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EXECUTIVE SUMMARY 

The purpose of this r epor t  is t o  present t h e  findings of a 
records search and site inspection for  potential ordnance 
contamination located at t h e  former Camp Croft Army Training 
Facility. The site is located approximately five miles southeast 
of Spartanburg, South Carolina by w a y  of State Hiway 176 which 
roughly parallels the  northeast boundary of the former camp. 
T h i s  r e p o r t  w a s  authorized as par t  of the  Defense Environmental 
Restoration Program f o r  Formerly Used Defense S i t e s  (DERP-FUDS) . 

A records search provided information on types of munitions 
There utilized and stored as part of t h e  mission at Camp C r o f t .  

w e r e  firing ranges in place at t h e  camp for rifle, pistol, 
machine gun, mortar ( 6 0  mm and 81 mm) as well as anti-aircraft, 
and anti-tank live-fire training. AII ammunition storage area, 
and training facilities for  gas warfare and hand grenade 
exercises w e r e  a l s o  in use t h e r e .  

During t h e  period 24-26 March 1993 an on-site investigation 
(SI) was performed at t h e  old Camp Croft area to visually verify 
records search data on the presence or absence of Ordnance and 
Explosive Waste (OEW) contamination. This inspection defined t h e  
following f o u r  areas that  have or may have OEW contamination: t h e  
training range impact area, the  grenade court, t h e  former t roop 
cantonment area (mostly residential now), and t h e  gas chamber and 
gas obstacle course. Numerous samples of surface OEW w e r e  found 
by t h e  SI team at t h e  training range impact area which 
encompasses most of what is now Croft S t a t e  Park. The samples 
included 30 caliber bullets and parts of t r e n c h  mortar ordnance. 

Interviews included a park ranger who claims to have 
personally found numerous OEW items such as projectiles, mortar 
rounds,  grenades, and illumination rounds on t h e  park grounds.  
Other interviews r e l a t e  to “second-hand” accounts of grenades and 
gas training components being located. The only OEW viewed by the  
team w a s  the samples found on the ground at the former impact 
area during t h e  site inspection and an Army ground signal found 
by one of the interviewees in t h e  company of t h e  team. Documented 
records on previously found ordnance lend credible  evidence that 
OEW contamination exists through out various locations at the 
former Camp Croft Training Facility. 

Both the documented and t h e  on-site visual evidence of OEW 
at this site indicates remediation is required. Additional 
follow-up investigations are also recommended to assess any 
possible hazardous toxic and radiological waste (HTRW) and 
associated cleanup requirements. 
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1. INTRODUCTION 

a. Subject and Purpose 

(1) This report  presents  the findings of a historical 
records search and site inspection for ordnance and explosive 
waste (OEW) presence located at Former Camp Croft Army Training 
Facility near Spartanburg, South  Carolina. See plate 1 for 
general site location map. The investigation was performed under 
t h e  authority of t h e  Defense Environmental Restoration Program 
f o r  Formerly Used Defense Sites. 

( 2 )  The purpose of this investigation w a s  to 
characterize the site for potential OEW contamination utilizing 
historical records, interviews and on-site visual inspection 
results. 

b. Scope 

(1) The investigation focused on 19,044.46 acres t ha t  
were used as t h e  Camp Croft cantonment and training areas. 

( 2 )  This report  presents the s i t e  history, site 
description, real estate ownership information, results of a 
visual site inspection, confirmed ordnance presence based on 
available records, t h e  site inspection, and evaluation of 
potential ordnance contamination based on s i t e  ordnance 
components and site information. 

2. PREVIOUS INVESTIGATIONS 

a. 1984 Site Survey of Camp Croft 

An on s i t e  survey of t h e  former Camp Croft area w a s  
completed i n  August of 1984 by a combined team from SACEN and 
SARE (Charleston District, Environmental and Real Estate 
Divisions). The visit determined t h a t  there was no building 
demolition and debris removal (BD/DR) responsibility incurred by 
DOD at this site. A project was however recommended t h a t  
included f u r t h e r  investigation of t h e  Camp Croft area to define 
the  exten t  of any waste or ordnance materiel contamination. The 
report included interview statements on " t h e  potential for  
unexploded and dangerous bombs, shells, rockets, mines ,  and 
charges either upon or below t h e  surface" and to "a great deal of 
unexploded ordnance" which was uncovered and hauled away during 



b. 1990 Site Screening Investigation: Camp Croft Landfill 

A March 1990 report by the Bureau of Solid and Hazardous 
Waste Management, Department of Health and Environmental Control 
provides data on a site screening v i s i t  to the  Camp Croft 
landfill (appendix B-5). It includes details on a hydrogeologic 
review of the  landfill and laboratory analyses of groundwater 
samples collected during the  S i t e  Screening Investigation. The 
landfill is located approximately 5 miles sou theas t  of t h e  
intersection of South Carolina IS.C.).state highways 295 and 56 
and approximately 1.0 mile east-northeast of t h e  intersection of 
S . C .  highway 56 and a road l eading to Flemming cemetery in t h e  
Golightly community. A detailed rough sketch of the landfill 
location with monitoring wells is provided at document E - 5  (see 
appendix B-5). This is a domestic waste landfill first used in 
1971. No records were available to indicate any use of this 
landfill by the Department of Defense or t h e  existence of any 
previous Army landfill on t h i s  site. 

0 

c .  1991 Preliminary ASSei3Sment 

A Preliminary Assessment of t h e  Former Camp Croft Army 
Training Facility was conducted by CESAC with Findings and 
Determination IFDE) dated 25 November 1991. The site was 
determined to be eligible under t h e  DERP-FUDS program. Based on 
this preliminary assessment, three separate projects were 
identified (see table 2-1 and documents F-3 t h r u  F-5). 

P r o  j e c t  DERP Prese 
Number Category Phase 
104SC001601 CON/HTRW RD/RA Locate drums: 

overpack, 
dispose of, 
L restore 

HTRW 

OEW I 104sc001603 

RI /FS  Buried drums: 
(Scheduled determine con- 
f/FY94) tamination, 

remediate, & 
restore 

RI Locate, remove 
& restore 

3 .  SITE DESCRIPTION 

a. Existing Land U s a g e  

(1) The original 19,044.46 acres which made up Camp 
C r o f t  w e r e  acquired by t h e  United States between 1941 and 1944. 
The camp w a s  loca ted  approximately five miles southeast of the  
city of Spartanburg in t h e  southeast quadrant of Spartanburg 
county (see p l a t e  1 and maps L-1, L-2, and L - 3 ) .  
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(2) The e n t i r e  Camp Croft acreage was declared excess to 
t h e  War Assets Administration in 1947. Over t h e  next 3 years t h e  
land was disposed of piecemeal by sale or quitclaim to 
o r g a n i z a t i o n s  and business interests and former owners 
Isee documents G-2, G-3, G-4 and map L-13). O n e  of the  m o s t  
significant disposal actions was 7,088.08 acres of fee land 
conveyed by quitclaim deed to t h e  South Carolina Commission of 
Forestry, later to become Croft State Park. The deed stipulated a 
restriction on 44 acres f o r  land use only and included recapture 
provisions. 

( 3 )  A t  document E-5 is an Environmental Protection 
Agency (EPA) report  on a domestic landfill c u r r e n t l y  in use. The 
landfill was constructed in 1972 and is located in the  south  west 
corner of Croft State Park Isee appendix B-5, and sketch at 
document E - 5 ) .  A c u r r e n t  breakdown of land usage is provided at 
Table 3-1. 

TABLE 3-1 
CURRENT LAND OWNER/CONTROLLERS 

C u r r e n t  
Own e r Acres Land Usage Comments 

South Carolina 7,080.08 Camp C r o f t  State Surface  OEW found 
Sate Park & Park by SI team. 
R e c r e a t i o n  Services See plates 1, 

4 & 5 .  

Agriculturists 4,936.24 Farming See documents F-3,  
L-12 & L - 1 3 .  

P r i v a t e  Industry 256 Industrial See Documents F-3,  
L-12 h L-13. 

Homeowners 6,764.14 Residential See pla tes  L & 3 ,  

and documents L-12 
and L-13. 

( I n c l u d e s  Public f o r  reference 
G o l f  Course) to OEW f o u n d  at 

golf course. 
See plate 1. 

TOTAL: 19044.46 

b. Meteorological D a t a  

The Spartanburg county climate is considered temperate 
and rainfall is well distributed through o u t  t h e  year. The 
prevailing winds a re  primarily from the southwest but are  f r o m  
the  northeast i n  l a t e  summer and early fall. Average wind 
velocity is about 8 miles per hour .  Up u n t i l  1 9 6 8 ,  t h e  average 
relative humidity per year w a s  approximately 70 percen t ,  with 
from 1/10 i n c h  of ra in  (about 7 6  days/year) up to 1 inch or more 
(approximately 14 days/year) . The highest rainfall recorded is 
7 3 . 9 3  i nches  in 1 9 2 9 .  Warm weather generally lasts from some 
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time in May into September with few breaks in t h e  heat during 
midsummer. Most summers have 1 or more days when t h e  temperature 
exceeds 100 degrees Fahrenheit. About 23 percent of t h e  rainfall 
occurs in fall. Winters are mild and relatively shor t  with 
nearly 60 days at freezing temperatures or below (appendix B-6 ) .  

c .  Geology and Soil 

(1) The geology of the  former Camp Croft area is mostly 
igneous and metaphoric bedrock with overlying layers of weathered 
residual bedrock known as saprolite ("red clay"). The median 
depth of saprolite is between 50 to 60 feet although extreme 
variances in these  depths (from 20  feet to 400+ feet)  are on 
record (print-out of Spartanburg County test well casing depths, 
appendix B - 7 ) .  Within Spartanburg county, and specifically the 
current Croft State Park portion of Camp Croft, are two distinct 
geologic regions or rock belts: t h e  Inner Piedmont Belt and t h e  
Kings Mountain Belt 

. . . . .  These belts t r e n d  NE-SW and bisect t h e  park so t h a t  
t h e  w e s t e r n  portion of the park is located in t h e  Inner Piedmont: 
Belt and the eastern portion is located in the Kings Mountain 
Belt ( s e e  sketch at document: E-6). The major portion of t h e  
rocks falling in the  Inner  Piedmont portion of the park can be 
classified generally as Paleozoic age paragneiss and orthogneiss. 
More specifically, the paragneiss and orthogneiss of the  Inner 
Piedmont Belt are mainly biotite and granitic gneisses; with 
sparse amphibole gneiss and minor amounts of amphibolite 
(Mittwede 1989). 

. . . . .  The Kings Mountain Shear Zone is a zone of Late 
Paleozoic deformation separating the Inner Piedmont Belt to the  
west from t h e  Kings Mountain Belt to t h e  e a s t .  T h i s  zone is a 
pronounced discontinuity which exhibits a NE-strike w i t h  a steep 
to moderate SE-dip (Horton 1981). The major portion of the  rocks 
falling within and immediately to the east of t h e  Kings Mountain 
Shear  Zone have been assigned by M i t t w e d e  (1989) to the 
Battleground Formation and included: a) metamorphosed, schistose 
to gneissic, volcanic and sedimentary rocks ;  and b) manganiferous 
mica schist with concordant layers of gondi te ,  assigned by 
Mittwede (1989) to t h e  Jumping Branch Manganiferous Member of t h e  
Battleground Formation. These rocks are generally low- to 
medium-grade metamorphic rocks, which existed as volcanic and 
sedimentary rock before they w e r e  regionally metamorphosed. 
(Ferguson Paper/Croft State Park Management Plan, appendix B - 8 )  

( 2 )  Overall, there are t h i r t e e n  geologic formations in 
Spartanburg County.  These formations are made up of alluvium, 
fine grained rocks ,  medium-grained rocks, fine-grained to coarse-  
grained rocks, and coarse-grained rocks. Alluvium consists of 
material r e c e n t l y  deposited on flood p l a i n s .  The fine grained 
rocks a re  quartite, diabase, taluca quartz monzonite, and 
s e r i c i t e  schist. T h e  medium-grained rocks are granite, biotite 
gneiss, and rnigmatite. The fine-grained to coarse-grained rocks 
a re  b i o t i t e  schist, Yorkville quartz monzonite, and Hornblende 
schist. The coarse-grained rocks are Hornblende gneiss, coarse- 
grained granite, and muscovite pegmatite d i k e s  (Appendix B - 6 ) .  
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( 3 )  For an overall breakout of area soil types 
associated with water drainage patterns see t h e  color coded map 
at document L-15. Also see t h e  "Geologic Map of t h e  Pacolet 5 
Minute Quadrangle" at document L-16 as implemented by the 
Mittwede document at E-8. 

d. Hydrology 

(1) The saprolite unit w i t h i n  t h e  Camp Croft area 
contains a heterogeneous mixture of sand, silt, and clay with an 
approximate saturate of hydraulic conductivity of 10-4 to 10-7 
cm/sec. The Hornblende Gneiss Bedrock beneath the  saprolite has  
a permeability estimate grea te r  than 10-3 cm/sec. The sap ro l i t e  
and bedrock units are considered to be interconnected and make up 
t h e  aquifer in this region. (appendix B - 5 )  

(2) Groundwater depth i n  t h e  south west section of Camp 
Grant near the cur ren t  day Camp Croft Landfill is twenty to 
thirty feet and can be considered typical of groundwater depths  
through out the former camp. The saprolite in this area has a 
potential y i e l d  of 72 ,000  gallons per day Vs 201,600 gallons per 
day for the  bedrock unit. (appendices B - 5  and B - 7 )  

e .  Cultural Resources 

(1) There is ample evidence of early man's activity in 
and around tha t  portion of t h e  old Camp C r o f t  that is curren t  day 
Croft State Park. The most evident example is a pre-historic 
soapstone quarry located i n  the south-west  corner of the park 
( s e e  document E - 7 ) .  The Croft Soapstone Quarry was registered 
with t h e  South Carolina Heritage Trust Program as a Heritage Site 
on January 20, 1989 (appendix B-9). . 

(2) The Croft State Park Management Plan (appendix 
B-8) includes reference to a number of ear ly l tpos t - se t t lement"  
activities and potential historic sites (approximately 55)  within 
t h e  park grounds,  Of significance are: t h e  home of John Thomas 
Sr. where a Revolutionary War skirmish took place (exact location 
of the  Thomas house has not  been determined), and eight 
cemeteries w i t h  the oldest headstone dated 1802 (one of t h e  
cemeteries is a suspected fake that was s e t  up as a "training 
area for troops at Camp Croft."), 

( 3 )  There are also at l eas t  t w o  threatened and 
endangered plants located on Camp Croft/Croft S t a t e  Park. The 
plants are Meadow Sedge ( C .  gracilescens) and Smooth Sunflower 
(Helianthus laevigatus). (see document E-8). 

4. HISTORICAL ORDNANCE USAGE ON SITE 

a. Chronological Site Summary 

(1) During t h e  spring and summer of 1940, t h e  Japanese 
navy menaced Southeast Asia and Hitler's armies blitzed their way 
across France.  While Pearl Harbor was still fa r  in t h e  f u t u r e ,  

a 
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it was obvious to most Americans that the cause of freedom was in 
grave danger. President Roosevelt ordered most of t h e  National 
Guard into f e d e r a l  service and signed legislation which 
authorized the  first peace-time draft in American history. As 
General of the  Army, Omar Bradley, l a t e r  said: "a gigantic mess 
ensued". All t h e  e x i s t i n g  military facilities were swamped by 
various units trying t o  mobilize and bring their readiness up to 
Army standards. Without a major new building program, there 
would be no place to teach the  draftees how to be soldiers and 
get them ready to j o i n  t h e i r  units (see documents H-1 and K-1). 

( 2 )  On November 8, 1940, the War Department announced 
t h a t  one of these new training centers would be located in 
Spartanburg County, SC.  The climate and terrain were perfect f o r  
year-round training. The community had supported nearby Camp 
Wadsworth with enthusiasm during World War I, and had fought 
unsuccessfully to make it a permanent installation. Long known 
as t h e  railroad "hub c i t y  of the  Southeast", Spartanburg also 
boasted excellent a i r  and bus terminals as well as a pioneering 
radio station and a strong business community. The city also was 
the  home of James F, Byrnes, one of Washington's most powerful 
and effective political leaders a fact not  l o s t  on t h e  military 
establishment. (see documents D-4, H-5 and K-1) 

(3) O v e r  the  next few months, t h e  government spent 
$450,000 for  t h e  use of about 20,000 acres of land i n  Spartanburg 
and Union Counties. The military reservation was named "Camp 
Croft" in honor of Major General Edward Croft (1874-19381, a 
South Carolinian who had served with distinction as an officer in 
World War I and retired as Chief of Infantry. Located on t h e  
Southern Railroad about five miles southeast of Spartanburg, t h e  
cantonment area surrounding the  post headquarters represented a 
$10 million investment in structures, roads and supporting 
utilities. Throughout the w i n t e r  of 1940-1941, approximately 
10,000 construction workers labored on the  site. (see documents 
D-1, D - 2 ,  D-4, E-1, E-2, and K-1) 

( 4 )  The Camp C r o f t  Infantry Replacement Training Center 
(IRTC) was officially activated on January 10, 1941, as a part of 
t h e  F o u r t h  Service Command, w i t h  housing for some 2 0 , 0 0 0  
t r a i n e e s  and support personnel. It served t h e  War Department for 
the next four years-plus as one of t h e  Army's principal I R T C s  and 
as a prisoner of w a r  (POW) camp. The young m e n  who came to 
Spartanburg and Camp C r o f t  w e r e ,  for t h e  most p a r t ,  Yankees f r o m  
N e w  York, Pennsylvania, and New England. They arrived in groups 
of 16,000, were introduced to Army discipline, food and friendly 
drill sergeants, and began the standard 13-week cycle of basic 
training. They f i r e d  M-1 rifles, Browning Automatic Rifles, 
anti-tank rockets, and infantry mortars on numerous training 
ranges located to t h e  s o u t h  of t h e  cantonment area. They r an  
obstacle and fit-to-fight courses, trained to fight in a chemical 
environment using the camp's gas chambers and gas obstacle course 
and even conducted amphibious warfare training using real 
explosives/explosions to best simulate w a r .  Once they left C a m p  
Croft, they joined units to fight battles all around t h e  world, 
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e . g .  North Africa and Italy; Normandy and t h e  Rhine; and New 
Guinea and t h e  Philippines (see documents D-1, D-3, D-4, 
E-3, F - 1 ,  H-2, H-3, H - 4 ,  H-6, H - 7 ,  and K - 1 ) .  

( 5 )  Having decided not to convert Camp Croft into a 
permanent military installation, t h e  War Department agreed early 
in 1945 to sell t h e  cantonment area, t h e  sewer and water plants, 
and a good portion of the t r a i n i n g  cen te r  to t h e  Spartanburg 
County Foundation (SCFJ  for $1 million. The installation was 
declared s u r p l u s  to the Army's needs in November 1946, and excess 
to the  War Assets Administration in 1947 ( s e e  documents E - 4 ,  
F - 3 ,  and K-1). 

( 6 )  Accountability f o r  t h e  19,044.46 acres at Camp Croft 
was transferred to the War Assets Administration on 19 April 1947 
w i t h  final audit due 22 September 1949 and conversion of t h e  post 
to peacetime use was well underway. 
trained to fight for freedom is now used for residential streets, 
homes and churches ,  industrial and commercial businesses, and 
recreation (Croft State Park and t h e  Spartanburg Little Theater}. 
(see documents K-1 and L-13) 

The land where troops once 

b. Ordnance Related Records Review. 

(1) Research e f f o r t s  for t h e  former Camp Croft began 
w i t h  a thorough review of all reports, historical documents and 
reference material gathered during t h e  ASR historical document 
search. During this review, an effort was made to focus on areas 
of potential OEW contamination as described in the  OEW Project 
Summary Sheet  (see document F-6, D-3, E - 1  and K-1). These areas 
included the gas chambers and gas obstacle course, the  grenade 
c o u r t ,  an ammunition storage location, and no fewer than eleven 
live ammunition training ranges used fo r  small arms ammunition, 
anti-tank rockets, anti-aircraft artillery, and 60mm and 81mm 
i n f a n t r y  mortars. 

( 2 )  A relatively large collection of documents, including 
drawings, maps, technical ordnance data, real e s t a t e  
documentation, correspondence, journals, newspaper articles and 
various other records appropriate to Camp C r o f t ,  had been 
located. The information from these  documents w a s  invaluable i n  
terms of assessing potential and actual OEW at t h e  former Camp 
C r o f t .  The fol lowing information is extracted from these 
documents which are enclosed as appendices to this ASR. This 
information indicates t he  t y p e  and ex ten t  of activities 
conducted at t h e  Camp Croft IRTC between 10 February 1941 and 
14 August 1945, t h e  conclusion of World War 11, and gradual 
cessation of infantry training cycles at the camp, 

( a )  Texts a t  documents D-1 through D-4 address 
Spartanburg and Union counties in South Carolina prior to, 
during, and a f t e r  t h e  existence of Camp Croft, one of t h e  War 
Department's principal infantry replacement training centers, 
Document D - 1 ,  History of Camp Croft, s t a t e s  t h a t  Camp Croft was 
"one of t h e  most modern of infantry replacement centers in t h e  
nation", "crackling r i f l e s  and machine guns disturb nature's 

7 



quietude" and " t h e  acquisition of the range, nea r ly  1 6 , 0 0 0  acres 
of Piedmont farmlands, also majored in t h e  developments of April 
(1941)". Document D - 2  reads, i n  part, "by July 31, 1945, 199,839 
men had been ordered into Camp Croft for training in all phases 
of infantry combat". Document D - 3  relays that "most of what is 
now C r o f t  S t a t e  Park was once t h e  down range or  impact areas 
t h e  firing ranges a t  Camp C r o f t "  and "records indicate there w e r e  
ranges at Camp Croft for r i f l e ,  pistol, machine gun, mortar ( 6 0 m m  
and 81mm), as well as anti-aircraft and anti-tank ranges" ,  And 
finally, document D-4 notes that "between e i g h t e e n  and twenty 
thousand men pass t h e i r  training period at Camp Croft every three 
months". 

0 
for  

(b) Document E-1 indicates that Camp C r o f t  included 

See paragraph 4.b.(l) above f o r  types. 
1 0 , 3 9 2  acres of range impact area and what types of munitions 
were fired on t h e  ranges. 

(c) A l e t t e r  from the office of the Chief of 
Engineers, document F-7, states t h a t  "portions of t racts  70, 71, 
and 72, it has been found require restriction t o  surface use 
only". Document F-8, on t h e  o t h e r  hand, certifies a l l  ranges 
have been cleared of dangerous and/or explosive materials. 

(d). Document F-9  no te s  t h a t  during an interview 
w i t h  Mr. Ray Hayes, then Superintendent a t  Croft S t a t e  Park, he 
relayed one incident where Boy Scouts had unearthed t w o  cases of 
50mm (caliber) machine gun ammunition. He a l s o  told of finding 
several hand grenades s c a t t e r e d  about a wooded area near an old 
foundation. 
personnel from Fort Jackson "deactivated or explodedi1 ordnance 
that w a s  found on Park proper ty .  The au thor  of this document, 
s t a t e d  "Camp Croft does not  appear to have any problems related 
to-former DOD activities w i t h  t h e  possible exception of 
unexploded ordnance". In document F-10, a former maintenance 
engineer a t  Camp Croft s ta tes  " they  (Fort Jackson) w e r e  called 
on occasion to come blow up mortars and other  live ammunition 
discovered after t h e  camp's closing"; t h i s  document also mentions 
t h a t  ordnance may have been disposed of by dumping in water 
wells. 

Mr. Hayes a l so  indicated t h a t  on s e v e r a l  occasions, 

(e). In a conversation w i t h  t h e  48th EOD, Fort 
Jackson, document F - 1 1 ,  i t  is s t a t e d  that "most of t h e  ordnance 
recovered by t h e  48th EOD was 60-8Omm (81mm) practice mortars 
(just steel-no charge); some were practice mortars wi th  f u z e s  and 
spotting charges (could cause harm if exploded, but would not  
th row shrapnel over a wide 
(very dangerous ) .  
training areas, there may also be Stokes mortars". In 
Conversation Record, document F -12 ,  an A & E contractor was 
calling the  Corps of Engineers looking fo r  the location of t h e  
water wells mentioned in subparagraph (d) above. 

If). Document F-13 is a memorandum f r o m  t h e  USACE, 

area); and a few w e r e  high explosive 
Based on t h e  ordnance commonly used at similar 

Savannah D i s t r i c t  enclosing a map detailing areas of former  Camp 
C r o f t  restricted to sur face  use only and locations where 
explosives w e r e  found. The "Camp Croft C a l l s  Re la ted  to 
Ordnance" document, F -15 ,  contains a number of conversation 
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records. A member of the Spartanburg County Sheriff Bomb 
Disposal indicates “ t h e r e  is a l o t  of ordnance o u t  there, this 
confirms t h e  practice mortars and grenades and l i v e  mortars and 
grenades”, The P a r k  Superintendent r e fe r s  to a “grenade last 
winter and machine gun shells a few months ago, along with a 
mortar shell found by a person w i t h  a metal de tec to r” .  An 
employee of t h e  South Carolina Narcotics Division, formerly of 
t h e  48th EOD, said “they removed 82mm ( 8 1 r n m )  practice mortars, 
practice grenades, and 2 . 3 6  inch  and 3 . 5  i n c h  rockets. Very 
little high explosive material“. He says the  prac t ice  mortars 
pose little hazard due to 5 0  years. of deterioration. 

0 

( g ) .  The s k e t c h  at document F-16, drawn by a Corps of 
Engineers, Charleston D i s t r i c t  employee, depicts a large rifle 
range, (see photographs J-17 through 5-24], where a “shellIf had 
recently been found. The South Carolina Division of Parks 
Memorandum at document F-18 mentions a reques t  for t h e  ordnance 
disposal unit at F o r t  Jackson t o  do a limited survey in the area 
(about  1 0 0  yards i n  on Henningston Road, approaching from the 
e a s t )  where a live mortar round had been recently found. (see 
documents F-19 through F-21, and 1-5) 

(h) The Camp Croft 50th Anniversary Celebra t ion  
Brochure, document K - 1 ,  contains photographs showing troops 
during t h e i r  13-week training cycle using live ammunition and 
explosives to simulate a w a r  environment. 

l i )  Documents L-3 and L-14 are maps t h a t  regard the 
f o r m e r  Camp Croft Infantry Replacement Tra in ing  Center. These 
maps depict t h e  locations of the  camp gas chambers and gas 
obstacle course, grenade c o u r t ,  and the  various ammunition firing 
ranges. The latter shows t hose  areas t h a t  are restricted to 
surface use only and, also, areas where explosives have been 
located. 

c. Interviews with Site Related Personnel. 

(1) The Site Inspection (SI) team’s primary point-of- 
contact ( P O C ) ,  during the  SI of t h e  former Camp Croft IRTC, was 
t h e  newly assigned Crof t  State Park Superintendent. The POC’s 
assistance was invaluable not only in t h e  team’s conduct of the 
SI, but  also in the  preparation of t h i s  A S R .  During the 
interview of t h i s  gentleman on 24 March 1 9 9 3  (document 1-3), 
he relayed to t h e  team an i nc iden t  of t w o  mortar rounds being 
located on t h e  park near t h e  swimming pool in t h e  vicinity of 
Lake Craig. He also gave t h e  team mapping of Croft State Park 
and authorized access to all p a r t s  of t h e  7 , 0 0 0  acre park, 
providing combinations to gate locks. 

( 2 )  The most knowledgeable persons regarding the former 

These gentlemen, a military r e t i r e e  and an employee of the 
Camp Croft IRTC w e r e  interviewed on 25 March 1993 (document 
1-1). 
Spartanburg F i r e  Department, relayed an  i n c i d e n t  of a grenade 
having been located near w h e r e  t h e  s e w e r  l i n e  c rosses  Highview 
Road just to t h e  s o u t h  of t h e  former Camp Croft cantonment area. 
They verified on mapping, present  day locations of t h e  former 
Camp Croft grenade court, various firing ranges, gas chambers, 
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bayonet cour t ,  ammunition storage area, parade grounds, and other 
points of i n t e r e s t  in the cantonment area. The younger of the 
t w o  gentlemen indicated t h a t ,  as a child, he had dug up, in what 
is now h i s  backyard, what he described as "mustard gas packets". 
His home is located i n  the former camp cantonment area. After 
t h e  interview concluded, they accompanied the  team to an area in 
t h e  northwest part of the park, not far from the intersection of 
Dairy Ridge Road and C r o f t  State P a r k  Road, where they said much 
OEW had been located.  One incident, in particular, t h a t  they 
relayed to t h e  team had eighty grenades being located in this 
area ,  stacked by a tree (see document F-15 and plate 7 ) .  

( 3 )  The President of the  Spartanburg Chamber of Commerce 
(see document 1 - 2 1 ,  provided the t e a m  w i t h  the 50th Anniversary 
Brochure f o r  t h e  former Camp Croft. Document K-1, contains a 
w e a l t h  of historical photographs. He had little other 
information to provide the  team; he d i d ,  however, direct t h e  
team to other  interviewees. 

(4) During an interview with a C r o f t  S t a t e  Park ranger on 
25 March 1993 (document I - 4 ) ,  it was pointed o u t  to t h e  team 
that he has been able to walk through the w o o d s  of the park and 
located ordnance at will. 
accompany the  SI team, he did point out on a map the  area where 
he had located t h e  most ordnance. This area was in t h e  northwest 
p a r t  of the park, not  f a r  to the  s o u t h  of t h e  intersection of 
Dairy Ridge Road and Croft State Park R o a d .  

Although he did not  have time to 

(5) During a telephone conversation 28  July 1993 with t h e  
USACE, Charleston D i s t r i c t  representative for this ASR (document 
I - 5 ) ,  it was verified that mortar rounds had been recently 
discovered 100 yards in on Henningston Road, approaching from the 
east and, also, near t h e  rifle range target pit in t h e  Whitestone 
A r e a  of the  former Camp Croft, (see documents F-16, F-19 through 
F-21 and J-27 through J-24). 

5. REAL ESTATE. 

a.  Confirmed Formerly Used Defense Sites 

(1). Land usage and ownership of the  former Camp Croft 
military reservation by the Department of Defense (DOD) has been 
confirmed and is summarized in COE document F-3, Findings and 
Determination of Eligibility (FDE) . The base consisted of 
19,044.46 acres acquired in late 1940 (see plate I). Camp Croft 
was acquired by DOD f o r  use as one of t h e  Army's principal 
Infantry replacement training centers. 

( 2 ) .  The base w a s  deactivated i n  1 9 4 7  and declared 
excess to t h e  W a r  Assets Administration's needs. The process of 
transfer of properties to c u r r e n t  owners or jurisdictions began 
t h e  same year. (see table 3-1 and document L-13). 
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b. Potential Formerly Used Defense Sites 

All acreage f o r  this base are covered in the "Finding and 
Determination of Eligibility" report dated 25 November, 1991 (see 
document F-3). No other acreage w i t h  potential ordnance usage 
w a s  discovered during t h e  site investigation or  literature search 
f o r  this facility. 

6 .  SITE INSPECTION 

a. General Procedure8 and Safety. 

(1) During t h e  period of 2 4 - 2 6  March 1993, m e m b e r s  of 
t h e  S i t e  Inspection (SI) team assessed t h e  former Camp Croft 
Infantry Replacement Training Center  IIRTC) located near 
Spartanburg, South Carolina, (see documents L-1 and L-2 and 
plates 1 t h r u  6 ) .  The land which once hosted Camp Croft is, 
today, residential areas, commercial and industrial business 
districts, and Croft State Park. The primary task of the  SI team 
was to assess the  former IRTC for OEW presence and potential 
prescence, concentrating on t he  grenade c o u r t ,  gas chambers and 
gas obstacle course area,  t h e  ammunition storage area and the 
various ammunition firing ranges which once supported this site. 
The site inspection w a s  limited to non-intrusive methods i.e., 
subsurface sampling was not authorized or performed. 

( 2 )  Real Estate rights-of-entry were not  obtained due 
to the willingness of Croft State Park employees and local 
residents to accommodate the  SI team. Control of the former 
s i t e  therefore remained with these  personnel. 

( 3 )  A s i t e  safety plan for  this former site, (see 
appendix B-41, was developed and utilized by t h e  SI team to 
assure safety from injury during t h e  s i t e  inspection. A briefing 
prior to t h e  inspection was conducted at Croft State Park which 
stressed t h a t  OEW should only be handled by military EOD 
personnel. Continuing sa fe ty  instructions were given to 
accompanying personnel during t h e  inspection. 

( 4 )  P r i o r  t o  the site visit, a thorough review was 
conducted of all reports, historical documents, texts, and 
technical ordnance reference materials located by CENCR and 
USATCES during the ASR historical records search .  The review was 
made, in p a r t ,  to e n s u r e  awareness of potential ordnance types 
and hazards that may have been encountered during the SI. 

( 5 )  The visit began at t h e  office of the newly assigned 
Croft S t a t e  Park Superintendent, Mr. Jerry Ferry,  with an 
exchange of information between Mr. Perry and SI team members 
Messrs. Jodi Bausman, CENCR and Mike Harper, USATCES. During 
t h i s  i n i t i a l  exchange of information, it was learned that t w o  
mortar rounds had recently been located in the park near t h e  
swimming pool in t h e  vicinity of Lake Craig (see document 1-3, 
and plate 4 ) .  Mr. Perry gave the team a map of t h e  7 , 0 0 0  acre 
park and authorized t h e  team access to a l l  areas of t h e  park, 
providing t h e  team combinations to all gate locks. The team 
formulated and implemented a plan of action for  t h e  site 
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inspection, and the assessment of the former IRTC began. I t  
should be stressed, again, that intrusive sampling methods were 
not used during this site inspection. 

c. Training Range Impact Area. 
e 

(1) The OEW assessment of the  former Camp Croft IRTC 
began at t h e  west side of Croft State Park (see photo J-11, w i t h  
t h e  SI team entering near the intersection of Henningston Road 
and Croft S t a t e  P a r k  Road ( s e e  plate 5 ) .  The team walked the 
lands adjacent to Henningston Road f o r  a distance that in W.W.11 
would have encompassed parts of the downrange impact areas of 
f o r m e r  IRTC ammunition t r a i n i n g  ranges 7 th rough 11 
(see plate 7 ) .  This area of present-day Croft State Park is 
l i t t e r e d  with OEW t h a t  would have been generated during small 
arms ammunition and mortar training conducted by infantry troops 
during t h e  w a r .  Ordnance waste located included .30 caliber 
b u l l e t s  and Trench Mortar Weapon, 60mm and Blmm, F i n  Assemblies 
(cartridge container and blades). 
documents L-3, L-4, and p l a t e s  2 and 7 ) .  

(see photos J-2 through J-6, 

(2) The team proceeded, by way of Dairy Ridge Road, see 
Document J - 7 ,  toward the east s i d e  of Croft State Park. Enrou te ,  
on the north side of Dairy Ridge Road, the  t e a m  located the  
f o r m e r  IRTC ammunition storage area (photos J-8, 3-9, and 
plate 5 ) .  Today, t h e  storage area is overgrown with kudzu but 
still being used by t h e  National Guard. Farther east  on Dairy 
Ridge Road stands an old range tower (see photos J-10 through 
J-12), t h a t  would have provided control and safety functions to 
the IRTC training ranges. The tower stands j u s t  to the nor th  of 
former ranges 4 and 5 (p l a t e  3 ) .  Photo J-13 is a view downrange 
of what was previously range 5 .  
State Park from t h e  east on Henningston Road. The land adjacent 
t o  this road, which would have inc luded  property from t h e  east 
boundary of t h e  former camp westward through ammunition training 
ranges 3 through 7 ,  w a s  walked. Prior t o  entering Croft State 
Park and before reaching l ands  that would have been t h e  former 
camp impact areas fo r  ranges 3 through 7 ,  a Body and Fuze, shell, 
Illuminating, M83 (60 mm Trench Mortar Weapon) was l o c a t e d ,  (see 
photo J-14). Continuing west on Henningston Road and onto land 
tha t  would have been t h e  impact areas fo r  ammunition training 
ranges 3 through 7 ,  t h e  team noted much OEW e,g., Trench Mortar 
F i n  Assemblies; Links f o r  20mm Cartridges; and Fuze, Percussion, 
D.A., No. 253 Mk. I (see photos J -15  through J - 1 8 ,  documents L - 3 ,  
L - 4 ,  and p l a t e s  2 and 5 ) .  . 

T h e  team then approached C r o f t  

( 3 )  The team continued i ts  inspection of t h e  impact 
areas, entering the former site, aga in ,  f rom the eas t ,  but on 
White Stone Road. 
approximately one-half m i l e  in width, see photos J-19 through 
5-26 and pages 40-41 of K - 1 .  This structure served as t h e  target 
display area for t h e  IRTC rifle and automatic rifle 200,  300, and 
500  yard training range, (see documents L - 3 ,  L-4, and plate 6). 

impact area, approaching, again, from t h e  former camp west 
boundary on a road which originates in Whitestone, SC. After 

The team located a large t a rge t  p i t  which was 

( 4 )  The inspection continued deeper into t h e  former 0 
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e n t e r i n g  into Croft S t a t e  Park and through a locked gate, (see 
photos  J - 2 7  and J-281, t h e  team reached Lake Edwin W. Johnson, 
(see  photo J-29). A red clay roadway leading away from the lake 

w a s  found to be heavily contaminated with SAA b u l l e t s ,  .30 
Caliber, (see photos J - 3 0  t h r u  J-34). T h i s  road and adjacent 
property, which would have included impact areas for  former 
ranges 3 ,  6 and 7 ,  w e r e  inspected for  a distance of approximate11 
t h r e e - q u a r t e r  of a m i l e  (see documents L-3, L-4 and plate 4 ) .  

intersection of Dairy Ridge Road and Croft S t a t e  Park Road. The 
team had been told t h a t  considerable amounts of OEW, i.e. 
"mortars, grenades and illumination rounds", had been located i n  
this vicinity through the years {see documents 1-1, 1 - 4 ,  and 
p l a t e  5 ) .  This area would have served t h e  IRTC as ranges 9 
th rough 11. 
(see photos J-35 through J-39). A military re t i ree  who 
accompanied t h e  team i n  this area,  (see document I-l)/ located a 
Signal, Illumination, Ground: Smoke, M60 series, (see Document 
J-40 and plate 5). This round, however, would not: have been of 
t h e  W.W.11 era. 

0 

( 5 )  The SI moved to an area of t h e  park sou th  of the  

The SI team located t h e  remnants of a moving target, 

(6) The team traveled to an area just n o r t h  of Dairy Ridge 
Road and t h e  former training ranges, where a hand grenade had 
recently been located, ( s e e  Document 1-11. The grenade was found 
near t h e  intersection of Highview Road and t h e  sewer l i n e  (see 
photo J-41 and plate 3 ) .  

c .  Gas Chambers and Gas Obstacle Course Area. 

(1) The team assessed an area near the  Kohler, Inc. 
administrative offices, (see photos J-42 though J-44). The IRTC 
gas chambers and obs tac l e  course were located on land to the  east  
of t h e  Kohler parking l o t  (see pages 29-30, documents K-1, 
document L-3, L-4, and p l a t e  3 ) .  These structures have since 
been removed and no chemical ordnance or other evidence of past 
chemical training were found. 

d. Cantonment Area. 

(1) A military retiree and his son accompanied t h e  SI 
team through the present-day Camp Croft residential area (see 
document 1-1, and plate 3 ) .  During W.W.11, this a r e a  was the 
C a m p  Croft cantonment area.  This t o u r  included discussions 
regarding the history of the former camp and identification of 
many of the remaining Camp Croft-era s t r u c t u r e s  (see  photos J-45 
through J-47, page 35 of K-1, L - 5 ,  and plates 2 and 3 1 ,  

( 2 )  During these discussions, the son w h o  lives i n  t h i s  
residential area, recalled unearthing i n  h i s  backyard what he 
described a s  6 or  7 "mustard gas packets". The packets w e r e  
green and rectangular in shape, about 3 or 4 inches in h e i g h t  by 
5 or 6 inches in width, and had a "flip top". The packet 
conta ined  two tubes. The  larger tube was green and contained a 
yellow ointment .  He was unsure  of t h e  color of t h e  smaller tube, 
but  it contained a clear o in tmen t .  He also remembered the 
packe t s  containing gauze and directions. 

13 



(3) The location where these packets were found is 
approximately 100 to 150 feet of f  of Pershing Street, between 
Lumis Avenue and Ranson Avenue, ( s e e  documents L-5 and 
plate 3 )  

e .  Grenade Court. 

The final inspection conducted by t h e  SI team was of t h e  
former IRTC grenade c o u r t .  T h i s  c o u r t  was in an area to t h e  
southeas t  of t h e  cantonment area,  (see photo J-48, documents K-l 
(page 391,  L-3, L-4, and plate 3). This area, during t h e  SI, was 
being graded for f u t u r e  construction. There was no evidence of 
OEW located at this site. 

7 .  EVALUATION OF ORDNANCE PRESENCE 

a. General Procedure8 

(1) Each subsite was evaluated to determine confirmed, 
or potential, ordnance presence or the  absence of OEW 
contamination. Confirmed ordnance contamination is based on 
verifiable historical evidence or direct witness of ordnance 
items. Verifiable historical record evidence consists of 
ordnance items located on site and documented by local bomb 
squads, Army Explosive Ordnance Demolition Teams,  newspaper 
articles, correspondence, current  findings, e t c .  Direct witness 
of ordnance items consists of the inspection team verifying 
ordnance items by visual inspection. Additional field data is 
not needed to identify a confirmed subsite. 

( 2 )  Potential ordnance contamination is based on a lack 
of confirmed ordnance. P o t e n t i a l  ordnance contamination is 
i n fe r r ed  from records or indirect witness. Inference from 
historical records would include data or knowledge of common 
practices in production, storage, usage, or disposal, at t h a t  
time, which could have allowed present day ordnance 
contamination. Potential ordnance contamination could also be 
based on indirect witness or from present day site features. 
Additional field data is needed t o  confirm potential ordnance 
subsites. 

( 3 )  Uncontaminated ordnance subsites are  based on a 
lack of confirmed or potential ordnance evidence. This occurs 
when historical records evidence and present  day s i te  inspections 
do not indicate confirmed or potential ordnance Contamination. 
In this case, there is no reasonable evidence, either direct or 
i n f e r r e d ,  to suggest present day ordnance contamination. 
Additional f i e l d  data is not needed to assess uncontaminated 
ordnance subsites. 

b. Training Range Impact A r e a .  

(1) During t h e  literature search fo r  Camp Croft IRTC, 
o r i g i n a l  s i te  documentation, drawings, photographs, and newspaper 
articles verified that t h e  camp, during World War 11, was used as 
an infantry training facility. Approximately one-quarter of a 
million soldiers w e r e  t r a i n e d  there in t h e  use of rifle, grenade, 
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mortar, anti-aircraft, and anti-tank ammunition on no fewer than 
eleven live ammunition training ranges. Additionally, much 
historical recorded evidence was located t o  document and confirm 
present-day ordnance on t h e  site (see paragraph 4.b. of this 
ASR) . 

specialists included personal interviews which f u r t h e r  confirmed 
present-day ordnance on t h e  ranges at t h e  IRTC (see paragraphs 
4 . c .  and 6.b. of this A S R ) .  Through direct witness of OEW and 
personal interviews, between 24-26 March 1993,  the  team 
substantiated the  presence of such ammunition items as SAA, 
grenades, mortars (60mm and 81mm) and 20mm anti-aircraft 
cartridges on t h e  training ranges. 

t h e ,  then, acceptable disposal method of burial, t h e  potential 
f o r  large quantities of the ammunition and explosives 
in Table 8-1, exists at t h e  former Camp Croft training ranges and 
proximate support areas. 

( 2 )  The SI conducted by CENCR and USATCES ammunition 

( 3 )  Considering t h e  documented mission of this IRTC and 

as listed 

c .  Gas Chambers and Gas Obstacle Courrre A r e a .  

(1) During the  literature search conducted of this s i t e ,  
drawings and photographs verified t h e  location and u s e  of this 
area. The chambers and obstacle course provided a realistic 
chemical warfare environment in which to t r a i n  soldiers. No 
historical recorded evidence was located to document and confirm 
the  presence of chemical ordnance since s i t e  closure. 

( 2 )  The SI of this area d i d  not  produce evidence of any 
chemical ordnance or other OEW, see paragraph 6 . c .  of t h i s  ASR. 
Based on the n a t u r e  of t h e  camp's mission at this location, 
however, the  potential fo r  chemical ordnance or chemical 
contamination of the  soil in this area does exist. 

d. Cantonment Area.  

(1) The literature search of this site verified the 
location and use of this area. Not unlike any other installation 
cantonment area, it was t h e  area in which t h e  troops w e r e  housed, 
fed ,  entertained, drilled and provided health care. The search 
d id  not confirm present-day ordnance in this area. 

( 2 )  The SI did not find evidence of ordnance in t h i s  area 
since site closure. The team, however, during an interview, was 
told of t h e  unearthing of "mustard gas packets" in t h i s  area, 
see document 1-1 and paragraph 6.d. this A S R .  A s  described by 
t h e  interviewee, these packets would not  have been C h e m i c a l  
Agent Identification Sets (CAIS) containing chemical agent,  as 
defined in document D-8, bu t  r a the r  packets of ointment similar 
to t h a t  described at document D-9, Vesicant Agent Protective 
O i n t m e n t :  M5 or possibly just first-aid kits issued by t h e  camp 
hospital. 

( 3 )  This site, however, was an infantry replacement 
training center, so t h e  possibility exists t h a t  munitions could 
be buried almost anywhere in t h e  general cantonment vicinity. 

0 
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e .  Grenade Court. 

(1) During t h e  literature search conducted of this s i t e ,  0 drawings and photographs verified t h e  location and use of a 
grenade court for  t h e  training of infantrymen. No historical 
recorded evidence, however, was located to document and confirm 
present-day ordnance at the c o u r t .  

( 2 )  The SI of t h e  grenade court  location found no 
evidence of grenades or other  ordnance waste, see paragraph 6.e. 
this ASR.  

( 3 )  Considering t h e  IRTC training mission conducted at 
t h i s  location, however, t h e  potential for present-day ordnance 
exists at t h e  former Camp Croft grenade c o u r t .  

8 .  TECHNICAL DATA OF ORDNANCE AND EXPLOSIVES 

Table 8-1 provides a listing of components of ammunition 
verified on location at: t h e  former Camp Croft Infantry 
Replacement Training Center (IRTC) since its closure, or ordnance 
known to have been used at t h e  IRTC. The table also includes a 
summary of t h e  chemical composition of the  f i l l e r s  f o r  this 
ordnance. Data in the  table is based on reviews of historical 
documentation and specifications stated at documents D-5 through 
D-7. Exact models/types have been included as documentation has 
permitted. 
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9 .  EVALUATION OF OTHER SITE HAZARDS 

a. HTRW 

There are currently two HTRW projec ts  identified f o r  the 
former Camp Croft area. Project 104SC00601 re lates  to potential 
containerized (metal drums) HTRW dumped in wells and Project 
104SC00602 for  possible HTRW contamination from any drum leakage, 
o r  from materiel t h a t  might have been deposited in l a n d f i l l s  or 
trenches where excess, items were buried during c l o s u r e  of t h e  
site. Both  projects are being,performed by CESAC (see documents 
E4, F4 and F5) . 

b. BD/DR 

There are no current BD/DR projects identified for this 
s i t e  (see document F5) nor were any additional areas of concern 
noted for  this category outside the boundaries of t h i s  project 
site d u r i n g  t h e  SI. 
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BAR 
BD/DR 
CAL 
CEHND 
CENCD 
CENCR 
CERCLA 

CESAC 
CESAD 
CON/HTW 
DA 
DERA 
DERP 
DOD 
DO1 
ECM 
EOD 
FDE 
FS 
FUDS 
GSA 
HE 
HTRW 
HTW 
HW 
INF 
INPR 
IRP 
IRTC 
M 
MG 
Mk 
mm or MM 
OEW 
PA 
PN 
POW 
PRP 
PRT 

F a  
RAC 
RD 
RD/IIA 
RI 
RI/FS 
SAA 
SARA 

SI 
SCF 

USA 

Antitank 
Browning Automatic Rifle 
Building Demolition/Debris Removal 
Caliber 
U.S. Army Engineer, Huntsville Division 
U.S. Army Engineer, North  Central Division 
U.S. Army Engineer, Rock Island D i s t r i c t  
Comprehensive Environmental Response, Compensation and 

U.S. Army Engineer, Charleston D i s t r i c t  
U.S. Army Engineer, South Atlantic Division 
Containerized Hazardous and Toxic Waste 
Department of Army 
Defense Environmental. Restoration Account 
Defense Environmental Restoration Program 
Department of Defense 
Department of Interior 
Earthcovered Magazines 
Explosive Ordnance Disposal 
Findings and Determination of Eligibility 
Feasibility Study 
F o r m e r l y  Used Defense Site(s) 
General  Services Administration 
High Explosive 
Hazardous, Toxic and Radiological Waste 
Hazardous and Toxic Waste 
Heavy Weapon 
Infantry 
Inventory Project Report 
Installation Restoration Program 
Infantry Replacement Training C e n t e r  
Model 
Machine Gun 
Mark 
Millimeter 
Ordnance and Explosive Waste 
Preliminary Assessment 
Project Number 
Prisoner of War 
Privately Responsible Par ty  
South Carolina Department of Parks, Recreation and 

Remedial Action 
Risk Assessment Code 
Remedial Design 
R e m e d i a l  Design/Remedial Action 
Remedial Investigation 
R e m e d i a l  Investigation/Feasibility Study 
Small Arms Ammunition 
Superfund Amendments and Reauthorization A c t  
Spartanburg County Foundation 
Site Inspection 
U . S .  Army 

Liability A c t  

Tourism 



USACE U.S. Army Corps of Engineers 
USADACS U.S. Army Defense Ammunition C e n t e r  and School 
WSAEDH U.S. Army Engineer Division, Huntsville 

uxo Unexploded Ordnance 
WAA War Assets  Administration 
WD W a r  Department 

USATCES U.S. Army Technical Center for Explosives Safety 
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Camp Croft‘s first year was a fast moving drama, 
. - crowded with as many t v m q  p h a p ,  as world history 

siw rccordcd. The complacent America of a year agi, 
superhcidly and apparently safe froin immtdhrr war. 
danger, could havt becia comp-nd to the tranquil wood- 

. lands and farm-hclds on which now srands one of the most 

m d c m  of infantry rcplaccmenr trainbig ctiiters in the 
nation. 

Crackling rifles and machine guns disturb nature’s quiet- 
ude and marching soldirrs trainmcl upon ground where 
conon aid tohcco once g r e d u i  all of this activity 
represents Camp Croft and io powerful answer to Pearl 
Harbor and Singapore. 

A virtual city with a constantly migrating population 
larger than a rypical American town, the m d t m  camp 
c o x  and was in fuIl operation within four rnonh. Turn. 
ing out fighting men by training them in all pham of 
infantry combat is the major job ol Camp Cmfr, which 
during its hrpt year, has seen four different ptrmancnt 
p t  commanders. 

Cot. Louis A. Kunzig w a  the first to tpkt the reigns 
of thc’cantonment. He was followed by Major Gcnctrl 
Oscar W. Griswold, who was ruccccdtd in turn by Brig. 
adicr General Alexander M. Patch, J .  In recent weeks 

0 

anothcr change came wkn Brigadkr Gcwral Clarence R. 
Hucbner became che new ramp coinmander. 

Negotiations for the propod pcojcct, first identihcd 
simply a i  “a rite in Octmar about five mites south from 
Spartanburg,” were finally comptetcd in late Novcmkr, 
I W ,  afrcr the war department annouIlccd irr inccnrion of 
establishmg a camp here. T h e  early days of Deceinbcr saw 
conferences on land titles and awarding of contracts, cht 
principal ones of which went to Fish-Carter Company of 
Spartanburg; J. A. Jones Company of Charlotte, N. 6; 
and B q l c  Road and Bridge Company of Surnrcr. 

Ground-breaking ceremonies WCR held on December 5, 
and w i d i n  a week m e  300 cmrpcntccq electricians, labor- 

ers and brick masons were at wark. Construction was under 
the direction of Major Neil M c K a y ,  who had been named 

by thc war department as camp construction quartermaster, 
to supervise all amp consttuaion. Recreation programs of 
all sorts were planned ~d with it strict enforcement of vice 
l a m  was utgtd. Post Headquarters announced the appoinr- 
mtnt of Mrs. D, B. Fletcher, Spartanburg resident €or 14 
pan, 81 G a p  Croft‘r senior hmcew. Early April also 
u w  the appointment of Mta Lucille Davis as junior 
ho5tcPS. 
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i-n mid-December first thoughts on a name for the 
camp were head. Chief among them was the suggestim 
of Colonel Kunnig, who presented the name of Camp 
Croft, to honor the lace Chief of Infantry, Major General 

ward Croft, a native of nearby Grcenvillc, who died in 
1938. The name was approved immediately by the Spar- 
tanburg City Councit, but official war department approval 
did not come until a month later. 

Machinery of a11 sorts, s h a p ,  and r i m  roamed and 
rumtkd over the now activitpftlld area aa a new city 
arose owt night. By Christmas of 1940 mote than 3,000 
men were ac work wring down shcks, grading, buiIding 
O&CCS, ifiscalling wires, mixing cement, and laying bricks. 

Late in Decembcr and early in January pressing p~ob. 
lems were factd by construction engineeta. Loiig sieges 
of rain, shortages of materials and I a h r ,  and a d 0 U S  

influenza epidemic balked the pcog~us engineers had 
achieved early in their work. T h e  morning of Januacy 16 
saw mort thaii 2,000 workers fail to appcar for the start- 

ing whistle. Contractors met the problems with derermlna- 
tion and within several weeks sunny skics and quick- 
rccovcting workers put smiles on the onm gloomy faces 
of foreincii. On January 24 contractors stiaated 12,flOO 
were at work on the project. 

Statistics, figures, calculation4 and estimates had reachcd 
by mid-February astronomical numbers. With an addi- 
tional $Z,OOO,OOO alIottcd for camp construction, the war 

dcparhiiciit announced its approval to build a $345,000 
laundry cstabtiihmen L 

Sightseen from many milts around took sunny Sunday 
drives to the multi-miftiondqllor project and JK rtsufting 
‘ i m  on Pacolet Highway led state highway officials to close 
nt toad. 

Late in February the cantonment was incomplete but 
ready for occupation, and on March 7 the first newly- 
enlisted men arrived and were nssignd to B and C Corn- 
panics of the 33rd Battalion. The outfits b m c  proud 
and boastful, and justly, for they were the first to lx 
activated at Camp Croft. S v t r d  weeks before their 
arrival, regular army troops, fonning the camp’s training 
cadre, had btcn assigned bo the amp. By the end of 
March the entire 33rd Battalion was activated and Camp 
Croft’s training hirtory began to be written. 

N c w l y  drafted men continued to put in duriof Aptit, 
and with spring in full swing eight battalions, t e 32nd 
&tough the 40th, wcce filled and actively at their grim 
work. During this period the 50th Battalion, eompriaing 
Negro sotdicrs only, had also k e n  acrivattd. 

Simultaneous with the ever-increasing arrival of mcn, 
the construction quartermaster announced that  appmxi- 
rnattly $SW,CUO in additional construction would mon get 
under way. The construction program waul! include an 
offiittts’ club, chapels, and ccvtra1 other buildings. 

With the nntw’’ city rapidly importing its populatioii, 
Sparfanburg, its nearby ‘bld” city, became active in iu 
interest in Camp Croft, Religious, w i a l ,  political, and 
welfare organizations intensified their efforts to make the 

strangtn of Croft “at home.” 
A blanket declaration in the acquisition of the range 0 a-marly 16,000 acres of Piedmont fatmland-aho 

- 

. 

, 

. .  

majottd in the dcvclopmcnts of A p d  The fd ing  of this 
documcnt gave the -go’’ signa1 to Major Jam= BarksdaIe, 
then Camp Engineer, in the important work of providing 
drill grounds, rifle, baymet, and landscap miniature anti- 
aircraft courws, and rangu for machine gun and 60 and 
BI-millimeter motfoci and hand grenades. 

Four major evtnta occurrtd in May as Camp Croft 
continued in iw progress. On May 5 the first pubIie parade 
saw the 33rd and 34th Training Battalions imprewivdy 
march in rwicw. The Scrvicc Club was dedicated an,May 
IO and seven days later oft construction under the original 
contram wau dcchrd “compIetcd.” Plans were announced 
on May 22 for a $25O,ooO beautification program. The 
landscaping included 1,ooO attcs of Bermuda grass. And 
so what hvc months btfore had been a barren stretch Of 

land became in the month of May, 1941, a military camp 
with a perpttual busy’hum of activity. 

A highlight of June was a gigantic farewell parade in 
honor of ColmeI Kunzig, who was then Camp Erecuth 
Oficcr. The entire camp pcrJonncl took part. Camp 
Croft‘a first commander had bttn asigned to command 
G m p  Blanding, Fla. LASS than a week aftcr the departure 
of Colonel Kunzig the first graduares of the I3-wcck b i c  
training mum dcparttd from tht 33rd Battalion for the 
28th Division at  Indiantown Gap, Pa. June also saw the 

The ensuing months saw increased training activities, 
addcd U S 0  entertainment feature for the soldier$ and 
special p~’titrns to make the average soldier’s brief stay 
at Camp Cmlt a happy one. 

Taking the limelight far September was a 4,5@&nan 
parade which marched in review kforc Mrs. M a r k 1  

Williams Croft, widow of the Iate General Croft. 
N o t  to bt outdone in sports, Camp Croftitca organized 

a topnowh EwtbalI ream. Known as the “Croft Cru- 
saders” and under the able direction of First tituttnant 
Joseph Katalinis, former Gorgetown University star, the 
turn played nine games, winning six, king two, and titing 
ant. With the aid of Stanley Krivik, former Fordham 
griddcr, cht Crusaders scorcd 144 pi in6  to &it UP. 
poneno’ 32, Boxing and basketball: also were ptticiptcd 
in commcndably by Croft wldicrs during the winter. 

A religious activity long to be remembcrtd at G m p  
Croft was the so lan  Pontifical Mars celebrated on Or- 
t&r 5 on rht parade ground by the Most,Revtrtnd 
Amleto Giwanni Gcognani, Apostolic Delegate tu the 
United States. More than 8,000 persons, soldiers and 
Jvilhmr, attended the mass, which was a feature of the 
thtreday 12th annual conference of the Charlcston Dio- 
a s a n  Gundl  of the National Councit of Catho!ie Womcn. 
On &t&r 27 special cctemonies m r t  held as six Camp 
Croft chapels were dedicated. 

h n c e ,  pIayn, games, fun-dl entttminmmt--coup!td 
with hard infantry training makes G m p  Cmft for any 
ahut-tmbt drafted man a place to Iong €or-and for any 
about-tc-leave wtdier a memorable cxpcrienec. 

And ao the camp goes onFtuming out fighting mcii to 
fill Wnde Sam’s infantry divisions in the nation’s all-out 
war effort against the A& The historymaking pager of 
this cosmopolitan c a m p t h e  crwroadr of the nadm- 
continue and look forward-forward to victory. 

- .  

o p i n g  of a US0 drive in Spartanbug. - . . ’  
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C A M P  CROFT 

C r o f t  S t a t e  Park d e r i v e s  i t s  name f rom t h e  f a c t  t h a t  i t  

was o n c e  p a r t  o f  a World War E 1  t r a i n i n g  a r e a  k n o w n  as Camp C r o f t .  

Construction b e g a n  December 5 ,  1 9 4 0 ,  o n  this I n f a n t r y  R e p l a c e m e n t  

T r a i n i n g  C e n t e r  and t h e  f i r s t  g r o u p  o f  e n l i s t e d  men arrived f o r  

training o n  M a r c h  7 ,  1941. By J u l y  ;I, 1945, 199,839 men had 

b e e n  o r d e r e d  i n t o  Camp C r o f t  f o r  t r a i n i n g  in a l l  p h a s e s  of 

i n f a n t r y  c o m b a t .  F o l l o w i n g  t h e  s e c o n d  World War, C a m p  C r o f t  f e l l  

into disuse. In 1949 t h e  S t a t e  o f  S o u t h  Carolina p u r c h a s e d  7,088 

o f  t h e  19,034 a c r e s  c o n t a i n e d  in C a m p  Croft for a s t a t e  park. 

E d w a r d  Croft, f o r  w h o m  t h e  t r a i n i n g  center was named ,  was 

b o r n  i n  1S74 in G r e e n v i l le, South C a r o l i n a .  A n  1 8 9 6  g r a d u a t e  o f  

t h e  C i t a d e l ,  Croft t jas  c o m m i s s i o n e d  a s e c o n d  l i e u t e n a n t  i n  t h e  

regular army .  During t h e  F i r s t  Wor ld  War h e  s e r v e d  a s  a colonel 

and temporary b r i g a d i e r  g e n e r a l .  For h i s  s e r v i c e s ,  h e  Kas 

d e c o r a t e d  with ? h e  P u r p l e  H e a r t  a n d  S i l v e r  S t a r .  C r o f t  u a s  

a p p o i n t e d  a m a j o r  general a n d  C h i e f  o f  I n f a n t r y  o n  May 6 ,  1933.  

He d i e d  in 1 9 3 5  i n  G r e e n v i l l e, S o u t h  C a r o l i n a .  

e 
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COL. JOHN THOMAS, JR. 

The upper p o s i t i o n  o f  South Carolina i n c l u d i n g  Spartanburg County 

was Indian t e r r i t o r y  prior to 1755. 

of their h u n t i n g  grounds f o r  settlement in exchange for protection agains t  

t h e i r  o l d  enemies t he  Creeks. 

Many settlers were a t t r a c t e d  by t h e  lure of  cheap land and among t h m  uas 

John Thomas who was born i n  Wales and reared in Pennsylvania. 

The Cherokees threw open a portion 

This area contains ten present day counties. 

men 7,qar clouds began to loom between the co lon ie s  and the mother 

country a regiment was o r g a n i z e d  for Spartanburg and Union counties and 

John Thomas, Sr. was selected t o  command t h i s  new unit. Available evidence 

indicates t h a t  John Thomas lived on what is now CroSt S t a t e  Park. John 

Thomas, Sr., h i s  wife Jane and his son John Thomas, Jr. played important 

role in t h e  Revolutionary War in the upcountry. 

of this f a m i l y  had a personal  in te res t  in t h e  patriot’s cause. 

It appears that every member 
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CAMP CROFT 

Crof t  S t a t e  P a r k  der ives i t s  name f r o m  t h e  fact i t  was once p a r t  
o f  a World War I1 t r a i n i n g  area  known as  Camp Croft. 

Edward Croft ,  for whom t h e  t r a i n i n g  center was named, was born i n  
1874 i n  Greenville. An 1896 graduate of the  Ci tade l  Croft was 
commissioned a second l i e u t e n a n t  i n  t he  regular army. Dur ing the  F i r s t  
World War, he served as  colonel and temporary b r i g a d i e r  general. For 
h i s  s e r v i c e s ,  he was decorated with the Purple H e a r t  and S i l v e r  Star. 
Croft was appointed a major  general and C h i e f  o f  I n f a n t r y  on May 6, 
1933. He d ied  i n  1938 i n  Greenv i l l e .  

When the l a n d  f o r  Camp C r o f t  was acquired, there were 263 families 
living i n  t he  area had t o  be moved t o  facilitate the conversion of t h e  
f a r m  l a n d  i n t o  a m i l i t a r y  base. By March 14, 1941, 109 f a m i l i e s  moved, 
55 had made arrangements t o  move, and 99 families were unable to f i n d  
new quarters. To expedite the removal o f  the  remaining families, the  
goverment b u i l t  20 pre-fabricated houses on the West Farm, about a m i l e  
from Pacolet. E i g h t  men cou ld  assemble one of these 'houses i n  a day 
cos t i ng  less than $1,000. Apparent ly some o f  t h e  f a m i l i e s  t h a t  were 
f o rced  t o  move were i n d i g e n t  due t o  the depression, as some reports 
referred t o  them a s  squatters. 

The Farm S e c u r i t y  Admin is t ra t ion  employed Jack Delano t o  make a 
p h o t o g r a p h i c  record of the  p l i g h t  of the f a m i l i e s  t o  be moved t o  make 
room fo r  Camp Cro f t .  Some of these photographs cou ld  make an 
i n t e r e s t i n g  exhibit a t  t h e  p a r k .  

Const ruc t ion  began December 5, 1940, on t h i s  I n f a n t r y  Replacement 
T ra in ing  Center and the  f i r s t  group o f  e n l i s t e d  men a r r i v e d  f o r  
t r a i n i n g  March 7, 1941, By July 31, 1945, 199,839 men were ordered t o  
Camp Croft  f o r  t r a i n i n g  i n  a l l  phases o f  i n f a n t r y  combat. T r a i n i n g  
l a s ted  seventeen weeks, a f t e r  which these s o l d i e r s  were shipped o u t  t o  
a l l  po in t s  o f  t h e  globe. A wide range o f  human emotions were 
experienced by these men as  they fought f a t i g u e  and home sickness. 
They a l s o  shared t h e  j o y  o f  making new f r i e n d s  and the p r i d e  of 
f i n i s h i n g  a l o n g  march or scor ing  high on the r i f l e  range. S t a t i s t i c s  
from t h e  camp chapels t e l l  o f  some o f  these emotions. There were 483 
m a r r i a g e s ,  76 baptisms, and 53 funera ls  i n  a l i t t l e  over f o u r  years. 

Here the r ich and famous trained along wi th  the farm boys and the 
b i g  c i t y  dudes. Known personalities t h a t  served a t  Croft inc luded:  

Zero Moste l  - entertainer 
Me1 Allen - s p o r t s c a s t e r  
Howard K r i s t  - o f  t h e  St. Louis Cardinals 
L e f t y  Lefebvre - o f  t h e  Washington Senators 
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James R. Taber - o f  t he  Boston Red Sox 
"Duke" Abbrezzi - h a l f  back,  Green Bay Packers 
T i g e r  Fox - 1 i gh t -heavywei  gh t boxer  

I 

Some i n d i v i d u a l s  gained n o t o r i e t y  while serv ing  a t  Camp Croft 
i nc lud ing  P r i v a t e  Michael Umhofer. He l e a r n e d  t h a t  he d i d  n o t  weigh 
enough t o  q u a l i f y  for a i rborne t r a i n i n g  s o  he a t e  ten  bananas, drank a 
q u a r t  o f  milk p lus  a ga l lon  o f  w a t e r  j u s t  be fore  t h e  examinat ion.  He 
q u a l i f i e d  w i t h  a little over four pounds to spare. 

Others made a name for themselves i n  the service a f t e r  leaving 
Camp Cro f t .  
t roop t r anspor t  a f t e r  g i v i n g  h i s  l i f e b e l t  t o  a soldier.  

One o f  these was Chapla in  James M. L is ton ,  who sank w i t h  a 

3000 fo re ign-born  s o l d i e r s  were n a t u r a l i z e d  as American citizens 
while a t  Croft, i n c l u d i n g  Henry K i s s i n g e r ,  who became U.S. Secretary o f  
S t a t e  and p r e s i d e n t i a l  advisor. 

Among the well known visitors t o  Camp Crof t  was Gen. George C. 
Marshal?,  who a t  t h e  t i m e  was Chie f  o f  S t a f f  of t he  U . S .  Army. He 
l a t e r  served a s  Secre ta ry  o f  S t a t e  and Secre ta ry  o f  Defense. He was 
awarded the Nobel Peace P r i z e  f o r  f o rmu la t i ng  t h e  Marshall  Plan  t o  a i d  
war-torn n a t i o n s .  

Another v i s i t o r  t o  Camp Crof t  was Charles A. 8eard,  American 
author and h i s t o r i a n .  

During t h e  h e c t i c  war years, severa l  d i f f e r e n t  generals served as 
commander a t  Camp C r o f t .  Notable among them was Gen. Alexander Patch ,  
who served a t  C r o f t  from August 25 ,  1941 t o  January 19, 1942. I n  the  
s p r i n g  of 1942, he was sent t o  help  t h e  French defend New Cafedonia i n  
the  South P a c i f i c  and was appointed commander of t h a t  Task Force. I n  
the  v e r y  e a r l y  days o f  1943, Patch, a s  commander o f  American forces, 
l e d  h i s  troops t o  t h e i r  f i r s t  major l a n d  v i c t o r y  a t  t h e  Batt le  o f  
Guadalcanal. In March 1944, he became commanding general ( fou r  stars) 
of the U.S. Seventh Army. As p a r t  o f  the i nvas ion  of France, t h i s  
force advanced up the Rhone Val ley,  captured Alsace i n  t h e  winter, the 
S a a r  by March 15, 1945 and crossed t he  Rhine on March 26th. 

Other  generals t h a t  served  a t  Croft a l s o  led combat u n i t s ,  
i nc lud ing  Major General Oscar W .  Griswald.  Griswald was Commander of 
the  US X I V  Corps which f o u g h t  i n  Guadalcanal ,  New Georgia  and the  
Ph i l i pp ines .  In January 1945 the  X I V  Corps was i n  t h e  f r o n t  l ine  
f i g h t i n g  t h e  Japanese i n  t h e  reconquest of Luzon. 

A few days i n  t housands  of l i v e s  were touched by Camp Croft as i t  
se rved  a s  an i nduc t i on  center  where civilians were  "welcomed" i n t o  the 
army. Most  o f  these men were s e n t  t o  other camps f o r  t r a i n i n g .  

Camp C r o f t  a l s o  featured a prisoner o f  w a r  camp for German POWs. 
Gerhard R i t t e r s  of Krefelt, Germany was one of 250 POWs interred a t  
Crof t .  Captured a s  a nineteen-year-old i n  North Af r i ca  by American 
forces,  he spent t w o  years a t  Croft. R i t t e r s  has made more than one 
t r i p  back t o  Spartanburg t o  renew some spec ia l  memories of h i s  youth. 

0 
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F o r  f o u r  years, Camp Croft was much l i k e  a bustling small town. 
The f o l l o w i n g  statistics gives an idea o f  what it took to house and 
train 200,000 s o l d i e r s .  

Seventy- f ive tons of food were delivered daily to t h e  mess halls, 
o f  which f i v e  tons were potatoes, 

Over 6,000 loaves of bread were baked d a i l y  for  camp consumption. 

Each man i n  the camp was allotted 5 1/2 pounds of food d a i l y .  

There were 91 mess halls on the post ,  t a k i n g  up 265,000 s q .  ft. of 

There were 321 b a r r a c k s  covering a t o t a l  of 1,473,178 sq .  ft. o f  

There were 68 hospital b u i l d i n g s  cover ing a n  area o f  17,938 s q ,  

f 1 oor space .  

f l o o r  space capable of housing 19,115 men. 

ft. and a grand t o t a l  o f  969 b u i l d i n g s  o f  a l l  types cover ing 2,899,751 
sq. f t .  

The f i nance  o f f i c e ,  dur ing t he  peak l o a d  a t  Croft, p a i d  i n  excess 
o f  $1.5 million per  month by cash and check to military personnel. 

The f inance o f f i c e  issued more t h a n  13,000 checks each month. 

Total monthly disbursements were more than $2.5 million. In 
addition to military personnel payments , more than 3,250 civil i a n s  were 
paid, more than ha1 f semi-monthly. 

More than 72,000 pa t i en t s  were h o s p i t a l i z e d  i n  the station 
hospital and more than 334,345 out-patients were treated.  

The f o u r  p o s t  theaters could seat 3,387 persons. 

The t w o  libraries on p o s t  had more than 11,000 volumes f o r  
soldiers to choose from. 

The p u b l i c a t i o n s  office used more than  33 million sheets o f  
mimeograph paper .  

The motor pool h a d  288 veh ic les :  129 were jeeps.  

The Military Police Officers made a t o t a l  of 7,241 arrests. 

The weight  o f  mail received daily f o r  t h e  camp exceeded 4,800 l b s .  

The men a t  Camp C r o f t  enjoyed t he  h o s p i t a l i t y  o f  the city o f  
Spar tanburg ,  which had s i x  US0 clubs. The men a l s o  had t h e i r  own clubs 
at the camp, including a Service C lub ,  Officer's C l u b  and the 
r e g i m e n t a l  headquarters .  Many Spartanburg residents v i s i t e d  the  camp 
t o  par take  of the entertainment o f f e r e d  there.  
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Camp Croft was used i n  1945 as a separation p o i n t  for  discharged 
so ld ie rs .  On Sept. 19, 1945, F i r s t  Sergeant  Joseph P. Hudock o f  
Warren, Penn. was t h e  f i r s t  man discharged through Camp Croft. 

Soon a f t e r  t h e  end of World War 11, Camp C r o f t  f e l l  i n t o  d i s u s e .  
On Jan. 25, 1947, a t  the request o f  the  Spartanburg County L e g i s l a t i v e  
Delegation, c i t y  counci 1, Chamber o f  Commerce, Veteran Housing 
Commission, c i v i c  c lubs and  o the r  o rgan iza t ions  i n  the county, t he  
t rus tees  of the Spartanburg County Foundation met w i t h  the War Assets 
Admin is t ra t ion  concerning the purchase o f  Camp C r o f t .  It was decided 
the camp would n o t  be converted i n t o  a permanent military base. 

The trustees of  the County Foundation bought the camp i n  March, 
1947, for more than $1 m i l l i o n .  David W. Anderson was p laced i n  charge 
o f  Camp C r o f t  surp lus.  

The foundat ion was given a u t h o r i t y  t o  dispose o f  the surp lus and 
property i n  any way they saw f i t ,  and t he  profits  they obta ined were t o  
be used for t h e  b e n e f i t  o f  the  county .  

The a rea  around the camp's warehouses and railroad was developed 
i n t o  a s m a l l  i n d u s t r i a l  park  and t he  area t h a t  once featured barracks 
i s  now a r e s i d e n t i a l  neighborhood. I n  1949 t h e  S t a t e  of South Carolina 
purchased 7,088 o f  t h e  19,034 acres contained i n  Camp Croft f o r  a s t a t e  
park. 

A casual observer v i s i t i n g  the  area today would see ' l i t t l e  t o  
remind h i m  t h i s  was once an active army base. The area around t he  
ra i lhead i s  now a busy i n d u s t r i a l  park known a s  Camp Croft. Some army 
bu i l d ings  remain i n  t h i s  area including a f i r e  station, i c e  house, 
theater  and a f e w  warehouses and s e r v i c e  b u i l d i n g s .  The camp's 2.23 
m i l l i o n  g a l l o n  water t a n k  remains today as a prominent landmark. When 
b u i l t ,  t h i s  was t he  l a r g e s t  water tank  i n  South Carol ina.  The section 
o f  the camp t h a t  once featured over  300 bar racks  i s  today an attractive 
r e s i d e n t i a l  area. An o l d  veteran v i s i t i n g  t h e  area today may notice 
t h a t  t h e  st reet  l a y o u t  i s  t h e  same and many of t he  s t r e e t  names 
i n d i c a t e  t h i s  was once an  army p o s t  i n c l u d i n g  Headquarters Loop, 
Ridgeway Avenue, Pat ton  Avenue, Pershi ng Ori ve, and Patch  Drive. 

M o s t  o f  what i s  now C r o f t  S t a t e  P a r k  was once the down range o r  
impact areas fo r  t h e  f i r i n g  ranges a t  Camp Croft. This  a r e a  was a l s o  
used for va r ious  exercises when the ranges were not  in use, I t  i s  n o t  
unusual t o  observe foxholes,  barbed wire entanglements or spent bullets 
on the undeveloped areas o f  t he  park .  The most  no t i ceab le  features o f  
the o l d  camp t o  be seen on the park are  severa l  t a r g e t  p i t s  as  well as 
some above ground bunkers t o  p r o t e c t  the men who opera ted  t he  targets. 
There are a l s o  some simulated p i l l b o x e s  f o r  practice assau l ts  and 
several ammunition s to rage  bunkers. These elements are l o c a t e d  on the 
"special fea tures"  map as "bunkers. I' Most o f  these "bunkers" are made 
o f  cement and require no maintenance, however, t h e  target p i t s  should 
be fenced o r  covered t o  keep w i l d l i f e  and/or p a r k  visitors f r o m  
stumbl ing i n t o  them. One i t e m  o f  spec ia l  interest  i s  a bunker where 
t h e  men t h a t  were working the target scratched or penc i led  t h e i r  names 
on t h e  wal ls .  Many o f  t h e s e  names are  s t i l l  l e g i b l e  today and a l l  

2 0  



necessary measures shou ld  be taken t o  p r o t e c t  them i f  t h i s  area is made 
accessible t o  t h e  public, 

Records indicate there were ranges a t  Camp C r o f t  for  r i f l e ,  
p i s t o l ,  machine gun, mortar (60 rnm. & 81 m.), as well as a n t i - a i r c r a f t  
and anti-tank ranges. 
t a rge t  t h a t  r a n  a long a small t r a c k .  The bed for this t r a c k  can still 
be discerned on the park. 

One o f  the an t i - t ank  ranges featured a moving 

Most  of the acreage o f  Camp Croft reverted back t o  p r i v a t e  
p roper t y  a f t e r  the war. 
e a s t  o f  t he  present s t a t e  park acreage and a l s o  featured some f i r i ng  
ranges and i m p a c t  areas. One o u t s t a n d i n g  feature  now on p r i v a t e  l a n d  
is t h e  remains o f  a mammoth r i f l e  range near  t h e  town of Whitestone. 
The t a r g e t  p i t  for t h i s  range i s  a cement wal l  t h a t  stretches nearly 
one h a l f  mile across what is now a p ine  forest. 
p u b l i c  p roper t y  i t  would offer  some i n t e r e s t i n g  i n t e r p r e t i v e  
p o s s i b i l i t i e s .  

The majority o f  t h i s  land i s  located south and 

I f  t h i s  feature was on 

There i s  a need for research i n t o  t h e  possibility of photographs 
of Camp Croft  as t h e s e  may be o f  value for future i n t e r p r e t a t i o n .  A 
search should  a l s o  be made o f  official records t h a t  would  t e l l  what 
weapons were used a t  Camp Croft. A d e s c r i p t i o n  o f  t h e  t ra ining could 
a l s o  provide i n t e r e s t i n g  in te rpre ta t ion  i n  t h e  future. 
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Pan. 59-MI TM 9-190a 

CHAPTLR 2 

CLASSES OF AMMUNITION 

Section I 

SMALLARMS AMMUNlTlON 

59. GENERAL. 
a. Ammunition used in weapons whose bore is 0.60 inch or Iess 

(rifles, carbines, pistols, revolve=, and machine guns) and in shot- 
is classed as small-arms ammunition. 

h. Many types of cartridges are manufactured to the same prp 
file, Consequently, cartridges of the same caliber ahhough of different 
model may be very similar in appearance. Each type, and sometimes' 
each model, as in the case of some tracer cartridges, has a charac-j 
teristic colored bullet tip. Cartridges may be identified as to type, ' 

rnodeI, and caliber by marking on packing boxes and cartons. i 
The colors used on bullet tips to identify the type of cartridge ' 

are shown in figure 1 and described in paragraph 7 a (3). 

t 
c. 

60. CARTRIDGES. 

General. A round of small-arms ammunition is h o w n  as a 
cartridge. In general, it consists of a bullet, a propelling charge, a 
primer, and a cartridge case, all assembled into a unit assembly (figs, 
24,25, and 26). 

a. 

h. Bullets for service use have a metal core or slug 
which is covered with a gilding metal, or gilding-metal-cIad steel 
jacket. fn the case of caliber -45 bullets, copper-plated steel may be 
used instead of gilding metal for the jacket. Ball and tracer buI1ets 
have a lead alloy or common steel core or dug, whereas armor-piercing 
bdlets have a hardened steel alloy core. Bullets have a flat or tapered 
base. A bullet having a tapered base is said to be "bat-tailed." A can- ' 
nelure, or annuIar knurl, is rolled or cut into the jacket to provide a 
recess into which the cartridge case is crimped (figs 27, 28, 29, 
and 30). 

Bullet. 

c . ~  Propeliing charge. There are two types of small-arms pro- 
pellants ,generally used, the single-base nitroceflulme type and the 

Aouble-base type. The double-base type is a mixture of nitrocellulose 
and nitroglycerin which burns more rapidly than the singlebase type; 
it is used in shotgun shells, some caliber .45 rounds, and carbine am- 
munition. The weight of the charge and granulation of the powder 
are in accordance with specification requirements for velocity and 
pressure, The charge is assembled loosely in the cartridge case 
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0 E F 

A - CAL. .30 CARBINE BALL CARTRIDGE, MI 
B - CAL. .45 BALL CARTRIWE, MI91 1 
C - CAL. .22 LONG RIFLE BAL1 CARTRIDGE 
0 - I2-CAGE SHOTGUN SHELL 
E-CAL. .30 BALL CARTRIDGE, MZ 
F - CAL. .50 BALL CARTRIDGE, M2 RA PD 45071 

Figure 25 - Types of  Smull-arms Ammunition 
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. Par. M TM 9-1900 

Classes of Ammunition 

, .3c 
.45 
.u 

AGE 
.30 
.5a 

of 

C 

h 

F E 

1 CARBINE BALL CARTRIDGE, MI 
BALL CARTRIDGE. MI91 1 
LONG RIFLE BALL CARTRIDGE 
SHOTGUN SHELL 
BAL1 CARTRIDGE. MZ 
BALL CARTRIDGE, M2 

RA PD 89561A 

h u l l - u r m s  Ammunition - Cross Section 

s7 

... 



I I ' I  
- CORE-TUNGSTEN CHROME STEEL 

-POINT FILLER-LEAD "T" SHOT 
E - JACKET-GILDING METAL OR GILDING METAL CLAD STEEL 

G - SLUG+L€AD WITH ANTIMONY 
H - BODY PLUG-LEAD SHOT 
I - INCENDIARY COMPOSITION 
J-STEEL BODY 

,111 ' I , !  BLACK - APPROX. 5;16"7 

,y/ ' ', ',I RED - APPROX. 5 /  I 6"- 

I Par. 60 

Classes of Ammunition 

A - BASE. FILLER-GILDING METAL 
3 -COMPOSITION, IGNITER 
C - COMPOSITION, TRACER 
D- 

F- 

E 

-I 

-G  

:A PD 4511C 

Figure 27 - Caliber .34 Bullets - Cross Section 
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Par. W 
Classes of Ammunition 

A COMPOSITION, IGNITER G- POINT F1LLER-LEAD WITH ANTIMONY 

c -COMPOSITION, TRACER 
- COMPOSITION, SU8-IGNITER H - SLUG, LEAD WITH ANTIMONY 

I - JACKET41 LDING METAL CLAD STEEL 
J - INCENDIARY MIXTURE 

E CORE-TUNGSTEN CHROME STEEL K - STEEL BODY 

ED - APPROX. 7/16" 

BLUE - APPROX. 7/16" 

BLUE - APPROX. 7/32" 

RA PD 8932 

16' 

16" 

18A 



Classes oi Ammunition 

htp 
d. Primer, The primer consists of a brass or gilding-metal 

which contains a primer-composition pelkt of sensitive expIosjv 
t 

‘Ilt 
paper disk, and Y brass anvil. A blow from the firing pin on the pri 
cup compresses the primer composition between the cup and % 
anvil, and causes the composition to explode. The holes or vents ;P 
the anvil allow the flame to pass through the primer vent in the car* 
tridge case and ignite the propellant. 

The cartridge case is made of drawn bra, 
or steel. It serves as a means whereby the other components--p&,&, 
propelling charge, and bullet-are assembfed into a unit, the Cartridge. 
Another of its functions is to expand and seal the chamber against the 
escape of gases to the rear when the cartridge is fired. This  action ip 
known as obturation. To make the cartridge waterproof and to keep 
the propelling charge dry, the primer is sealed in the primer seat and 
the bullet is sealed in the neck of the cartridge case by a thin film of 

lacquer or varnish at the time of manufacture. An extractor groove 
turned in the head of the cartridge case, provides a means of removiq 
the case from the chamber of the weapon. 

61. TYPES. Small-arms cartridges are classified according to type 
as follows: 

e. Cartridge caw. 

Ball Dummy 
Armor-piercing High-pressure test 
Armor-piercing-incendiary GaIlery practice 
Armor-piercing-incendiary- Guard 

Incendiary 
Tracer Shot 
Blank Shotgun shells 

tracer Subcaliber 
Grenade 

62. BALL. This type of cartridge, intended for use,against per. 
sonnet and light materiel targets, is the oldest service type. It is being 
replaced for combat purposes, however, by armor-piercing and othet 
types. The term “ball,” although no longer accurately describing the 
shape of the modern bullet, has been continued in use to designate 
that type of bullet and ammunition used for the same purposes aa 
ammunition of very early design, the bullet of which was actuaIIy B 

ball (figs. 25 to 3 0 ) .  A special high grade a€ ball ammunition i: 
manufactured each year for the National Matches of that year. Thf 
following year it may be used in preliminary firing for such matches 
The second year, and thereafter, it is considered as standard servicr 
ammunition. The head of each of these cartridges is stamped “N.M.’ 
and with the year of manufacture. 

63. ARMOR-PIERCING. This type of cartridge is intended fd 
use against armored aircraft and vehicles, concrete shetterq and sim 
ilar built-resisting targets. The bullet has a hardened steel aHoj 
core. In addition, it may have a base filler end a point filler of : 
softer metal, such as girding metal (figs. 27 and 28). 
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'M 9-1900 ' Pars. 64-68 

Classes of Ammudion 
L ._ - . 

A - SLUG-LEAD ALiOY 
B - JAC KET-G 1 LD I NG METAL 
C- JACKET-COPPER-PLATED STEEL ' 

P - IGNITER 
E - TRACER <OM PO5 1 TI ON 

A S OR t 

CAL -45 BALL BULLET. M1911 

RED-APPROX. 3/16 

CAL .45 TRACER BULlk,  lM RA PO 8333QA 

Figure 29 - Caliber .A5 Bullets - Cross Section 

'* ARMOR-PIERCING-INCENDIARk'. This type of cartridge is 
@ in caliber .30 and caliber S O  weapons in lieu of using b t h  
mor-piercing and incendiary cartridges. 

p;!AR#OR - PIERCING - INCENDIARY-TRACER. This type of 
e combines the features of armor-piercing, of incendiary, and 
r cartridges and is intended to replace these cartridga 

NDIARY. This type of cartridge is similar t o  ball or 
It is used for 

Y purposes against aircraft. It contains an incendiary com- 
cing ammunition in outward appearance. 

I as a central bullet core, which ignites on impact with the 

ype of cartridge is intended for use with 
o show the gunner, by its trace, the path of the bullets, 

ing in correcting aim. It may also be used for incendiary 
-The tracer element consists of a pressed inflammable mate- 
base of the bullet; this composition i s  ignited by the pro- 
rge when the cartridge is fired (figs. 27 through 30).  For 

he nose of the bullet is painted red, orange, or maroon. 

This type of cartridge (fig. 31)  is distinguished by 
a bullet. It is used for simulated fire, training cavalry 

firing salutes. It is also used in machine guns equipped 

41 D-5a 
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Pars. 68-71 

Classes of Ammunition 

A - SLUGLEAD ALLOY - 
E-JACKET-GILDING METAL 
C- IGNITER 
D - TRACER COMPOS 1 TI ON 
E- JACKET-GI LD I NG METAL CLAD STEEL 

A B 

CAL. .30 CARBINE BALL BULLET. MI 

c’ D i 
CAL. .30 CARBINE TRACER BULLET, MI6 

RA PD 89332A 

Figure 30 - Carbine Culiber .30 Bullets - Cross Seciion 

with blank-firing attachments in order to operate these weapons 1 
instructional purposes, EC blank powder is used to produce t 
noise. 

69. DUMMY. This type of cartridge (fig. 32) is used for practi 
iri loading weapons, t o  detect flinching in firing weapons, and to sir 
date firing. T h e  cartridge case of older lots of dummy arnmunitjc 
is tin-coated. However, the present means of identification of dumm 
cartridges is by means of holes drilled through the side of the c z  
and by the empty primer hole. The cartridges are completely inei 
but simulate service rounds in most details. 

70. HWH-PRESSURE TEST. This type of cartridge (fig. 33)  i 
manufactured for use in proof firing of small arms. Since the propel 
ling charge of this ammunition develops high pressureq these car 
tridges should never be used for any other purpose. When used io: 
the purpose intended, all personnel should be protected by adequatc 
cover. This ammunition is distinguished from other types by the tir 
coating of the  cartridge case. In some older lots, the word “TEST” i! 
stamped on the head of the case. 

7 I .  G.4LLERY PR.4CTICE. The present standard for gallery prac. 
t jce is the caIiber -22 long riffe cartridge (figs. 25 and 26), a rim-fire 
cartridge of commercial manufacture. In the past a gallery practice 
cartridge, caIiber .30 M1919 was used, but any available lots of this 
cartridge are reserved for guard purposes. 
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fM 9-1900 Pars. 72-73 

Classes of Ammunition 

CAL. 30 BLANK CARTRIDGE, M1909 

CAL. .45 

BLANK CARTRIDGE, M9 

3.9 MAX. _I 
C .  . -  -. , ’ 

:: %..I . 

CAL. .SO BLANK CARTRIDGE, MI (t40, i +. > ’  

UA PD 89334A 

Figure 31 - Blank Curfridges 

CUAHD. Guard cartridges consisted of a low-velocity charge 
se lead bullet together with the cartridge case and 

The guard cartridge M l  was formerly known as the gallery 
e cartridge M19I9 (par. 71).  As in the case of the  gallery 
@ cartridge, the  use of the guard cartridge is being discon- 

1s type of cartridge (fig. 34) is fired from subcaliber tubes 
apons. The subcaliber cartridge, caliber -30, 

fired from a “Krag” type of subcaliber tube in 3-inch sea- 
This cartridge is identified by the extracting rim on the 
case instead of the usual groove. 

cartridges, specifically the standard caliber .22, caIiber 
-50 ball cartridges, are fired from subcaliber tubes in 
antitank weapons. 
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A - CAL. 50 DUMMY CARTRIDGE, M2 

C - CAL. .30 DUMMY CARTRIDGE, MZ 
D - CAL. .45 DUMMY CARTRIDGE, MI 92 1 

B - CAL. 30 CARBINE DUMMY CARTR IDLE, MI 3 

RA PD 8934415 
Figure 32 - Dummy Cartridges 

6$ 

n 

C 

D 

I ! 



, I  
' I  , I  

I ,  

i 

F + 
I 

Parr. 74-76 

Classes of Ammunition 

I 3.19" MAX. 

RA PO 2301Q 

Figure 34 - Caliber -30 Subculiber Curtridge MI925 

AUXILIARY GRENADE CARTRIDGE, M7 

k- I .68 -1 
I 

CAL. .30 CARBINE GRENADE CARTRIDGE. M6 

CAL. .30 RIFLE GRENADE CARTRIDGE. M3 
RA PO 683188 

Figure 35 - Grenade Cartridges 

73. GREN-kDE. Grenade cartridges (fig. 35) ate special blank 
car*ridges for use in propelling grenades from launchers attached to 
rifles or carbines. The rifle grenade and carbine grenade cartridges 
are distinguished by a rose-petal crimp at the mouth of the case. The 
auxiIiary grenade cartridge M7 which contains a propeIlant but no 
primer is sometimes used in conjunction with the rifle or carbine 
grenade cartridge to give additional range. 

43. Shot cartridges of caliber .45 (fig. 36) are for use in 
pistols for hunting small game, Instead of a solid bullet, they con- 
tain No. ?l/2 chilled shot, which is also used in shotgun shell loadings 
These cartridges are intended primarily for use by air force personnel 
as an aid in obtaining food. 

76. SHOTGL'N SHELLS. Shotgun shells (shot shells) of appropri- 
ate loads are procured commercially for use in 12-gage sporting-type 
and riot-type shotguns ( f ig.  37) .  

-I SHOT. 

i:. 
. ,  
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CAL. .4S SHOT C A R f A I f f i E .  M15 

RED PAPER 

CAL. .4S SHOT CARTRIDGE, M12 

Figure 36 - Caliber .45 Shot Curtridges 

7. GRADES. 
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TM 9-19 Par. 78 

Classes of Ammunition - 

ALL BRASS NO. 00 BUCK 12-CAGE SHOTGUN SHELL, M19 

1- 2.3 APPROX. - 

PAPER $00 BUCKSHOT I2-CACE SHOTGUN SHELL 

1.. 

; 
I 
i 

W 

PAPER $7-1/2 CHILLED SHOT 12-CAGE SHOTGUN SHELL 

PAPER =8 CHILLED SHOT AND TRACER 12-CAGE SHOTGUN SHELL 

RA PD 23080A 

Figure 37 - Shotgun Shells, t 2-gage 
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Pars. 78-80 

Classes of Ammunition 

light corrosion or verdigris forms on cartridges, it should be wiped 
However, cartridges should not te polished merely to make 

Ammunition should not be exposed to the direct rays of the 
.Sun for any considerable length of time. This is likely to afiect its 

'I e, 

ted, have loose bullets, or are otherwise 

mediately be distinguished from 
'hangfire, it is unsafe to open the bolt of a rifle for at least 10 to 15 
aids after a misfire occurs When the rifle Ml fails to fire, it 

outd be recocked by means of the trigger guard and refired before 
e bolt is opened. When the rifle M1903 fails to fire, it should be 

ked by drawing back the cocking piece and should be refired 
e the bolt is opened. The ride M1917 cannot be recocked with- 

re, wait a full minute before 'the 
ened. When the caliber 3 0  carbine fails to fire, pull the 

ase the operating r d  If the 
slide goes fully home, aim and fire. T o  avoid injury in 
&re, hold the hand 80 that no part of the palm or Wrist 

struck by the operating slide in its rapid rearward movement. 
re of the weapon i s  free of any 

mud, sand, snow, etc, Firing 
th any obstruction in the bore will result in damage to 

smafl-arms ammunition will be fired until it has been 

see TM 9-1990. 

must be reported 
ordnance officer under whose supervision the ma- 

ned and issued. As provided in AR 750-10, the 
Will report such malfunction to the Chief of Ord- 

&Portant, therefore, that all evidence be preserved 
'$6 cartridge case, other cartridges from the same box, 
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RA PP 6 W 6 A  
Figure 38 - Boxes Containing Carton-pocked Ammunjtjon 

in Wuxed Containers 
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Classes or Ammunit ion 

Par. 80 

- F b J r t  .I 39 - Boxes Containing Carton-pocked Ammunition 
h -  

in Metal cans 
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RA PD 97725 
f igure  40 =Boxes containing 8-round Ciippsd A .  mmunition in 

Bandolaws in Metal Cans 
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Par. 10 TM 9-1900 

Classes of Ammunition 

8-RD. CUPPED 
- .  5-RDrCLIPPED 

CAL. S O  LINKED 

RA PO 151938 

Srnull-aims Ammunition Boxes 



Par. ao 

Classes of Ammunition 

RA PD 61211 

Figure 42 - Wire-bound Crote for Four Ammunition Boxer, CUI. .30, M 

Figure 43 - Ammunition BOX, C d  .30, M I  (Steel) 
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TM 9-1900 Pars. 80-81 

Classes of Ammunition 

through 43). For example, ammunition intended for use in the rifle 
b11 is packed in 8-round clips. For a detailed description of packing, 
see ORD 11 SNL’S of the T group. 

1). Marking. 

(1) Small-arms packing boxes may be either stained brown with 
marking in yellow, or unstained with marking in black. Markings 
for shipment are covered in chapter 3, section IV, and in TM 9-1990. 

Instead of the lot number, a repacked lot number may be 
stenciled on packing boxes containing web belts and metallic link 
belts; the serial number of the repacked lot number is preceded by 
the letter ’B” for belted ammunition, and ‘2- for linked cartridges. 

T o  provide a further means of quickly identifying type of 
packing, stenciled figure sihoutttes are used on boxes and crates 
containing clipped, belted, and Iinked cartridges. These symbols in- 
dicate whether the ammunition is packed in rifle clips, web belts, or 
linked belts. The silhouettes are vertical for caliber .30 cartridges, 
and diagonal for caliber .SO cadridges (fig. 41). The absence of 
stenciled figure silhouettes on boxes indicates carton-packed ammuni- 
tion (figs. 38 and 39). 

The expendable metal ammunition boxes are painted olive- 
drab with marking in yellow (fig. 43). 

( 2 )  

(3)  

(4) 

. - -  . -  , 

.- 
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Section I1 

GRENADES 

AL DESCRIPTION. 
ion. Grenades are small explosive or chernicaI missiles 

There are two basic types of grenades-those 
thrown by hand (figs. 11 and 44) and those intended 

ed from rifles or carbines equipped with suitable grenade 
ers (fig% 12 and 45). B y  attaching a suitable adapter, some 
hand grenades may also be fired from rifles and carbines (figs. 

Hand grenades provide the soldier with an auxiliary 
r to a she11 or bomb, to supplement his basic weapons. 

es are valuabIe not only for specialized use, such as 
tanks, but also for covering the ranges between the maximum 
d grenades and the minimum for mortar shell. Special blank 

(fig. 35), packed with the rifle grenades, must be used in 
n for projecting these grenades. 

era1 types. Both hand and rifle grenades can be classified 
general types, namely: explosive, chemical, and practice 

r use against an enemy at relatively short ranges. 

c types. 
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(1) Explosive grenades are used primarily for antipersonnel 
(fragmentation or blast) or antitank effect. They may also be used 
as demolition agents. 

(2 )  Chemical grenades are used for casualty, harassing, incen. 
diary, screening, and signaling purposes. Some of them may also 
used for training purposes and destruction. 

for combat. 
(3) Practice and training grenades are used in training troop. 

d. Fuzing. Grenades thrown by hand are normally fitted wia 
a delay-action fuze. For explosive hand grenades and the chemical i 
MIS (bursting t ype)  WP smoke hand grenade, this delay is set for': 
approximately 4.5 seconds. Burning-type chemical hand grenada' 

are usually fitted with a base fuze that functions on impact. 

82. EXPLOSIVE HAND GRENADES. 

hand grenade (fig. 11 and A, fig. 44). This grenade io made of c 
iron varying in thickness from '/s to % inch The body is lemo 
shaped, approximately 2% inches in diameter and 3Yz inches 
fength without the fuze. It contains an explosive charge which, 
detonation, breaks up the body of the grenade and.€uze and pro] 
the fragments outwards in all directions at high velocity. T h e  
is grooved both horizontally and vertically. The fuze for this gr 
has a primer, 8 combustible timedelay train, and a detonator. 
tached to the fuze body is a safety lever held in pface against 
action of the striker spring by means of a safety pin. 
throwing, the safety pin is removed 
the safety lever is pushed off by the striker, allowing the stri 
impact against the primer. The primer ignites the timedelay 
and, after 4 or 5 seconds, this deIay train causes the deion 
explode. This, in turn, causes the explosive filIer in the gre 
detonate, thereby fragmenting the grenade. Fragments may 
200 yards. 

is intended to have an antipersonnel effect over a small ar 
contains more explosive than the fragmentation-type grenade, 
imatety '/1 pound of pressed TNT, and, therefore, is mare u 
a demolition agent No fragmentation effect is obtained 

83. CHEMICAL HAND GRENADES. 

nade (fig. 11 and D, fig. 4 4 )  is a cyIindrica1 steel can 2348 inc 
diameter and 43/4 inches high. The fuze for these grenades is 
to the fuze used in the M k  2 fragmentation grenade, except that 

use a fuze with a delay of approximately 2 seconds. Rifle grenad 4 

n. Frugnientation type. The M k  2 is a typical fragmentatim 

Just 
When the grenade is 

b. Offeneive type. The offensive grenade (fig. 11 and C, fig. 4 

a. Burning type. The standar'-d-container for this type of 
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has  a n  igniter ins:ead of a dt.tor,rlttir. >nc! has a short dtt!ay time of 
2 seconds. Grenades of this  type h a y e  u,aterproof,  adhesfve-tam 

covered, smoke emission holes in t h e  top. Sides. or bottom. These 
grenades a re  described briefly as follows: 

( 1 )  CN-DM I R R I T A N T  HAND G R E N A D E .  The products of corn- 
bustion of the filler in t h i s  grenade have a harassing effect. Itrn 
principal use is in the control of civil disturbances. T h e  burning time 
is 20 to 60 seconds. The  filler is a composition of tear gas, vomit 
gas, and srnokeles  powder. 

CN TEAR HAND GRENADE. Thls grenade iS identical wi th  the 
CN-DM grenade except that it has  a tear gas filler. Principal user 
are in control of civil disturbances. a n d  training in use of the ga: 

mask. 

( 3 )  HC SMOKE GRENADE.  This  is a n  Army-Navy standard white 
smoke grenade, used for signaling a n d  screening purposes. The con- 
tainer is standard except that  there are no emission holes in the side. 
The b x n i n g  time is 2 to 2Y2 minutes. 

( 4 )  TH INCENDIARY GRENADE. This  is a n  Army-Navy standard 
munition for setting fire to enemy materiel. The container is stand- 
ard except that  there are no emission holes in the side. Clamps of 
steel strapping, which lit around the body of the grenade, may be 
used to nail the grenade against an  object to be burned. The filIing 
is thermate, which burns at approximatdy 4.330' F for 30 to 35 
seconds. 

( 5 )  COLORED SMOKE GRENADE M16. This  grenade, used for 
ground-air and ground-ground signaling purposes is made in the fol- 
lowing colors: green, yellow, red, and violet. It is of standard con- 
struction and burns for approximately 2 minutes. 

(6) COLORED SMOKE GRENADE M IS. This grenade, available in 
red, green, yellow, and violet, is also used for signaling purposes. T h e  
container has emission holes in the top, and a single hole at the 
bottom. A tapered hole extends through the center of the grenade 
from the bottom emission hole to the fuze. The starter mixture 
lines the tapered cavity. T h e  grenade produces a heavy smoke for 
approximately 1 minute. 

( 7 )  RED SMOKE GRENADE AN-M3. This grenade is an Army- 
Navy air forces official distress signal. I t  is the standard metal gre- 
nade except that the fuze lever is shortened and the body is covered 
with a metal jacket to which are attached three metal strips which 
may be bent out from the jacket to keep the grenade from sinking 
into snow or soft ground. Burning time is 2 to 2 %  minutes. 

1,. Bursting type. There is only one standard chemical grenade 
of this type and it is known as the  WP smoke grenade MIS. This  
grenade has a drawn-steel cylindrical body similar in size to the  
burning-type chemical hand grenades, and is filled with white phos- 
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ph(.,i-;,i 1 detsnz t ing  fuze used in this grenade causes it to splji 
open and project burning particles of phosphorus over 8 radius 
about 15 yards. This produces a dense white SMOke screen and will 
cauw t-q.~1:7.!:!:~ 34' LLifiiiIg. 

81. PR;\C:I'IC:E . O D  TR.4IY:ISG H.4ND GRESAUES. This type 
of grenade (fig. 11 and B, fig. 4 4 )  is used in training. They  may be 
inert (training), or loaded with a charge of black powder contained 
in a cloth tube (practice). In this case the  charge is inserted into 
the fiIfing hole, which is dosed with a cork 

85. EXPLOSIVE RIFLE GREK-ADES. Antitank t y p e :  A typical 
antitank rifle grenade, the M9AI (fig. 12) consists of EI sheet-steel 
body, cone, and ogive assembly to which is attached a simple bas6 
detonating fuze and a stabilizer and fin assembly. ' The head of the 
grenade contains a 4-ounce cast-pentolite, shaped charge for blasting 
holes in the  target. At the same time detonation of the main charge 
causes fragmentation of the body in a Iateral direction. The grenade 
is intended primarily for use against armored vehicles. It has been 
found to be most effective against enemy personnel when it is fired 
at a high angle of eiev'ation (45"). 

86. CHEMICAL RIFLE GRENADES. 
a. Burning type. These grenades consist of a deepdrawn, thin- 

walled steel body with hemispherical ogive and body union assembIy 
to which is attached a simple base fuze and a stabilizer and fin as- 
sembly (B, fig. 30) . -  This type of grenade is available with spproxi- 
mately 10% ounce's of HC white smoke or 6% ounces of standard 
colored smoke fillings. Both HC and colored smoke grenades have 
five sealed smoke emission holes in the body union, The colored 
smoke grenades also have a smoke emission hole in the ogive, Both 
of these types of chemical riRe grenades commence burning upan 
impact, due to  the action of the base initiating type of fuze, The 
HC grenade is intended primarily for screening purposes and the 
colored smoke grenades for signaling. 

This grenade is the counterpart of the WP 
smoke hand grenade M15. The WP smoke rifle grenade MI9 (& 
fig. 45) has a stabilizer and fin assembly identical to that used in the 
antitank grenade M9Al. It contains approximately 8.5 ounces of 
white phosphorus and is equipped with a burster actuated by a bas+ 
detonating fuze. The spont~neously combustible WP grenade is scat- 
tered upon impact . .  

87. PRACTICE AND TRAINING RIFLE GRENADE. There is at 
present only one standard practice rifle grenade, the M11A3 (fig. 12). 
This grenade is used only in training and simulates the flight and 

8a 

b. Buretkg type. 
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Figure 47 - Chemical Grenade Projection Adopter M 2  

action of the A T  grenade M9A1. 
nade is painted black. 
replacement fins and ogives 

Being completely inert, this gre- 
For repeated use, it is issued with additional 

88. GRES.4DE PROJECTION ADAPTERS. 

The  grenade projection adapter (fig. 46) assembled to a frag- 
mentation hand grenade M k  2 permits this hand grenade to be used 
as a rifle grenade. After removal of the grenade safety pin before 
firing, the  safety lever is held in position by the arming clip. Upon 
firing the grenade from a launcher-equipped rifle or carbine, the arm- 
ing clip frees itself from the arming d i p  retainer, thereby releasing 
the grenade safety lever and initiating the 5-second fuze. Grenade 
cartridges are packed in each adapter packing box. 

The chemical grensde-projection adapter (fig. 47)  is intended 
for use with the chemica1 hand grenades. It consists of a stabilizer 
tube, which has a base plate and a three-pronged clip on one end and 
on the other end, a standard fin similar to that on the grenade M9A1, 
and a metal setback band which fits around the grenade, over the 
safety lever. Upon firing the grenade from a launcher-equipped rifle 
or carbine, the setback band moves to the rear, thereby releasing the 
grenade safety lever and initiating the 2-second fuze. car- 
tridges are packed in each adapter cartridge packing box. 

a. 

11. 

11 
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Parr. 89-91 

1 Classes 01 Ammunhon 

t)*  4: t R K  A Y I )  1’1;1:~-AI 7.1(1\5 13 ; I  \ \ l l L n G .  

u. Care. Information concerning the care to be exercised in 
andling grenades will be found in chapter 3 of this manual and 
t.r: 

I,. Precrrutiunu. The following additional safety precautions for 
andling ammunition wi11 a!so be observed: 

(1) Since fragments may be projected over 200 yards, fragmen- 
tion grenades will not be used in training without adequate cover. 

( 2 )  The safety pin will be removed just before throwing or 
unching aad at no other time. 
( 3 )  Occasionally, chemical grenades may flash. Hence, when 

sed in maneuvers, they will be so thrown as to function not less than 
0 feet from personnel. 

e disposed of in accordance with the  provisions in 

( 5 )  Rifle grenades must never be launched with a cartridde other 
an the special grenade cartridges provided €or that purpose. 
- ( 6 )  The fuze furnished with the grenade M k  2 is noiseIess, 

smokeless, and sparkless. Under no condition, therefore, will the 
thrower consider the grenade a dud because no noise, smoke, or 

upon release of the safety lever. 

90. IUENTIFICATION. High-expIosive grenades are painted olive- 
drab with yellow ban’ds around the top of the grenade body. Train- 
hg hand grenades (inert) are painted black; practice grenades con- 

Practice rifle grenades 
black with white stenciling. Chemical grenades are 
-gray with identification band and marking in the a p  
r as indicated in chapter I,  section I1 and in figures I f  

The stabilizer assembly of all rifle grenades is painted 

F.: Fie 1 d ?E- F-; z! z. I 

harge are painted blue. 

. 

Grenades are usually packed as fuzed compIete rounds, each 
dividual fiber container. 

ragmentation grenades are packed 15 or 25 containers per 

e offensive hand grenades are packed 50 per woodeg box 
training grenades are packed 24 per box. 

e standard packing for rifle grenades is 10 containers per 
h a supply of cartridges for launching from any 

e Weapon. JungIe packing is waterproofed to withstand 

nade-projection adapters are packed 48 per box, with sum- 
tr of various grenade cartridges and positioning clips. 

I S  
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Classes 01 Ammunition 

Section 111 

MORTAR AMMUNITION 

92. DESCRIPTION. 
a. T o  obtain maximum accuracy and range, projectiles fc  

smooth-bore mortars are stabilized by means of fins assembled to 
shaft which is secured to the base end of the projectile; when the fir 
are omitted, the projectile tends to tumble and be erratic in flight. 

In general, the ammunition has an adjustable propelling charg, 
consisting of a number of propellent increments, usually sealed in ind 
vidual cellophane bags, and an ignition cartridge, to permit firing var 
ous ranges or zones of fire. The propellent increments are attached t 
the fin shaft or within the fin blades; the ignition cartridge is inserte 
in base end of the fin shaft. 

P. The primer and ignition cartridge are separate elements. Th 
primer is screwed into the shaft after the ignition cartridge has bee 
inserted. The assembly of the ignition cartridge and the propellen 
increments make up the required propelling charge; or the ignitio 
cartridges alone may be used for very short range in the 60-mr 
mortar and with the light-weight round (M43A1) in the 81-mr 
mortar. 

t l .  Because the complete round (figs. 50 and 51) is loaded int 
the mortar as a unit and provision is made for adjusting the propel 
ling charge, ammunition of this type comes within the classificatio: 
of semifixed ammunition. 

f), 

93. CL.U S I F I( 1.4 1'1 ON. 
According to the purpose for which it is intended, mortar ab 

munition is classified as high-explosive, smoke, illuminating, practici 
or training. 

h. High-explosive mortar shell are used for fragmentation o 
demolition effect, according to the action of the fuze and design c 
shell. 

c. 

rl, 

a. 

Smoke shell contain chemical fi l lers 

Illuminating shell are intended for signaling and illurninatin 

Practice shell may have a spotting charge or may be inert. 

Training projectiles are pruvided €or training and practicr 
They are inert and may be fired more than once. Several propellin 
charges and fins are supplied for each projectile. 

purposes. 

e. 

f. 

86 
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4 
- 

-OLIVE DRAB 
(MARKING IN YELLOW) 

HE SHELL, M49A2, W PD FUZE, M52 

DRAB (MARKING IN WHlrE) 

PRACTICE SHELL, MSOA2, W PD FUZE, M52 

WP SMOKE SHELL, M302, W. PO FUZE, M82 

' oC'VE~- GRAY (MARKING IN BLACK) ORA8 
I 14.28 MAX. 

ILLUMINATING SHELL, M83A1, W TIME FUZE, M6S 

k- BLACK (MARKING IN WHITE) 

TRAINING SHELL, M69 

RA 
Figure 50 - 60-mm Mortar Arnmunhion 
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Classes of Ammunition 

TRA!NINC SHELL. M68 

HE SH€LL, M43A1, W 'PD FUZE. M52 

HE SHELL, M56, W PD FUZE. M53A1 

-I 1-OLIVE DRAB (MARKING IN rmow] 

HE SHELL. MS6. W TSQ FUZE. M77 

-GRAY (MARKING IN r€lLOW) .-I 

WP f.HOKE SHELL. MS7. W,PD FUZE. M52 

RA ?D 64449, 

Figure S? - 81-rnm Mortar Ammunition 
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BORE-RIDING PIN OF FUZE 

30RE-RIDING PIN SPRING 

;AS-CHECK BANDS 

'ROPELLMT GASES 

FIRING PIN OF MORTAR 

EA PO 65179A 

Mortar 

89 

Shell Being Fired 
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Pats. 94-96 TM 9.1% 

Classes of Ammunition 

94. .l1EI'HOD OF PHOJECTION. The round is dropped into th_l 
mortar tube and upon reaching the bottom of the mortar, the roundgl 
primer impinges upon the firing pin of the  mortar. This impact set! 
off the ignition cartridge and propelling charge, and the gas producec 
forces the  round from the mortar (fig. 52) .  The bourrelet, or gal. 
check band, prevents practically all the gas from escaping past the 
shell, and provides a bearing surface for the  round in its travel 
through the bore. A bore-riding pin in the fuze of the shell preventi 
the fuze from becoming armed until after it leaves the bore of the 
weapon. 

YS. PRECA1'TIONS 13 II.ANDLI5C. 

dled with care a t  all times. 
are particularly sensitive to shock and high temperature. 

a. Complete rounds, particularly rounds with fuzes, will be han. 
Explosive elements in fuzes and primers 

b. D o  not break the moisture-resistant seal on the fiber container 

T h e  safety wire will be withdrawn from the fuze only just 
Be certain the bore-riding pin is 

until ammunition is to be used, 

before firing and a t  no other time. 
in place in the fuze at the time the shell is dropped in the mortar. 

c. 

d .  When loading muzzle-fed mortars, the round is inserted into 
the mortar, cartridge end first. When the shell is released to slide 
down the  barrel. the hands should be promptly removed from the 
muzzle. 

e. Duds should not be handled or moved. Because their fuzes 
are armed, they should be destroyed in place as described in 
chapter 4 of this manual. 

96. Y.ACIilSC~ AXL) U:iKKlSC. 
a. Parking. Except training ammunition, which may be requisi- 

tioned by components, mortar ammunition in the smaller calibers is 
packed as assembled complete rounds. Each round is packed in an 
individual fiber container, and then in suitabIe outer packing. Xn the 
case of 60-mm and 8 I-rnm mortar ammunition, clover-leaf bundles, 
wooden box, or metal containers have been in use. The metal con- 
tainer (figs. 53 and 54) is now the standard packing for this ammuni- 
tion, but is reserved for shipment to certain theaters. 

b. Marking. In  addition to the painting which identifies the 
ammunition as to t y p e ,  the following information is stenciled on the 
projectiles: 

Caliber and type of mortar 

Kind of filler 
Model of sheil 
Ammunition lot number 

in which Kred 



S 

TM 9-1 904 

SECTION V. 

ARMS AND TRENCH WARFARE 

Chaphr 1 

Small-arms Ammunition 

GENERAL. 
Small arms refers to those weapons normally accompanying foot 

troops (infantry). They include rifles, automatic rifles, pistols, and 
machine guns up to cal. .60 (0.60 inches diameter of bore) and also 
shotguns. Small-arms ammunition is defined as "amunition fired in 
weapons whose bore is 0.60 inches or less in diameter." In ordnance, 
small-arms ammunition is restricted to mean ammunition for those 
small arms used in military service. These are: 

1. Cal. .SO machine guns. 
2. Cal. 30 carbines, rifles, semiautomatic rifles, automatic rifles, 

3. Cal. 2 2  pistols, rifles, and machine guns (for gallery practice). 
4 Shotguns of 12-gage. 
5. Cal. ,45 automatic pistols, revolvers, and submachine guns. 
6. Subcaliber tubes and adapters for artillery weapons which use 

ammunition of similar size and type. 

Caliber and Gage. The caliber of a weapon is the diameter of 
the bore of the weapon between opposite lands, and in the instance 
of small arms, is expressed in inches unless millimeters are specifically 
mentioned. For example, cal. 30,  means that the diameter of the 
bore of the weapon is 0.30 inches 

The gage of a shotgun refers to the number of lead balls of the 
diameter of the bore required to weigh 1 pound. For example, the 
diameter of the bore of a f l -gage shotgun is 0,785 inches, and it 
takes 12 l&d balls of this diameter to weigh 1 pound. 

Classification. Dependent on its purpose, smaI1-arms ammunition 
is classified as follows: 

BelL This type is effective against personnel or light materiel 
targets. 

Annor-piercing. This type has a bullet containing a hardened steel 
core. It is intended for use against armored aircraft and vehicles, con- 
crete shelterq and other bullet resisting targets. 

Tracer. This type has a buIlet containing a chemical composition 
which burns in flight. It is used for observation of fire, for incendiary 
purposes, and - for signaling. 

Incendiary. This type has a bullet containing a chemical composi- 
tion. It is used to start fires. 

Blank. This type contains no bullet. It is used for simulated fire, 
for signaling, and for salutes 

end machine guns. 
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A 

E 

C 
I 

F 

A - C A R T R I D G E .  CARBINE. CAL..30. MI  
B-GARTRIDGE;  BALL, cA~..45, M I ~ L  
C - C A R T R l D G  E ,  BALL, GAL. .22, LONG 
0 -  SHELL,SHOTGUN, 1 2 t G A G L  
E - C A R T R I D G E ,  BALL', CAL..30, M 2  
F - CARTRIDGE,  BALL, CAL..SO, M 2  

R I f  LE 

RA PD 4507 

Figure 68 - Types of Small-urms Ammunf+ion 
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SMALt ARMS AND TRENCH WARFARE 

Dummy. This type has no propelling charge or primer. It is used 
for training. 

GaZfery practice. This type has a reduced charge. It was formerly 
used for gallery practice, but is now standard for guard ammunition. 

Gdard. This type has a reduced propelling charge. It is used for 
guard purposes. 

High-pressure test. This type has an augmented propelIing charge. 
It is used only in proof-firing. 

Rifle grenade. This type has no bullet. It is used with the rifle 
grenade. 

Subcaliber. This type has a rimmed cartridge case. It is used in 
subcaliber tubes and mounts of cannon. 

Shotgun shells. These are used for guard purposes target practice, 
and hunting. 

Complete Round. A complete round of smalI-arms ammunition 
is known as a cartridge, and is made up of the following components: 

1, Cartridge case. 

2. Primer. 
3. Propelling charge. 
4. Bullet. 

Cartridge Case. The cartridge case is the means whereby the 
other components are assembled into a unit. It also provides a water- 
proof container for the propelling charge. When the cartridge is fired, 
the thin brass is forced against the walls of the chamber by the pres- 
sure, thus preventing the escape of gases to the rear. This sealing 
process is known as obturation The extraction groove on the case 
provides a means for extracting the fired cartridge case from the 
weapon. 

Manufacture. The cartridge case is made from a circular disc of 
cartridge brass which is punched into the form of a cup and drawn 
through successive dies into shape. The closed end is pressed into 
shape to form the head which contains the primer pocket and vent. 
An extractor groove is machined in the side of the head to provide a 
grip for the mechanical extractor of the weapon The case for pistol 
ammunition is cylindrical; that for carbine ammunition tapers 
slightly; that for rifle and machine gun ammunition tapers slightly 
from the head to the shoulder (approx. threequarters of its length), 
then sharply at the shoulder to the cylindrical neck. After each 
punching or drawing operation, the case is annealed to remove strains. 

Primer. The primer which is crimped into the primer pocket in 
the head of the cartridge case, consists of a soft metal cup, a priming 
or percussion composition, a disc of shellacked manila paper, and an 
anvil. A blow from the firing pin on the primer cup compresses the 

1 a i  
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4 
B 
C 
0 
E 
F 

B 

c 

E f 

CARTRIDGE, C A R B I N E ,  GAL, . 30 ,  MI. 
CARTR1DGEI BALL, C A L .  , 4 5 ,  M1911. 
C A R T R I O G f .  BALL, CAL.  .22 ,  LONG RIFLE 
SHELL, S H ~ T G U N , - I ~  G A G E .  . 
CARfRtOGE, BALL, GAL.  .30,  M e  
C A R T R I D G E ,  B A L L ,  C A L .  . 5 0 ,  M2 

AA PO 4508 

Figure 69 - Curfridges in  Stefion 
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A- CANNELURE 

e- EXTRACTING GROOVE 

C- HEAD 

0- MOUfH' 

€-NECK - 
F - PRIMER POCKET 

G - SHOULDER 

H-VENT 

e\ 

F' 

H' 

GAL. .4  5 

0 c  

E- 1 D- 

-.473 ' 

P 
m 
T 

i 
CAL..30 

a 

B\ 

H / 

f' 

E- 

D- 

i- 

CAL. S O  

RA PD 45w 

.Figure 70 - Curfridge Cases in Section 
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AMMUNITION INSPECfiON GUIDE 

I-BRASS ANVIL 
2-8RASS CUP 
3-GILDING METAL CUP 
4-PAPER DISK 
5- PELLET 5 ? 

5 3  

CAL .45 - 

tn r 
i 

CAL.SO - 
, R.4 PD 4570 

Figure 71 - Primers l n  Section 

priming composition between the cup and the anvil, thereby produc- 
ing a flame which passes through the vents in the anvil and cartridge 
case,’and ignites the propelling charge of smokeless powder. The 
cup of the cal. 3 0  or eaf. 5 0  primer is made of brass, whereas the 
cup of the cal. .45 is made of gilding metal because the lighter bIow 
of the firing pins of pistors and revolvers necessitates a softer mate- 
rial. The priming composition is inserted into the cup and is heId in 
place and protected from moisture and electroIytic action by the 
paper disc. The brass anvil is inserted last. 
- 
Recent primers of the noncorrosive, nonmercuric type are used in 

some caL .45 cartridges and in the caL 30 carbine cartridge. To func- 
tion properly, primers must be free from such surface defects as foIds, 
wrinkIes, scratches, scaleq or dents. Other primer defects are cocked, 
broken, or inverted anvils; scratched, torn, or dirty cups; and miss- 
ing anvils, discs, or pellets. 

Propelling Charge. The propelIing charge consists of a quantity 
of smokeless powder. The weight of the charge is not a constant. It 
is adjusted for each powder lot to give the required velocity with 
pressure within the limits prescribed for the weapon in which it is 
fired. The powder charge is assembled loosely in the cartridge case. 

Smokeless powder for small-arms ammunition is usually glazed 
with graphite to facilitate machine loading, end thus presents a black 

* 
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polished appearance. Single perforated grains are usually used as 
small-arms propellants. Since the powder grains are small, they 
ignite more rapidly and burn more quickly than cannon powder. 
When abnormal temperatures pcevai1, small-arms powders are sub- 
ject to rapid deterioration. Smokeless powder is not as sensitive to 
friction as black powder, but all precautions used in handling bIack 
powder should be observed for small-arms powders. 

In general, there are two types of small-arms propellants; the 
single base nitrocellulose type and the double base type. The double 
base type is a mixture of nitrocellulose and nitroglycerine which 
burns more rapidly than the single base type. 

Bulet. The bullet consists, in general, of a core covered by a gild- 
ing metal jacket. A cannehre is cut or rolled in the jacket to provide 
a recess into which the mouth of the case may be crimped at 
assembly. 

The body of the bullet is cylindrical. The nose may be round, as 
in the cal. .45 bullet, or ogival (curved taper) as in all service rifle 
and machine gun bullets. The base may be "square" that is cylin- 
drical, or "boat-tailed"; that is, having a conical taper. 

Armor-piercing bullets contain a core of hardened steel. There 
may be point or base fillers of lead or aluminum filling the spaces be- 
tween the steel core and jacket. 

Bullets of ball cartridges usually contain a slug of antimony hard- 
ened lead except in the case of cal. S O ,  wherein the core is of soft 
steel in order to insure similar ballistic properties for ball and armor- 
piercing cartridges. 

Tracer bullets contain a lead slug in the forward position, and a 
chemical composition in the rear. 

Incendiary bullets contain an incendiary composition. ' 

Special purpose bullets may vary in shape or composition. These 
will be described in the section on the particular cartridge. '. 

Acceeaories. 
Clips. Cal. .30 cartridges for use in the M1903 and M1917 Service 

Rifles, or for both rifle and machine gun use, are assembled in 5-round 
clips; those for the M I  Rifle are assembled in 8-round clips. In time 
of peace, the 8-round clips are nonexpendable items. 

The h o u n d  clip consists of a body and spring, both of brass. Stop 
lugs on the exterior side of the body sea€ the clip in its slots in the 
receiver of the rifle. The top edges of the sides are folded inward, 
forming flanges which fit into the grooves in the cartridge case heads, 
holding the cartridge in place. The spring is provided with narrow 
tongues which, when the clip is filled, are pressed into the grooves 
of the outside cartridges, holding them securely in the clip. 
The 8-round clip consists only of a case made of steel. It is in- 

dented near the base along the sides to form an inner rib which 
185 
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Figure 72 - S-round Clip for CUI. .30 Cartridges 

Figure 73 - 8-round Clip fer Crrl. ,30 Cartridges 

engages the extractor groove in the cartridges. The sides are inclined 
sufficiently to clamp the cartridges firmly in place. The  cartridg- 

6-6a 
are held firmly in two staggered -rows. It is immaterial whether 
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Figure 74 - Carfridge Clip for Cal, .45 Revolvers 

uppermost cartridge of the loaded clip is on the left or right side 
of the clip as the follower slide of the gun adjusts itself for either 
loading. Experience in the field shows, however, that it is preferable 
to have the uppermost cartridge in the right side of the clip. The 
sides are curved at the ends to hold the cartridges securely in' the 
clip. 

CaL 30 dummy cartridges were formerly assembled in a special 
clip. The present practice is to use the standard 5-round clip without 
tongues, marked for use with dummy cartridges, The Corrugated 
Dummy Cartridge, ca!. -30, M1906 may be used for instruction in 
functioning when loaded into 8-round clips. 

When used in the revolver, it is necessary to  assemble the CART- 
RIDGE, ball, cal. .45, MX9 11, into clips. These clips are packed sep- 
arately for assembly in the field Each consists of s semicircular piece 
of steel with slots to hold the cartridge. Each clip holds three rounds. 

Metallic belt links. For w e  in automatic weapons, CaI. .30 and cal. 
.50 ammunition is issued in metallic link belts. These belts are as- 
sembUes of unit linkq one for each cartridge. Each link has two $oops 
fitting about one cartridge and a third loop fitting about one adjacent 
ca*dge. Thus, each cartridge in a metallic iink belt, except the 
cartridges on the ends, has two links attached to it. Each link is made 
frvm strip steel A blank form is stamped from the strip and the 
bfank is bent to form the circular loops. It is then heat-treated and 
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frgure tS-LINK, Me+altie Bel), Figure 76--LINK, Mefulllc Mi,  
Gal. -30, M I  Col. so, M2 

processed to prevent rusting. The links are manufactured to meet 
specified extraction tests from prescribed steel plugs made in the 
shape of cartridges. LINK, metallic belt, cal. .30, MI, must with- 
stand an extraction pull of 5 to 10 pounds and LINK, metarlic belt, 
cal. S O ,  MI, or M2, must withstand an extrakion pull of 10 to 25 
pounds. 

GRADES OF SMALLARMS AMMUNITlON, 
Ammunition is manufactured to rigorow specifications and is in= 

spected and tested thoroughly before acceptance. Since the various 
types of weapons; rifles, ground machine guns, aircraft machine guns, 
etc., have dzerent requirements, production orders and specifications 
ca11 for the classification of lots for use in specific weapons. Varia- 
tions in manufacture may occur because of problems of mass pro- 
duction of ammunition. Considering variations from lot to lot and 
the different requirements for each type of weapon, grades are as- 
signed to each lot of ammunition, in accordance with acceptance 
tests, to designate their use in the different types of weapons. 

Current grades of el1 existing lots of small-arms ammunition are 
established by the Chief of Ordnance as a result of inspection and 
are published in OFSB 3-5. Grades are not marked on packing boxes 
or on slips inside the box. No lot other than that of grade appropriate 
for the weapon, as specified in the current publication of OFSB 3-5, 
will be fired 

The following grades have been established for cal. 30 and .SO 
ammunition as most appropriate for use in a specific type of weapon: 
Aircraft machine gun ................................... .AC 
Aircraft machine gun or rifle..  ....................... .AC or R 
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Figure 77 - Secflon of Cal. ,30 Link Bel+ 

Rifle .................................................. R 
Ground machine gun .............................. ......MG 
Unserviceable (not to be issued or used) ..................... .3 

Priority and Substitution. The following grades of cal, .30 and .SO 
ammunition may be used in the weapons specified below. They are 
listed in the order of priority of issue and use. Indicated substitutions 
may be made either by Field Service depots or in the field. No other 
substitutibns should be allowed. 
For cal, 30: 
Grade AC; AC or R .  ................. .For aircraft machine guns 

Grade R; AC or R ........ .For rifles, semiautomatic and automatic 
Grade AC; AC or R; MG; R .  ....... .For antiaircraft machine guns 

Grade MG; R; AC or R; AC. .......... ,For ground machine guns 
Grade 3 .  ............................ .Not to be issued or used 

EXCEPTION: CARTRIDGE, tracer, cal, .30, M2, is for use in 
aircraft machine guns only, 
For cal. S O :  
Grade AC., ........................ .For aircraft machine guns 
Grade AC; MG ................... ,For antiaircraft machine'guns 
Grade MG; AC.. .For ground'machine guns 
Grade 3 . .  ........................... ,Not to be issued or used 

0 
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EXCEPTION: CARTRIDGE, tracer, cal. S O ,  M2, is for use in 

The foIlowing grades have been established for cal. .45 ammuni- 

Grade 1. For cal. .45 revolvers, pistols, and submachine guns. 
Grade 2. For cal. .45 pistols and submachine guns only. When 

available, this grade should be issued for these weapons in prefer- 
ence to grade 1. 

aircraft machine guns only. 

tion: 

Grade 3. Not to be issued or used 
For other calibers, the ammunition is considered serviceable unless 

specifically designated grade 3 (not to be issued or used). 

Linked, Clipped, and Belted Ammunition. The grades of indi- 
vidual repacked Iots of linked, belted, or clipped ammunition, cal. .30 
and cal. S O ,  will not be listed in OFSB 3-5. 

For the purpose of issuing and reporting repacked lots, their grades 
will be considered as follows: 

All cal. .30 ammunition in 5- or 8-round clips will be grade R. 
All cal. .30 ammunition in web belts will be grade MG. 
All cal. 30  ammunition in linked belts will be grade AC. 
All car. S O  ammunition in linked belts will be grade AC, 
All cal. S O  ammunition in linked belts with marking “Ground Ma- 

All cal. .SO ammunition in linked belts in box, ammunition, cal. .50, 

AI1 cal. S O  ammunition in web belts will be grade MG. 

Examples of Grading Considerations. 
Grade 3. When ammunition becomes unserviceable due to some 

defects such as season crack, corrosion, or other defects, it is desig- 
nated as grade 3, 

Ammunition which has lost its identity is also considered as grade 
3. However, unidentified ammunition will not be classified as unserv- 
iceable for this reason, until every effort has been made to establish 
its iden ti ty. 

Grade 3 ammunition ordinarily will not be issued or used except 
in the instance of ammunition which is grade 3 because of 10s of 
identity only. This ammunition may be issued for practice purposes 
in the ground machine gun only. 

It should be kept in mind that in order to positively identify 
smal1-arms ammunition, the type, caliber, manufacturer, and lot 
number must always be known, and that every precaution should be 
made to maintain this information with a lot of ammunition in any 
and all operations where the ammunition may become separated 
from its original packing. 

chine Guns” on bbx will be grade MG. 

M2 (steeI) will be grade MG. 

190 
D-6a ’ I 



SMALL ARMS AND TRENCH WARFAR€ 

TM 9-1904 

Some of the considerations taken in grading of ammunition are 
illustrated by the following examples: 

Ammunitio’n to be used in the bolt-action rifle requires that the 
average net extraction effort shall not exceed 15 pounds. This is 
essential for uniform and reliable action in a manually-operated 
weapon but is of lesser importance in automatic and semiautomatic 
weapons. 

Ammunition for use in synchronized and remote controlled air- 
craft machine guns must be of selected uniformity and have a mini- 
mum variation in rate of ignition. These requirements are essential 
to insure continuous feeding during combat use of aircraft guns, 
where malfunctioning might result in destruction of propellers or 
might create other hazards. 

Due to -the rugged construction of the ground type of machine 
guns, the continuous control exercised by the operator, and the lower 
rate of fire, less stringent test limits are required. Ammunition that 
meets the general specifications for accuracy, pressure, dimensions, 
etc., is satisfactory. 

Ammunition in storage is periodically retested to in- 
sure that its characteristics have not changed. If changes have oc- 
curred, as shown by surveillance tests, the ammunition is regraded 
and the new grades published in OFSB 3-5. 

Priority of Issue, Use and Sale. In order to  provide a sequence 
for the issuance of smatl-arms ammunition, the following priorities 
of issue have been established: 

Regrading. 

1. Those lots marked with an asterisk in OFSB 3-5. 
2. Lots containing less than 20,000 rounds. 
3. h t s  marked “Repacked-Liners Not Sealed.” 
4. Lowest or oldest numbered lots. 
Following this rule, ammunition which has had the longest or least 

favorable storage will be issued first whenever practicable. 

AMMUNITION, C A L  30. 
General. The ammunition described is designed for use in all 

standard rifles and machine guns of cal. .30. It includes cartridges 
of the following types : armor-piercing, ball, tracer, incendiary, blank, 
dummy, guard, rifle grenade, and high-pressure test. 

Cartridges which differ in the type of cartridge case, such as sub- 
caliber, cat. -30, and carbine, cal. -30, will be described separately. 

CARTRIDGE, Ball, Car. ,30, M1906. 
General. While the cal. .30, M1, and cal. 30, M2, Ball Ammunition 

have superseded the M1906 as standard items, the description of the 
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latter is of value, in view of the stock of MI906 Ammunition that 
remains on hand. 

VisuaI identification. This cartridge may be distinguished from the 
M1 and M2 Ball Rounds by the color of the jacket of the bullet, 
which is cupronickel and has a silvery appearance. Also? the numerals 
on the head of the cartridge case run from “2 I” downward. 

Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. The complete assembly weighs approxi- 
mately 395 grains. 

The bullet is pointed, having a square or cylindrical base, and 
- the length of the bullet is approximately 1.085 inches. It has a jacket 
of cupronickel with a lead core hardened with antimony (97Y2 
percent lead and 2 %  percent antimony). The bullet is secured in the 
neck of the cartridge case by crimping the mouth into B cannelure 
on the bullet. The puli requited to extract the bullet from the case 
is 75 pounds (minimum bullet pull). 
External ballistics, maximum range (approx.) . . . . . . . . . . .  -3,450 yd 
Average maximum pressure.. .............. -52,000 lb per sq in, 
Velocity : 

At 78 f t . .  ................................ .2,640 ft per sec 
At 53 f t .  ................................. .2,660 ft per sec 
At muzzle ................................ .2,700 ft per sec 

Muzzle energy. .................................. .2,429 ft-lb 

CARTRIDGE, Ball, CaI. .30, M1. 
General. This cartridge is a limited standard item of issue and is 

used in the same weapons and for the same purposes as the CAR- 
TRIDGE, ball, cal. .30, M2. 

Visual identification. This cartridge cannot be readily distinguished 
from the M2 Ball Cartridge of late manufacture except by weight 
and date. 

Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. The complete assembly weighs approxi- 
mately 420 grains. 

The bullet consists of two parts, a lead alloy core, composed of 90 
percent lead and 10 percent antimony, and a gilding metal jacket. 
An alternative bullet having a gilding metal jacket and a core com- 
posed of 97% percent lead and 2Yz percent antimony may also be 
used. The base of either bullet has a 9-degree taper, called a boat- 
tail. The over-all length of the MI Bullet is 132 inches, and that of 
the MI Alternative Bullet, 1.265 inches. The mouth of the cartridge 
case is crimped into the knurled cannelure at assembly and a mini- 
mum pull of 45 pounds is required to remove the bullet from the 
case. 
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ExtetnaI ballistics, maximum range (approx) ........... .5,500 yd 
Average maximum pressure. ................ .48,000 Ib per sq in. 

At 78 f t . ,  ................................ .2,600 ft per sec 
At 53 i t . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2,620 ft per- 
A? muzzle ................................ .2,647 ft per sec 

Muzzle energy.. ................................. .2,67S it-lb 

I 

Velocity : 

Accuracy, Average of mean radii of all targets at 500 yards, not 
greater than 4.5 inches; at 600 yards, 5.5 inches, when fired from a 
Mann accuracy weapon. Dispersions obtained from firings under 
service conditions at all ranges are published in firing tables for the 
weapons in which this ammunition is used. 

I 
+ CARTRIDGE, BalI, CaL .30, M2. 

General. This cartridge is a current standard item of issue and is 
used in machine guns and rifles against personnel and light materiel 
targets. 

Visual identification. Cartridges of recent manufacture cannot be 
readily distinguished from the M 1 Cartridges by visual inspection, 
although this can be done by weight and date. Cartridges manufac- 
tured prior to September 20, 1940, could be readily distinguished 
from the M1 Cartridges by their tin-coated, gilding metal bullet 
jackets. 

Compmnts. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. The complete assembly weighs approxi- 
mately 396 grains, 

The'bullet consists of two parts, a lead alloy core, composed of 
90 percent lead and 10 percent antimony, and a gilding metal jacket. 
An alternative bullet having a gilding metal jacket, and a core com- 
posed of 97% percent lead and 2 %  percent antimony may also be 
used The base of the bullet retains its cylindrical shape to the base 
h e .  The over-all 1ength.of the M2 Bullet is 1.125 inches, and that 
of the M2 Alternative Bullet is 1.103 inches. A minimum pull of 45 
pounds is'required to remove the bullet from the case. 
External ballistics, maximum range (approx.) ............ .3,500 yd 
Average maximum pressure. ................. 50,000 Ib per sq in. 
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CARTRIDGE, A rmur-piercing, Cal. .30, bl2* 
General. This cartridge is a current standard item of issue and is 

fired from machine guns and rifles. It is designed for use against 
armored aircraft, armored vehicles, concrete shelters, and similar 
bullet-resisting targets. 

Visual idenfification. This cartridge may be identified by the addi- 
tional canneIure and the blackened tip of the bullet. 

Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bulIet. The complete assembly weighs approxi- 
mately 414 grains. 

The bullet consists of four parts: a gilding metal jacket, a tungsten 
chrome steel core, a lead “T”-shot point filler, and a gilding metal 
base filler. The over-all length of this bullet is 1.370 inches and its 
point is blackened for a distance of approximately ?$,, inch. The 
base of the bullet is cylindrical down to the base line where it has 
a slightIy beveled edge. The mouth of the case is crimped into the 
cut canndure at  assembly, and a minimum puIl of 45 pounds is re- 
quired to remove the bullet from the case. 
External ballistics, maximum range (approx.) . . . . . . . . . . .  .3,500 yd 
Average maximum pressure. ................ .50,000 lb per sq in. 
Velocity: 

At 78 f t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2,715 ftpersec 
At 53 ft.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -2,730 ft per sec 
At muzzle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2,775 ft per see 

Accuracy. Average of mean radii of all targets at 500 yards, not 
greater than 9.0 inches; at 600 yards not greater than 10.0 inches, 

CARTRIDGE, Tracer, Cal. 30, M1. 
General. This cartridge is a4standard item of issue and is used in 

both machine guns and rifles. It is intended for use with either type 
of ammunition to show the gunner, by its trace, the  path of t he  bul- 
k s .  While tracer cartridges were primarily intended for machine gun 
use, there are cases wherein they can be advantageously used in 
rifles; for example, for signal and incendiary purposes, target designa- 
tion, and range estimation. 

Visual identification. The cartridge is readily identified by its char- 
acteristic red bulIet point, red indicating the color of the trace. 

Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. The complete assembly weighs ap- 
proximately 396 grains. 

The bulfet  cansists of four parts: a gilding metal jacket, a lead 
alloy slug, a tracer composition, and an igniter composition. The 
over-all length of this bullet is 1.45 inches and the point is painted 
red for a distance of approximately :jlfi inch. It has a square base 
which contains the igniter composition which is ignited by the  propel- 
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BULLET, BALL, CAL. .30, M2 

BULLET, ARMOR-PI ERCl NC, CAL. -30, M2 

BULLET, TRACER, CAL. .30, MI 
RA PD 4511 

Figure 78u - Bullets, CUI. .30 

ling charge when the cartridge is fired. The tracer composition burns 
with a bright red flame which enables the course df the bullet to be 
followed by the gunner. The mouth of the cartridge case i s  crimped 
into the knurled cannehre at assembly, and a minimum pull of 45 
pounds is required to remove the bullet from the case. 

Exterior ballistics, maximum range (approx.) ........... .3,450 yd 
Range of trace. . . . . . .  .trace begins at a distance not greater than 

125 yd from the weapon, and bullets con- 
tinue tracing to 750 yd from the weapon 

Average maximum pressure. . . . . . . . . . . . . . . . .  .50,000 lb per sq in. 
Velocity: 

At 78 ft. . . . . . . . . . . .  : .  . . . . . . . . . . . . . . . . . . . .  -2,650 ft per sec 

At  muzzle . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . .  .2,715 ft per sec 

Accuracy. Average of mean radii of all targets at 600 yards less 
than 15 inches. 

Trajectory. This ammunition is designed so that the bullet's trajec- 
tory will cross the trajectory of Ball M2, and AP, M2 Ammunition of 
the same caliber at approximately 600 yards. 

CARTRIDGE, Tiicerirliary, Cal. .30, M1.  
General. This cartridge is a standard item of issue for machine 

guns. 
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A-BASE f ILLER-GILDING METAL 
B-COMPOSITION, IGNITER , 

G-COMPOSITIGN, TRACER 
D- CORE-TUNGSTEN CHROME STEEL 
E - JACKET-GILDING METAL 
F - POINT FILLER-LEAD ‘‘T”SHOT 
G- SLUG-LEAD WITH ANTIMONY 

G E 

BULLET, B A L  GAL. -30. M2 

BL ACK-APPROX,~. 
A E 

D F 

BULLET. ARMOR-PIERCING. CAL..30. M2 

e 
E 
C G 

BULLET. TRACER, CAL .30, MI. RA p~ 4 5 1 1 ~  

Figure 78b - Bullets, Cal. -30 - Secfioned 

Visual identification. The cartridge resembles the CARTRIDGE, 
ball, cal. .30, M2, in outward appearance, but it may be identified by 
the light biue paint on the tip of the bullet. 

Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. 

The bullet consists“of four parts: a gilding metal jacket, a hollow 
steel cylindrical core, an incendiary composition, and a lead base 
filler. The mouth of the cartridge case is crimped into the knurIed 
cannelure at asFembly and a minimum pull of 45 pounds is required 
to remove the bullet from the case. 

CARTRIDGE, Rifle Grenade, Cal. .30, M3. 
General. This cartridge is used in cal. .30 Rifles, MI, M1903, 

M1903A1, and M1917, for discharging antita,nk rifle grensA-- - L f b  
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7 3.34 MAX. -1 

A-  CARTRIDGE, ARMOR-PIERCING, GAL. .30, M2 

B - CARTRIDGE, GALL, CAL..30, MZ 
C- GARTRIDGE,TRACER, CAL..30, MI 
0-CARTRIDGE, BALL,CAL..SO, MI 

E- CARTRIDGE, BALL, CAL..30, M2, NATIONAL MATCH 
RA PO 

Figure 799 - Carhidges, Cal. .30 
197 



I 

. . .  
TM 9-7904 

AMMUNITION INSPECTION GUIDE 

b--- 2.5 MAX.-+ 

TIN COATED-, 

TIN COATED-, 

LEAD ALLOY 

CUPRONICKEL JACKET 

TIN COATED -, 

A-CARTRIDGE, BLANK, CAL..30, MI909 
8 -  CARTRIDGE, DUMMY, CA1..30, M2 
C- CARTRIDGE, DUMMY, CAL.. 30, MI906 
0- CARTRIDGE, GUARD, CAL.30, MI 

E- CARTRIDGE, GUARD, CAL.30, MI906 
F- CARTRIDGE, HIGH P4ESSURE TEST, CAt . .30 ,  Mt 

RA Pn 4513 
Figure 79b - Coriridges, CaL .30 - Confinued 
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cartridge must not be used in lieu of the cal. .30, M1909 Blank Cart- 
ridge in automatic weapons, nor should it be fired in the direction of 
,personnel. 

Visuaf identification. This cartridge may be identified by the ab- 
sence of a bullet and by the 5-petal rose crimp in the mouth of the 
case. 

Components. The cartridge consists of a cartridge case, primer, and 
propelling charge, having no bullet. The complete assembly weighs 
approximately 246 grains. 

The case is the same as the standard cal. .30 case except for a 
cannelure located about $4 inch from the mouth. A wad is seated 
immediately above the cannelure after the propelling charge has 
been inserted. A drop of red lacquer is applied to the wad, and the 
rhouth of the case is closed by crimping in the shape of a 5-leaf 
rosette. The cartridge is first loaded with a charge of .5 grains of 
black rifle powder, then with a progressive-burning small-arms pow- 
der. 

Exterior ballistics. The cartridge, grenade, cal. -30, M3, is loaded 
to obtain a grenade velocity of 165 feet per second at 5.5 feet. 

CARTRIDGE, Blank, Car. .30, M 1909. 
General. This cartridge is a current standard item of issue and is 

used in the U: S. Rifles, MI903 and M1917, for simulated fire dur- . 
ing maneuvers, for signaling purposes, and for firing salutes. It is also 
used in the machine guns and automatic rifles equipped with blank 
firing attachments, in order to operate these weapons for instructional 
purposes. 

Visual identification. It is teadify identified since it has no bullet, 
and furthermore, a cannelure is present in the neck of the cartridge 
case. 

Components. The cart;idge consists o f  a cartridge case, primer, 
propelling charge, and a paper cup or wad of thin paper. Prior to 
January, 1925, a felt wad was used but was discontinued due t o  
accidents caused by the clogging of gas escape hales in the blank 
firing attachment of machine guns and automatic rifles. The complete 
assembly weighs approximately 207 grains. 

The cartridge case differs from the standard cal. 3 0  cartridge case 
described previously, only in that the neck has a canneIure and that 
the mouth is slightly rounded. Second class cartridge cases having 
small dents, scratches, or other minor defects may be used in the 
assembly of this ammunition. 

The propelling charge for this cartridge differs from the standard 
cal. .30 propelling charge in that E. C. Blank -Fire Powder is used in 
place of the standard smokeless powder. 
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-PAPER DISK 

- FELT WAD 

RA ?Q 4524 

Figure 80 - Slunk Cartrfdges - Necks in Seciion Showing Wads 

The paper wad or cup is inserted in the neck against the camelure 
and sealed in place with a few drops of shellac. The mouth of the 
case is rolI-crimped to keep the wad in place. 

CARTRIDGE, GaIIery Practice, Cal. .30, M19X9. 
General. This cartridge is now superseded by ths cal. ,22 ball 

cartridge long rifle for gallery practice. Stocks on hand, however, are 
retained for guard purpaseq for use when the supply of CAR- 
TRIDGE, guard, cal. .30, M1906, is exhausted. Cartridges of older 
manufacture are labeled cartridge, gallery practice, but new manufac- 
ture wilt be designated CARTRIDGE, guard, caI. .30, M1. This car- 
tridge is described under that heading. 

CARTRIDGE, Guard, Cal. .30, MI. 
General. This cartridge was formerly the CARTRIDGE, gallery 

practice, cal. .30, M1919. It is now standard for guard purposes, and 
is used only in the cal. .30 rifle. 

Visual identification. It is easily identified by its short, round nose, 
lead bullet. 

Components. The  cartridge consists of a cartridge case, primer, 
propelling charge and bullet. The complete assembly weighs ap- 
proximately 346 grains, 

The bullet is composed of a lead alloy and has a round nose and 
a cylindrical base. Its overall length is approximately 0.815 inch 
and it has two knurfed cannelures, A pull of not less than 45 pounds 

Exterior baIIisticq maximum range (approx.) . + . . . . . . . . . .2,500 yd 
Average maximum pressure. . . . . , . . . . . . . I . . . .f5,600 Ib per sq in. 

I 

3 
- is required to remove the bullet from the case. 

I 
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Velocity: 
At 53 i t . .  ................................ .1,100 ft per  sec 
At muzzle ................................. .1,200 ft per sec 

MuzzIe energy .................................... .376 ft-lb 

Accuracy. At 100 yards, the group diameter will be not greater 
than 6 inches 

CARTRIDGE, Guard, CaI. .30, M1906. 
General. This cartridge is a limited standard item of issue and is 

used in $he caf. .30 rifle for guard purposes. Second class bullets and 
cartridge cases may be used in the assembly of this cartridge. 

Visuaf idedificatim. This cartridge is readily identified by its six 
short corrugations, called flutes, just below the neck of the cartridge 
case. 

Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. The complete assembly weighs 355 
grains. 

The cartridge case is essentially the same as the cal. .30 case pre- 
viously described, except that it has six short flutes os corrugations 
just below the neck. 

The bullet consists of a cupronickel jacket encasing a lead alloy 
slug. It has a cylindrical base. 

Average maximum pressure. ................ .15,000 Ib per sq in. 

'_ 

Exterior ballistics, maximum range (approx.) ........... ,2,000 yd 

Muzzle velocity.. ........................... .1,200 f t  per sec 
Muzzle energy.. .................................. ,479 ft-fb 

CARTRIDGE, Dummy, 431. .30, M1906. 
General. This cartridge is a current standard item of issue and is 

used for training,personnel in the operation of loading and unloading 
rifles, and simulating rifle fire. Prior to January 15, 1340, this car- 
'tridge was assembled only with the MI906 Bullet. Since then, how- 
ever, it has been permissible to also use either the M2 or Ml Ball 
Bullet 

Visual identificafion. There are six longitudinal corrugations on 
the tinned cartridge case. Before January 15, 1940, the cartridge 
case contained an inert primer and three holes, 0.125 inch in diam- 
eter, drilled through the case in alternate corrugations. Since that 
date, the cartridge has been assembled without a primer and the 
holes are omitted. 

Components. The cartridge consists of a cartridge case and a bullet. 
The complete assembly weighs 339 grains when assembled with 
either the M2 or M1906 Bullet, and 363 grains when assernbled with 
the MI Ball Bullet. Second class components are used in the car- 
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B U L L E T  

I I 
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Gilding M c t a l - F l  Antimony , 

Gilding Metal 
Antimony 

Gilding Metal Lead I Tracer 
Antimony Mixture 
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REMARKS 

Cartridge case bas numerals 
“25” and above on bead 

Cartridge case has numerals 
“38” and above on head (38- 
40 jacket tinned, 40-up not 
tinncd) 

Tip of bullet paint4 red 

Tip of bullet painted bhck 

Tip of bullet painted blue 

Mouth rose crimped - 
Mouth roll crimped 

-- 
May use M1906. M1. or 
M2 Bullets 

- 
Range dummy 

I 

Used in insption of weapons 

Used to test for breech prewure 

Not issud to t r m s  

Not imud to tKKIps 
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tridge assembly. The cartridge case is essentially the cal. .30 case de- 
scribed previously, but is corrugated and tinned for identification 
purposes. 

CARTRIDGE, Dummy, Car. .30, MI. 
General. This cartridge is a standard item of issue for use when 

assembled in clips with live ammunition on the range for detecting 
and correcting flinching and faulty trigger squeeze. The use of these 
cartridges in rifle practice requires that they be mixed with service 
cartridges without visual detection by personnel. They must there- 
fore closely resemble the service cartridges with which they are 
mixed. The primers are inert and the cartridge cases do not contain 
a powder charge. 

Visual identification. These cartridges are identified by a longitudi- 
nal slot, 0.06 inch wide, cut in the body of the case beginning at 
the extractor groove and continuing to a point approximately 0.687 
inch from the head. The depth of this slot tapers from 0.03 inch 
at the extractor groove to 0.0 inch at the end farthest from the head of 
the case. When this ammunition is assembled in clips with service 
ammunition, the slot is hidden from view by turning it toward the 
adjoining cartridge. 

Components. The cartridge consists of B cartridge case, inert 
primer, and bullet. The bullet may be either the MZ or MI Ball 
Bullet depending on the type which is t o  be simulated. When using 
the M2 Ball Bullet, the complete assembly weighs approximately 340 
grains. When using the M1 Ball Bullet, the complete assembly weighs 
approximately 364 grains. Second class components are generally used 
in the assembly of these cartridges. 

CARTRIDGE, Dummy, Cal. .30, R12. 
General. This cartridge is used onIy in the inspection of weapons 

and will not be issued to the service. 

Visual identification. This cartridge is easily identified by its tinned 
brass cartridge case and the absence of a primer. It differs from the 
Dummy M1906 in not having corrugations in the case. 

Components. The cartridge consists of a cartridge case, and bullet. 
Second class components may be used in the assembly of this car- 
tridge. The complete assembly weighs approximateIy 34 1 grains. 

The cartridge case is the same as the standard cal. .30 case except 
that it is tinned for identification purposes. 

The bullet consists of a gilding metal jacket encasing a lead alloy 
core. It is a ball M2 Bullet, and prior to September 20, 1940, was 
tin-coated for fur ther  identification. 
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CARTRIDGE, High-preseure, Test, Cal. 30, M1. This cartridge 
is used for proof-firing rifles, automatic rifles, and machine guns It 
is loaded with a powder charge sufficient to give a breech pressure 
of approximately 68,000 pounds per square inch Due to this a c e s  
she  pressure, and the consequent danger involved in firing, the guns 
under test are fired from a fixed rest under e hood by means of a 
mechanical firing device. This cartridge may be k e d  only by au- 
thorized personnel. 

Visual idenfificafion. This cartridge is identified by its tinned car- 
tridge case, Some models have the word Ted' stamped on the head. 

Components The cartridge consists of a cartridge case, primer, 
propeHing charge, and bullet, The complete assembly weighs approxi- 
mately 433 grains. 

The cartridge c a d  is the same as those used in the seMce car- 
tridges and is further identified by being tinned. 

The bullet consists-of 'a gilding metal jacket encasing a hardened 
lead core, and has a cylindrical base. Its over-all length is 1.235 
inches. The mouth of the case is crimped into the knurled cannelure 
at assembly and a pull of not Iess than 40 pounds is required to re- 
move the bullet from the case. 

AMMUNITION, CAL .45. 
General. The ammunition described in this discussion is designed 

for use in all standard revolvers, pistols, and submachine guns of 
cal. .45. It includes cartridges of the following types:  ball, tracer, 
blank, dummy, and high-pressure test. 

CARTRIDGE, Ball, CaL .45, M191l. 
General. This cartridge is a current stindard item of issue and is 

used in the Automatic Pistol M1911 and Ml91lA1, the Colt Revol- 
ver M1917, the Smith and Wesson Revolver M1917, and the Thomp 
son Submachine Gun M1928 and M1928A1 against personnel, TO 
adapt it for use in the revolvers, it must be assembled in clips designed 
for this purpose. 

Components. The cartridge consists of the cartridge case, primer, 
propelling charge, and the bullet. The complete assembly weighs 
approximately 32 7 grains. 

The bullet has a round nose and a fiat base. It consists of two 
parts, a gilding metal jacket and a slug of lead hardened with anti- 
mony. In early designs, bullet jackets were made of cupronickel and 
these have a silvery appearance. This was later changed to gilding 
metal which was given a thin tin wash which has a close resembiance 
to the cupronickel jacket. The practice of tinning the jackets has 
since been discontinued and the bullets of current design have the 
natural copper color of gilding metal. The over-all length rof the 
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used for signaling purposes, firing salutes, training cavalry horses, and 
in maneuvers where simulated fire is desired. It is fired from the 
revolver withovt the use of clips, as the cartridge case has a rim for 
extracting purposes. 

Visual identification. This cartridge is identified by the absence of 
a bullet. 

Components. The cartridge consists of the cartridge case, primer 
propelling charge, and a paper wad The complete assembly weighs 
approximately 123 grains. 

.The cartridge case differs from the standard cal. .45 cartridge case 
in that it is heavier and has a rim for extracting purposes. 

The paper wad, inserted over the powder charge, is sealed in with 
a coat of varnish, and the  mouth of the case is roll crimped to a 
diameter of inch, 

CARTRIDGE, Dummy, Cal . .45, RI 192 1. 
General. This cartridge is a current standard item of issue and is 

used for training personnel in the operation of loading and unloading 
revolvers and to simulate firing. It is also used as a range dummy 
cartridge in the automatic pistol. In this latter case, it is mixed with 
live ammunition in pistol magazines, the purpose being to  detect 
and correct flinching and faulty trigger squeeze. 

Visuaf idenfificafion. This cartridge is identified by its tinned case 
which either has no primer or has holes drilled in the side of the case. 

Components. The cartridge consists of a cartr-idge case, and a 

bullet. The complete assembly weighs approximately 3 13 grains. 
The case of the earlier design contained three %-inch holes drilled 

in the body of the case, equally distant from each other; and an inert 
primer, In later design, the holes and the inert primer are omitted. 
Bath cases are tinned for further identification. 

The bullet is the same as that in the CARTRIDGE, ball, M 19 11. 

CARTRIDGE, High-pressure Test, Cal. .45, MX. 
General. This cartridge is used for proof-firing cal. .45 weapons at  

the place of their manufacture. It contains a powde? charge that will 
develop a breech pressure of approximately 20,000 pounds per square 
inch, this pressure being 4,000 pounds in excess of that required in 
cal. .45 service ammunition. Due to the danger involved in firing this 
cartridge, it should only be fired from a fixed rest under a hood, by 
means of a mechanical firing device, and only by authorized personnel. 

Visual identification. It is readily identified by its tinned cartridge 
case. 
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Components. The cartridge consists of the cartridge case, primer, 
propelling charge, and bullet. The complete assembly weighs approxi- 
mately 327 grains 

The bullet is the same as that in the CARTRIDGE, ball, M1911. 

AMMUNITION, CAL. .SO. 
General. The ammunition described in this discussion is designed 

for use in all cal. S O  machine guns. It includes cartridges of the follow- 
ing t y p e s :  ball, armor-piercing, tracer, incendiary, blank, dummy, and 
high-pressure test 

CARTRIDGE, Ball, CaI. .50, M2. 
General. This cartridge is a standard cartridge for all cal. 5 0  

machine guns. 
Visuaf identification. This cartridge does not have any identifica- 

tion markings and the tip of the bullet is not painted 
Components. The cartridge consists of a ca*dge case, primer, 

propelling charge, and bullet. The complete assembly weighs 1,800 
grains. 

The bullet consists of three parts; a gilding metal jacket, a soft 
steel core, and a point filler of lead hardened with antimony. The 
over-all length of the bullet is 2.29 inches. The base has a 9-degree 
taper, beginning at a point 0.386 inch from the base. The mouth of 
the case is crimped into the cannelure at assembIy and a minimum 
pull of 100 pounds is required to extract the bullet from the case. 
Exterior ballistics, maximum range (approx,) ............ .7200 yd 
Velocity: 

At 78 ft ................................... .2,900 ft  per sec 
At muzzle ................................ -2,935 ft per sec 

Maximum pressure. . . . . . . . . . . . . . . . . . . . . . . .  .52,000 Ib per sq in. 
Accuracy. At the time of acceptance, this ammunition will group 

within mean radii not greater than 8.0 inches at 500 yards, or 9.0 
inches at 600 yards, when fired from an accuracy rifle held in a 
V-block. 

CARTRIDGE, Armor-piercing, Cal. SO,  M2. 
General. This cartridge is a current standard item of issue for all 

cal. .50 machine guns. It is designed for use against armored aircraft, 
armored vehicles, concrete shelters, and similar bullet-resisting targets. 

Visud identification. This cartridge may be identified by the 
blackened tip of the bullet. 

Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. The complete assembly weighs approxi- 
mately 1,800 grains. 
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BULLET, BALL, CAL. .50. M2 

Y 
I 

. . . . . . .  

BULLET, ARMOR-PIERCING. CAL. .SO, M2 

RA PD 451L 
BULLET, TRACER, CAL. .50, MI 

Figure 82a - B u l M s ,  Col. .5Q 

The bullet consists of three parts: a gilding metal jacket; a 
tungsteq-chrome steel core; and a point filler of lead hardened with 
antimony. The over-all length of the bullet is 2.29 inches and the 
point is blackened for approximately T<,i inch. The base has a 9degree 
taper beginning 0.386 inch from the base. The  mouth of the case is 
crimped into the cannefure at assembly, and a minimum pull of 
100 pounds is required to extract the bullet from the case. 
Exterior ballistics, maximum range (approx.) . . . . . . . . . . . .  .?,ZOO yd 
Maximum pressure . . . . . . . . . . . . . . . . . . . . . . . .  .52,000 Ib per sq in. 
Velocity : 

At 78 ft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2,900 ft per sec 

At muzzle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2,935 ft  per sec 
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A-COMPOSITION, IGNITER 
6-COMPOSITION, SUB-IGNITER 
G-COMPOS1TION, TRACER 
D-CORE-STEEL 
E-CORE-TUNGSTEN CHROME STEEL 
F-JACKET-GILDING METAL 
G-POINT FILLER-LEAD WITH ANTIMONY 
H-SLUG-LEAD WITH ANTIMONY 

F 

G 
D 

BULLET, BALL, GAL. .50, M2 

flLACK-APPROX. 5 

E 

BULLET.1ARMOR-PIEACING, GAL. .5O, M2 7 
r r REO-APPROX. ,E 
W 

F 

H 

BULLET, TRACER, CAL. SO, MI 
6- 

RA PD 4511 

Figure 82b - Bullets, CUI. .50 - Secfioned 
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BIACK 

A . .  

C 

A -CARTRIDGE, ARMOR-PIERCING CAL. .50, M2 

B-CARTRIDGE. BAlL, CAL. .50. M2 

C-CARTRfDGE, TRACER, CAL. .50, MI 

Figure 83 - Curtridges, Cal. S O  

212 

AA PO 2117 

D-6a 



SMALL ARMS AND TRENCH WARFARE 

A 

'IN COATED 

\ 

A - CARTRIDGE, BLANK, CAL. .50, MI 

B -CARTRIDGE, DUMMY, CAL. .SO, M2 

C - CARTRIDGE, HIGH PRESSURE TEST, CAL. .50, M1 
RA PD A# 

Figure 84 - Carfridges, Caf. .50 - Continued 
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Accuracy. At the time of acceptance, this ammunition wil1 group 
within a mean radius not greater than 8.0 inches at 500 yards, or 
9.0 inches at 600 yards. 

CARTRIDGE, Tracer, Cal. S O ,  MI. 
General. The cartridge is standard for observation of fire in all 

cal. .SO machine guns, It may also serve as an incendiary against 
balloons and other readily inflammable targets. &re must be exer- 
cised in the use of this cartridge to guard against its igniting dry 
vegetation on the range. 

.Visual identification. This cartridge may be distinguished by the 
p i n t  of the buIlet, which is painted red to indicate the color of 
the trace. 

Components. The cartridge consists of cartridge case, primer, pro- 
pelling charge, and bullet. The complete assembly weighs approxi- 
mately 1,760 grains. 

The bullet consists of five parts: a gilding metal jacket; a hard- 
ened lead sIug which fills the forward end of the jacket; a tracer 
composition which fills the central portion; an igniter; and subigniter 
composition, which fills the rear portion. Unlike the bullets for 
armor-piercing and ball cartridges, this bullet is cylindrical to the 
base. The base is open to permit the propelling charge to ignite the 
tracer composition. The over-all length of the bullet is 2.4 inches. 
The mouth of the case is crimped into the cannelure at assembly, 
and a minimum pull of 100 pounds is required to extract the buttet 
from the case. 
Exterior ballistics, maximum range : 

Bullet ..... L . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3,500 yd 
Trace, ... .The trace begins at a distance not greater than 250 feet 

from the weapon; the range of the trace is about 

Maximum pressure . . . . . . . . . . . . . . . . . . . . . . . .  -52,000 lb per sq in. 
Velocity: 

At 78 f t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2,830 ft per sec 
At muzzle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -2,865 ft per sec 

Accuracy. At the time of acceptance. this ammunition will group 

I 1,600 yards. 

within a mean radii not greater than 20 inches at  600 yards. 

CARTRIDGE, Incendiary, Cal. 5 0 ,  M 1 .  
General. This cartridge is a standard item of issue for use in cal. .SO 

machine guns. 

Visual identification. The cartridge resembles the CARTRIDGE, 
ball, cal. SO, M2, in outward appearance, but i t  may be identified by 
the light-blue paint on the tip of the bullet. 
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Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. 

The bullet consists of four parts: a gilding metal jacket; a hollow 
steel cylindrical core; an incendiary composition; and a lead base 
filler. The mouth of the cartridge case is crimped into the knurled 
cannelure at assembly, and a minimum pull of 100 pounds is required 
to remove the bullet from the case. 

Exterior ballistics-This information is not available at this time. 

CARTRIDGE, Blank, Calm -50, MI. 
General. The CARTRIDGE, blank, cal. 50,  MI, is a standard item 

of issue designed for use in cal. -50 machine guns with a blank firing 
attachment in order to operate the weapon for training purposes. 

‘Visual identification. T h i s  cartridge is identified by the absence of 
a bullet 

Components. This cartridge consists of a cartridge case, primer, 
propelling charge, and wad. 

The case has a slight annular groove about %!I inch from the mouth, 
which serves as a seat for the wad. 

The wad is a disc punched out of strawboard sheet, x6 inch thick, 
and is lacquered on both sides before the blanking operation. 

The powder charge consists of 43 grains of E. C. Blank Fire 
Powder. After loading, a heavy coat of lacquer is applied to the wad 
and the mouth is crimped. 

CARTRIDGE, Dummy, Cal. .50, M2. 
General. This cartridge is standard for use in all cal. .SO machine 

guns for training purposes. It may also be used for testing the 
mechanism of the gun. 

Visual identification. This cartridge is distinguished from live am- 
munition by the cartridge case, which is tin-coated, has three holes 
drilled in the side and an empty primer pocket. It is distinguished 
from the CARTRIDGE, dummy, cal. S O ,  M1, by the bullet which 
is tin-coated. 

Components. This cartridge consists of a cartridge case, and a 
bullet. 
?he cartridge case is identical with service cases except, as noted 

above, it is tin-coated and has three holes drilled about the midpoint. 
T h e  bullet consists of three parts: a tincoited gifding metal 

jacket, a soft steel core, and a point filler of hardened lead. The 
mouth of the case is crimped into the canoelure at assembly, and a 
minimum pull of 100 pounds is required to extract the bullet from 
the case. 

21 5 D-6a 
. .- 

I 



TM 9-1904 

AMMUNITION INSPECTION GUIDE 

Primer 
CUP 

Cartridge 
Caae 

BALL M2 

Cart ridge 
C A I .  .so 

TRACER M1 

Status 

Brass 

Brass 

Brass 
-- 

-- 
Brass 

DUMMY M2 

Brass 

Brass 
- 

Brass 

Brass 

Brass(tinn4) 
3 Holes 

Brass 
I---- 

BLANK M1 

-. 

ARMOR-PIERCING M2 

INCENDIARY MI 

1-s- - 

S&M 

S&M 

HIGH-PRESSURE TEST 
M1 

---- 
Pointed 

I 

--- 
Tapered 

Pointed 
-- 

Square 

Cart rid qe 
CaI. .45 

Primer 
CUP Status I Cartridge 

Case 

-I_----__I--- 

BALL M1911 

--_I_-- 

TRACER M1 

--- -I_- 

DUMMY Mi921 

- -----__-_- 
BLANK M1 

HIGH-PRESSURE TEST 
M1 

_. 

S b M  Gilding Brass 
Metal 

ShM Gilding Brass 
Metal 
----- 

Sqv Inert 3 Holes* 

S&M Gilding Brass 

None No Holes* 
_I- -_-I_ 

Metal Has cxtract- 
ing flange 

--- -rtr- 
Gilding Brass(tinned’ 
Metal “TEST” on 

head 

Ogive Barns I 
Pointed Tapcrcd I 
Pointd 1 Square 

Pointed 1 Tapered 

Point4 T a p e d  I 
I--- 

Ogive 

I_-- 

Rounded 

Rounded 

-- 
Rounded 

Rounded 
-I 

Square 

. - h  
216 j D-6a 

-. 

11 



TM 9-1904 

- SMALL ARMS AND TRENCH WARFARE 

I '  B U L L E T  

Jacket =Ore I I 
GildinE Metal Ltad Soft Stccl 

Antimony 

Gilding Metal Lead Tracer 
Antimony Mixture 
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REMARKS 
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Used to test for breech pressure 
Not issucd-to troops 
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CARTRlJXE, Hig l i -~ i rpss~~rv  Ttbst ,  Cal. 5 0 ,  hI 1. 
General. The CARTRIDGE, high-pressure test, cal. S O ,  M 1, is used 

for proof-firing caI. S O  machine guns at the  place of manufacture. 
The cartridge is loaded with a powder charge sufficient to develop a 
breech pressure averaging 62,500 pounds per square inch for any 
10 consecutive shots. D u e  to this excessive pressure and the danger 
invoIved in firing, the guns under test are fired from a fixed rest under 
a hood by means of a mechanical firing device. This cartridge should 
be fired only by authorized personnel. 

Visual identification. This cartridge is distinguished from other 
cal. S O  cartridges by the tinned cartridge case. Dummy cartridges, 
which also have tinned cartridge cases, have holes drilled through 
the case. 

Components. The cartridge consists of a cartridge case, primer, 
propelling charge, and bullet. T h e  entire assembly weighs 1,980 

The case is made of tinned cartridge brass; in other respects it is 
the same as the cases of other cartridges of this caliber. 

The bullet consists of a gilding metaI jacket and a core made up 
of two slugs, a front slug and a rear slug. T h e  mouth of the case is 
crimped into the canneIure at assembly and a minimum pull of 
100 pounds is required to extract the bullet from the case. 

grains. - -  

AMMUNITION, MISCELLANEOI~S. ’ 

CARTRIDGE, Ball, Cal. .22, Long Rifle. 
General. This cartridge has superseded the CARTRIDGE, cal. .30 

gallery practice, M1919, and is used in the cal. .22 U. S. Rifles M1922. 
M1922M1, and M2, and in cal. .22 machine guns, machine-gun 
trainers, and pistols for gallery practice and training purposes. 

Visual identification. Containers of this ammunition are marked by 
the manufacturer with the caliber, type, and such trade names as 
“Kleanbore,” “Lubaloy,” “Rustless,” “Tackhole,” “Copperhead,” etc. 
Cal. 2 2  ammunition has the manufacturer’s lot number stamped on 
the wooden packing box. This provides a means of identifying and 
reporting any ammunition of this type which may become defective. 

Components. These cartridges are purchased by the Ordnance 
Department from severaf commercia1 manufacturers. They are all of 
the same general appearance, but differ slightly in the shape of bullet, 
powder used, and ballistic qualities. The cartridge, complete, weighs 
approximately 53 grains. It consists of cartridge case, priming com- 
position, propelling charge, and bullet. The cartridge case is made 
of brass or gilding metal, and is of t he  rim-fire type; that is, the 
priming composition is spun into a circular recess inside the rim 
insteqcl of being seated in the center of the case head as a separate 
component. A blow from the firing pin at any position on the rim 
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compresses the priming composition causing it to explode and ignite 
the powder charge. The priming composition and charge of smokeless 
powder may differ for each manufacturer. Cal. ,22 long rifle ammuni- 
tion contains a noncorrosive, nonmercuric primer composition. The 
type of powder used is usually marked on the containers, and the 
charge weighs approximately 1.7 grains. The bullet is made of lead. 
Bullets of different manufacture differ slightly in shape, but all weigh 
approximately 40 grains. 

Exterior baliistics. Cal. -22 long rifle cartridges of different manu- 
facture vary somewhat in velocity and pressure. The following data 

Maximum range, with the piece elevated at an angle 

Average muzzle velocity. ....................... .1,100 ft per s e ~  

are approximate: 1 

in order of 30 degrees. . . . . . . . . . . . . . . . .  '. . . . . . . . . . . .  .1,5OO yd 

Average pressure. ......................... .16,000 lb per sq in. 

CARTRIDGE, Subcaliber, CaI, .30. 
General. The cal. .30 cartridge, subcalibei is designed for firing 

from the subcaliber tube of 'the 3-inch (15 pdr.) seacoast gun. Its use 
for subca!iber practice' with other types of cannon has been discon- 
tinued. There are two types of cal. .30 subcaliber cartridges: the 
CARTRIDGE, subcaliber, cal. 30, M1925; and the ca!. .30, sub- 
caliber, cartridge old stock. Both types of cal. .30 subcaliber cartridges 
are limited standard; the old stock on hand is given priority of issue. 
Under no circumstances may the cal. .30, subcaliber, cartridge be 
used in other than %ragn type rifle barrel chambers. 

Visual identification. Subcaliber cartridges are distinguished from 
other cal. '30 types by the presence of an extracting rim an the car- 
tridge case. 

Components. This cartridge consists of cartridge case, primer, pro- 
pelling charge, and bullet. 

The cartridge case differs from that of other caI. 30  types, in 
that it has an extracting rim instead of a groove. 

The primer is assembled in a monel metal primer cup in order that 
i t  may function without being punctured on the heavy blow of a gun 
firing pin, and still function properSy on the light blow of a rifle firing 
pin. 

The propelling charge consists of approximately 35 grains of pyro 
D. G. powder. 

The bullet of the old style cartridge is cylindrical, with a round 
nose; the jacket is cupronickel; the filler, hardened lead: The bullet 
of the M1925 is boat-tailed and pointed; the jacket is gilding metal. 
Exterior ballistics, maximum range. ................... -4,300 yd 

Average maximum pressure. . . . . . . . . . . . . . . . .  .40,000 lb per sq in. 
Muzzle velocity.'. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2,025 ft per sec 

219 ' 



-.- 

Visual identification. She!]~ for guard and combat use have a brass 
head extending at least 1 inch along the case. SheIls for sporting use 
have a head extending only '/2 inch along the case. 

Components. The shell consists of a case, a primer, severa1 wads, 
a propelling charge, and a load of lead shot. 

The case consists of a brass head and a paper case or shell body. 
'In guard or combat shells, the head extends a distance of 1 inch along 

the case. (In some shefls, the entire case is of brass.) In sporting 
shells, the head extends '/2 inch. The head is reinforced by a base of 
compressed paper in which the primer pocket is formed. Some paper 
shells have a steel reinforcement, called the lining, under the brass 
head. The shell body is made of paper and waterproofed. The head 
is attached to the shell body by crimping. 

The primer is a commercial type suitable for ignition of the smoke- 
less powder used. 

The size of the leadshot for each type is as follows: 
Guard or combat. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .No. 00 buckshot 

No. 4 chilled shot 
Sporting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .No. 79'2 chilled shot 

No. 9 chilled shot 
The arrangement of the wads (paper and felt) is shown in the 

illustration. 
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CARTRIDGE, Carbine, Car. .30, M1. 
General. This cartridge is a current standard item of issue for use 

in the CARBINE, cal. .30, M1. 
Visual identification. This cartridge can be readily identified by its 

characteristic shape. 
Components. The cartridge consists of a cartridge case, primer, 

propelling charge, and bullet. The complete assembly weighs 195 
grains. The cartridge case has a slight taper throughout its length The 
bullet consists of two parts; a lead alloy core, and the jacket. The 
bullet weighs 110 grains. 
Exterior ballistics, maximum pressure. . . . . . . .  .3  1,000 lb per sq in. 
Velocity: 

At 53 f t . .  ............................... .1,900 ft per sec 

At muzzle.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2,000 ft per sec 
Accuracy. When test fired, it will group within a mean radius of 

4 inches at 300 feet, 

S H E W  Shotgun, 12-gage. 
General. Shotgun shells are procured by the Ordnance Department 

from several manufacturers for use in 12-gage sporting and riot-type 
shotguns. They are intended for guard or combat use and for hunting 
or trap shooting. 
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CARTRIKE, BLANK, CAL. .22, FIELD ARTILLERY TRAINER, 
M2 AND M2A1 

- LEAD BULLET 

CARTRIDGE, BALL, CAL. .22, LONG RIFLE 
RA PD ,53, 

Figure 85a - Cariridgtr, CaL .22 

1-h 2.5 APFROX.+ po bqu3 

'Flgurc 8% - SHELL; Shotgun; 12-guge 

[- 1 7 APPROX 

CARTRlDGE, CARBINE. CAL 30, MI c 

U A  PO 4532 CARTRIDGE SUBCALIBER. CAL 30. .MI925 

Figure 85t - Miscellaneous Cartridges 

PACKING. 
Packing Boxes. Standard wooden packing boxes are illustrated in 

figure 86. The outer wooden cover of the box is held in place by 
six wing nuts. Some boxes have watertight, metal liners. The cover of . 
these liners is closed by soldering but can readily be torn or ripped ' 
of€ by use of a wire handle provided €or this pyrpose. 

Due to the current shortage of metal, other forms of liners are 
being used in place of the metal liners in so- packing boxes. A liner ! 
made of paraffincoated cardboard is used ip some instances. This 
liner is but one-half the length of the metal liner, and two are. 
required to a wooden packing box. - 

Another substitute for the metal liner is- ihe use of packing en- 
velopes. These are used for cat. .30 rounds, rQhen linked in the 100- 
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round link belts. The envelope is made of paper with a metal: foil 
liner. Twelve of these envelopes are used to a wooden packing box. 

An all: metal packing box is also used for some packings. This metd 
box holds one machine gun belt (250 rounds) and four of these 
boxes are packed in wire-bound crate. 

Within B o x e P a l .  .30. For cal. -30, the following packings are 
found within the wooden packing box: 
1. Cartons (20 rounds per carton). 
2. Clips in cartons (5  rounds per clip, 4 clips per carton). 
3. Clips in bandoleers ( 5  rounds per clip, 2 clips per pocket, 6 

pockets per bandoleer; or 8 rounds per clip, 1 clip per pocket, 6 
. pockets per bandoleer), 

4. Machine gun (web) belts (250-round belt), 
5. Metallic link belts (100-round belt). 

Within Boxe-Cal. .50. For cal. S O ,  the following packings are 
found within the wooden packing box: 

1. Cartons (10 rounds per carton). 
2. Metallic link belts (265 rounds per link belt). 

Within Boxes-Cal, .45. For cal. -45, the following packings are 
found within the wooden packing box: 

1, Cartons (20 rounds per carton). 
2. Cartons (50 rounds per carton). 

FViI l i i i i  Bows-Cal. 2 2 .  For cal. .22, the  foIlowing packings are 
found within the wooden packing box : 

1. Boxes within cartons (SO rounds per cardboard box, 10 boxes 
per carton, 20  cartons per wooden box). 

RI A K i i  IXG. 
Getirru!. The marking of small-arms packing boxes is divided into 

two groups: the  older method; which covered cal. .30, caI. -45, and 
cal. .50 cartridges in all packings; and the modified method; which 
covers cal. .30 and cal. .SO cartridges when packed in clips, link belts, 
and web belts. I n  both methods, the boxes are painted chocolate 
brown and the stencil is in yellow. 

OltIer hlrllioil. T o  provide a means of identification as to type 
and caliber, small-arms packing boxes were marked with color bands. 
On boxes for cal. .30 and cal. .4S cartridges, the band is painted 
vertically on the sides and horizontally on the ends. O n  boxes for 
cat. .SO cartridges, the  bands are painted diagonalIy on ends and sides. 
Prior to 1933, t he  band was also painted across the  top. Cal. .45 may 
hc distinguished from cal. .30 by t he  si te of the box (cal. -45 is 

? 
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8-RD. CLIPPED S-RO. CLIPPED 

CAL. .30 BELTED 

CAL. .30 LINKED 

Figure 87 - Symbol Murking tor Smull-urms Packing Boxes 
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smaller) and by the band which is one-half the width, for cal. .45 of 
that used for cat. .30. 

Bond fY P 
Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Red 
Blank . . . . . . . , . . . . . . . . , . , . . . . . . . . . . . . . . . . . . . . . , . , . . . . . E l u e  
Dummy Green 

Guard  range 

The following color bands were used for each type: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gallery practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  .Brown 

High-pressure test .................................. .Yellow 
Armor-piercing ............................... .Blue on yellow 
Tracer,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Green on yellow 
Incendiary. .................................. .Red on yellow 
Rifle grenade. .................................. - 2  Blue bands 

.While this method has been superseded by the modified method 
for certain packings (clips, rink belts, and web belts), those boxes 
already marked with-the bands will not be changed, and rounds which 
do not come under the provisions of the modified method continue 
to use the appropriate bands. 

In addition to color bands, each box of ammunition is marked 
with complete information necessary for shipping, care, handling, 
and use. 

Mbdified Method. In this method, symbols representing the meth- 
od of packing within the box (clips, link belts, web belts) are stenciled 
on the box. These symbols are vertical,, on the side and end, for 
cal. .30 ammunition, and diagonal, on the side and end, for cal. .SO 
ammunition. Color bands, formerly used to indicate the type of car- 
tridges in the box, are replaced by markings stenciled on the box 
indicating the type, or types and ratio, of ammunition within the 
box, for example : 

"4 BALL M2, 1 TR Ml" 
Aside from the changes noted above, the packing boxes are marked 

in the same manner as previously. 
In view of the fact that both methods are now in service, it is to the 

ammunition inspector's advantage to be familiar with both methods. 

SURVEILLANCE. 
General. Surveillance includes, in part, the obsert ation, inspection, 

investigation, and test of explosives and ammunition both in storage 
and in use. The Chief of Ordnance exercises general supervision over 
the surveillance of explosives and ammunition, prescribes the tests, 
and maintains the records of the condition of all lots in service and 
in storage. 

subjected for acceptance and, subsequently, for surveillance and grad- 
Description of Teats. Tests to which small-arms ammunition is.' 
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ing ,are visual examination; velocity test;' pressure test; functioning 
and casualty tests in specified weapons; hang-fire test; bolt-lift test; 
accuracy test; tracer test; loading and unloading test. Some of these 
tests are described below. 

Visual inspection. Examination of sample for season cracks, corro- 
sion, or other visual defects, 

Velocity fest. Standard methods are used for conducting velocity 
tests. Screens are placed a definite distance apart and the velocity of 
the bullet is calculated from the time of flight in traveling from the 
first screen to the' second. In the BouIenge test, the first screen is 
placed 3' feet from the gun muzzle and the second screen is placed 
150 feet from the first. The velocity determined from the time of 
flight between the two screens is the velocity at 78 feet from the 
muzzle. A modification of the above test, where distance is not avail- 
able, requires the screens to be spaced 100 feet apart, and the calcu- 
lated velocity is the velocity at 53 feet from the muzzle of the gun. 
Other modifications of the test are to ascertain the velocities at the 
same average distance from the muzzle of the gun. 

Pressure test. This test is conducted in a pressure barrel. The 
barrel has a small hole drilled in the side of the chamber into which 
is inserted a smaIl piston. On firing the cartridge, the pressure of the 
gases farces,the piston against a copper cyIinder and compresses it. 
The amount of compression of the cylinder is the index of the pres- 
sure developed. 

Hand-fire fest. In this test, the cartridges are fired in a machine gun 
at  a disc revolving at a prescribed speed. By means of a mechanical 
device the gun is synchronized with the disc; that is, the gun is 
mechanically timed to fire at a given point on the disc each time it 
makes a compIete revolution. A small group of holes is produced on 
the disc, which must not exceed 15 degrees for grade AC ammunition, 
nor 28 degrees for other grades, when the disc speed is 1,800 revolu- 
tions per minute. 

Machine gun functioning test. A number of cartridges are fired in 
a machine gun to determine the number of jams, ruptures, or other 
rn echanica 1 defects. 

RifIe functioning tests.  A number of rounds are fired in a rifle 
whose head space is specified. 

Tracer test. Tracer ammunition is given a tracer test in which the 
ammunition is fired in a machine gun. The number of shots failing 
to  trace the required distance and the number of muzzle bursts, 
blinds, or other erratics are recorded. 

., 

Defects found on visual examination. T h e  following defects may 
be found in cartridges during examination: 

L z 
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Season crack. A split in the neck of the cartridge case. Working 
the metal in the drawing and tapering operations in the manufacture 
of the cartridge case produces internal stresses or strains due to distor- 
tion of the normal crystalline structure. This condition is further 
aggravated by the insertion of the bullet. Rearrangement of the crys- 
talline structure leads to failure of the metal along definite ’ longi-- 
tudinal lines of least resistance. This is known as season cracking. 
Exposure to severe weathering conditions or certain reagents hastens 
the time of cracking. In order to prevent or decrease the tendency 
to season crack, a final anneal is applied to the neck of the cartridge 
case. This annealing allows the crystals to rearrange themsehes in 
their natural state without the metal cracking. In reporting season 
crack in ammunition, care should be taken not to confuse this defect 
with that known as “split necks” which occur when the ammunition 
is fired. 
Corrosion. There are varied stages of corrosion. The minor stages 

do not necessarily raise the surface of the metal, but are more in the 
nature of a harmless discoloration of the cartridge case. An examina- 
tion of the case should indicate whether the corrosion has eaten into 
and weakened the metal to such an extent that it may cause rupture 
when the cartridgi is fired. True discoloration is the blackening of 
the cartridge case, whereas corrosion adds other colors such as green, 
red, yellow, blue, and white. Corrosion in the advance stages, through 
some chemical action, appears to deposit a substance on the case 
which will interfere with chambering the cartridge. In reporting corro- 
sion, the degree of corrosion should be described. Discoloration is 
really of minor importance since ammunition that is only discolored 
will function as well as good ammunition. Advanced corrosion, how- 
ever, is a serious defect and ammunition thus affected should not be 
fired. The use of steel wool or other abrasives to remove corrosion 
from cartridge cases is prohibited. 

Mouth pulled down. This defect would be attributed to the fact 
that the mouth of the cartridge case was not concentric, and when 
the bullet was seated it struck one side of the mouth of the cartridge 
case and shoved the metal down. This defect occurs much more fre- 
quently with a cartridge case whose mouth is annealed very soft, than 
with a cartridge case whose mouth has no, or a very slight, anneal. 
It is also possible that this defect may be caused by improper aline- 
ment of the bullet loading machine, 

Shoulder bulge. A pucker in the metal of the cartridge case at the 
junction of the shoulder and body. This defect is generally caused 
by the metal at  that point being either too thin or too soft. It is also 
caused by a maximum diameter bullet being seated in a cartridge 
case having a neck of minimum diameter. 

Oil dent. A smooth-surfaced indent in th4e cartridge case generally 
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in qr near the shoulder or neck. This defect is caused by an excess 
of oil used in the tapering operation- Unless extremely large, so as to 
greatly increase the density of loading, thereby increasing the pres- 
sure, this defect is negligible. 

Draw scratch. A longitudina! scratch, varying in degree, on the 
cartridge case. This defect is caused by grit or some other foreigr. 
materia! in the final draw die and is due to the improper washing 
of the material before reaching that operation. A cartridge having a 
deep draw scratch will probably open up on firing with a consequent 
loss in velocity. Also cartridge cases containing this defect will prob- 
ably split in storage sooner than normal cartridge cases. 

Split mouth. A split in the edge of the cartridge case. This defect 
is caused by the plugging operation. 
. Folded neck. Overlapping of metal in the neck of a cartridge case 

indicated by a longitudinal protuberance on the outside. This defect 
is caused by the metal in the neck of the cartridge case being thinner 
on one side than on the other and by insufficient annealing. 

Scale. Xnclusions of impurities in the metal which are sometimes 
hidden. If hidden, and not discovered by the inspectors, it often causes 
an irregular break in the cartridge case and loss of velocity due to 
the escape of gas when fired. This defect is inherent in the metal 
and is not caused by faulty manufacture. Scaly metal shortens the 
rife of the cartridge-making took considerably. 

Indent and bur. These defects generally arise from rough handling 
of the cartridge cases during the process of manufacture. If cartridges 
with these defects chamber in the rifle, there is no danger in using 
them, unless the dent is so large that the density of loading is 
increased to such an extent that a dangerous pressure would result. 

Crease. This is very similar to a fold, and generally occurs in the 
neck or shoulder of the cartridge case. It is caused by thin metal. 

Thick head. The head of the cartridge case has a thickness of 
metal greater than the maximum allowed. This defect generally 
occurs during the adjustment of the head-trimming machine. I t  is 
also sometimes caused by a chip of metal getting on the push-in feed 
rod, thereby causing a cartridge case to be improperly chucked. Such 
a defect Gill probably give trouble in extraction, as the extractor 
is not able to function with an extremely large head. 

Thin head. T h e  head of the cartridge case has a thickness of 
metal less than the minimum allowed. This defect happens during the 
adjustment of the head-trimming machine. It will be the probable 
cause of the extractor failing to function because it pulls through 
the thin metal of the head and does not extract the case. 

Round head. The head of the cartridge case which is beveled on 
Y 

the outer edge so that it is practically round. This defect is generalllr 
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LOCATION OF SPLITS 

- MOUTH 
e-eETWEEN MOUTH AND BUL- 

LET SEAT GANNELURE 

C-IN SIDEWALL NEAR HEAD 
0 -IN SIDEWALL EXTENDING IN- 

TO EXTRACTION GROOVE 
E -IN SIDEWALL €XTENDING 

INTO PRIMER POCKET 
F -IN SWWALL OF SHOULDER 

1 

c -  

E 4&FD 

A 

I- ', f 

4 
E -  dD 

@€ 

GAL. .45, M1911 GAL. .30 81 GAL. .50 
ItA PU 15220 

figure 88 - Locution of Spli+s in Cartridge Cases 

found in a case which has been pocketed but not headed. It sorne- 
times happens with a thin case which contains too little metal 
in the head to properly form it. This defect causes troubte in extrac- 
tion. At times a thickheaded cartridge, on account of the bevel given 
it, has an appearance of a round head. 

Split bullets (tracer ammunit ion). Longitudinal cracks in the bullet 
which often rupture the neck of the cartridge case. In  most, cases, this 
is due to impure tracer mixture which either has absorbed too much 
moisture or liberated free mercury which amalgamates with +he 
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metal of the bullet causing the split. This defect is very serious and 
when found should be immediately reported. 

Drfrcta Frrnnrl Aftrr  Firing. 
Misfire (heavy blow). The prim’er shaws an impression of the firing 

pin which indicates that a bIow sufficiently hard to ignite a perfect 
primer has been delivered. Such a misfire as described indicates that 
the primer is defective. The defect may be from: 

1. Thick metal in the base of the primer cup. 
2. Thick primer pellet which cushions the blow. 
3. No priming pellet in the primer, 
4. No primer pellet mixture between the primer cup and anvil. 
5. No anvil. 
6. N o  vent hole. 
7. V a h u s  combinations of these defects. 
Misfire (light blow)..The primer is so lightly marked by the im- 

pression of the firing pin that it indicates that the force of the blow 
struck was not sufficient to ignite the primer, This may be caused by: 

1. A mechanical defect in the weapon. 
2. A short or broken firing pin. 

3. A weak firing pin spring. 

1. The bolt of the weapon not completely locked. 
5. Grease in the firing pin hole which cushions the blow of the 

6. Primer seated too deep in the primer pocket. 
7. Improper angle of the shoulder of the  cartridge case which 

allows the cartridge case to go forward. 
Hanghire. Delayed ignition of the powder in the cartridge may 

be caused by a smafl or decomposed primer pellet, damp powder, 
or a light blow of the firing pin caused by dirt or a defect in the 
weapon. While a hangfire is a serious defect if the delay is long 
enough to permit the bolt to be opened before the powder burns 
completely, such a delay is rarely found in practice. Should a hang- 
fire of several seconds delay occur, and the bolt be opened before 
the powder explodes, injury to the firer or damage to t he  weapon, 
or both, may result. 

Pierced primer. Perforation of the primer cup by the firing pin. 
This may be caused by an imperfect pin or very thin metal in the 
base of the primer cup. There are various degrees of this perforation. 
A very small perforation will show, by means of a discoloration around 
the indent made by the firing pin, the escape of gas. The disc from a 
large perforation may be blown into the action of the gun with such 
an escape of gas as to lower the velocity of the bullet. 

firing pin. 
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Primer leak. Gas generated by the explosion of the powder charge 
escapes between the walls of the primer cup and the primer pocket, 
causing discoloration around the primer and the head of the cartridge 
case. The discoloration may be slight, indicating a small primer leak; 
or heavy, indicating a large primer leak. The primer leak may be 
because of too small a primer, too large a primer hole, or excessive 
pressure generated by the propelling charge. 

Blown primer. O n  firing the cartridge, the primer is blown com- 
pletely from the pocket of the cartridge case. Although this i s  a 
serious defect. it is seldom encountered. 

Primer set-back. Pressure developed by the explosion of the pro- 
pellant charge forces the primer back against the face of the bolt. 
On examination. i t  will be seen that the primer protrudes above the 
head of the cartridge case. The set-back of the primer may be slight 
or heavy and is due to a defective bolt, cartridge. or excessive 
pressure. 

Leak a back ot case. The gas escapes into the action of the weapon. 
The disc loration due to this escape of gas is along the body of the 
cartridge case. 

Failure of case to extract. This may be due to a poorly formed 
or weak extractor, or a defective cartridge. 

Blowback. An escape of gas under pressure to the rear is commonly 
referred to as a blowback. Pierced primer, primer leak, blown primer, 
primer set-back, and ruptured cartridge, are known as blowbacks. 

Split neck. The neck of the cartridge case splits in firing and is 
accompanied by an escape of gas. This should not be confused with 
a split neck due to season cracking which can be observed before 
firing. 

Split body. A more or less regular longitudinal split in the body 
of the case which allows gas to escape, thereby reducing the velocity 
of the bullet. This defect is generally found in cartridge cases which 
have a deep draw scratch or in those which are made from defective 
brass. 

- 6 

(:ARE, H A W L I N G ,  ASD PRESERVATIOIS. 

nature for small-arms ammunition only. 
Cetwral. The  provisions contained in this section are of a specific 

Care a d  Precautions in Handling. 
Boxes. Small-arms ammunition, as compared with other types Of 

ammunition, is not dangerous to handle. Care, however, must be 
observed to keep the boxes from becoming broken or 'damaged. All 
broken boxes must be repaired immediately. All markings should 
be transferred to the new parts of the box. The metal liner should be 
air-tested and sealed i f  equipment for this work is available. 
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Boxes should always be opened by breaking the seals and un- 
screwing the wing nuts. They should be opened carefully, as the 
wooden boxes are used as long as they are serviceable. If the cover 
of the metal liner sticks, it may be loosened by placing a piece of woad 
inside the handle so as to get a better grip. The metal liner is expend- 
able but should'be turned in for salvage. 

Ammunition boxes should not be opened nor the meta1 liner broken 
untit the ammunition is required for issue or use. Ammunition re- 
moved from the airtight container, particularly in damp climates may 
corrode, thereby causing the ammunition to become unserviceable. 

Handling cartridges. After a box of ammunition has been opened 
and the cartridges removed, the primer should be protected from 
blows by sharp instruments as such a blow might explode the car- 
t r idges. 
. 

Ammunition should be protected from mud, sand, dirt, and water. 
If it gets wet or dirty, it should be wiped off at once. Verdigris or 
light corrosion should be wiped off, However, cartridges should not 
be polished to make them look better or brighter. The use of abra- 
sives is forbidden. If a cartridge case becomes so corroded that a 
perceptible amount of metal is eaten away, it is dangerous to fire 
and should not be used. 

The use of oit on cartridge cases is prohibited. Greasing or oiling 
cartridges used in machine guns and automatic arms cause the collec- 
tion of dust and other abrasives which are injurious. Grease or oil on 
cartridge cases or on the walls of the chamber in nonautomatic rifles 
creates excessive and hazardous pressure on the rifle bolt. When 
there is oil on the cartridge case, there is no adhesion of the case 
to the chamber. When the case expands upon firing, the case slips 
back, and the bolt receives a greater rearward thrust. An apparent 
exception exists in the case of lead bullets. However, only the bullet 
is waxed or greased as issued. 

Ammunition should not be exposed t o  the direct rays of the sun 
for any length of time. If the powder is heated, it is likely to cause 
excessive pressure when fired and wiil affect  t h e  performance of the 
ammunition. 

Whenever cartridges are taken from cartons and loaded into belts 
or clips, the latter should be tagged or otherwise marked so that the 
ammunition may be identified as to lot number and manufacturer. 
Such identification is necessary to prevent otherwiie serviceable 
ammunition from being placed in grade 3, because of loss of lot 
number. 

Deiective cartridges. Dented cartridges, cartridges with loose bul- 
lets, or otherwise defective rounds ,should not be issued. Lots having 
more than 5 percent of defective cartridges will be subjected to 
100 percent inspection. Defective rounds will be culled out, f h ~  
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serviceable rounds repacked, and a report made to the Chief of 
Ordnance. If 20 percent or  more are defective, the lot is withdrawn 
from issue and held for disposition. Particular attention should be 
paid to  incipient cracks which are not easily detected unless the 
thumb is pressed against the bullet, thus exposing the crack in the 
cartridge case. Defective cartridges will be considered as grade 3 
nrn muni tion. 

No small-arms ammunition may be issued until i t  has been p s i -  
tivety identified by ammunition lot number and grade, as published 
in the latest revision of OFSB 3-5. 

Storage. 
Piling by I d .  Small-arms ammunition should be stored and piled 

according to type and ammunition lot number. Extreme care must 
be exercised to prevent the mixing of ammunition lots in one pile. 
When small-arms ammunition is received, issued, checked, stacked, or 
restacked, reIiable personnel should be in charge and a check made 
of the ammunition lot number on each box. 

Grade 3 ammunition. Whenever grade 3 ammunition is to be stored 
it should, i f  possible, be segregated and plainly marked with some 
sort of “issues prohibited” tags. 

Protection. Whenever practicable, small-arms ammunition should 
be stored under cover. This applies\particularly to tracer and shotgun 
ammunition. Tracer ammunition is subject to rapid deterioration if 
it becomes damp, and may even ignite spontaneously. Shotgun shells 
are not packed in waterproof metal-lined boxes except for overseas 
shipment. 

Although small-arms ammunition is packed in boxes with metal 
liners, actual tests have shown that leaks in liners are developed in 
handling and shipping to the extent of 8 percent in newly packed 
ammunition, while in the older lots leaks have been found in as high 
as 70 percent of the liners. The leaks, though small, will admit 
moisture if the ammunition is exposed to the weather or extreme 
variations in temperature. 

Should it become necessary to leave small-arms ammunition in the 
open, it should be raised on dunnage at least 6 inches from the 
ground and the pile should be covered vjith a double thickness of 
serviceable tarpaulin. Care must be exercised in using a tarpaulin to 
give the pile sufficfent ventilation and to avoid the building-up of 
extreme temperature, especially in warm weather. Suitable trenches 
should be dug t o  prevent water flowing under the pile. 

Tracer ammunition storage. If practicable, tracer .ammunition 
should be stored separately from other ammunition. 

H i g h  temperatures. Small-arms ammunition in storage should be 
protected from extreme heat to avoid decomposition of the propellent 

1 
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powder. The combination of high temperature and a damp atmosphere 
is particularly detrimental t o  the powder. 

Opened boxes. When only a part of a bux is used, the remaining 
ammunition should be protected against unauthorized handling and 
use by fastening the cover firmly in place. Such boxes should also be 
marked with a “light box” tag and be placed in a conspicuous place. 

Fire hazard. If placed in a fire, small-arms ammunition does not 
explode violentIy. There are small individual explosions of each car- 
tridge, the case flying in one direction and the bullet in another. 
In case of fire, it is advisable to keep personnel not engaged in ftght- 
ing the fire at feast 200 yards distant, and have them lie on the 
ground. It is unlikely that bulIets and cases will fly over 200 yards. 

FURTHER REFERENCES: OS 9-13, Vol. I, Ammunition General 
(Small Arms); 0.0. 7224, Ordnance Safety Manual; TM 9-1990, 
Small-arms Ammunition; OFSB 3-5, Grades and Lot Numbers; SNL’s, 
T-series TB 1990-1, Marking o€ Cartridge Packing Boxes. 
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Chapfsr 2 

20-mm Ammunition 

GENER4L. 
The use of 20-mm ammunition against aircraft has been very signi- 

ficant in World War 11. The Mk. I1 and Mk. IV Guns, commonly 
referred t o  as "OerIikon guns," used for antiaircraft firing by the 
Navy have given outstanding performance and may be adopted by 
the Army. The present use of 20-mm ammunition by the Army is in 
Guns M 1  and M2 which are mounted in aircgft. M1 and M2 Gun 
ammunition is also fired in the British Hispano gun mounted in air- 
craft. All 20-mm ammunition is of the fixed class, the cartridge case 
containing the propellant and primer is crimped rigidly to the pro- 
jectile. The complete round is loaded into the weapon as a unit  

Weapons. The 20-mm M1, AN-hrl2, and Hispano guns are mounted 
for firing through the propeller hubs, or from fixed mounts in the 
wings of aircraft. They are capable of delivering fire at the rate of 
600-700 rounds per minute. The guns are fed from either a 60-round 
drum-type magazine, or from disintegrating link belts similar to those 
used for machine gun ammunition. 

Types of Ammunition. Types of ammunition authorized for use 
in the M1, AN-M2, and Hispano guns are: 

H.E.-f (High-explosive-inc endiary ) '. 
Ball AP-T (armor-piercing with tracer) 

All types are standard for issue and manufacture. 

CARTRIDGE, H.E.-I, MK. 1. 
Complete Round The CARTRIDGE, HE.-I, Mk. I, w/FUZE, per- 

cussion, D.A., No. 253 Mk. I /A/, was adopted from the British in 
1941. Little modification has followed except in the redesig-? of the 
cartridge case and primer. The fuzed projectile remains the same as 
may be sensed from the adopted British nomenclature. (/A/ is the 
British symbol for shell used in aircraft mounted guns.) The --- 

I 
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Figure 124 - Ammunition for  20-mm Guns MI, AN-M2, and British 

Hispano/A/  I Aircraft 

324 ! 



I 

0 TM 9-1904 

ART1 LlERY AM M U NIT1 ON 

tridge is fired from aircraft guns against aircraft, primarily, although 
it may be directed against light ground targets and personnel. The 
complete round consists of the cartridge case, primer, propellant, and 
the projectile with its fuze and high-explosive-incendiary charge. It 
is 7.19 inches long, and weighs, 0.57 pound. 

Cartridge Cases. There are three cases used with this round: 

Cartridge case M21A1. This is thz standard cartridge case. It is 
made of cartridge brass and is very similar in appearance to cal. S O  
small-arms cases. 

Cartridge case M l l  A l B l .  This case is “Substitute Standard.” It is 
identical to the M21A1 except that i t  is made of steel and has a 

deeper extracting groove machined in the  head. The “Bl” designa- 
tion on cartridge cases refers to steel as a substitute for cartridge 
brass. 

Carfridge case M21. This case is “Limited Standard” and its manu- 
facture has ceased. It differs from the M21Al Case in that its primer 
recess is machined to receive the M37 (Berdan) Primer. In this type 
of primer, the anvil is not a component of the primer, but is a part of 
the cartridge case. T h e  case also has two flash vents instead of the 
single vent found in the M21A1. 

Primers. The PRIMER, percussion, M36, is standard for assem- 
bly in Cartridge Cases M21A1 and M21A1BI. It is the American 
type of primer with the anvil included. The primer consists of a brass 
primer cup, a strip brass anvil, a foiling paper cover, and a primer 
mixture of 2.1 grains. The primer is press fit into the cartridge case 

and is either staked with five equally spaced stab crimps, or is roll 
crimped in place. 

The PRIMER, Berdan type, M37, is used with the  M21 Cartridge 
Case. It differs from the American type primer in that it has no anvil. 
(The ami1 is machined from the cartridge case.) 

Propelling Charge. The standard propelIant for the HE.-I round 
is FNH (flashless and nonhygroscopic) powder, type 11. Approxi- 
mately 0.07 pound is poured loosely into the cartridge case. 

Projectile. The projectile is made of cold-drawn steel and two 
recesses are machined into the body; one to receive a copper or 
gilding metal rotating band, the other is the cannelure into which the 
cartridge case is crimped. The cartridge case is crimped to the 
projectile with a minimum of four stab crimps or a continuous crimp. 
The thickness of the body at the base is only 0.15 inch, and to prevent 
a premature explosion a base cover is added. This cover is secured 
by a continuous resistance weld entirely around the edge. If the 
base cover were not used, there is a possibility that t h e  prcpelling 
charge would initiate the explosive filler through flaws or cracks - 
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in the  base of the shell. The projectile has a radius of ogive of 
2.56 inches. 

The filler for the projectile is high-explosive incendiary in nature, 
and weighs 175.2 grains. Details on, the filler are classed as confi- 
dential at this time. 

Fuze. The FUZE, percussion, D.A, No. 253 Mk. I /A/, is made 
of brass, and is streamlined to continue the ogive of the projectile. 
It is designed to function after the projectile has entered the plane, 
but before it penetrates the opposite waH. The projectile will thus 
burst inside of the cockpit of the plane, for example, where the frag- 
ments and incendiary bursting charge will be most effective. The fuze 
is not boresafe since there is no positive separation between the 
detonator and the booster. It is threaded into the projectile and 
secured with either three equally-spaced stab crimps or Pettman 
cement Further details of the construction and function of the fuze 
are not avaiIable for publication at this time. 

Identification. From t h e  rearmost portion of the bourrelet forward, 
the surface of the projectile is painted yellow, with the Ietters “HEI,” 
indicating the type of filler, stencilkd in black. The remainder of the 
projectile, as far as the rotating band, is painted red. 

I CARTRIDGE, AP-T, M75. 

Complete Round. This cartridge is used primarily from aircraft 
against the armored parts of other aircraft, and may also be used 
against lightly armored ground and sea-borne targets. The complete 
round is 7.22 inches long, and weighs 0.639 pound. 

Cartridge Cases and Primers. M 2 1 A 1, “Standard,” M 2 1 A I B 1 ,  
“Substitute Standard,” or M2 1, “Limited Standard” cartridge cases 
with the appropriate primers may be used with this round (cartridge 
casts, page 325, and primers, page 325). 

Propelling Charge. 0.066 pound of FNH powder, type I1 is poured 
Ioosely into the cartridge case. 

Projectile. The projectile is machined from cold-drawn bar steel. 
A recess for seating the rotating band and a cannelure to receive the 
cartridge case crimps are cut into the projectile. The radius of ogive 
is 1.875 inches except for the very tip which is rounded giving it a 
blunted appearance. There is a cavity machined into the base to 
receive a tracer. 

Tracer, T h e  “T” in the nomenclature of this round stands for 
tracer mixture which is charged into the cavity in the base of the 
projectile. After the tracer charge is loaded, it is sealed by the assem- 
bly of a celluloid closing cup held in place by an adhesive compound. 
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The heat from the propellant ignites the closing disc which in turn 
starts the tracer mixture burning. 

The purpose of the tracer is to make a portion of the flight of the 
projectile visible so that the gunner may correct the fine of fire and 
find the target 

Identification. The projectile is solid except for the tracer cavity, 
and the nose is slightly rounded. It is painted with black lacquer 
enamel excepting the rotating band which must remain clean. 

CARTRIDGE, BALL. 
Complete Round. The CARTRIDGE, ball, w3s designed to simu- 

late the H.E.4 Mk. I for practice firing purposes. Since the projectile 
is cheap and easy to manufacture, its use for practice firing is economi- 
cal. As indicated by the nomenclature, the round has lately been 
adopted for actual combat fire. The: ballistics and effectiveness of the 
round in the field have warranted its manufacture and issue for 
combat, The complete round is 7.23 inches long and weighs 0.56 
pound, 

Cartridge Cases and Primere. M21A1, M21AlB1, or M21 Car- 
tridge Cases with appropriate primers, aie used (cartridge cases, page 
325, and primers, page 325). 

PropelIing Charge. 0.07 pound of FNH powder is held loosely in 
the cartridge case, 

Projectile. The projectile is machined from bar steel with a recess 
for a copper rotating band and a cannelure for securing the cartridge 
case. A cavity extending from the rear to about seven-eighths the 
length of the projectile brings i t  to the desired weight. A steel closing 
disc is fitted into the base. The nose of the projectile has an ogive 
radius of 2.56 inches. T h e  nose appears to have been cut off squarely 
about Y4 inch from the tip. No tracer is incorporated, 

Identification. The entire projectile except for the rotating band 
is painted black. The cut-off nose and the lack of any identifying 
marking on the projectile body serves to differentiate between the  
ball and the AP round. 

1 

PACKING, 
The three complete rounds for the 20-mm Automatic Guns, Ml, 

AN-M2, and British Hispano /A/, are packed similarly. Ten rounds 
are packed in a heavy chipboard carton. The carton is in two parts, 
the cartridges are placed nose down in two vertical rows of five in 
the bottom part, and covered with the upper part, which is labeled 
and glued in place. Twelve of these cartons, making a total of 120 
rounds, are placed in a metal-lined wooden box. 
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Detailed packing data may be obtained from ordnance drawings. 
The numbers of these'drawings may be found under packing data 
for 20-mm ammunition in SNL R-1, Part 2. 

FURTHER REFERENCES: OS 9-20, Vol. 11; SNL R-1; Ordnance 
Drawings; CompIete Round Chart No. 5981. 
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Chapfer 2 

Hand Grenades 

GENER4L. 
Hand grenades form an  important class of ammunition, especially 

for trench warfare. They are a convenient type of ammunition which, 
within certain limitations, enables the infantry to augment its primary 
weapons with a missile somewhat similar in action to a shell or 
bomb. Chemical hand grenades that produce clouds of irritant gases 
are also effective in dispersing mobs, quelling riots, etc. 

Types. Wand grenades are divided into three +general types, 
namely : explosive grenades containing a heavy charge of explosive, 
chemical grenades which contain a chemical filler, and training 
grenades developed for training in the use of grenades. At the present 
time, the Chemical Warfare Service handIes all chemical hand 
grenades and there will: be no discussion of this type. 

C;REN4DE, HAh?), FRAGRIEATATION, MK. IT, WITH H.4313 
GREN.4DE IGNITING FUZE M10.42. 
General. The Fragmentation Hand Grenade Mk. 11, loaded with 

E. C. Blank smokeIess powder and assembled with the Hand Grenade, 
Igniting Fuze M10A2 is the standard for manufacture and issue. Its 
function is to cause casualties due to  fragments of the grenade body. 
T h e  grenade complete weighs approximately 20 ounces. This grenade, 
as issued, is shown in figure 90. 
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-RED BAND RED Balun- 

GRENADE, HAND, FRAG - 
MENTATION, MK2 7 

I I I 

'GRENAOE, HAND; 'GRENADE. HAND, GAS; 'GRENI\DE,HAND, GAS: . 
SMOKE, HC, M8 IRRITANT, CN-OM, M6 IRRITANT, CN, M7 

TRAINING, MKIAI 

RA PO 4318 

Figure 89 - Hund Grenades 

Body: The Fragmentation Hand Grenade Body Mk. 11, is made of 
cast iron. It is about the 'size and shape of a large lemon and is 

' designed to fit comfortably in the hand. The outside surface is deeply 
serrated, horizontally and vertically, to'  assist in forming uniform 
fragments of effective size when the grenade explodes. The opening 
in the top i s  threaded for assembIy of the fuze. The body weighs ap- 
proximately 1 pound, empty. 

~. 

Bursting: Charge. The explosive filler or bursting charge consists 
of 0.74 ounce of E. C. Blank smokeless powder. This is a commercial 
type of semicolloided nitrocellulose, granulated into small shot-like 
grains. It is generally pink or yellow in color and is associated with 
the words "blank firen in that its principal use has been for loading 
blank ammunition for small arms. 

FUZE, Igniting, Hand GryIiadv, M10. This is a mechanical de- 
vice assembled t o  the grenade body which functions the'grenade at 
the time and under the circumstances desired. (For details, see 
figure 90.) T h e  fuze body (16, fig. 90) is threaded and screwed into 
the opening in the t o p  of the grenade body. A lever (10, fig. 90) 
covers the top of the fuze body, one end being bent over to hook 

I 

' 

- 

D-6c under a protruding lip. The other end of lever extends downwai 
and is curved to follow the contour of the grenade body. A cotter p 
(1  1, fig. 90) with a ring (20, fig. ' 90 )  in the eye extends through 
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holes in the Iever and fuze  body, holding the  lever and striker 
assembly (7, fig. 90) in place against t h e  action of the  spring (13, 
fig. 90) .  The primer (15, fig. 90) is of the center fire type and is 
known as the Mk. V. It contains a 0.4-grain charge of primer mixture 
in a cup inverted over an anvil. When the cotter pin (11, fig. 90) 
is removed and the lever (10, fig. 90) released, pressure from the 
spring ( 13, fig. 90) rotates the striker (7, fig. 90) around the hinge 
pin ( 1 2 ,  fig. 90). The point of the striker impacts against the primer 
cup and explodes the primer charge by crushing it on the anvil. The 
flame from the primer charge flashes through t h e  primer body and 
ignites a 2-inch piece of commercial time fuse ( 6 ,  fig. 90). This burns 
for approximately 5 seconds while conducting the flame to the igniting 
charge (3, fig. 90) which then explodes and functions the grenade. 
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Figure 91 - GRENADE, Hund, Fragmenfafion, Mk. I I  

The igniting charge consists of 7 grains of loose black 'powder con- 
tained in a copper case (4, fig. 90) .  The open end of the case extends 

.inside the stem of the fuze body and is crimped in place, the joint 
being waterproofed by an application of green colored N-RC. com- 
pound. The primer end of the fuze is protected against the entrance 
of moisture by a tin foil disc (14, fig. 90)  which is sealed in place . 

with shellac varnish. Other components of the fuze are the fuze sealer 

R A  PD tS1R 

Figure 92 - Grenude - Secfion View 
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(8, fig. 90) and the composition washer (13, fig. 90). T h e  fuze sealer 
is a piece of sheet metal which fits around the fuze body just above 
the threaded portion. T w o  projecting sides fit the triangdar space 
hetween the fuze body and lever, thus preventing the entrance of 
mud, sand, or other foreign material into the firing mechanism. The 
composition washer serves as a gasket between the fuze and grenade 
body when the fuze is seated in place. Should the spring (13, fig. 90) 
lose its strength or become "set," failure of the fuze will result. It has 
been found necessary to  replace old springs with new ones after long 
periods of storage. The complete fuze ' weighs approximately 3.22 
ounces. 

FIZE, Igniiing, Hand GrPnatIe, 3110.41. The A1 modificiation of 
the FUZE, igniting, hand grenade, MlO, consists of a redesign of the 
head of the fuze so that the fuze sealer washer is dispensed with 
and ye t  the striking mechanism is completely enclosed as before. 

F U E ,  Igniting, Hand Grenade, JilO.42. The A2 modification of 
the FUZE, igniting, hand grenade, M10, consists of a change in the 
explosive train.-Tbe length of the Bickford fuse is shortened from 
2 inches t o  l-:{,; inches, and between it and the primer are two deIay 
pellets of compressed black powder. The delay 'time remains 5 
seconds, 2 seconds being obtained from the black powder pellet and 
3 seconds from the' shortened length of Bickford fuse. This modifica- 
tion was fourid necessary in order to prevent the primer flame from 
completely bypassing the Bickford fuse and igniting the igniting 
charge directly when small diameters of Bickford fuse were coinci- 
dentally associated with large inner diameters of the fuze stem. 

Operation. The grenade is grasped in the throwing hand with the  
lever held firmly against the grenade body. T h e  first finger of the 
free hand is inserted in the ring, gripping it firmly between the second 
and third joints of the finger. The cotter pin is withdrawn by pulling 
the ring. The grenade is then ready t o  be thrown. The thrower must 
take every precaution after the cotter pin has been withdrawn, not 
to release his grip on the lever until the grenade is thrown. The 
grenade is thrown with a full swing of the cocked arm as one would 
throw a ball. The instant the grenade is released, the  striker forces 
the lever away and fires the primer as shown in figure 91. Five seconds 

bursts, forming many small fragments, some 6f which may fly over 
200 yards. Personnel should be thoroughly familiar with the safety 
precautions in the following paragraphs before attempting to fire live 
fragmentation hand grenades. 

later the action of the fuze causes the grenade to explode. The body r' 

Safety Precautions. 
1'. A live fragmentation hand grenade should never be thrown un- 
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less cover is at hand behind which the operator and friendly troops 
may secure shelter. Fragments may fly over 200 yards. 

2. T h e  grenade should not be armed by withdrawing the cotter pin 
unless the grenade is to be thrown at once. If the lever is accidentally 
released after the cotter pin is withdrawn, the striker will function 
immediately and the grenade will expfode in approximately 5 seconds. 

3. If the striker is accidentalIy allowed to function. the grenade 
should be thrown as far as possible and the thrower should seek 
shelter, but if none is near  he should drop flat on the ground and 
lie prone, 

4. If the grenade is accidentally dropped after the cotter pin has 
been removcd, it should be picked up and thrown immediately; there 
is plenty of time if one does not hesitate. It wil1 function in 4 or 5 
seconds. but it can be thrown farther than one can r;'n in that length 
of time, The operator should throw himself flat on the ground, as 
above, and warn others near him to do likewise. 

5. It should never be assumed that one can guess when 5 seconds 
have elapsed, and allow the striker to function a moment or so before 
throwing the grenade. The material on the A2 modification of the 
fuze should bear out the wisdom of this precaution. 

6. Live grenades that fail to fire (duds) should be handled very 
carefully in the manner prescribed in FM 23-30. 

7. It should be kept in mind that the hand grenade is always 
loaded and cocked It is always pointed at you. It is safe and effective 
when properIy handled, but it is very dangerous when handfed other- 
wise. 

Painting and Marking. Loaded Fragmentation Hand Grenades 
Mk. If, are painted hstreless olive drab. The levers of the igniting 
fuzes are stamped with the fuze model, lot number of loaded fuze, 
and the fuze loader's initials. 

Packing. Loaded and fuzed fragmentation hand grenades are 
packed in individual fiber containers, 25 grenades in containers per 
wooden packing box. 

G R E N A D E ,  H A N D ,  OFFENSII 'E,  RIE; .  I I I . 4 1 ,  UNFL'ZED 
(ADAPTED FOR HAND G R E N A D E  DETOSATLYG FUZE, 

! 

i M6.112). I I 

General. Because of its structure, which is such that there is no 
marked fragmentation, this grenade can be used more safely in the i 

i open than can fragmentation hand grenades. It is used for demolition, 
I 
! Bgrrly. T h e  body of this grenade is formed of laminated cartridge 
) i  

I paper and is fitted with light sheet metal plates crimped to the ends - -  - 1  

D - 6 ~  of the body. In the center of the-top,  a threaded brass colla 
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crimped in place as an adapter for the FUZE, detonating, hand 
grenade, M6A2. T h e  grenade is cylindrical in shape. 

Filler. The filIer of  this grenade is a pressed charge of flake TNT. 
FUZE, Detonating, Hand Grenade, M6A2. This fuze is simiIar in 

mechanical action to the FUZE, igniting, hand grenade, M10A2. It is 
provided with a 5-second delay. 

Painting and Marking. The Ioaded grenade body is black in color. 
A yelIow gummed paper sealer runs about the center of the body 
and is printed with the type, the model, the lot number, the date Qf 
loading, and the Ioader's initials. 

Packing. The Ioaded offensive hand grenade and the FUZE, deto- 
nating, hand grenade, M6A2, are packed and shipped separately. The 
loaded grenade'bodies are packed 24 per box or 50 per box. The 
fuzes are packed 25 per carton, 8 cartons (200 fuzes) and 1 wrench 
(for field assembly of fuze to grenade) per box. 

GRENADE, HAND, TRAIh'ING, MK. IAT. 
General, The training hand grenade is made of cast iron and is 

approximately the same shape, size, and weight as a Ioaded Fragmen- 
tation Hand Grenade M k  11. A projection is cast on the top and 
side to represent the fuze assembly. The A1 modification consists of 
the addition of a cotter pin and pull ring t o  a hoIe drilled in appro- 
priate position through this projection. This more closely simulates 
the operations invoIved in the throwing- of a fragmentation hand 
grenade. The training hand grenade is used for preliminary practice 
in grenade throwing. 

Painting and Marking. This grenade is painted black; that being 
its only distinctive marking. 

Packing. This grenade is packed 24 per box. 

FURTHER REFERENCES: SNL S-4; OFSB 3-10; TM 9-1900, 
TM 9-1985; F M  23-30; 0.0. 7224. 
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Rille Grenades and Rockefr 

RIFLE GRENADES. 
General, Rifle grenades fall into three general types: antitank 

grenades, practice antitank grenades, and fragmentation grenades. 
These types are designed to be fired from the cal. .30 rifle and the 
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cal. .30 carbine. The various weapons used to project the rifle gre- 
nades require certain accessories. 

The U. S. RIFLE, cal. .30, M1903, requires a launcher which is 
attached to the muzzle of the rifle, and the CARTRIDGE, rifle gre- 
nade, cal. -30, M3. 

The U. S. RIFLE, cal  .30, M1903A1 and M1917, may also be 
used to project rifle grenades. In such cases, each of the above rifles 
requires a special sight and the M1917 Rifle also requires a special 
launcher, designed to fit this weapon in particular. 
The cal. 3 0  carbine requires a special launcher and the CAR- 

TRIDGE, grenade, carbine, cat .30, M6. N o  further information is 
available at the present time with regard to these accessories for the 
firing of rifle grenades from the carbine. 

The origina1 issue of antitank grenades to an individual soldier is 
made by means of a kit which contains, in addition to a supply of 
grenades and cartridge, the necessary auxifiary equipment for the 
rifle with which he is provided. Subsequent issues consist of only rifle 
grenades and cartridges until such time as replacement of the acces- 
sories becomes necessary. 

GRENADE, Rifle, H.E., M9. This is the originally developed 
antitank grenade, and is now standard for issue only since an im- 
proved type has been developed. It has a sheet metal body and 
weighs 1.5 pounds. It will detonate upon impact, provided the sur- 
face struck and the angle of impact are such as to exert pressure on 
the projection on the nose of the grenade (fig. 99). 

GRIEN.4DE, AT, M9A1.  This grenade also has a sheet metal body, 
but weighs only 1.31 pounds. It is more sensitive than the M9 and 
may detonate upon impact with soft earth However, for certainty of 
detonation, it should strike the target head-on, or nearly so. The 
grenade consists of two principal parts: the high explosive head, and 
the stabilizer tube and fin assembly (fig. 99). Tde head of the 
grenade is composed of the ogive, or forward rounded portion; and 
the body, or rear portion to  which the ogive is crimped. The charge 
of the grenade is 5O/SO cast pentolite with the exception of a 10/90 
cast pentolite booster surround. 

This type of charge is known by the name “shaped charged.” The 
effect of such a shaped charge on armor plate is very unusual. It 
appears to focus the detonating wave against a small area of the plate. 
This focused and concentrated wave hits the plate with such terrific 
force that a roughly cyIindrica1 hole is driven through it. The metal 
of the plate is raised to an incandescent heat and issues from the 
rear of the hole in the armor in the form of a cone-shaped spray whose 
angIe of opening is approximately 90 degrees. This ef fec t  of the 
shaped charge is also known as the “Munroe effect,” receiving this 
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CARTR IDCE, 
AT, CRENAOE,M3 

GRENADE, A T  M 8AI. 

LAUNCHER, CRENAOE,Mt. 

RA PD 15194 

Figure 99 - Rifle Grenades and Luunther 
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name from that of the discoverer of the effect of shaping charges. 
Some figures substantiating the effect on armor plate will be pre- 
sented in the sections dealing with antitank rockets. 
The stabilizer assembly consists of these major parts: the fuze 

body, which contains the fuze parts and which threads into the union; 
the stabilizer tube, which attaches to the rear of the fuze body with 
four rivet-like pins; and the  fin, which is spot-welded to  the rear 
of the stabilizer tube. 

The fuze is a simple impact firing device consisting of a spring 
restrained striker, which an impact strikes a detonator of priming 
mixture, lead azide, and tetryl, which in turn causes detonation of 
a booster of tetryl. The wave from the booster in turn detonates the 
bursting charge in the grenade body. The striker is held safe in 
storage by a safety pin which clips to the stabilizer tube . .  and passes 
through the fuze body, at the same time engaging an annual groove 
in the striker. This safety pin must be removed prior to firing the 
grenade. 

The stabilizer tube serves two purposes, an attachment for the 
fin, and a support for the grenade on the launcher. The tube is slipped 
over the end of the launcher. The fin, of course, stabilizes the flight of 
the grenade. 

It should be noted that the penetration of the grenade is not 
achieved by its velocity, the initial velocity being in the vicinity of 
150 feet per second, but entirely by the effect of the shaped charge. 

GRENADES, AT, Practice, M 1 1  and M l l h l .  These grenades are 
dummy (inert) grenades, similar in size, shape, and weight to the 
GRENADE, rifle, HE, M9, and the GRENADE, AT, M9A1, respec- 
tively, Each of these grenades consists of two parts, a head and a fin 
assembly. When damaged by repeated use, the fin assembly may be 
replaced. These grenades are used for target practice only. 

CARTRIDGE, Rifle Grenade, Cal, .30, 513. This cartridge, used 
in discharging rifle grenades, is a special type of blank cartridge, rec- 
ognizable by the rose crimp at its mouth. Only this cartridge must be 
used for this purpose. Neither ordinary blank ammunition nor ball 
ammunition may be used. 

LAUNCHER, Grenade, M I .  The launcher, on which the grenade 
is placed for firing, is an extension to the barrel of the rifle. A clamp 
with a wing nut is provided for attaching the launcher securely to 
the muzzle of the rifle. When the launcher is attached, the rifle may 
be employed for firing ball ammunition; however, the bayonet can- 
not be fixed. The rings and grooves on the launcher (fig. 99) act as 
gas checks, slowing down the escape of the propellent gases from the 
rifle grenade cartridge. 

A rubber recoil pad is provided for protecting the Recoil Pad. 
rifle stock when the rifle is fired with butt resting against a hard sur- 
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face. The pad also lessens the shock of recoil when the rifle is fired 
from the shoulder. 

High explosive grenades are painted a 
lustreless olive drab and stenciled in yellow with the model and lot 
number. Practice grenades are painted black and stenciled in white 
with the model and lot numbers. 
Packing. GRENADES, rifle, HE, M9, and AT, M9AI, are packed 

1 per fiber container, 10 containers and 11 cartridges per box. 
GRENADE, AT, practice, M11, is packed 1 grenade and 1 car- 

tridge per fiber container, 50 containers per box 
GRENADE, AT, practice, M11A1, is packed 1 per fiber container, 

50 containers per box. 
CARTRIDGE, rifle grenade, cat  .30, M3, is packed 20 per cartbn, 

100 cartons (2,000 rounds) per metal lined box. 
GRENADE, Rifle, Fragmentation, Impact, M17.  
General. The MI7 Impact Fragmentation Rifle Grenade is an 

antipersonnel grenade for use in conjunction with standard grenade 
launchers, grenade cartridges, and cal. .30 rifles. The grenade i s  fired 
in a manner similar to the firing of the Antitank Grenade M9A1, ex- 
cept for the range determination, An impact type of fuze fires the 
grenade upon impact. The maximum range when fired from a gre- 
nade launcher on the M1917 or M1903 Rifles is about 220 yards. 

Description. The grenade consists of a serrated cast iron body to 
which is fitted a tail assembly made up of a stabilizer tube and a 
fin assembly. An impact fuze is located in the forward end of the 
stabilizer tube. The firing pin is held in the unarmed position by a 
safety pin, which fits in an annular groove around it,’ihrough a hole 
in the fuze body, and clamps about the stabilizer tube. The safety 
pin and fuze is identical to  that of the Antitank Grenade M9A1. 

Function. The grenade is fired from a grenade launcher fitted to 
a cal. .30 rifle by using a standard rifle grenade cartridge (CAR- 
TRIDGE, rifle, grenade, cal, 30, M3). The safety pin must be re- 
moved before the grenade is fired Upon impact, the fuze functions 
and detonates the grenade, provided the surface struck and the angIe 
of impact are such as to exert pressure on the forward end of the 
grenade. 

Packing and marking. The grenades are painted IustreIess olive 
drab. Ten grenades in individual fiber containers and a carton of 11 
rifle grenade cartridges are packed in a wooden packing box. Also 
included in the box are 3 launcher positioning clips for use in range 
determination. 

Painting and Marking. 

- -  

ROCKETS. 
ROCKETS, .4T, 2.36-inch. The 2.36-inch A T  rockets are 

launched from t h e  LAUNCHER, rocket, AT, M1. The launcher is 
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NOZZLE 7 

RA PO 24025 

figure IO1 - ROCKIT, AT, 2,36=ineh, Mb 

an open tube approximately 54 inches long and 2.365 inches internal 
diameter, equipped with hand grips, stock, firing mechanism, and 
sights. The firing mechanism is electrical in nature, the ignition of 
the rocket propelling ,charge being accomplished by the current from 
a 2 dry-cell battery in the stock. The Sauncher may be fired from the 
shoulder. There is no recoil, since propulsion of the rocket is by jet 
action of the propelling gases. The range of the rockets ranges from 
200 to 300 yards as an optimum, although longer ranges can be ab- 
tained. The muztfe velocity is about 300 feet per second. Two types 
of rocket are provided; namely, high-explosive and practice. 

ROCKET, AT, 2.36-inch, M6 (fig. 101). This rocket is a high- 
explosive projectile for use against tanks. It is 21% inches long and 
weighs 3’/2 pounds. The rocket consists of three principal parts: the 
high-explosive head, the stabilizer tube, and the fin assembly. 

The head consists of metal parts which are: similar in function to 
the parts of the AT grenade head. These parts are the ogive and the 
body. The bursting charge is similar, both ip that it  is a “holIow” or 
a “shaped charge,” and also in its composition which is mainly 50/50  
pentolite with a 10/90 pentolite booster surround. It is, however, a 
heavier charge, weighing approximately ?h pound. 

The stabilizer tube consists of two principal parts: the fuze body, 
which threads ‘into the union and contains the fuze mechanism, and 
the powder tube to which the fuze body is permanently joined, and 
which contains the propellent charge. 

The fuze is similar in all its components to  that of the A T  
grenade. It is, however, of heavier construction, as is the entire rocket, 
and contains heavier booster and detonator charges. The parts of the 
fuze are a spring restrained striker; a detonator of priming mixture, 
lead azide, and tetryl; and a booster of tetryl. The striker is held in 
the unarmed position prior to loading into the launcher, by a safety 
pin which engages an annular groove in the striker as it passes 
through opposed holes in the fuze body. The safety pin clips to the 
stabilizer tube and must be removed prior to firing of the rocket. 
The powder tube or remainder of the stabilizer tube in this case 

serves as a housing for the propellent powder and an electric mfety 
match or squib. The propellent powder is a monoperforated ballistite 
type formed into rather long grains. The electric safety match 
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an igniting charge of bIack powder is located at the upper end of 
the powder tube. T w o  contact wires pass down through the powder 
tube and out through the nozzle portion of the fin assembly. 

T h e  fin assembly consists of three parts: the nozzle, which is a 
venturi tube; the trap, which is a spider ring closing t h e  nozzle open- 
ing above the venturi and hoIding the propellent powder in place; 
and finally, the fins themselves. The fins are six metal blades, each 
spot-welded t o  the outer surface of the nozzle at two points, Each 
blade is notched at a point opposite the lower extremity of the noz- 
zle. These notches are unpainted and one of them serves as a con- 
tact for the electric safety match, one ignition wire being soldered to 
it. The other contact is made by means of an insulated (with a fiber 
strip) brass contact ring encircling the ogive. A brass connector strip 
runs from the end of the body to this ring. To the end of the connec- 
tor strip is soldered the other ignition wire from the electric safety 
match. This  ignition wire is taped to the stabilizer tube midway be- 
tween fins and body. 

Function. The safety pin is removed and the rocket inserted-into 
the rear opening of the launcher. Xt is held in place by a safety catch. 
Firing is accomplished by establishing an electric circuit between 
rocket and launcher. This causes ignition of the electric safety match, 
the black powder ignites, and the propellent powder gases issue 
through the nozzle, the venturi serving to increase their velocity. This 
back blast serveh to propel the rocket forward. There is no recoil and 
the back blast should not affect the firer since the powder is designed 
to be completely burned within the launcher. On impact with the 
target the striker, due to inertia, drives forward overcoming its re- 
straining spring. It strikes and causes detonation of a detonator of 
priming mixture, lead azide, and tetryI, which in turn carries detona- 
tion of a tetryl booster, a 10,'90 pentolite booster surround, and a 
SO/SO pentolite bursting charge. 

Effect,  The rocket has effect against various targets as follows: 
1. Armor plate. Penetration slightly in excess of 3 inches of 

homogeneous steel armour plate at all ranges and at angles of impact 
as low as 60 degrees from normal. A hole, roughly cylindrical and 
about 1 inch in diameter, is blown through the plate, the force ex- 
erted by the detonation being of such high order that the metal of 
the armor plate is raised to a state of incandescence, and exits from 
the back of the plate in a spray of several hundred particles. Such a 
spray is cone-shaped with its angle of opening about 90 degrees. This 
spray exerts antipersonnel effect to a distance of 30 yards and usually 
causes explosion of ammunition it strikes. 

2. Masonry. Penetration of brick walls and rock masonry not aver 
8 inches in thickness is accomplished with a burst having a powerful 
blast effect. 
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3. Structural steel. Shattering effect against cast steels and such 
materials as girders and railroad rails. Effect against a motor block 
causes extensive damage, in most cases irreparable. 

4. Wood. Penetration of up to 9 inches of pine timber, caused by 
its blast action. Less than 1 inch of wood ordinarily will not cause 
detonation. 

5. Wafer. Water wilI not cause detonation of the rocket bursting 
charge. 

6. Soil. Impact with the  ground will not ordinarily cause detona- 
tion except at ranges in excess of 300 yards. ,The trajectory is suffi- 
ciently flat to cause the rocket to ricochet at  shorter ranges without 
detonating. At ranges from 300 yards to 650 yards, the extreme range. 
impact usually does cause detonation except in very soft soil such as 
mud. Bursts against the ground have much of the blast effect and all 
of the appearance of 75-mm H.E. shell. However, it will be under the 
most exceptional circumstances that this type of rocket will ever be 
employed against personnel in the open. 

Uses. The primary use of the rocket is of course against tanks, it 
being highly effective against all known types of medium tanks. It, 
however, has secondary uses as follows: 

I .  Antitank mine. The rocket is placed, nose up, in a hole in the 
ground about 2 feet deep, properly placed to achieve the desired 
effect. I: is fired electrically by attaching the ends of two wires to 
the rocket ignition wires, one to the brass contact ritg on the ogive. 
the other to the fins. Ordinary twisted field telephone wire and the 
dry-cell battery from the launcher suffice for this purpose. The rocket 
may be placed in a road bed or set horizontally into the side of a 
cut or bank. 

'2 .  Demolition. The  rocket may be used for destruction of rail- 
road rails, structural steel, disabled armored vehicles, and various 
types of material. It may be placed in or near the object to be 
destroyed, allowance being made for about a f m t  of travel before 
impact. Ignition is accomplished as in the antitank mine use. 

3. Booby traps. Wnen used for this purpose, the rocket should be 
sited to strike a hard surface such as masonry or heavy timbers to 
obtain maximum effect of the blast. The ignition would be accom- 
plished as above with a trip wire or similar device to make contact. 

ROCKET, Practice. 2.36-inch, M7. This rocket is similar in 
shape, size, and weight to the high-explosive type. However, it is 
provided with only a propellent charge, the head being inert. No 
fuze is provided. T h e  end of the stabilizer tube is extended to coun- 
ter-weight the head and make the ballistics of this rocket similar to 

that of the H.E. type. A safety pin passes through the stabilizar +i*ho 
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J&;l RA PD 24023 

Figure 102 - Pucking of ROCKET, AT, M6 

at the upper end and in order to make the detail of firing this rocket 
similar to that necessary in the above H.E. ,type. Since there i s  no 
fuze, it naturally serves no useful function. In all othkr respects the 
rocket is similar to the H.E. type. It is used for target practice only. 

Painting and Marking. The M6 Rockets (H.E. t y p e )  are 
painted a fustreless olive drab and stenciled in yellow, while the prac- 
tice type (the M7) is painted black and stenciled in white. The 
stencil in each case includes the type, model, and lot number. 
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. I  Packing. Each of the above types is packed 1 per fiber container, 

! .  I 20 containers (20 rockets) per box. ; I  
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) I  
FURTHER REFERENCES: TM 9-294, TM 9-1900; FM 23-30; 
TC 104; SNL S-4, SNL S-9. 
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Trench Morfor Ammunifion 

HISTORY. 
Experience in World War I emphasized the need of more exten- 

sive and efficient artillery for the support of the land army. The in- 
fantry needed a weapon which would support it when it outdistanced 
its artikry forces. The artillery was merely able to give initial sup- 
port. This resulted in terrific massacres of the infantry with the loss 
of what had been gained. Some attempts were made to increase the 
offensive power of the infantry by attaching field artillery batteries 
and guns. However, flat trajectory weapons did not supply the 
answer to the problem. The enemy dug in and t h e  shells passed over 
the trenches or hills where they were located. In addition. a 550-yard 
minimum range of the artillery weapon and a 50-yard maximum 
range of t h e  hand grenade produced a definite void. 

The earliest form of the trench mortar weapon was a crude affair, 
It consisted of an arrangement of pipes and supportx Crude missiles 
were hurled at  the enemy by propelling charges. At the time of entry 
into World War I, the United States did not number the trench 
mortar as one of its standard weapons Britain, however, had adopted 
a standard 3-inch trench mortar weapon known as the Stokes Mortar. 
This weapon had a high angle of fire, short range, and short barrel. 
It was muzzle loaded and had a smooth bore. It fired a projectile 
weighing 11.7 pounds a maximum distance of 750 yards This weapon 
at the time was the answer to a great need. It gave a decent range 
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and much better accuracy than the crude affair of pipes. The weapon 
served its purpose in that it supplied the needed support for the in- 
fantry that the artillery fire lacked, and it served to  blast out machine 
gun nests, barbed wire entanglements and other obstructions. It also 
proved its efficiency by being a fight weapon, firing a fairly heavy 
shell; being simple to manufacture and easy to carry. 

Brief Comparison of Weapons. The classification of gun, how- 
itzer, and mortar no longer conveys the precise meaning it once did. 
As formerly defined, a gun was a long, high-velocity weapon fired at’ 
elevations not exceeding 20 degrees; a howitzer of equal caliber was a 
shorter, lighter weapon, firing at higher elevations than the gun with 
Iess velocity, and at targets that could not be reached by direct 
force; the mortar was still a shorter weapon designed to fire at ele- 
vations up to 65 degrees and to give plunging fire on the targets. The 
distinction between gun and howitzer is less marked. The modern 
gun carriage permits firing at high elevations. For example, the 1 6  
inch seacoast gun can be fired at elevations up to 65 degrees, and. 
antiaircraft guns can fire up to 85 degrees. On the other hand, the 
increased ranges demanded of howitzers have necessitated longer, 
heavier weapons to produce the velocities required. The factors of 
weight and mobility, however, still justify provision of distinctive 
gun, howitzer, and mortar types of mobile artillery. Considering 
equal calibers, the gun will have the highest velocity, longest range, 
and least mobility, 

S r p o s e  of the Trench Mortar Weapon. 
1. To tear down barbed wire entanglements. 
2. To blast troots out of trenches. 

3, To destroy obstructions. 
4. T o  reach dead space behind hills. , 

3-INCH TRENCH MORTAR AMMUNITION. 
General. The 3-inch trench mortar shell consists of a cylindrical 

steel casing, having a steel base and steel head screwed on at  each 
end of the casing. The steel head serves to close the nose of the shell, 
and also seats the booster jacket and fuze. The steel base serves to 
close the tail end, and seats the cartridge container. Depending on 
the type of shell, the filler will either be TNT, WP, or inert filler 
with black powder to act as a spotting charge. 

The booster jacket which is seated in the steel head consists of 
a I-piece drawn steel cup with a supporting flange formed on one 
end. It serves to seat the booster charge consisting of mercury ful- 
minate, tetryl, and TNT; or, in case of the practice shell, black 
powder. The fuze which screws into the head is known as the Mk. VI, 
all-ways percussion fuze. “All-ways,” because this fuze is designed to 
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Figure 1 8 - 81-mm Moriar  

I1 function regardless of what position the shell may land, on nose, 
tail, or side. "Percussion," because this fuze has no detonating element 
in it and functions on impact action. This fuze must be used on 3- 
inch trench mortar shell because the shell is unstable in flight and 
m a y  land in any position. 

The cartridge container consists of a short, steel tube threaded 
at one end so as t o  screw on the steel base. The interior of the car- 
tridge container is hollow, and into this cartridge container fits an 
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ignition cartridge. Sixteen holes are drilled through the walls of the 
cartridge container to permit the escape of gases after the ignition 
cartridge is fired, and also to allow the  ignition of powder rings which 
are placed around the outside of the cartridge container. 

The propelling charge consists of two main units: 

1. The ignition cartridge. 

2. Powder rings. 
The ignition cartridge. This is known as the Mk. I green cartridg 

and is similar in appearance to  a blank shotgun shell. It consists of 
a cardboard cylinder, which has a brass base containing a primer. 
The rest of the  ignition cartridge consists of 120 grains of loose 
ballistite sporting powder. The  ignition cartridge fits into the cartridge 
container so that  the primer fits flush with the end of the  container, 
and when the shell is dropped into t h e  weapon the  primer strikes 
the firing pin of the trench mortar weapon. The flame produced from 
the primer ignites the ballistite powder which propels the shell a 
distance of 150 yards. 

Powder rings. The powder rings consist of ring-shaped, silk cloth 
bags, each loaded with 100 grains of ballistite or 110 grains of M R  
No. 31 powder. The rings fit around the outside of the cartridge 
container and are  ignited by the flame from the ignition cartridge. 
The she11 may be fired by using the ignition cartridge aIone, which 
permits a range of 150 yards, or may be fired by using the  cartridge, 
and one, two, or three powder rings, depending upon the range de- 
sired. This permits four' zones of fire, giving ranges of approximately 
150 yards to approximately 750 yards. Zone 1 firing is conducted by 
using the cartridge only; zone 2, by using the cartridge and one 
powder ring; ione 3, by using the cartridge and two powder rings; 
and zone 4, by using the cartridge and three powder rings. The 
number of powder rings t o  be used is determined by the range de- 
sired. More than three powder rings art never used, as excessive 
pressure would be developed which might burst the mortar. Zone 4 
is within the working piessure of the mortar, but use of this charge 
is recommended only in case of necessity. 

Types of Anmiunition : H.E. shell, chemical shell, and practice 
shell. 

Class of Ammunition, Semifixed. Although a11 the ammunition is 
designed to be loaded into the weapon in one operation, provisions 
are made for adjusting the  propelling charge at the point of fire. 

Packing. T h e  3-inch trench mortar shell is sent to the field as un- 
assembIed, complete rounds. Three unassembled compIete rounds are 
packed per wooden box, with one extra propelling charge (a total of 
12 powder rings and 4 ignition cartridges). 
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81-MM TRENCH MORTAR. 
General. The first attempt to obtain more efficient trench mortar 

ammunition was with the development of the 75-mm smooth bore 
mortar in which the old 75-mm French type shell was modified by 
tapering the shell from the bourrelet back to  the base, and fitting an 
aruminurn fin in the base of the shell. The round was propelled by 
means of an ignition cartridge inserted in a short cartridge case, and 
with propelling increments inserted between the blades of the fih 
The stability of the round was not satisfactory, and the development 
was abandoned A streamlined projectile with fin assembly was then 
designed for the 3-inch trench mortar with poor results. Several at- 
tempts were made with shell of different contours, but proved un- 
satisfactory because proper stability was not obtained. 

After World War I, there was an early trend away from the low 
powered, muzzleloading Stokes mortar to breech and rifled mortars 
which were mounted on wheels. The muzzle velocity, the range, and 
the weight increased, but in so doing, the effectiveness of the trench 
mortar was decreased in that it last its simplicity. The weapon be- 
came too cumbersome and unwieldly. 

Meanwhile the Edgar Br.andt Company worked on the 81-mm 
trench mortar which turned out to be simple in design, utilizing 
ammunition which was stable in flight and had a long range. In 1931 
and 1932, tests conducted by the War Department proved that this 
mortar and ahmunition were highly satisfactory. In 1932, manu- 
facturing rights were purchased from Brandt Company. The weapon 
itself was a refinement of the 3-inch trench mortar, consisting mainly 
of a cross leveling mechanism, a better sight, and a heavier baseplate. 
For simpficity and effectiveness, this mortar proved a remarkable 
weapon. 

Advantages of 81 -mm over 3-inch Trench Mortar Ammunition. 
1. The 8l-rnrn ammunition is more stable in flight. 
2, The 81-mm ammunition has a longer range, 
3. The 81-mm ammunition comes to the firing line assembled, 

4. The 81-mm ammunition utiIizes a point detonating fuze. 

Types of 81-mm Ammunition : High-explosive shell, c h e m i c a 1 
shell, practice shell, and training shelf. 

Class of .4mmunition. 81-mrn ammunition is classified as semi- 
fixed; although the ammunition is designed to be loaded into the 
weapon in one operation, provisions are made for adjusting the p m  
pelling charge at the point of fire. 

Description. The ammunition itself is streamline in design. It has 
R stabilizer assembly in the rear of the shell to produce stability in 
flight and to seat the propelling charge. The stability adds to the 
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range, velocity, and accuracy of the projectile, and causes the pro- 
jectile to strike point first, allowing the use of a point detonating 
fuze. It comes assembled with fuze, propelling charge, and ignition 
cartridge in place. The only operation necessary before loading the 
shell into the weapon is to remove the round from its fiber container 
and then pull the cotter pin or safety wire from the fuze and drop 
shell into the weapon. 

i, 

SHELL+ H.E., M43. The shell was originally adapted as the light 
shell far the 81-mm mortar. It is designed for use against light tar- 
gets such as machine gun nests, barbed wire entanglements and 
personnel in the open. 

Shell body. The body of this shell is constructed of forged steel. 
It is tear-dropped in shape; that is, blunt nose and tapered tail. It 
has a bowrelet machined near the nose of the shell consisting of 
several annular grooves which Serves to act as a forward bearing 
surface and a gas check The action of the propelling charge gases 
expanding in the grooves and contracting to pass the raised portions 
tends to slow the gases and prevent their passing the bourrelet. The 
nose is machined and threaded to receive an adapter. The adapter 
is threaded and acts as a bushing for a bakeIite fuze well cup and 
the fuze. The bakelite fuze well cup is fitted to the adapter before 
it is assembled to the shell body and prevents the entrance of foreign 
material into the fuze cavity prior to the assembly of the fuze to the 
round. The fuze used is the Point-detonating Fuze M4S. This fuze 
has a selective element and can be set for either superquick or delay 
action. (For detaiIs, see pages 295 to 298.) T o  the rear of the bourre- 
let is a curved taper reducing the base of the shell to approximately 
lY2 inches. The base is closed and machined so as to receive a 
stabilizer assembly. The shell filler is 1.22 pounds of TNT. The total 
weight of completely assembled round is 7.05 pounds. Entire length 
of the fuzed shell is 13Y' inches. 

Fin assmbly. The fin assembly consists of a machined cartridge 
container to which are attached six stationary fins. One end is closed 
and threaded $0 as to be screwed on t o  the body of the shell. The 
other end is machined and hollow inside so as to receive the ignition 
cartridge. Several holes leading from the interior to the exterior 
periphery of the cartridge container serve to conduct the flames 

? 

! seated in the fins. 
from the ignition cartridge to the propellent increments which are 

The ignifion cartridge. The Ignition Cartridge M3, red, is similar 
in appearance to a shotgun shell; the head is of brass and contains 
the percussion primer; the body is of cardboard, red in color, and 
contains 120 grains of finely granulate double base powder. It is de- 
signed to fit into the hollow portion of the stabilizer assembly. 

a :  t 
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The propellent increments. The propellent increments are in the 
form of small half-round celluloid increments. These increments are 
often referred to as “chocolate drops” due to their similar shape. Each 
of these increments contains 100 grains of finely granulated double 
base powder. 

A total of one ignition cartridge and a set of increments comprise 
the full propelling charge (720 grains of ballistite). The increments 
are held in the stabilizer assembly by small flanges on the fins and 
may be removed to adjust the propelling charge. 

Zones of fire and range. This shell has seven zones of fire. The 
first zone of fire consists of the ignition cartridge. Zone seven consists 
of the ignition cartridge and six increments. 

Zone one has a range of approximately 100 yards. 
Zone seven has a range of approximstely 3,300 yards. 
Marking and packing. The shell body is painted olive drab lustre- 

less with yellow stencil t o  indicate H.E. filler. The stenciling includes 
the following information: caliber of weapon, kind of filler, model 
number of shell, and ammunition lot number. 

For storage, shipment, and issue this shell is packed as a complete 
assembled round with the fuze and propelling charge in pIace. 

It is packed one round per individual fiber container, six containers 
per bundle. Weight of a full bundle is 59 pounds. It may also be 
packed one per individual fiber container, eight containers per wooden 
box. Weight of a full box is 91 pounds. 

Individual fiber containers are sealed with adhesive tape. The 
color of the tape and stenciling indicate the type of the shell inside. 

Metal plates are placed on the ends of each packing bundle. One 
plate gives the number of rounds contained in the bundle, the nomen- 
clature of the rounds, the lot number, and initials of the loading plant. 
The plate at the opposite end gives the proper shipping name as listed 
in SNL R-4, the total weight of the loaded bundle, and cubic dis- 
placement. 

Packing bundles are held together by a rod passing through the 
center of the bundle with a wing nut at the end. After assembling, 
each bundle is sealed with B wire and lead seal. If this seal has not 
been broken, the bundle may be considered as the original package, 
positively identified by the metal plates at the ends of the bundle and 
by the marking of the fiber container. 

SHELL, H.E., M43A1, This shell was designed to  replace SHELL, 
H.E., M43. It is standard for issue and manufacture (S gb M), where- 
as the SHELL, H.E., M43, is standard for issue (S).  

Shell body. The body, filler, adapter, and bakelite fuze well cup 
are exactly the same as in the M43. The fuze used is the Point-deto- 
nating Fuze M52, which has a superquick action. Due to  the light 
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Figure llOu - SHELL, H.E., M43A1, 81-mm Morfai 
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figure 1 lob - SHELL, Practice, M43A1, 81mm Morfar 

weight and blunt nose of this shell, very little penetration can be 
obtained. This shell, as the M43, is designed, therefore, to produce 
fragments as its primary function against personnel in the open and 
against barbed wire entanglements. Fragments to be effective must 
be above ground. The use of a superquick fuze to burst the shell 
above ground is therefore mandatory. For details in the functioning 
of the M52 PD. Fuze, see page 298 to 300. 

Fin assembly. The fin assembly is similar to  that previously de- 
scribed. Xt differs in that the flanges on the fins for holding the pro- 
pellent increments are omitted, as they are not necessary with the 
newer type increments. Later models, without any change in designa- 
tion. have the hollow end threaded in the inside so as to receive the - -__  
new percussion primer. 
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Ignition cartridge. The Ignition Cartridge M6, red, consists of a 
cardboard container having approximately 120 grains of double base 
powder. It supersedes the M3 red and differs from it in that the per- 
cussion primer is no longer part of the ignition cartridge but a sepa- 
rate component. 

The percussion primer. The Percussion Primer M33 is a relatively 
new component. The percussion primer is contained in an aluminum 
head and is threaded so as to screw into the end of the cartridge 
container after the ignition cartridge has been inserted. The advan- 
tage of this type of percussion primer and ignition cartridge is that 
the whole assembly will leave the mortar with the shell whereas the 
ofder type ignition cartridge would, due to the force of setback, at 
times leave its brass head in the trench mortar weapon, fouling the 
firing pin-and possibIy causing a misfire in subsequent rounds. 

Propellent increments. The Propellent Increment M1 consists of 
square strips of double base powder sewn together to form incre- 
ments Passing thru these increments will be found holes t o  increase 
the burning surface. These sheets are thin and flexible and will not 
crumple or break as did the old celluloid containers of double base 
powder used with the M43 Shell. Each increment has 117 grains 
of double base powder. Occasionally one corner edge of an incre- 
ment will be cut away (notched) so as t o  bring the charge to the 
desired weight and specification. The increments are held in the 
stabilizer assembly by being placed diagonally in the holes of 
the fins. 
The percussion primer, ignition cartridge and six increments make 

up the full propelling charge of a total of 822 grains of powder. The 
increments may be removed to adjust the propelling charge. 

Zone of fire and range. This shell has the same number of zones 
of fire and approximately the same range as described for SHELL, 
H.E., M43. 

Marking and packing. The shell body is painted olive drab with 
yellow stencil. It is packed one per individual fiber container, six 
fiber containers per bundle, one bundle per wooden chocolate-stained 
crate for overseas shipment. The rounds are completely assembled, 
ready to fire. 

SHELL, Practice, M43AI. SHJZLL, practice, M43A1, is similar to 
SHELL, H.E., M43A1. The shell body, components used, and pack- 
ing are identical to the shell previously described. It differs in that 
the filler consists of 0.16 pound of black powder to act as a spotting 
charge, and 1.06 pounds of inert fifler such as wax, talcum, or rosin 
which will not crack up in handling. The body is painted b fw with 
white stencil to indicate a practice shell. 
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SHELL, Practice, M44. This shell is used for practice firing in 
the 8 1-mm trench mortar weapon. 

The body of the shell is made of cast iron and contains 3n inert 
filler. A small amount of Hack powder (0.20 pound) is placed be- 
low the fuze to give a spotting effect when the fuze functions. The 
body shape, size, and weight are identical to the M43 Shell. It has 
no adapter, however. The fuze screws directly into the nose of the 
shell. 

The shell body is painted blue with white stencil and is packed in 
the same manner as SHELL, H.E. M43. 

SHE- H.E., M45. This shell is one of the early types adopted 
for use in the 81-mm mortar, At the present time, this she11 is standard 
for issue but not standard for manufacture. The principal use of this 
shell is against dugouts, heavy barricades, and underground structures 
where B mining action is most effective. 

Shelf body. The body of this shell is constructed of forged steel. 
It is cylindrical in shape, having a tapered nose and tail. It has a bour- 
relet machined on the body near the tail which serves as a rear 
bearing surface and a gas check. There is no bourrelet a t  the front 
of the sheI1. T h e  nose is threaded to receive an adapter. 

The adapter is threaded to receive the fuze well cup and fuze. 
The use of an adapter bushing allows the shell to be loaded with less 
difficuIty and also permits the  use of the same fuze for the 81-mm 
and 60-mrn shells. The fuze used is the P.D. M45 having a selective 
setting for either superquick or delay action. For details as t o  func- 
tioning of the M45 Fuze see pages 295 to 298. The base of the shell 
is closed and threaded SL as to receive a stabilizer assembly. The 
shell filler is 4.48 pounds of TNT. The total weight of the completely 
assembled round is 15.10 pounds. The entire length of the shell is 
23Y2 inches. 

Fin assembly. T h e  fin assembly consists of a machined cartridge 
container to which are attached collapsible fins. One end of the car- 
tridge container is closed and threaded to be screwed on the body 
of the shell. The other end is machined and hollow inside to receive 

, the ignition cartridge. Holes in the cartridge container act to lead 
the flame from. the ignition cartridge to the propellent increments. 

The propellent increments are held in place by the collapsible fins. 
The fins are always being forced into their open position by com- 
pressed springs. The fins are kept in position before firing by a smali 
copper wire tied aruund them. The blast of the prope!ling charge 
shears the copper wire and permits the fins to open to a greater 
diameter than the shell body after it has cleared the muzzle of the 
weapon, This was designed to increase the stability of the shell  by 
increasing the fin surface. 

285 D-6e 



TM 9-1904 

AMMUNITION INSPECTION GUIDE 

This type of fin assembly has not proved successful for several 
reasons: 

During storage the springs which are always compressed will lose 
their tension or become set. 

The fins, due to their size, are delicate and the blast of the propel- 
ling charge explosion wilt in many cases cause distortion. 

Both of the above reasons tend to result in unstable flight and the 
purpose for which this stabilizer assembly was designed is defeated. 

The ignition cartridge. The ignition cartridge is the M3 red previ- 
iously described. 

The propelfent increments. The propellant is in the form of half- 
round celluloid increments previousIy described. 

A total of one ignition cartridge and four increments comprise the 
full propelling charge of 520 grains of double base powder. 

The propelling charge may be adjusted to vary the range. 

Zones of fire and range. This shell has five zones of fire. The first 
zone of fire consists of the ignition cartridge itself. Zone five consists 
of ignition cartridge and four increments. 
Zone one has a range of approximately 100 yards. 
Zone five has a range of approximately 1,275 yards. 
Marking and packing. The shell body is painted olive drab lustre- 

The shell is packed as complete and assembled rounds for storage, 

One per individual fiber container, three rounds per bundle, or one 

less with yellow stencil to indicate HE. filler. 

shipment, and issue in the foIlowing manner: 

per individual fiber container, four rounds per wooden box. 
c 

SHELI, H.E., M36. This shell was developed to replace the HE 
Shell M45 and is standard for issue and manufacture (S 86 M). It 
is used against dugouts, barricades, and underground structures 
where a mining action is desired. This shell is a much more effective 
one than the M4S due to the fa& that it contains approximately 40 
percent explosive filler as compared to 30 percent explosive filler of 
the M45..The greater fhe percentage of explosive filler, without sacri- 
ficing the penetrating ability of the shell body, the more effective is 
the shell when used for mining effect. 

The shell b d y .  The shefl body is constructed of forged steel. It 
is long and cyhdrical in shape with a tapered nose and tail. It has 
a bourrelet machined on the body near the base of the shell which 
acts as a rear bearing surface and a gas check. There are three raised 
portions around the shell near the nose to act as a forward bearing 
surface. The nose is machined and threaded to receive an adapter. 
The adapter is threaded to receive a fuze well cup and fuze. The fuze 
used is the MS3 P.D. which has a delay in action on impact. For 
mining effect, penetration of the target produces the most effective 
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results. The use of a delay action fuze, therefore, to allow penetration 
is mandatory. For details of functioning of the M53 P.D. Fuze, see 
page 300 to 303. The base of the shell is closed, machined, and 
threaded t o  receive the stabilizer assembly. The shell filler consists of 
4.31 pounds TNT. The weight of the completely assembled round 
is 10.77 pounds. The entire length of the shell with fuze assernbled 
is 22.89 inches. 

The fin assembly. The fin assembly consists of a long stem and 
cartridge container made of aluminum alloy. Having stationary fins 
formed at  the open end of the cartridge container, the stem is closed 
and threaded so as to  be screwed to the shell body. The cartridge 
container which is part of the same unit is hollow, machined, and 
threaded at the open end to receive the percussion primer. There 
are holes in the cartridge container near the fins so as to conduct the 
flames from the ignition cartridge to the propellent increments which 
fit around the cartridge container. 

The ignition cartridge. The ear!ier shell of this model used the M3 
Ignition Cartridge red. The later shell of the same model had the 
fin assembly threaded so as to receive the M6 Ignition Cartridge and 
percussion primer. 

The percussion primer. The Percussion Primer M34 is of the zame 
construction and shape as the M33 previously described except that 
it has a greater diameter. 

The propelient increments. The Propellent Increment M2 is made 
up of thin square sheets of dou5le base powder sewn together. A 
hole of the same diameter as the stem of the fin assembly is cut in 
the center of the increment and a dit runs to the outer edge so 
that the increments can be easily attached to the stem or removed 
'to adjust the propelling charge. In the latest manufacture, however, 
the increments are held in pIace by a star shaped spring wire clip 
known as a propellent holder. Each increment has 205 grains of 
double base powder, 

The percussion primer, ignition cartridge, and four increments corn- 
prise the field propelling charge; a total of 940 grains of powder. 

Zone of fire and range. The  shell has five zones of fire. The first 
zone of fire consists of the ignition cartridge and percussion primer; 
zone five consists of the ignition cartridge, percussion primer, and four 
propellent increments. 

Zone one has a range of approximately 300 yards. 
Zone five has a range of approximately 2,655 yards. 
Marking and packing. The shell: body is painted olive drab with 

yellow stencil. It is packed one per fiber container, three fiber con- 
tainers per bundle, and one bundle per wooden crate or overseas 

shipment. The rounds are completely assembkd ready or fire. 
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SHELL, Chemical, M57. This she11 is used for the placing of 
smoke screens and gas clouds with a secondary incendiary effect 
when WP is used as its chemical filler. 

Shell body. In general construction, this shell body has the same 
outer characteristics as the High-explosive Shell M56. The nose of 
the she11 is threaded to receive the type of adapter peculiar to 
chemical shell. The adapter is threaded internally to receive the 
Point-detonating Fuze M52 which has a superquick action. All 
chemical shell to produce efficient dispersion of fiIler must burst 
above ground. A superquick action fuze is therefore used to produce 
such action. For details, in function of the M52 P.D., see pages 298 
to 300. 

The chemical filler is foaded into the shell body, and then the 
burster casing is pressed in pface. The head of the Burster Casing 
M2 is wider than the body of the burster casing and has a slight 
taper; when pressed into place in the adapter sleeve it forms a gas- 
tight seal and acts as a seat for the burster charge. A recess is ma- 
chined in the base of the shell body internally so as to receive the 
end of the casing, preventing it from becoming loose due to the shock 
and jars incident to shipment. During the loading of the chemical 
filler and the pressing of the burster casing in place, there is no ex- 
prosive charge present in the casing. 

The Burster Charge M l  consists of tetryl pellets or tetrytol in a 
thin aluminum or cardboard cylinder. It is placed in the burster cas- 
ing prior to  the assembly of the fuze to  the shell. This construction 
burster as compared t o  the old booster found in the 3-inch smoke 
shell is much more efficient. The explosive charge runs through the 
entire length of the she11 and splits the shell: from nose to  tail upon 
function of the fuze, allowing for the dispersion of all the chemical 
fiIler in the shell, The old booster charge found in 3-inch smoke shell 
split the shell near the nose where the booster charge was located, 
and aIlowed a good deal of the chemical filler to remain in the base 
of the shell. 

The fin assembly, ignition cartridge, propellent increments, and 
percussion primer are identical to those used with the High-explosive 

f 

4 

f 

Shell M56. 
Three chemical fillers are loaded at the present time; WP smoke, 

FS smoke, and W gas. The weight of the cornpletefy assembled round 
varies with the filler used. The weights of the various rounds are: 

Welghf of Completely 
Weight of  Filler Assembled Round 

Flllcr [ Ib l  ( Ibl  

WP 4.04 11.50 
FS 4.59 12.00 
H 3.15 10.45 
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The total length of the shell with the fuze assembled is 22.89 
inches. 

Marking and packing. Shell loaded with WP and FS are painted 
a blue-gray base coIor with yellow stencil and one yellow band to 
indicate a nonpersistant screening smoke filler. Shell Ioaded with H 
are painted a bIue-gray base color with green stencil and two green 
bands indicate a persistant toxic filler. 

Packing is the same as for MS6 High-explosive Shell. 

SHELL, Training, RI68. The shell is designed to give the mortar 
crew training in loading the weapons and practice in firing under 
conditions which will not permit firing in more than the first zone. 

She21 body. The body of the shell is cast iron. It is similar in shape 
to the light H.E. 81-mm she11 which is tear-drop with a blunt nose 
and tapered tail. It has a bourrelet on the body near the nose to act 
as a forward bearing surface and gas check. At the tail end is a 
recess which is threaded to receive a stabilizer assembly. The nose 
end is closed and rounded with no provisions made to receive a fuze. 
Its weight varies depending on its weight zone. Nine weight zones 
are used with a minimum of 9.50 pounds for weight zone one, and 
a maximum of 10.10 pounds for weight zone nine, weighed without 
fin assernbIy and ignition cartridge. 

The fin assembly and propelling charge. The fin assembly is of 
the same construction and shape as previously described. It receives 
the Ignition Cartridge M3. Severaf ignition cartridges are provided 
with each round so that the shell can be fired more than one time. 
There are no propellent increments used because the shell is designed 
to  be fired in the first zone only. The maximum range is 350 yards. 

Marking and packing. The shell is painted Hack with white sten- 
cil. On the shell body may be found a number of white squares (one 
to nine) with a prick punch mark in the center of each to indicate 
the zone weight. 

Information as to the packing of the she11 is not available at the 
present time. However the compIete round comes in separate units 
consisting of shell body, ignition cartridge, and fin assembIy. 

TRENCH MORTAR FUZES. 
General. The fuzes used with the 81-mm and the 60-mm mortar 

ammunition are, except for the 60-mm illuminating shell, of the point- 
detonating type. The stability of the she11 in flight allows the use of 
this type of fuze. The M45 Fuze, first used on the M43, M44 and 
M45 Shells, is a point-detonating fuze having a selective feature 
which allows the fuze to be set for either superquick or delay 
as -desired. The superquick action is used for effect against ..~-.. 
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targets above the ground where no penetration is necessary, and 
a fragmentation effect is desired such as against personnel and barbed 
wire entanglements. The delay action is used against heavy targets 
and underground structures where penetration is desired to produce 
t h e  most effective mining and concussion results. 

Recently i t  was decided that each shell could be classified as for 
use against light targets or as for use against heavy targets. Thus, 
a single action fuze could be definitely assigned to each shell accord- 
ing to its tactical use. All of the light shell ( 7  pounds or less) were 
classified for use against light targets, as very little penetration could 
be obtained due to their light weight and blunt construction. It is also 
to be noted that the percentage of explosive filler as compared to the 
percentage of metal components (approx. 17 percent) was designed 
to destroy the light shell so as to produce efficient fragments which 
can be effective only if distributed above ground. The M52 P.D. 
Superquick Fuze was also assigned to the Chemical Shell M57, as 
i t  is necessary to function the chemical shell above the ground t o  
obtain the proper effects and dispersion t o  its chemical filler. All the 
heavy she11 of the H.E. type were classified for use against heavy 
targets and for use where a mining ef fec t  was necessary. It is also 
to be noted here that the percentage of expIosive filler as compared 
to the percentage of metal components (approx. 40 percent) was 
designed to produce an efficient mining or concussion result with 
heavy shell which would be most effective if allowed to penetrate 
its target and then explode. The MS3 P.D. Delay Action Fuze was 
assigned to these shell. 

The M45 P.D. Selective Fuze was declared limited standard (S).  
It was a waste of one element to use a selective fuze on trench mortar 
shell, because i t  was known before the shell ever reached the firing 
paint what action fuze was desired. The M52 P.D. superquick and 
the MS3 P.D. delay are standard for issue and manufacture (S b M). 
It is interesting to note that the subdivision of a selective fuze into 
two separate fuzes is in definite opposition to the trend in artillery 
fuze design where the tendency is to combine two fuzes into one 
selective or combination fuze. This is true because in artillery fuzes 
the action desired varies with the condition at the field of battle. 

Rounds used with these fuzes may be considered boresafe. The 
detonating elements are positively separated from the booster until 
the projectile has left the bore of the mortar. The  fuzes are assembled 
to their respective shell and stacked in place. They are, therefore, 
being stored, shipped, and issued as a permanent part of the com- 
plete round. Each fuze is stamped with its model number, manufac- 
turer's initials, and lot number for positive identification. The M45 
can be obtained in a practice type. It has a black powder charge in 

D-6e place of a tetryl booster charge, and is designated as a point pr, 
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fuze. The head is painted blue, and “Fuze, Point, M45, Practice” is 
stamped on the body. 
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Pointedetonating Fuze M45. 
Description. The M4S Point- detonating Fuze is a selective, super- 

quick, and delay action fuze, used to effect functioning of SHELL, 
H.E. M45, fired from the 81-mm trench mortar. This shell and fuze 
are now limited standard. The superquick setting is used when it is 
desired to obtain fragmentation of the shell above the ground, whereas 
the delay setting is used for underground action. The fuze weighs 
approximately 0.52 pounds. 

The fuze housing is made of aluminum. The head of the fuze fits 
into the body so as to be able to turn on the body housing. The head 
houses a comparatively short, but wide, striker which is flush with 
the nose. The striker has two firing pins and is held in place by a 
shear wire, Underneath the firing pins is a superquick element and a 
delay element. One element is directly in line with a Hash hole to 

the body explosive charges, and the other element is in line with 
a dead flash hole depending on the setting. Located in the head are 
setting pins and setting pin springs which when in proper position 
for either delay or superquick setting will engage recesses in the 
body. O n  the external surface of the head are stamped “S.Q.,” or “D,” 
to indicate the setting. The body houses the slider, slider lock, safety 
pin, and set-back pin, with their respective springs. In the center and 
at the base of the body is an inverted brass cup known as a lead cup. 
It is held in place by crimping, and contains a tetryl Iead pellet. The 
base of the body is internally threaded to receive a booster cup, which 
in turn houses a tetryl booster pellet On the external surface of the 
body is a marked line and an identification pin which indicates the 
setting. 

Setfing. W h e n  set for superquick action the head is set so that 
the “S.Q.” stamped thereon is in line with the line on the body. Identi- 
fication pins are provided €OF setting at night. These pins are so 
located that for superquick setting the heads of the pins are directly 
in line and for deIay setting, they are 180 degrees removed. Pressure 
applied on the setting pin by the setting pin springs forces them to 
engage in recesses in the body at the exact position of “S.Q.,” and 
“D” SO as to restrain the head in proper position. 

Safety  leatures. The M45 Fuze is boresafe. This is accomplished 
by assembling the detonator into a slider which in the armed position 
holds the detonator out of alinement with the explosive train. Arming 
of the slider in the bore of the mortar is prevented by a safety pin, 
the head of which bears against the bore, thereby retaining the slider 
in the safe position. To prevent arming of the set-back pin, which 
holds the safety pin in position, a cotter pin is utiIized, p r e v e l D - 6 e  
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the  set-back pin from moving rearward against its spring during 
handling. 

Function when set for superquick action. The cotter pin is removed, 
freeing the set-back pin, The shell is dropped down the bore of the 
weapon. The force of set-back resulting from ignition of the propelling 
charge causes the set-back pin to move down against the set-back pin 
spring, freeing the safety pin. The safety pin, due to the action of 
the safety pin spring, is forced out of the fuze until its head comes in 
contact with the bore of the mortar. After emerging from the mortar 
the  safety pin is completely ejected by its spring from the fuze. The 
slider is now free, and due to the action of the slider spring is forced 
into the armed position, thereby bringing its detonator in direct aline- 
ment with the explosive train. The  slider also serves to close the 
hole left by the safety pin, so as to prevent the entrance of mud or 
dirt into the’slider cavity which might interfere with the fuze func- 
tioning. The slider is locked in the armed position by a slider lock 
which is forced up into a recess in the slider by a slider lock spring. 

Upon impact with the target the striker is forced inward, breaking 
the shear wire and carrying both firing pins into their respective 
elements. The superquick firing pin ignites a primer which in turn 
ignites a lead azide relay charge. The lead azide relay detonates, and 
sends a wave to the detonator charge of lead azide and tetryl in the 
slider. The wave from the detonator functions the lead charge of 
tetryl. The wave from the lead charge of tetryl detonates the booster 
of tetryl which amplifies the wave and sends it to the shell filler. 
Simultaneously with the above action, the delay firing pin functions 
its primer. If the superquick action functions properly, the delay 
action will proceed no farther. If the superquick fails to function, the 
primer wil1 ignite a black powder pellet which will burn for 0.1 
second. The flame from the black powder delay pellet in turn will 
set off a relay of lead azide which will detonate and carry a wave into 
a blank flash hole where it will be stopped and will proceed no 
farther. 

“D” 
stamped thereon is in line with the mark line on the body. By means 
of setting the head as described, the delay element is brought into 
alinement with the flash hole and the superquick primer is 180 
degrees removed, The fuze function is exactly the same until action 
on impact. 

Upon impact the striker is forced inward, breaking the  shear wire, 
carrying both firing pins into their respective elements. The super- 
quick firing pin ignites its primer which in turn sets off a relay 
of lead azide. The wave produced passes into a blank flash hole and 
proceeds no farther. Simultaneously with the above action, the delay 
firing pin functions its primer. The flash from the primer ignites a 
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black powder delay pellet which burns for 0.1 second. The delay 
pellet ignites a relay of lead azide which detonates, and in turn sets 
off the detonator charge of lead azide and tetryl located in the slider, 
The wave from the detonator functions the lead charge of tetryl 
which detonates, and functions the booster of tetryl. The booster 
charge amplifies the wave and sends it to the shell filler. 

Point-detonating Fuze M52. 
Description. The M52 Fuze is a superquick fuze used to effect the 

functioning of rounds fired from the 81-mm and 60-mm mortars. It is 
normally used with light shell when fragmentation above the ground 
is desired. This fuze will fit any of the present "M" series of shell; 
however, it is only assembled in the following shell at present: 

M43A1 H.E. for 
81-mm T.M. 81-mm T.M. 

M43A1 Practice for M49A2 H.E. for 
81-mm T.M. 6O-mm T.M. 

M44 Practice for 
8 1-mm T.M. 60-mm T.M. 

M57 Chemical for 

M50A2 Practice for 

The weight of the fuze is 0.45 pound 
The fuze housing is made of aluminum. The head of the fuze 

screws into the body. The head houses a Iang protruding striker and 
a compressed restraining spring. The striker and restraining spring 
are held in place by a keeper. The body houses the slider, slider lock, 
safety pin, and set-back pin, with their respective springs. In the center 
and at the base of the body is an inverted cup known as a lead cup, 
It is held in place by crimping and contains a tetryl lead pellet. The 
base of the body is internally threaded to receive a booster cup 
which in turn houses a tetryl booster pellet. The slider carries a 
detonator and a blank flash hole to receive and protect the firing pin 
from shocks due to handling and set-back action. 

Saiefy  features. The safety features correspond to the M45. The 
M52 Fuze is boresafe. This is accomplished by the assembling of the 
detonator into a slider which in the unarmed position holds the 
detonator out of alinement with the firing pin and the tetryl lead 
charge. Arming of the slider within the bore of the weapon is pre- 
vented by the safety pin, the head of which bears against the bore 
and retains the slider in the unarmed position. To prevent arming of 
the set-back pin, which holds the safety pin in position, a cotter pin 
(safety wire in later manufacture) is utilized. 

Function. This fuze is armed in the same manner as the M45. The 
cotter pin or safety wire is removed to free the set-back pin The 
shell is dropped down the bore of the weapon. The force of set-back 
resulting from ignition of the propelling charge causes the set-back 
pin to move rearward against its spring. This frees the safety pin. 
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TETRYL LEAD CHARGE 

RA t O  PJOr 

Figure I18 - Working Ports for  FUZE, P A ,  M52 

The safety pin, due to  the action of its spring, is forced out of the 
fuze until its head comes in contact with the bore of-the mortar. 
After emerging from the mortar, the safety pin is completely ejected 
by its spring from the fuze. The slider is now free, and due to the 
action of the slider spring, is forced into the armed position, thereby 
bringing the detonator in direct alinement with the explosive train. 
The slider also serves to close the hole left by the safety 80 as 
to prevent the entrance of mud or dirt into the slider cavity * ' 
might interfere with the fuze functioning. The slider is locked 'D-6e i 
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armed position by a slider lock which is forced into a recess in the 
slider by a slider lock spring. 

Upon impact with the target, the striker is forced inward against 
i 
1 

its spring bringing the firing pin into the detonator charge of priming 
mixture, lead azide, and tetryl. The wave produced functions the lead 

I 
1 

charge of tetryl which in turn detonates the booster of tetryl. T h e  
booster charge amplifies the wave and sends i t  to the she11 filler. 

Point-detonating Fuze M32BL. This fuze differs from the M52 in 
I 

that the body and head housing are made of bakelite instead of i 
aluminum as the M52. In all other respects, it is identical to the i 
M52 Fuze. I 

that the body housing is made of bakelite, but the head housing is 
Point-detonating Fuze MS2B2. This fuze differs from the M52 in 

! 

made of aluminum allay. In all other respects, it is identical to the i 

M52 Fuze. 

Point-detonating Fuze M53. 
Description. The M53 Fuze is a delay fuze used to effect the 

functioning of rounds fired from the 81-mm trench mortar. It is norm- 
ally used with heavy shelf where penetration is desireqThis fuze will 
fit any of the “M” series of shell; however, it is only authorized to be 
assembled in the H.E. Shell M56 for 81-mm mortars. The weight 
of the fuze is 0.45 pound. 

The fuze housing is made of aluminum- The head of the fuze 
screws into the fuze body. The head houses a comparatively short 
striker which is flush with the nose of the fuze. The striker is held 
in place by a shear wire. The head is internally threaded at the base 
to receive a delay assembly. The delay assembly houses a primer, 
delay pellet of black powder and a relay of Iead azide. The  body 
houses the slider, slider lock, safety pin, and set-back pin, with their 
respective springs. In the center and at the base of the body is an 
inverted brass cup known as a lead cup. It is held in place by c r imp  
ing and contains a tetry1 Iead pellet. The base of the body is internally 
threaded to receive a booster cup which in turn houses a tetryl 
booster pellet. 

Safety features. The safety features correspond to the M45 and 
M52 P.D. Fuzes previously described. The M53 is boresafe. This is 
accomplished by the assembling of the detonator into a slider which 
in the unarmed position holds the detonator out of alinement with 
the relay charge of lead azide and the lead charge of tetryl. Arming 
of the slider within the bore of the weapon is prevented by the safety 
pin, the head of which bears against the bore, thereby retaining the 
slider in the unarmed position. A set-back pin is used to hold the 
safety pin in position until set-back action occurs. To prevent arming 
of the set-back pin, a cotter pin (safety wire in later manufacture) 
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is utilized, preventing the set-back pin from moving rearward against 
its spring during handling. 

Function. This fuze is armed in the same manner as the M45 and 
MS2 P.D. Fuzes previously described. The cotter pin or safety wire 
is removed, freeing the set-back pin. The shell is dropped down the 
bore of the weapon. The force of set-back resulting from ignition of 
the propelling charge causes the set-back pin to move rearward against 
its spring, freeing the safety pin. The safety pin, due to the action 
of its spring, is forced out of the fuze until its head comes in contact 
with the bore of the mortar. After emerging from the mortar, the 
safety pin is completely ejected by its spring from the fuze. The slider 
is now free, and due to the action of the slider spring is forced into 
the armed position, thereby bringing the detonator in direct aline- 
ment with the expfosive train. The slider also serves to  close the hole 
left by the safety pin so as to prevent the entrance of mud or dirt 
into the slider cavity which might interfere with the fuze function. 
The slider is locked in the armed position by a slider lock which is 
forced up into a recess in the slider by a spring. 

Upon impact with the target, the striker is forced inward against 
its shear wire, breaking i t  and bringing the firing pin of the striker 
into a primer. The flame from the primer ignites a black powder delay 
pellet which burns for 0.1 second. The pellet in turn ignites a relay of 
lead azide which detonates and in so doing sends a wave to the deto- 
nator of lead azide and tetryl. The detonator in turn functions the 
lead charge of tetryl which detonates the booster of tetryl. The 
booster charge amplifies the wave and sends it t o  the shell filler of 
TNT. 

General Information. 81-mm ammunition can be used in 3-inch 
trench mortar weapons by making the following modifications: 

1. The firing pin in the 3-inch trench mortar weapon must be 
lengthened. This modification will be found in the 3-inch Trench 
Mortar M k  IA2. Therefore, the 81-mm mortar ammunition may be 
used only in the 3-inch Mk. IA2, and never in the 3-inch Trench 
Mortar Mk. I or Mk. IAl.  

2. Maximum number of increments must be changed in the fol- 
lowing manner: 

Outer zone propelling charge must be reduced from six to four 
increments, for the M43A1 and M44 Shells. 

Outer zone propeIling charge must be reduced from four to three 
increments, for the MS6 and M57 Shells. 

The full charge of four increments m a y  be used with the M45 shell. 
The 3-inch trench mortar shell can be fired in an 81-rnm weapon 

without any modifications being made. 
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Figure 120 - SHELL, H.E., M49A2 
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60-MM TRENCff MORTAR. 
General. For missions between ranges of usefulness of hand gren- 

ade and 81-mm trench mortar, the Ordnance Department initiated 
the development of a light 42-mm trench mortar. 

Before a 42-mm trench mortar could be made, the Brandt Com- 
pany furnished a 47-mm trench mortar which was suitable for in- 
fantry. The cavalry wanted something that had a greater maximum 
range than the 47-rnm weapon. Consequently, a 60-mm trench mortar 
and ammunition for it was developed by the Brandt Company. 
In 1938, the 60-mm trench mortar was adopted and the 47-mm 

trench mortar was rejected. The mobility of the weapon, due to its 
light weight, and the quantities of ammunition that can be carried, in- 
creased the fire power of the using arms in movement. 

The general design of the 60-mm trench mortar shell is similar 
to the light shell for the 81-mm trench mortar, The method of firing 
is exactly the same, The color, marking, and-stenciling are the same 
as for the 81-mm mortar ammunition of the same t w s .  The class 
of ammunition used for the 60-mm mortar is once again semifixed. 
Four types of ammunition are at present provided for use in the 
60-mm mortar : high-explosive shell, practice shelf, training shell, and 
ihminating shell. 

SHELL, H.E., M49A2. This is the present standard highexplosive 
shell for use in 60-mm trench mortar. It is used against light targets 
and personnel in the open. 

Sheli body. In shape, the body of this shell closely resembles the 
light shell for the 81-mm trench mortar; however, it is much smaller 
in size. Several methods of manufacturing the shell body are in prac- 
tice at the present time, depending on the method best adapted to 
the individual manufacturer. The body may be of forged steel, 
cupped-rolled, plate-welded longitudinally, or a machined casting. 

It is teardropped in shape, having a bfunt nose and tapered tail. 
Near the nose end of the shell is a machined bourrelet which acts as 
a forward bearing surface and as a gas check. The nose is threaded 
to receive the fuze directly. The fuze used is the P.D. Fuze M52 
which has a superqtiick action. Due to the light weight and blunt 
ncse, very little penetration can be obtained. The shell is designed 
to produce fraernents as the other light shells previously described. 
The tail end is closed and internally threaded to receive the stabi- 
lizer assembly. Earlier models of this shell had the stabilizer and 
body made from one piece with the fins attached. The shell filter is 
0.34 pound of flake TNT. The weight of the round completely as- 
sembled is 2.94 pounds; the entire length of the shell with fuze at- 
tached is 9% inches. 
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The fin assembIy. The fin assembly consists of a machined cart- 
ridge container closed at one end with a threaded protrusion to 
screw into the shell body. It is hotlow, with the other end threaded 
to receive an ignition cartridge and a percussion primer. A series 
of holes in the cartridge container serves to allow for the escape of 
gas, and to conduct the flame from the ignition cartridge to the pro- 
pellent increments. Attached to the cartridge container are eight 
stationary fins in which may be seated the increments, O r  as recently 
changed, the increments are placed between the fins and held there 
by an increment holder. 

The ignition cartridge. The ignition cartridge is the MSAl. It con- 
sists of a cardboard container having approximately 40 grains of 
double base powder. It supersedes the M5, and differs from it in 
that the number of grains of powder has been reduced from 47 to 40 
grains. A hollow celluloid tube three-fourths inch long was also intro- 
duced at ignition end of cartridge. The M5 Ignition Cartridge pro- 
duced erratic flight. Short ranges made i t  necessary for all members of 
the crew to be protected. With the M5A1, muzzle velocities have been 
reduced, but the maximum range obtained with all propellent incre- 
ments and cartridges have not been reduced. 

Previous to the M5 Ignition Cartridge, the M4 had been used. The 
M4 was a cardboard container having 47 grains of double base pow- 
der with B primer located in a brass base. It fitted snugly into the 
cartridge container and was disadvantageous in that set-back wouId 
cause residue of the M4 Ignition Cartridge to remain in the weapon. 

The percussion primer. The Percussion Primer M32 is of the same 
construction and shape as the M33 previously described. It differs 
in that it has a narrow body diameter. 

The propeZIent increments. The Propellent Increments M3 are 
made up of thin square sheers of double base powder sewn together. 
Each increment weighs approximately 3.' grains. In the center of 
each increment is a hole which serves to increase the burning surface, 
and allows the increment to be held by the Propellent Increment 
Holder MI, by fitting into the wire loop of the increment holder. The 
corners, the sides, or edges may be notched to adjust the increment 
to the desired weight. The increments are held in place by seating 
in the fins diagonally, or recently by use of the Propellent Incre- 
ment Holder MI. The Propellent Increment Holder M1 consists of a 
wire band seated around the stabilizer assembly near the body of the 
shell. Two thin wires bent in a V-shape, their ends in a circular loop, 
extend from the band down between the fins. O n  these loops are 
placed the increments by means of the holes in their center. 

The percussion primer, ignition cartridge, and four increments 
comprise the full propelling charge; a total of 180 grains of powder. 

D-6e 
307 

I 



TM 9-1904 

AMMUNITION INSPECTION GUIDE 

Zones of fire and range. The shell has five zones of fire. The first 
zone of fire consists of the ignition cartridge and percussion primer. 
Zone five consists of the ignition cartridge, percussion primer, and 
four propellent increments. 

Zone one has a range of approximately 100 yards. 
Zone five has a range of approximately 1,935 yards. 
Marking and packing. The shell body is painted olive drab with 

yellow stencil. The shell is shipped as a complete assembled round. 
One round is packed per individual fiber container, six individual 
fiber containers per Iarge outer fiber container, three large outer con- 
tainers ( 18 rounds) per bundle. One bundle per chocolate-stained 
wooden crate for overseas shipment. 

- SHELG Practice, MSOA2. SHELL, practice, M50A2, is similar to 
SHELL, H.E.,M49A2. The shell body, components used, and packing 
are identical to the shell previously described. It differs in that its 
filler consists of 0.29 pound of inert material and 0.05 pound of a 
smoke producing pellet of black powder to act as a spotting charge. 
The body is painted blue with white stencil to indicate a practice shell. 

! 

SHELL, Training, M69.  This shell is designed to give the mortar 
crew training in loading the weapon, and practice in firing under 
conditions which will not permit firing in more than the first zone. 

Sheil body. The body of the she11 is cast iron. It is similar in shape 
to the  60-mm trench mortar shell and the M68 Training Shell for 
81-mm mortar previously described. It is tear-dropped with a blunt 
nose and tapered tail. It has a bourrelet on the body near the nose 
to act as a forward bearing surface and gas check At the tail end is 
a recess which is threaded to receive a stabilizer assembly. The nose 
end is closed and rounded with no provisions made to receive a fuze. 
Its weight varies depending on its weight zone. Seven weight zones 
are possible with a minimum of 3.83 pounds for weight zone one and 
a maximum of 4.07 pounds for weight zone seven without fin assem- 
bly and ignition cartridge. 

The fin assembly and propelling charge. The fin assembly is of 

the Jgni tion Cartridge M4. Several ignition cartridges are provided 
with each round so that the shell can be fired more than one time. 
There are no propellent increments used, for the shell is designed 
to be fired in the first zone only. 

Marking and packing. The she11 is painted black with white sten- 
cil. On the shell: body will be found a number of white squares (one 
to seven) with a prick punch mark in the center of each to indicate 
the zone weight. 
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RA PO 72Pl1 PARACHUTE ASSEMBLY 

Figure J2Zu - SHELL, Illuminafing, M83 - Parachute Assembly 

Information as to the exact packing of the shell is not available 
at the present time. However, the complete round comes in separate 
units consisting of the shell body, ignition cartridge, and fin assembly. 

S H E W  Illuminating, 60-mm, M 8 3 .  The SHELL, illuminating, 
M83, was designed to provide a night light of relatively high candle 
power that could be fired from a standard infantry weapon. The 
SHELL, ihrninating, M83, adequately fills the need, having 110,000 
candle power, minimum, and burning for 25 seconds while drifting 
earthward on its parachute. The shelf consists of the following compo- 
nents: fuze, body assembly, parachute assembly, illurninant assembly, 
fin assembly, propellant, and ignition cartridge. 

Shell body. The body is constructed of a machined steel tube. It 
is cylindrical in shape with a tapered tail assembly and a nose as- 
sembly having its taper produced by the contour of the fuze. At the 
nose is a steel adapter spot welded and internarly threaded so as 
to receive the Time Fuze M65. At the base of the cylindrical body is 
a coupling which serves to join the body to the tail assembly. The 
body is held to the coupling by means of four shear pins and Pett- 
man cement. The tail assembly is held to the coupling by means of 
spot welding and Pettman cement, 
The tail assembly consists of a cone to which is attached a fin 

adapter. The fin adapter is internally threaded to receive the fin 
assembly. The total weight of the shell completeIy assembled is 
approximately 3.8 pounds. Entire length of the fuzed shell is approxi- 
mately 14.2 inches 

P a r a c h f e  assembly. T h e  parachute assembled in the illuminating 
shell is of sufficient size to permit the illurninant to burn 25 seconds 
while falling to the ground from a height of approximately A a O  feet. 
The parachute assembly consists of a parachute canopy, tying ' 

' 

eight eyelets, eight shroud lines, reinforcing tape, and tying the D-6e 
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The parachute canopy is cut  from Fortisian cloth, in the form of 
an octagon, having a width of 36 inches and pinked on the periphery. 
The canopy has a porosity of 225 cubic feet air per minute per 
square foot. 

At each corner u€ the octagonal canopy, an eyelet is crimped into 
the doth, the latter being first reinforced by sewing on a strip of cot- 
ton tape with nylon thread. 

One end of each of the shroud lines is tied to an eyelet. The cords 
in each assembly are the  same length, usually 3 1  inches. The lines 
are tied together with tying cord, at a point 27 inches distant from 
the eyelets. 

The shrouds are run through the flare assembly loop and tied firmly 
back upon themselves with tying thread The canopy is then folded 
according to specified directions and inserted in the parachute case. 

After the illurninant assembly is inserted in the body tube, the 
suspension wire (to which the shroud lines are attached) is coiled 
in the bottom of the parachute case. The two hemicylindrical steel 
parachute spacers are fitted into the rear end of the body tube. They 
fit snugly against the inner wall of the tube and rest on the steel 
disc of the flare assembly. The two spacers form the cylindrical para- 
chute case into which the chute is placed. The chute and the suspen- 
sion wire are separated in the case by an onionskin Faper separator. 

Two chipboard parachute discs are forced into place against the 
walls of the spacers. A coupling disc is placed on the runs of the 
parachute spacers and the tail assembly is pressed into position, and 
the shear pins are inserted. 

Illurninant assembly. The illurninant assembly is the functional 
part, the “heart” of the shell, and is carefully designed to insure its 
effectiveness. The assembly fits into the shell body, and its front face 
is in contact with the fuze. Its rear face is attached to the parachute 
assembly by means of a suspension wire. The illurninant assembly 
consists of a case, first fire charge, illurninant charge, priming charge, 
suspension wire, steel disc, quick match disc, top disc, plywood plug, 
quick match, top seal, spacer, quick match spacer, tying string, rein- 
forcing band, and binding tape. 

The quick match is in contact with the expelling charge of the 
fuze. The quick match leads through four alined holes in the steel 
quick match disc, hair felt quick match spacer, and‘top disc. The 
ends of the quick match, which is in two lengths, are exposed to 
the fuze; the middles, after passing through the four holes pass thru 
the priming charge. 

The priming charge consists of a 0.055-ounce pellet of Army black 
powder that is located just above and in contact with the first fire 
charge. The first fire charge is 0.74-ounce pellet consisting‘of a mix- 
ture of 25 percent black powder and 75 percent illurninant com- 
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SMALL ARMS AND TRENCH WARFARE 

also assist in preventing the escape of expelling charge gases around 
the illurninant case. 

Fin assembly. The fin assembfy is the same as that assembled with 
the SHELL, H.E., M49A2. 

Ignition carfrid$e. The ignition cartridge is the M5Al previously 
described. 

Primer. The primer is the M32 Percussion Primer previously 
described. 

PropelIent increments. The Propellent Increment M4 assembled 
with the illuminating shell are essentially the same as the Propellent 
Increment M3. The M4 Increments are composed of flake propellent 
powder, and each increment weighs 28 grains, which is less than the 
weight of the M3. Four increments are assembled with the illuminat- 
ing shell, corners of the increments being wedged into the fin blade 
slots to hold them in place. An increment holder may be used with 
the illuminating shell to hold the propellent increments in place. 

The percussion primer, ignition cartridge, and four increments com- 
prise the full propelling charge; a total of 152 grains of powder. 

Zone of fire and range. The shell is normally fired with the full 
complement of propellent increments. This fact and the fixed burn- 
ing time of the fuze cause the shell to shear and the flare to commence 
to burn at a point at 800 yards range and 400 feet elevation. The 
parachute canopy controls the speed of descent so that the flare burns 
completely during its descent and no effect is lost by the flare burning 
on the ground. 

Action. The cotter pin is removed from the fuze and the round 
is dropped down the bore of the mortar. The round is propelled from 
the mortar in the same manner as the H.E. shell, the propellent gases 
being confined by the bourrelet. Set-back causes the fuze to  function 
in the manner described in pages 3 14 to 3 18. Ignition of the expelling 
charge in the fuze has two functions. First, to ignite the quick match; 
and second, to expel the flare assembly. The latter is accomplished 
by the expelling charge gases acting forcibly against the steel quick 
match disc. The shock caused by these gases is transmitted to the 
shear pins that hold the body tube to the tail assembling coupling. 
These pins are sheared and the flare assembly is expelled from the 
body tube. The tail assembly, the fuze, and the body tube fall free. 

As the flare assembly (designation of the parachute assembly and 
the illurninant assembly together) is forced O u t  of the case, the two 
parachute spacers fall free as do the coupling and parachute discs. 
The parachute spacers guide the ejection of the chute from the core, 
and when they fall free the parachute unfolds and checks the descent 
of the illurninant case. The  flame from the expelling charge ignites 

*- 
J D-6e the quick match, which in turn ignites the primer charge. As the q1 
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MODEL OF SHELL 1 mLl6ER,OF MORTAR 

AMMUNITION LOT NUMBER 7 

GRAY (MARKING IN BLACK) 

14.28 MAX. 4 
RA PD 2152 

~p SHELL, Illurninding, M83 - Marking Diagram 

mapugh the holes in the quick match disc, and the quick 
&sintegrates, the two components fall free. 

tharge ignites the first fire charge, and the latter ig- 
,ivant charge. The burning of the ifluminant ignites the 
ill, but the case being in several thicknesses, burns at 
tps the illurninant and is able to support the charge 
fdf burning. The fire clay prevents the flame of the 
b,ant from igniting the shroud lines, during the period 

ol 
packing. The shell body is painted gray with black 

$11 is shipped as a complete assembled round. One 
9 per individual fiber container, six individual fiber 
erge outer fiber container, three large outer containers 
:r bundle. One bundle per chocolate-stained wooden 
ps shipment. 

!, (Fixed) M63. The Time Fuze (Fixed) M65 is as- 
SHELL, illuminating, M83. It is a simple powder 

whose burning time is fixed. The fuze consists of a 
a time train ring assembly, a head assembry, and a 

Y* 
Zy. The body is alumirnum alloy die cast to the shape 
:we  123. The upper projection is threaded to receive 
. recess is drilled to seat the primer. This recess nar- 
!t at right angles by a hole drilled through the walls 
I recess. The continuation of the primer recess and the 
ts it, form the flash vent for the primer flame. The sur- 
e on which the time-train may rest is cut with eight 
L Glued to this grooved surface is a cloth washer. In 
the body, a recess is formed for the expelling charge. 

e of this recess is threaded to receive the steel ex- 

' 



i 1 I j i I f 1 i i 

TM
 9-1904 

S
M

A
LL A

R
M

S
 A

N
D

 T
R

E
N

C
H

 W
A

R
F

A
R

E
 

D
-6

e
 

31 5 



- 

TM 9-1904 

AMMUNlTION INSPECTWN GUIDE 

pelling charge retainer-ring that holds the steel expelling charge re- 
tainer-disc and crinoline against the  expelling charge. Leading from 
the surface of the time-train ring recess base to the expelIing charge 
recess is a hole. It is drilled at  a 45-degree angle to the surface of the 
time-train ring recess base. T h e  upper or Iarger section houses the 
body pellet; the lower section is empty, and is the Rash hole proper. 
A final hole is driljed normal to the surface of the  time-train ring 
base. In this hole is seated a brass locating pin that fits into a hole 
in the time-train ring, thus properly locating the ring in the final 
assembly. 

Time-train ring assembly. The time-train is essentialIy a Iarge thick 
washer that fits over the upper projection of the  body and rests on 
the  fuze cloth-covered surface of the time-train ring recess base. The 
time ring is made of brass. In the lower surface of the ring is an an- 
nular groove interrupted by a brass plug. The black powder time- 
train ring (groove charge) is housed in this groove. Leading into the 
groove from the inner wall of the ring is a hole. This hole is a con- 
tinuation of the primer flash vent in the head and houses a length 
of quick natcIz Drilled from the outer wall of the ring and meeting 
the annular groove at the ignirion of the quick match hole and similar 
groove hole is another hole. This hole is closed by a lead vent clos- 
ing disc and vent crimping support washer. The disc melts on ignition 
of time-train charge and permits the combustion gases to escape. An 
onionskin paper groove cover is shellacked to the lower surface of the 
ring. 

Head assembly. The head made of aluminum alloy has two func- 
tions: first, to house the striker; second, to hold the time-train ring 
securely in place. The striker is housed in a recess in the top of the 
head. Passing through the head and striker, is 8 removable cottkr pin 
and pull ring. Also passing through the striker and head is a shear 
wire. The inner recess of the head is threaded to receive the projection 
on the body. An outer ffange rests on top of the time-train ring, and, 
when the head is tightened, holds the ring firmly in place. 

ExpIosive components. A primer which is the standard Mk. V 
Primer is used in this fuze. In the Aash vent of the time-train ring is 
housed a ?&inch length of quick match that transmits the primer 
flame to the groove charge. The groove charge is approximately 
60 grains of fuze powder, black powder of a very fine texture. It 
provides a time delay of approximately 14 seconds. The body p d e t  
which leads from the ring to the expelling charge consists of approxi- 
mately 5.2 grains of black pellet powder. The body pdlet has a core, 
the pellet charge, which consists of approximately 0.02 grains of 
nitrocellulose. The  expelling charge consists of 40 grains of black 
powder. 
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1 

Function. The cotter pin is removed prior to dropping the round 
dawn the bore of the mortar. The shear wire retains the striker in 
its normal position. The sudden forward motion of the round being 
fired causes the striker, through set-back, to shear the wire and move 
to the rear. The firing pin of the striker functions the primer. The 
flame from the primer ignites the quick match in the time-trah ring 
flash hole. The quick match in turn ignites the time-train ring groove 
charge. The groove charge has a burning time of about 14 seconds. 
W h e n  the flame from the groove charge has completed its circle 
about the  time-train ring, it ignites the body pellet of black powder 
and the peIlet charge of nitrocellulose. This, in turn, ignites the 
expelling charge. The flame from the expelling charge passes to the 

‘.. rear through apertures in the expelling charge retainer disc. The 
fixed burning time of the fuze permits the round, fired with full 
increment charge, to be nearly at its optimum range and height 
when the fuze has completed its function. 

Marking- O n  the circumferential flange just above the body threads 
of the fuze is stamped in small characters: “Time fuze, M65.” 

Packing. The fuze is packed assembled to the round. 

Safety precautions. The cotter pin must only be removed immedi- 
ately before the round is placed in the mortar. 

FURTHER REFERENCES : TM 9-1900, Ammunition in General; OS 
9-18, Ammunition in General; The Ordnance Sergeant; TR 1350-3A, 
3-inch Trench Mortar Ammunition; F M  23-90 Basic Field Manual, 
81-rnm Mortar M1; SNL R-4 Parts 1 and 2; Complete Round Chart 
No. 5981; 0.0. 7224, Ordnance Safety Manual EIements of Ordnance, 
Hayes; Ordnance Drawings; Picatinny Text, Vol. 111; Ammunition 
for 60-mrn and 81-mm Mortars, Savanna Section, Ordnance School. 
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SIGNALS, SMOKE! GROUND: RED, M62: YELLOW, h.161; CREES. hI6j:  
VIOLET. id66 

Use: - 
For signalling during the dayIig!!t. 

is a drawn duminum body secured at the base 
to an aluminum fuse housing. The fusfi hous- 
ing has a circular time train groove filled with 
black powder and a smokeless powder propelIing 
charge. A retair.ing disk holds the charge in 
place. A stabilizer, consisting of a hollow 
steel tube with a circular taiI fin, is threaded 
to the fuse housing. The open ecd is dosed, 
prior to firing, by a cork pLug with a removal 
tape. 

Functionintr : 

Flash from the M64 grenade launcher car- 
tridge passes through the stabilizer to ignite 
the propelling charge, and the burning propeI- 
lant ignites the 5.5 second delay train Near 
the top  of the trajectory, the time train initi- 
ate's the e.upeIling charge. The expelIicg charge 

Desc r!I;tion: 

Each signal consists of an e-xpelling charge 
and six smoke charges. The signal case, 
domed at the nose end with a steel c!osing top, 

0-7 
4-25 
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ejects and ignites the smoke charges out through 

.bling f rom the trqectory height of approxi- 
mately 600 feet, colored smoke streamers are 
emitted The streamers wiIl persist for about 
20 seconds in a 5 MPH wind and may be Been 
up to 3 miles in dear weather. 

Difference Among ModeIs: 

Performance: 
5.5 see. De1 ay 

Burning time 
(smoke) 4-8 B ~ C .  

e top of the ease. A s  the charges descend - - - - - - - - - - - rllre, 
vacldng --------------- 30 items per box 

*packing Bax: 

Tabdated Data: 

Red 
Yellow 
Green 
VioIet 

Body material ------- 
Color --------e------ 

1370-00-028-5999 
1370-00-028-B000 
1370-00-028-8001 
1370-00-028-6002 
0,89 lb. 
10.40 ih 
1.88 in. 
Fired from M78 
grenade launcher 
AIuminum 
Band with cdor 
of smoke, mark- 
ings in black 

Red composition 
Yellow cornposition 
Green composition 
VioIet composition 
4.26 ok 

Smokeless powder 
1.11 grams 

Shipping and Storaqe Data: 

Quantity-didance 
a c l a s  1---1---------3 

Storage compati- 
bility group --------- N 
DOT shipping ~ h 8 - - -  EXPLOSIVE B 
DOT desiption----SPECLAL FTREWORKS 

HANDLE C m F U L L Y  
M3EP FIRE AWAY 

W A C :  

P A  

4 -21 
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VESICANT AGENT PROTECTIVE OINTMENT: M5 

PROTECTWE OINTMENT+ MS 
KEEP AWAY FROM EYES 

Type Classification: 
Expendable; AMCTC 7124 69 

Use: 
To protect against or neutralize blister agents or 

V-type nerve agents before or after contamination of 
exposed skin on the body. tt can abo be used to protect 
and decontaminate personal equipment. It is used 
mainly for treatment of laboratory, storage, decontami- 
nation, and disposal specialists exposed to mustard. 

Description: 

ointment containing chloramide S-330 as its active 
ingredient. The ointment is packaged in 314-ounce 
metal tubes, each approximately 314-inch in diameter 
and 3 314 inches long. 

M5 vesicant agent protective ointment is a white 

Functioning: 
When M5 protective ointment is rubbed on the skin 

before exposure to blister agents or V-type nerve 
agents, it forms a protective coating that slows penetra- 

tion by liquid chemical agents. When the ointment is 
applied to the skin or individual equipment after expo- 
sure to blister agents or V-type new8 agents, it serves 
as a decontaminant. It can also be used in an 
emergency to remove an unknown agent from the skin 
or individual equipment. 

Limitations: 

agents. 
a. M5 ointment does not neutralize G-type nerve 

b. M5 ointment should never be applied to the eyes. 

Tabulated Data: 
NSN . . . . . . . . . . . . . . . . . . . . . . .  .6850-00-664-36447 
Unit of issue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Tube 
Basis of issue ...................... CTA 50-970 
Weight ................................. 0.6 Ib 
Length ................................ 3.75 in. 
Diameter .............................. 0.75 in. 

Performance: 
Chemical reaction neutralizes H-type blister agents 

and V-type nerve agents by freeing chlorine released 
from chloramine 5-330 in the ointment. 

Shipping and Storage Data: 
Type pack . . . . . . . . . . . . . . .  144 per fiberboard box 
Weight .................................. 15 Ib 
Cube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.3 cu fl 
Type storage . . . . . . . . . . . . . . . . . . . . . . .  Warehouse 
Drawing number . . . . . . . . . . . . . . . . . . . . . . .  5-43- 10 

References: 
TM 3-220 
TM 3-250 
TM 8-285 

D-9 
Change 2 4-17 (4-1 8 blank) 
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APPENDIX E 

REPORTS/STUDIES 

E - 2  POST WAR UTILIZATION STUDIES, Camp Croft, South Carolina, 
War Department, Office of t h e  Chief of Engineers, September 1945 

E-3 Page 139, Listing of Military Locations, includes units 
within the  Fourth Service Command, Originator unknown, 
Source: F o r t  Jackson Museum. 

E - 4  Site Survey Report ERDA Project No 104SC001600, Camp C r o f t ,  
Spartanburg County, S . C . ,  dated 1984. 

E - 5  Camp Croft Landfill Sketch from the  Camp Croft Landfill Site 
Screening Report ,  dated 30 March 1990. 

E-6 Generalized Geologic Map of Croft State Park  
Source: Dr. Terry  A .  Ferguson, Wofford State College, 
Spartanburg, S . C .  

E - 7  Drawing (Sketch)  of Croft State Park: Soapstone Quar ry ,  
Source: Croft S t a t e  Park Management Plan, undated. 

E-8 Survey Open File Report No 64: Geologic Maps of t h e  Pacolet 
and Pacolet Mills 7.5-Minute Quadrangles, South  Carolina, 
by S. Mittwede, 1989. 
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cmm, CAMP (11) 
(Spartanburg, South C a r o l i d  
{PO C m o  Croft, South Carolina) 

Band ( I n f  RTC (ACF) 

r3-d (Inf KTC f31 (AGF) 
 and ( h i  BTC &?I (ACF) 

Infantry Bsplacemnt  Training Canter (AG?) 
Infantry Officer Replacement Pool 
Officer Pool School 
Officer Candidate Preoaratoq  School 
Raclasaiflcatlon Pool 
6th Xd Tng Rsgt 

7th Inf  Tug Regt 

8th Inf T g  Re& 

9th Inf Tng R4& 

'10th Inf  Tng hgt 

40th Inf Tng Bn 

32nd through 35th Inf Tng 3nr 

36th through 39th Inf Tng Bnr 

26th & 27th Inf Tne Bur 

28th through 316t Inf Png Bos 

49th & 50th Inf Tng Baa 

Spoc Tng Unltm 
~rdnazlce ~ i r o i d s  Cotnmmnd shop (UP) 
Po mt Phn t ographl E &bo fB t ory ASF) 

7 1 e t  Rep1 Bn (AGF) 
319th Sta Bosp ( l s b e d )  (Me) 
1405th SCU: &mod Forcan Induction Stat ion  (UP) 
1454tb SCU: Sts t ion  Complsmsnt (ASP) 

W 
CRDSUMD AIRPORT 

(Bsnnsttorllle, South C-olLnr) 
(mee Btnnsttmrills Efuslciprl  Airport, South CatOliM) 

CROSS CITY ARMY A I R  ? I D  (111) 
(Sub Base of Orlando A- A i r  Wmo,  Ylorldd 

( ~ r o r m  City, n o r i b )  
(Ul 

4th Airways  Corn Sq, R s & d - - D s t  
42nd Bane Bq & A t r  h o e  Sq-Det 
305th Fighter Sq 

cIIossnz;I% I m m  CAW (1) I 

(ASF) 
(Cramsvllle, Tsmroana) 

mlmt 
316th 
318th 

MP Eec Gd Co-Det ( f i r )  
Mp Eec Cd CO (ASF) 
Kp Zsc Gd Go (ASF) 

1478th SCU: C r O i t 8 V i l l e  Internmeat cmp ( f i r )  

CUHNIHGHAM FIEI9 (111) ' 

( ~ s r i n ~ ~  Corpa ~ 8 8 0 )  

(Cherm Paint, horth Carolina) 
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ERDA PROJECT NO. I04SC001600 

c 

SITE SURVEY REPORT 

CAMP CROFT 

SPARTANBURG COUNTY, S.C. 

1. 

C r o f t  Army t r a i n i n g  center was made by Stephen Morrison (SACEN-E), Norman McGee 

(SASRE-M) and Rick Thomas ( F o r t  Stewart, Savannah, G a . )  on 12 August i984$ In  

t h e  19,044.46 acres t h a t  had made up Camp Crof t  were disposed of by DOD: 

Determination of DOD Responsibility. An o n - s i t e  v i s i t  t o  the former Camp 

- 
t o  former owners, sme t o  the S t a t e  of South Carolina for  a park, and sane 

t o  a Sbartanburg County Foundat ion,  which resold i t  for p r i v a t e  industry, r e s i -  

d e n t  a1  housing, recreation, and o t h e r  uses. Further i n v e s t i g a t i o n s  t o  d e l i -  

neate the many c u r r e n t  owners of former Camp Croft  property were conducted by 

Mr, McGee. Mr. Morr ison questioned several of the private land owners, the 

Spartanburg County Sheriff, t he  C i v i  1 Defense Department, the Fort Jackson 48th 

t ,  Explosive Ordinance Disposal U n i t ,  t h e  Croft F i r e  Department, the  South Carolina * P 
\ 

Department of Heal th  & Environmenta l  Contro l ,  and representatives o f  the 
Spartanburg County foundation. C r o f t  S t a t e  Park Superintendent, Ray Hayes, 

& 
.c 

e x p l a i n e d  t h e  a c q u i s i t i o n  o f  the  S t a t e  P a r k ' s  7,000 acres, i t s  current use, and 

a great deal about property outside the  p a r k  boundaries.  Mr. Hayes drove us 
around the S t a t e  P a r k  property and over  much of  the privately owned l a n d  

t h a t  had made up Camp Crof t .  

and general knowledge o f  t h e  area make him the  b e s t  local POC for f u t u r e  

a t  t i ons. 

6h ' His cooperativeness, 14 years service a t  the p a r k ,  

5 
?-, 
R-. a: Suildinq D e m o l i t i o n  and Oebris Removal .  Mr. Hayes knew of no struc- 

t u r e s  or debris l e f t  by t h e  Army inside the park t h a t  were considered 

hazardous or  u n s i g h t l y .  

n i c  shelters or storage buildings; o the r  bunker-like s t r u c t u r e s  were 

b e i n g  used  by 80y Scouts, the Army, and o t h e r s .  Outside the p a r k ,  

b u i l d i n g s  w h i c h  were n o t  demolished prior to d i s p o s i t i o n  of the p r o p e r t y  

'. 
"\ <.. 

Some Army s t r u c t u r e s  had been converted t o  p i c -  ---. 

--. 
>- . 

-. were c o n v e r t e d  t o  a variety o f  uses,  such as apartments, businesses, or 

- .  
k. 
L 

I 
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s torage .  Of the  many persons quest ioned,  none knew of debris or struc- 

' t u r e s  of a hazardous o r  unsightly n a t u r e  t h a t  would qualify for EROA 

removal: No debris removal o r  d e m o l i t i o n  is r e c m e n d e d  f o r  FY 84, and 

i t  i s  unlikely-that future  i n v e s t i g a t i o n  will uncover o t h e r  problems o f  

t h i s  nature.  

b. Hazardous and T o x i c  Waste Disposal. 
C i v i l  Defense Department, F i r e  Department, o r  SCOHEC was aware of any 

hazardous or t o x i c  wastes on former Camp C r o f t  l a n d s  o r  unexpla ined con- 

tamination o f  surface or ground waters t h a t  m i g h t  be t raced  t o  former 

DO0 use, None of the current l a n d  owners t h a t  were contacted o r  t h e  

Sta te  Park Superintendent knew o f  any such problems. 
b i l i t y  tha t  somewhere on the 19,000 acres o f  Camp C r o f t  property,  w a s t e s  

were buried which may cause problems i n  t he  future. M r .  John E .  Gosret ,  

Sr., of Spartanburg a s s i s t e d  i n  the dismantling or demolition of Camp 

Croft proper ty  and materials at the end of WW 11. tie had heard of o t h e r  

details working on s i m i l a r  t a s k s  which p u t  drums and other materials-in 

No one i n  t h e  Sheriff's Office, 

There i s  a possi-  

r 

w e l l s  which were then closed. 
about t h e  contents o f  the  f i l l  used. 

Spartanburg County Foundation, made reference t o  a dump s i t e ,  now on 

e i t h e r  the S t a t e  Park or Hivann Company property.  

nature o r  e x t e n t  of DO0 use o f  the dump site, b u t  s a i d  tha t  c i v i l i a n  

persons had used and may s t i l l  be using i t .  See Section 2 ,  Project  

Scope. 

He d i d  n o t  see t h i s  done and knew nothing 
M r .  Cunningham, a trustee o f  t h e  

He d i d  not know the  

f l  Ordjnnance and Explosive Waste Removal. Within t h e  S t a t e  Park boun- 
1 

%i[\&,&daries, 44 acres were restricted i n  a q u i t - c l a i m  deed t o  "surface use 

only" because of  i t s  previous use "as  an impact area o f  artillery, mor- 

t a r ,  grenade, rifle, machine gun, and bazooka ranges" ,  and the potential 
for "unexploded and dangerous bombs, shells, rockets ,  mines,  and charges 

e i ther  upon or below the  surface". 
Scouts had uncovered two boxes o f  3g ca1. a m u n i t i o n ,  which presumably had 

:qpilpm 

&bed 

b#"udj M r  Hayes s a i d  t h a t  a group of Boy 
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been buried p r i o r  t o  t r a n s f e r  of t h e  p r o p e r t y  t o  t h e  State.  

‘ t o l d  of f i n d i n g  “ s e v e r a l ”  hand grenades s c a t t e r e d  about a wooded area 
near a n - I d  foundation. He d i d  n o t  know if the grenades were “ 1  ve” or 

d e a c t i v a t e d  t r a S n i n g  devices.  On 12 August 1984, we r e t u r n e d  t o  the  

s i t e  bu t  were unable t o  spot  any grenades on the ground surface. 
Hayes sa id  t h a t  when a nearby country c l u b  g o l f  course was being graded 

and landscaped,  a great d e a l  o f  unexploded ordnance was uncovered & 

hauled away. 

privately-owned l a n d .  

He l s o  

M r .  

He sa id  he had seen mor tars  or similar objec ts  on 

Mr. John E. Gosset ,  Sr. o f  Spartanburg was a maintenance engineer a t  

Camp Croft during the war years  and i s  a long-time resident whose 

extended family now owns several hundred acres of the former DO0 pro-  

perty. Mr. Gosset s a i d  he had seen detailed maps of the a r t i l l e r y  

ranges,  mortar ranges,  r i f l e  ranges,  and other areas w i t h i n  the camp, 

Attempts t o  locate these maps have thus f a r  been unsuccessful. M r .  

Gosret s a i d  t h a t  the Explosive Ordjnance D isposa l  unit a t  For t  Jacks?, 

Columbia, S . C . ,  had come o u t  to remove or explode ord’nance w h i c h  had 

been discovered over  t h e  years, both i n s i d e  and outside the S t a t e  Park 

boundaries, b u t  none was ever found on h i s  l a n d s .  A number of other 

residents or p r o p e r t y  owners s a i d  tha t  they had e i ther  seen o r  heard o f  

unexploded ordfnance on former DOD p r o p e r t y ,  b u t  such discoveries appear 

to have been less f requent i n  recent  years. 

i 

Master  Sergeant High of the 4 8 t h  Explosive Ordjnance Oisposal (€00) u n i t  

a t  F o r t  Jackson, S.C., sa id  t h a t  over the p a s t  year they had n o t  been 

called t o  the Camp C r o f t  area, and t h a t  the previous year  they went “one 

or t n o  times” for ordnance disposal, b u t  t h a t  prior t o  t h i s ,  they had 

been going t o  Camp Croft about  once a month t o  remove o r  explode o l d  

ordfnance. 

mortars wi th  fuses and s p o t t i n g  charges (dangerous,  b u t  not  ike ly  t o  

throw shrapnel over a wide area); and a few were h i g h  explos ves.  

Most  were 60-80 mn p r a c t i c e  mortars; sane were p r a c t i c e  

- 3 -  
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Stokes mortars w i t h  w h i t e  phosphorus, plasticized white phosphorus, or 
'gases may a l s o  have been used, b u t  Sergeant High had no s p e c i f i c  i n f o r -  

m a t i o n  oh t h e i r  use O r  e x i s t a n c e  a t  Camp Croft. 
m i g h t  c o n t a c t  FORSCOM, Oep. OpS, Fort McPhearson, Georgia ,  f o r  f u r t h e r  

information b u t  t h a t  previous i n q u i r i e s  on h i s  part had resulted i n  

i n s t r u c t i o n s  f rom t h e  Department of the Army n o t  t o  pursue the inquiry further 

He suggested t h a t  ne 

In summary, i n  spite  o f  e f f o r t s  t o  remove ordjnance from Camp Croft 

before d ispos ing  o f  the property, t h e r e  have been a number of incidents 
over  t h e  subsequent a lmos t  forty-year p e r i o d  which indicate t h a t  

unexploded ordlnance may s t i l l  be present ,  e i t h e r  above or below ground,  
in a number o f  locations. The 19,044-acre area i s  too l a r g e  to i n i t i a t e  

a screening and removal program for the whole s i t e .  No o r d n a n c e  dispo- 

sal a c t i v i t y  i s  recornmended f o r  FY 84. I n  FY 85, a more thorough search 

cou ld  be made for t h e  detailed maps mentioned by Mr. Gosset. Once these 

o r  s imi lar  maps d e f i n i n g  the ordfnance storage and impact areas are 

available, the present  owners of these  specific areas  cou ld  be 

quest ioned  and a f i e l d  survey and removal program could be outlined. 

2. P r o j e c t  Scope. No action i s  proposed i n  any o f  the three  subactivities i n  

FY 84. No actfon i s  foreseen beyond FY 84 f o r  b u i l d i n g  demolition and debris 
removal .  I n  FY 85, a thorough search should be made t o  locate d e t a i l e d  maps of 

the old ranges, storage and disposal areas. I f  further investigation o f  these 
area$ i n d i c a t e s  t h a t  the  e x t e n t  of the waste or o r d h a n c e problems i s  severe 

enough to constitute a danger to p r o p e r t y  owners, park visitors, or the general 

public, a p l a n  f o r  screening, demolition or removal should be drawn up a t  t h a t  

t ime.  

3. Forecast f o r  Construct ion Contract Award. N/A. 

4 .  P o t e n t i a l  f o r  Adverse Environmental Impact ,  I n  the event t h a t  f u r t h e r  

i n v e s t i g a t i o n  o f  the unexploded o r d h a n c e  results in a demolition or removal  
/ 

-4- 
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program, t h e  a d v e r s e  impacts will likely be limited to minor disturbance o f  

soils and removal of v e g e t a t i o n .  An assessment o f  i m p a c t s  of destruction o r  

removal o f  t o x i c o r  noxious wastes ,  if any are discovered, would have to w a i t  

until the nature-  and location of the  w a s t e s  were determined.. 

5. Right-of-Entry Agreement. N/A a t  t h i s  t ime.  

P 
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SITE MAP 

CAMP CROFT ARMY TRAINING FACILITY 
SPARTANBURG COUNTY, SOUTH CAROLINA 

SITE NO. IO4SCOO1600 
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EXPLANATION FOR PIATFS 1 and 2 

KINGS MOUNTAIN BELT (CAROLINA TERRANE) 

-- metamorphosed and variably deformed plutonic rocks of the 
Polecat Creek rneta-igneous suite; mostly of granodioritic to 
granitic composition (Plate 2); interpreted as subvolcanic 
intrusion. 

P=S 

md -- 

tc -- 

metamorphosed gabbro; two small bodies; that in east- 
central part of Pacolet Mills quadrangle possibly related to 
pcs; that in north-central part of Pacolet Mills quadrangle 
probably related to Blue Branch ultramafites (Pjate 2). 

metamorphosed (?) mafic dike, deeply weathered; within 
pcs at eastern edge of Pacolet Mills quadrangle (Plate 2). 

talc schist: one exDosure near Goucher School: unknown 
affinity, possibly reiated to northwest-trending diabase dike 
(Plate 2). 

Battleground Formation: 

bvmi -- metamorphosed mafic to intermediate (basaltic to andesitic) 
volcanic rocks; mainly amphibole gneiss and amphibolite, 
with minor amounts of felsic metavolcanic rocks (Plate 2). 

metamorphosed, schistose to gneissic, felsic to intermediate 
(rhyolitic to dacitic) volcanic rocks; main1 pyroclastic (lapilli, 
plagioclase crystal and quarkcrystal t SI, but with some 
flows (Plate 2). 

bsvf -- quartz-sericite schist (locally pyritic) and felsic metavolcanic 
rocks (Plate 2); schist is interpreted to be altered volcanic 
rock. 

tA 
bvfi -- 

9 -- quarhite; within bsvf unit (Plate 2). 

bvs -- metamorphosed, scbistose to gneissic, volcanic and 
sedimentary rocks; some quartz-mica schist; rocks exposed 
in Big Blue Branch (north-central Pacotet Mills quadrangle) 
may be granodioritic intrusion; bvs also in south-central 
Pacolet quadrangle (Plate I). 

bjb -- Jumping Branch Manganif8fOuS Member; manganiferous 
mica schist with concordant layers of gondite; exposed on 
prominent south-trending ridge at White Stone (south-central 
Pacolet quadrangle, Plate 1 ). 

E-8 



mss *- mica schist and metasiltstone/metamudstone; adjacent to 
8ald Rock granite (Hate 2); questionably assigned to the 
Battleground Formation. 

e 
Hammett Grove Meta-igneous Suite (thrust slices or klippen): 

-- altered (steatitized and serpentinited) ultra-mafites 
(metaperidotite); mostly soapstone, impure talc schist and 
antigorite serpentinite (Plate 1 and 2). 

m s  

hSP -- metapyroxenite (Plate 1 >. 
hQQ -* metagabbro (Plates 1 and 2). 

-- amphibolitic metabasalt; best exposed in North Goucher 
Creek south of White Plains (Plate 2). 

hgcr -- rodingitized metasediment (chert ?) and rodingite (Plate I). 

hgb 

lNNER PIEDMONT BELT (PIEDMONT TERRANE) 

pgn-ogn -- paragneiss and orthogneiss; mainly biotite and granitic 
gneisses; with sparse amphibole gneiss and minor amounts 
of amphibolite (Plate 1 and 2). 

am -- amphibolite, locally gneissic; as interlayers (basaltic flows ?) 
within pgn-ogn unit (Plates 1 and 2). 

quartz-mica schist; locally contains aluminosilicates, garnets, 
or both (Plates I and 2). 

qms -- 

Devonian Pacolet Mills pluton (syn-or post-metamorphic): 

Dpmmc -- megacrystic (1 -5 cm-long potassium feldspar), biotite-rich 
granite; probably granodioritic composition. 

Dpmt fine- to medium-grained granitoid of tonalitic (?) composition; 
on west side of pluton (Plate 1). 

Dpmgd -- medium- to coarse-grained to porphyritic granodiorite. 

Dpmmg -- fine- to medium-grained monzogranite. 

as -_ aluminous mica schist; occurs as isolated roof pendants to 
Pacolet Mills pluton (contacts dotted). 

Bald Rock granite (post-metamorphic); southeastern corner 
of Pacolet Mills quadrangle (Plate 2). 

-- brg 
0 
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0 gr -- undeformed granite; in pods or sills (syn- or post-kinematic). 

db *- Mesozoic diabase dike; outcrop or float boulders; long dike 
in northwestern quarter of Pacolet Mills quadrangle is 
informally named the Goucher Creek diabase dike. 

qv -- quartz vein. 

sm 

Peg 

-- 
-4  

silicified microbreccia (Plate 2) ; in narrow rectilinear zones. 

granitic pegmatite; in dikes mainly near margins of Pacolet 
Mills pluton. 

-----------__-------________I___________----- 

Symbols 

---- 

/ 5 7  

x sa 

Xh 
x A’ 

-- contact 

-- strike and dip of foliation and/or compositional layering 

bearing and plunge of fold axis showing assymetry in down- 
plunge view 

dextral 

sinistral 

bearing and plunge of symmetrical fold surface 

antiformal 

sy nformal 

overturned fold, with attitude of axial surface 

antiform 

sy nform 

-- instructive exposure, boulders, or preponderance of float 
material (within plutons). 

shear zone; narrow zones of Alleg hanian ductile deformation, 
locally containing mylonites and assymetrical shear 
crenulations (in Jones Creek shear zone, crenulations 
indicate right-lateral movement). 

-- 

-- sand dredging operation 

-- talc prospect 

-- gold prospect 



inactive gold mine 

active stone quarry 

inactive stone quarry 
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12. HISTORIES OF S'LGJ3DIPIXE UNITS, A R i Y  GZOUND FORCES. 

K s t o r i c s  prepmod in conpliancc with lc t tcr ,  HQ BGF, 3U*7/lOO 
(16 
Units, kn;r Ground 
r r i U  be completed by 31 Dccmbcr 1945. 

Wc)QEliifS, 15 Umch l9LJ+, Subject: "Histor ies  of Subordinate 
w i U  tarninate as of  1 Scptenber 1945, and 
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SITE NAME: Formerly Camp Croft Army Tram Facility. 

LOCATION: Lxatd sou- of the city of in 
county, swrth Carol&; see vicinity & site raps at tachd.  

SITE HISIDRY: 
for the A z q  c;round Forces, Fourth %mice -. 
mined along with artillery d m o r t a r  u n i t s  f m n  1941 to 1944. 
was disposed of in 1947. 

Camp Qoft was used as an infantry repla-t tra- center 
Infarttry units were 

The site 

The site wnsiskd of 19,044.46 a m  which is t d a y  used as a state park, 
irduseial area, and residential area. Detailed maps of the site were n o t  
found. 
arrarmnition ard waste used at the site was buried when the sik was clcsd. 
?his equiprent was often buried in tzenches or not h i e d  at a l l .  me' the 

@ t.denty years, there have teen numerous irstances sere citizens have 
fourd o m  in the form of grenades and -11 a z m  ammunition. As imny as 
80 qrenades were fourd in one location @ a Reseme unit  that was on 
me- in the area. 
d e t e r s  d c h  has decreasd the mnkr of reports of o w .  
reports, hmever, where local residents r m v d  six to twelve pieces  of 
ordnance per house bew c0-m in xane areas. 
-ed to b bid belm the m a = .  

Through i n w i e w s ,  however, it was determined that mch of the 

The state park has r e s t r i a  the use of =tal 
There are 

MAAI of the O~~MIIE is 

S I E  VlSfT: 
Fiayne B, and Rodney &id, CESAC-DI-PR. 

previous site visit was corn- on 12 Auqust  1984. 
Keith WMon, Q-oft State Park -imtedent; 
SPartanturg County Bamb Disposal kit; G r q  Herschel, formerly of the 48 
-E Di-1 Wt; ard Staff meant mig, currently w i t h  the 4 8 t h  
Eqlosive Unit; were a n t a -  r- the site. 

A site v i s i t  was mducted on 19 June 1991 & q l  Peyton, 
They visit& the 

On 5 September 1990, 
Lt. Harold Hbes of the 

a. a / m W .  Lnterviens revealed that durm the closure of the site,  
drum ard other mamials were placed in wells *cfi were then closed. 

b. HIW. A lardfill, pss ib ly  anta- a m 1  wastes is lmted on 
the site w e  a hospital stocd. 
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c .  BD/DR. No action. 'Ihere is rm evidence of BD/DR for r.,bd! 
the Goverrprent is responsible at this site. 

d .  Om. A m w u s  amwit of ordnance is located on the site, 
inclw live m o r t a r s ,  grenades, rockets, ard chemical w e a p o n s .  
mct of l a d  kas 

A 44-acre 
to surface use only due ta its u s e  as an impact: 

area. 

AVAILABLE SIvDm AND W m :  
-t of Health ard Bwkorrmental a n b o l ,  30 March 1990. 

Site -ion  rep^, Camp Qoft mill, 

P m J E T  POC: Wayne m, (803 )  724-4366 is the Charleston District POC. 

2 
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VICliVIT Y M A P  

CAMP CROFT ARMY TRAINING FACILITY 
SPARTANBURG COUNTY, SOUTH CAROLINA 

S I T E  NO. 104SC001600 
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e SITE M A P  

CAMP CROFT ARMY TRAINING FACILITY 
SPARTANBCRG COUNTY,  SOUTH CAROLINA 

STTE NO. I04SC001600 0 
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DEFENSE RESIURATION PKGRAM 

FluDIMGS AND D-ON OF EUG113a ; ITI  
FO-Y USED DEFENSE SITES 

1, 
in m t y ,  swth Carolina. Betwen 1941 and 1944, the United 
States a w &  19,044.46 acres -king 19,039.04 a a e s  in fee, 5.42  acTeS 
in m t  inter-, six -area P A S ,  and two -area licenses. 
w i t i o n  was a-lished d e n m t i o n .  The -area easerents yere for  
sewer line rights-f-way. one -area license w a s  for fenciq, ard the other 
for waterline riqht-f-way, 

Camp Croft was located thr- miles s~utheast of the city of spartantwg, 

2 .  
as an infan* replacement 
the of the Fourth Service Cmumxi.  B@rovemnts to the site 
consim of administrative hildmgs, mess halls, barracks, a hospital, 
tmrehouses, dnpds, and a -de to house prisoners of war. 

3, 
ames of fee land and 5.42  acres in q t  interests = a s  to the Fiar 
u s e %  M s t r a t i o n .  -ts to the original k c l a r a t i o n  of surplus 
noted presence of ordnance and mustard gas on the installation. Ln 1947, 
2.14 acres of easement hterests were conveyed to Duke Pwer Company by 
quitclaim d e d ,  7.70 acres of fee land d h p r o m t s  were transferred by 
letter to the Federal public Housbq Authority, and the Federal Farm Fortsage 
&hihis t ra t ion disps& of 4,936.24  aaes of fee land by 45 separate 
quitclaim deeds without recaptcve previsions. 
conveyed 0.34  of an a m e  of fee land ard improvmmts to LPper south Carolina 
Conference of the Methdist Uxrch and & a separate quitclaim deed conveyed 
an additi-1 0.34  of an ame of fee lard a d  irrprovmm- to 
F i r s t  Baptist churctl. In 1949, 7,088.08 acres of fee land were conveyed by 
quitclaim deed to M mlh M s s i o n  of Forestry, with the stipulation 
that the a v e  be used for public parks and recseation for a 20-year 
period, restricting 44 ames of the conveyance to land surface use only  and 
stipulating r a p t u r e  provisions. Real E;state f i l e s  reflect that 1,118.72 
awes of fee land were sold to Ccurrty Faurdation, and 5 , 8 8 6 . 8 3  

ames of fee lard and 3 .28  acres of easemnt inter- were dispcsed of by 
quitclaim deed to f o m  owners, veterans, d non pr ior i ty  holders without 
recapture; however, thaqh these corrveyances trere referenced, no 
documentation to -tiate these 
files. 
-=ion of For- should have rearded a m g e  at 7,089.68 acres, wh ich  
accounts for 0 . 6 0  of an acre of the d im-  in disposal of the land 
acquired for the installation. me r-inirrg 0.19 of an acse disaepmq is 
u ~ m t e d  for jn the disposal infomation.  

camp Qoft, a l a  h a m  as Camp Q-oft Military Reservation, ms utilized 
center for the Army Grwnd Forces tinder 

In 1947, the War Department declared 19,044.46 acres Ccanprish 19,039.04 

In 1948, a quitclaim d e d  

was part of real estate audit 
The quitclaim deed mnveyk the 7 ,088 .08  aees to the south Carolina 
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SITE NO. I04SC001600 

D-TION 

Based on the forego- F h d u q s  of Fact, the site has been d e w &  to be 
f o m l y  used 
kfense W i r o m t a l  Restoration Program - Formerly Used Wfense S i t e s  
established 

m t  of Defense. 

10 USC 2701, et seq. 

It is therefore eligible for the 

Major General, USA 

2 
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-suMMARysHEET 
FOR 

DERP-FUDS CDN/KIW 104SC001601 
CAMP WFT AEplfi TRhDn2G FA- 

SITE No. I04SC001600 
19 SEmEMBER 1991 

D-ON: ?he site contains several locations where drums were 
placed inside wells dwiq clcsure p r e s  at the site. 

ELIGIBIIZIY: The contents of the drums are u r h w n  ard are potential 
of e r r v i x o m t a l  contaminants. 

WLfci 03NSa3mONS: 
dsurrs s h  Department of Defense (DOD) usage. 

PRoWsD m: 

There has k e n  no beneficial use of the wells or 

The project consists of: 

a. locat- and test- the contents of the m, 

c. restoring a l l  disturbed ar-. 

DISTRXCT POC: Wayne w, CESAC-DJ-PR, (803) 724-4366. 



onstruetion 
ontingency - 10: 

Subtot a 1  

& A  - 0% 
esign - 6 4  
i e l d  Investigation and Lab Fees 
nvitonmental Assessment 

T o t a l  

0. OEYSRiPTtlON OF CROPOjED WHSTRVCTION 

Locate and sample wells 
Remove drums i f  found 
Test groundwater and s o i l  
SHEW - S a f e t y  Health and Emergency Response P l a n  

I F- 



PROJECT SUMMARY SHEET 
FOR 

DERP-FUDS HTW PROJECT I04SC001602 
CAMP CROFT ARMY TRAINING FACXLITY 

SITE NO. 104SC001600 
19 SEPTEMBER 1991 

PROJECT D E S C R I P T I O N :  T h e  s i t e  may contain s o i l  and groundwate r  
contamination due to t h e  l eakage  of drums containing hazardous 
and t o x i c  wastes i n  wells where they were dumped during the 
closure of t h e  s i t e .  The wells were closed a f t e r  drums and 
o t h e r  materials were dumped in them. 

The s i t e  a l s o  is reported to c o n t a i n  a landfill near the 
h o s p i t a l  and several t r e n c h e s  where excess items were buried 
during t h e  closure of t h e  s i te .  
medical wastes. 
during subsequent construction on the s i te .  

The landfill may c o n t a i n  
Several unused x-ray machines were uncovered 

POLICY CONSIDERATIONS: 
landfill, or t r e n c h e s  since t h e  Department of Defense  (DOD) 
occupancy. 

No record exists of use of the wells, 

PROPOSED P R O J E C T :  The project cons is ts  of: 

a .  d e t e m i n g  the extent, if a n y ,  o f  s o i l  and groundwate r  
contamination on t h e  site, 

b. remediating s o i l  and groundwater contamination, and, 

c .  restoring the site to background c o n d i t i o n s .  

EPA Form 2070-12: Attached 

DISTRICT POC: Wayne Boqan, CESAC-EN-PR, (803) 72’ j l -4366.  
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P o s s i b l e  contamination from drums and medical waste dumped into wells and landfills 
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v.-- 
I , ~ ~ - ’ - ~ ~ - - . - - r r r W - r r - l ~ r + - - H -  

c o r n  
IC------ 

ac Llpr 
--I-- 

= A. C 8  W- --- - 
K I I w A T # * A V U -  
1 1  -Lei 

F-5 



& 

1 I t 

I I I 

t I 
T 

T 

I I 1 I - 1  
I I 

1 
i 

I 1 

I I 
I I 

c-2 

F-5 



.. 

.. .. . . - 

0- D f I U C T m  9345.0-01 

ici, 

. : - 

t 

. .- . .  

S E A -  

C-3 

F-5 



. -  

, . - .  OS- QmCTm 9345.0-01 

.. . - . .  
. ' .  : .  

. - .  

: . .  . . ,  . 
, .  

. . -- . -  
1 m  L e  

. . .  f . -  
. .  

I t  
k l e s t m  District, Corps of Engineers mintains a f i d  on the merit infomtim for t k  projeet. 
Point of mtdct is %ym~ Bow, CEX-DWR, (EO031 7244% 

v.  - # w m m  ---.a -- LL- - 
htervievs, real esmte mfomtim, site visits. 
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PROJECT SWPNARY S H E E T  
FOR 

DERP-FUDS OEW P R O J E C T  104SC001603 
CAMP CROFT ARMY T R A I N I N G  FACILITY 

SITE NO- 104SC001600 
19 SEPTEMBER 1 9 4 1  

P R O J E C T  D E S C R I P T I O N :  The p ro jec t  c o n s i s t s  of a 4 4  acre area 
"restricted to s u r f a c e  use only" uhen t h e  site w a s  released. 
T h e  e x a c t  coordinates of the area are included in the project 
file. This area was used  as an i m p a c t  area dur ing  training in 
World War I1 f o r  a r t i l l e r y ,  mor ta rs ,  grenades,  r i f l e s ,  machine 
g u n s ,  and bazookas. There  are o t h e r  areas that have p o s s i b l e  
ordnance contamination. A golf course  located next to the State 
Park removed large amounts of ordnance during excavation. 
Occurrences  of public findings of ordnance  have decreased in t h e  
past few years due to t h e  restrictions on t h e  use of metal 
detectors i n  the State Park. There have been occurrences  in the 
pas t  where as many as 80 grenades were f o u n d  in one location. 
I n t e r v i e w s  with t h e  County Sheriff's Department have revealed 
that they expect to have as many a5 six to tvelve pieces  of 
ordnance removed per residential home during c o n s t r u c t i o n .  

PROJECT E L I G T B I L I T Y :  
chemical weapons are a tremendous t h r e a t  t o  the health and 
s a f e t y  of the public located i n  the area and t h e  environment, 

The unexploded ordnance and potential of 

POLICY CONSTDERATTONS: The o rdnance  located on the site occurs  
from f o r n e r  military training i n  the 2rea with small a m s ,  
machine g u n s ,  mor ta r s ,  and  a r t i l l e r y .  

PI70POSED PROJECT: The p r o j e c t  consists of: 

a .  locating and removing unexploded ordnance and chenical 
weaponry on t h e  s i t e ,  and 

b. restoring the site to background conditions. 

- RAC : Attached. 

DISTRICT POC: Wayne Bogan, CESAC-EN-PR, (803) 7 2 4 - 4 3 6 6 .  

727 H;yV 
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This risk ns6es5ment procedure was developed in accordance 
With HIL-STD 8828 and AR 385-10. 

The IlxO risk assessment i s  based awn do-teff evidence 
consisting of records 6eardles, reports of Explocive Ordnance 
Disposal [EODl detachment actions, and  f i e l d  observations, inter- 
views, and measurements. These data are used t o  asses6 the risk 
involved based upon the hazards identified a t  the  s i t e .  The risk 
assessment is composed of two factors, hazard eeverlty and b z a r d  
probability. 

Any f i e l d  activities Ehoald b made with the assistance of 
qualified €OD personnel. 

Part 1. Hzzard Severity. Hazard severity categories a r e  defined 
t o  provide a qualitative measure of the worst credible mishap 
resulting from personnel exposure t o  various types and quantities 
of unerpl oded ordnance items. 

A. Conventional Ordnance a d  m u n f t f o n  

-11 k m s  ( .22 cal - .so Cal) 2 0 2 

Hedirzm/Laqe Cali-r (20 m and 10 0 /o 
larger) 

w s ,  Practice (w/opotting c!urges) 6 0 _e 

Grenades, Band and Rfflt ,  ~ p l o t i v e  10 0 

b - Grcaades, Practice (w/rpotting 6 0 
charper 1 
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Landmines , Explosive 

Landmines, Practice (ulspotting. 
charges) 

Rockets, Guided Kissiles, b p l O S i v e  

Detonators, Blasting Caps 

Demolition Charges 

10 0 0 

0 10 0 - 
10 0 

E. Pyrotechnics 

h y  nunition Containing 10 0 /o 
White Phosphorus or other 
Pyrophoric Haterial ( i . e .  , 
Spcntaneously f l d l e )  

Any Munition Containing a Flame 
or Incgndiary Hattrial ( i . e . ,  
Napalm, Triethlaluminm Hetal 
I neendi ar i es ) 

6 

0 Eilitary Flares 4 0 - 
Pyrotechnics Value ( H a r i m  of 10). /o 

C.  
conventioaal ordnance). 

Bulk 3igh Explosfves (Bulk  explosives not M integral part of 

YES Ho 
VALUE vum V U E  

0 - Primary or Initiating Explosives 10 0 
(Lead Styphnatt, k a d  h i d e ,  
Hi trcglyctrin, Herepry h i d e ,  
Hermry Fuljinate, t t e .  ) 

(PETN, Composftions A, 8, C, 
Tetryl, TNT, RDX, HHX, flBX, 
Black Powder, ttc.) 

0 - Booster, Bursting or hst Dplosives 10 0 
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Less Sensitive Explosives 
( h o n t r u n  Hitrate, Favicr 
Explosives, ctc.)  

High Explosives Value 
( H a r i m  value of 10) .  

YES 
V U E  VALVE VALUE 

- 0 

D. Propellants 

Solid or L i q u i d  Propellants 6 0 - O Q  

E. Chemical Agents/Radiological HaterfalsFIunitions 

0 
2 s  
0 

- Radi o 1 og i cal 25  0 

Toxic Cheaical Agents 25 0 - 
(Choking, Nerve, Blood, EllSter) 

0 

0 

- Incapacitating Agent (32) 10 0 

Riot Control and Hiscellaneous 5 0 
(Vomiting, Tear, Chlorine, Mustard 
Simulant) 

- 

0 - hny Hunition Containing m k e ,  4 0 
fllumination, Signal Charge 

Chemical Agtatc/Radlologfcal Kattrials/Hunitians Vaiae (Karimm 2 5 ) .  
A 2 5  

Total Ordnanct m d  Explosive Yarte Characterfrtlcr Value (Total = 
, A + B + C + D + E with I W I m U  Y u u t  Of - 61) .  a 45 
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‘0 Part 11. The probability that a hazard has been or 
Will b~ created due to the presence and other rated fac tors  Of u p l o r i v e  

ffazard Probi:::::fljty. 

ordnance (Ex01 on a formerly used DOD site. - .  

AREA, HTm, ACCESSIBILITI OF CD)rTWJNATIOH 

A. Locations of Contamlaation 

d Uithin Tanks, P i p e 6 ,  V t S S e l S  5 0 - 

On the  surface or within 3 feet. 5 0 - 5 
Inside walls, ceilings, or other 4 0 - 

Subsurface, greater than 3 feet 3 0 - 3 

or Other confined locations. 

D 
part s  of Buildings or Structures. 

in depth. 

Valne for location of D ; O  (Haxi= 
Value of 5 )  

8 .  
risk from EX0 s i t e  (roads, parks, playgrounds, and buildings). 

Distance t o  nearest inhabited locations or structures likely to b a t  

Distance to Nearest Tarset 

Less than 1250 feet 

1250 feet to 0 .5  miles 

0 . 5  miles t o  1 . 0  mile 

V A L E  

4 

3 

1.0 mile t o  2 .0  miles 

2.0 miles to 5.0 miles 

Over 5.0 l i l t s  0 

2 

1 

Distance t o  Petoons Value (Haximum Value of 5 ) .  5 - 
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I e C. 
hazardous area, aot the installation boundary. 

N d r s  and types of Buildings within a 2 r i l e  radius waeured f r p  the 

l € a r  of Buf ldings 

0 : 

1 t o  10 

11 t o  50 

51 t o  100 

101 to 250 

251 or mer 

H W r  of Buildings Value ( H a x i -  Value of 5 ) .  

0. 'I)rpes of Buildings 

Uucational,  Child Care, ttc. 

Residential, Hospitals. Hotels, t t c .  

Comercfal, Shopping Centers, ets. 

Industrial Yarehouse, t t c .  

Agricultural, forestry, ctc.  

Detention, Correctional 

Hilitaq 

Wo Buildin- 

m s  of Buildings Value (Haxiaun Value of 5 ) .  

VALUE 

0 .  

1 

2 

3 

5 

VALUE 

5 

@ 
Q 

4 

3 

2 

1 

0 

€. 
humans or a n i 4 8  t o  ordnance and u p l o o i v e  waster. 

Accessibility to r i te  n f t r o  t o  the measures taken t o  l i m i t  Bccess by 
Use the following 

UsiQntd  Value 
guidance: 

Barrier 
0 A 24-hour rumtillanct aptm (+.g., 

tclcviaion monitoring or raIveillanet 
by guards or facility pcrronntl) which 
continuously oonltorr and controls entry 
onto the fasility; 
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An art i f i c ia l  or natural barrier (e.g., 
a fence combined with a c l i f f ) ,  which 
completely surrounds the facility; and 
a means t o  control at-, a t  a11 tioes, 
through t h e  gates or other entrances t o  
the facility ( t .g. ,  aa attendaat, television 
monitors, locked entrances, or controllad 
roadway scceso t o  the facility). 

Assigned Value 

- ,  0 

Security guard, but no hrricr 1 

A barrier, (any k i n d  of fsnce) but no 
separate means t o  control entry 

Barriers bo not completely 
surround t h e  faeilfty 

2 

3 

. .  5 . No barrier or  security system . 

Accessibility Value (h im Value of 5 ) .  3 - 
F. Site Oynamies - This deals with r i te  conditions that are subject t o  
change in t h e  future, but may k stable a t  the present. t a n p l e s  would be 
excessive soil errosion by kaches or streams, increasing land development 
that could reduce distances from the rite t o  inhabitated ureas or o t h e n i r e  
increase actessabilfty. 

VALUE 

Hone Anticipated 
Expected 

(Haximum Value of 5 )  

Total value for hazard probability. 
Sum of Valnts A through F. 

t o  Hazard Probability Table 2 to determine 
EIazatd Lsvcl. 

(Not t o  u c e c d  30). Apply.thfS T a i n t  

0 
5 
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TABLE 2 

@ 
B 

C 

D 

> 27 

215 <21 

Part 111. R i s k  Assessment. 
detemintd using the  following Table 3.  
hazard p r o b a i l i t y  and hazard oeverity values. 

The risk a s s e s s m t  value f m t h i s  site i t  
Enter wfth the result6 of the  

EAzAm 
(fram 

SEERITY 
Table 1) 
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TABLE 3 

CATASTROPHIC I 

CRITICILL If 

1 

2 

2 

3 

3 

4 

4 

5 

NEGLIGIBLE IV 3 4 4 5 5 

Mote: The risk assessment c d e  for  Ex0 is not equivalent to the risk as- . 

a scssment code prescribed .fn AR 365-10; . . . -  

RAC 1 Imminent Hazard - Emergency action required t o  mitigate the 
hazard or protect personnel ( i . e . ,  Fencing, physic81 barrier, 
guards, etc. ) . 

mc 2 Action required t o  mitigate hazard or protect personnel. 
Feasibility Etudy appropriate. 

' 

RAC 3 Action required t o  evaluate potential threat to personnel. 
High priority Site Inrpcction i r  appropriate. 

Rhc I Action required t o  evaluate potential threat t o  personnel. 
Site Insmetion is appropriate. 

me 5 ?io action rsquf rad* 

J U S t f f  1CatfQ n. Xn narrative form, e-rfrc the docuaenttd evidence 
that  mppottr thir  rlrk u a u m a t .  
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DEPARTMENT OF THE ARMY 
U V A N n W  m m ,  cow w 

C.O. mox - 
MY-. QEOROU n- 

CESASRE-HM 3 1  May 1989 

E M O R A N D U M  FOR: Commander, Charleeton District ,  ATTU: CESAC-EN-PR 
(Blackman) 

SUBJECT: Defense Environmental Restoration Program, Real Estate Information 
for Camp Croft, South Carolina 

Enclosed fs real estate  information regarding Camp Croft, South Carolina. 
You had requested drawings only s ince  the report has h e n  completed. 
Please contact Sherry Oenbrlnk at  (912) 944-5016,if  you have any questions. 

FOR THE COMMANDER: 

Encl  
hcfing Chief ,  Management 6 Disposal 

Real Estate  Div is ion 
Branch 
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f 1. 
i 
F October 15, 1991 
i 

Planning Branch I 

SUBJECT: Croft State Park and Vicinity, formerly Camp C r o f t  
I Army Training Facility, DERP-FUDS Site No. 104SC001600 

Mr. Richard Bishop 
Park Superintendent, Croft State Park 
450 Croft S t a t e  Park Road 
Spartanburg, SC 29302 

Dear Mr. Bishop: 

Enclosed is a fact sheet defining the Defense Environmental 
Restoration Program for Formerly Used Defense S i t e s  (DERP-FUDS) 
and an Inventory Project Report ( I N P R ) .  In the I N P R  we 
recommended that the site (Camp Croft) be examined for ordnance 
and hazardous waste. The INPR has been sent to our  Division 
office f o r  review, approval, and funding. The turnaround for 
approval is normally one year before we may begin construction. 
Due to the  massive size of the original training facility, over 
19,000 acres, Camp Croft will require a great deal  of 
coordination and examination. 

The actual work done at the project will depend upon the  
decision made at our Division office. 
coordinate our construction schedule for the removal of ordnance 
and hazardous waste w i t h  you and the surrounding community upon 
approval and funding of the project. 

We w i l l  c lo se ly  

If you have any further questions, please contact 
Mr. Wayne Bogan at (803) 724-4366.  

Sincerely,  

BOGAN/4366 
A:016UPDAT 

Joseph E. Keithley, Jr., P. E. 
Chief, Engineering and Planning 
Division 

MEYER/EN-P 
Enclosure 

PREACHER/EN-PR 

JACKSON/EN-P 



PRT@ Fred P. Brinkman. Executive Director 
L 

D l v l s l o n u f m t e m  
char& W. Harrison. D i r e  
(803) 734-0158 
FAX (803) 734-1017 

October 29, 1991 

Mr . Wayne Bogan 
Corps of Engineers 
P.O.  Box 919 
Char1 eston,  SC 29402-0919 

Re: Croft State Park,  formerly Camp Croft Amy Training Fac 
DERP-FUDS Site No. I04SC001600. 

l i t y ,  

Dear M r .  Bogan: 

We read w i t h  interest your f a c t  sheet d e f i n i n g  the Defense 
Environmental R e s t o r a t i o n  Program f o r  formerly used defense s i t e s ,  We 
'look forward t o  hear ing t h a t  t h i s  project has been approved and funded.  

u n i t  a t  F t .  Jackson do a l imited survey i n  an area where an unexploded 
mortar round was recently uncovered. I f  t h i s  action wi l l  present any 
problems f o r  you and your study please l e t  us know. 

In the meantime we plan t o  request t h a t  t h e  ordinance disposed 

Sincerely, 

Joe F. Watson 
Chie f  Natural 1 s t  
Divis ion o f  S t a t e  Parks 

F-18 
South Carolina Department of P a r k  Rmeatlon & lburism . 1205 Pendleton S m  . Columbia South Carolina 29201 
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G - 3  Quitclaim, South Carolina, former Camp Croft, 26 May 1949 
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CAMP CROFT 50th A N I X V E R S A R Y  CELEBRATXOM 
P. 0 .  Box 15123 

In 1941 major conflict spread throughout the world. Even before the 
Japanese bombed Pearl Harbor, our Government was making preparations for 
the war. Evidence o f  the war effort was taking place in Spartanburg, South 
Carolina, where a United States Army Infantry Replacement Center was being 
constructed under quartermaster Major Neil R. HcKay. .The camp was 
act ivated on February 10, 1941 by commanding officer Colonel L. A. Kunzig, 
who later became a General, and named in honor of M a j o r  General Edward 
Croft, a South Carolinian. The camp played a key role in World War 11, 
providing b a s k  training for thousands of infantry troops. During this 
time, Spartanburg became the host  c i t y  to approximately 75 ,000  men and 
women of our armed forces annually. 

Many of these young men and women elected to return and settle in our 
community. Others returned to their homes with  memories connected to our 
town and s t a t e .  On September 1 3  and 1 4 ,  1991, Camp Croft will be the site 
of a 50th Anniversary Celebration. A l l  veterans of the camp, persons 
employed a t  the camp,and the general public are invited to participate in 
this gala event. 

On Friday September 13, a g o l f  tournament will be held at  Cotton Creek 
Golf Club, located on the site of one of the former parade grounds. O n  
Saturday, September 14, the celebration will continue on the grounds of  
South Carolina School f o r  the Deaf and Blind with open-air entertainment, 
crafts, children's r i d e s ,  souvenirs, and display  of histor ica l  memorabilia 
of the Camp, A mil i tary  ceremony dedicated to the veterans and their 
families, and tours of the camp site will highlight the day's activities. 

- 

The festivities will climax with a Saturday night dance in the gymnasium of 
the school with a lfve band (music appealing t o  all ages) but featuring the 
music of the '40's era. 

For additional information, you may write to the address above 
c a l l  Ray Anderson (803) 583-2105 or Helen Salerno (803)  5 8 3 - 9 6 2 6 .  

or you may 

This event is belng sponsored by members of St. Luke United Methodist 
Church which i s  located on the corner of McKay Avenue and Croft Circ l e .  It 
is one of the original chapels built in Camp Croft w i t h  a heritage that is 
dear to each member. 
c' 
I 

Camp Croft 50th Anniversary Celebration 
St. Luke United Methodist Church Festival Committee 
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i ! -  - [Ritters Remembers Camp Cr 
(c6ntlnued k o m  PW 1) 

I 

glish to W w  where to take them, but that 

Whenthey attern tedtoengage Ritters In 
a Eonvcrution, dlk cauld say wm that he 
wae a German primer OI war. “They ell 
got dlent. Tht two In the front w i h  me 
m o d  clwr to each other end the door. 
Not another word was spoken, to me or to 
each other, on the trip to town and on the 
w0y bad.” Laltr, €Utters happilyrepork, 
the women a pamntly were told they 
s h d d n t t  tear sle ~ermm, and they tw- 
#an requuting that he take them where 

Ritters met a d  made friend! wlha lotof 
civllIans rho m r k d  a! end neat the d l l -  
tuy cam , for the lauradry, motor p ~ o l  and 
o h  tadliticd. He wanted to find two men 
in particular. a Mr. Flemlng who drove one 
ofthemtar lm,andn@KOM. 

vi4 t to the spartmburg area,kiitm ww : 
unab!e to lhd I trace of either man. 

Geman pdsmra were affoidcd I lot ot 
imd6m at Camp Crdt, says Rltten, who 
owm a Wcjt German cnglneerlngfirmthat 
deslgnir ond makw M a l t  manubctur- 
Ing-pqulpment. Although d e  Americanr 
had erected towers to werlook the cam 
t h y  qulekl abendoned hem, trusting tk 
G e m n  pdmen 90 much. The gate was 
alwh $open, €Utters sap. “We h d d  walk 
out, Lt rob~dy eated to, we wem 9o we11 
treakd here.” He had to walk outside the 
camp to get to the motor p i  to pick u his 
CBT eech m o d  . He went unattedd. 

Rltten dld o& work at the camp; 
rmtting am and trimming trees, and 
work& the kltehen. The m a n s  were 

IWN total m o t  the kltchn. They told the 
flmericpns what they prantd, end the 
Amerlcens gave it to them. The prisoners 
wen paid 10 cenh per hour for their work, 
with whkh they could purchase items h m  
Cam &oft canteen. “de could nol get the flour used for 
German rye bread, but we did wr best,” 
Ritters sayr. “The Americana were 90 
p l U  that they were sad when the war 
wag over because we w e  them such 
excellent i d  We bake! birthday cakes 
and ptoduced many delicades.” 

At the end of the war,  as a matter of fact, 
Rjtters says, the German prisonen were 
allowed to mntlnue cooking and eating the 
g d  food, even though the Pentagon had 
o d d  that becauseof h e  atrocities found 
in the Bmpean concentration camps, the 
Cermm Drlsoners would receive onlv 

TW 811. 

*y needed to go. 
* I  

Both lived rt dzdrlt, he wid Onhlsbrlef 

Gen. Bradley’s trtrops captured the 1,500 As the sun was setting partially below the 
Germans after theGermanofficers surren- horizon, the Germans surrendered “Dag- 
d e r 4  by crossing B nearby mountain ridge light was fading as we laced the American 
into the American camp using a Brillsh troops I t  wag v e d  humiliating lo have to 
soldier’s truck, “The ni ht before. this face the Americans 

made a wrong tuhl and drove directly into were not afraid when they were captured, 
our cam .” Ritters recalls. “When he said only saddened “We were very sad because 
he thou Kt he had made a mistake, we told * w e  felt at that pmt we had the upper hand 
him it matter; we had no ammuni. We couldn’t get supplies There was no 
tion to capture him and we were going to bullet in the tank (which led the 1,500 
give ourselves up to the Americans. We ate toward the Americans1 We had three can- 
all the i d ,  and the driver took theofficers nom whose mechanisms had long been 
over the Mll to the American camp. In thrown out into Ihe desert They were 
.ctfed, he was a prisoner for several totally useless We were taking it,  though. 
hours,” the robust German lau s We drove along like we were facing the 

Rittm sa s, they had oily four tanks, not fire a abot.” . 
includi t6e captured British tank he was At 5 a.m , when the sun reappeared, the 
driving% Amei lcam had more than 100 Germans capitulated. A ceasefire wag 
tanks. declared. .-, 

British soldier hauling f ood apparently Ritters says he and hjs Ietlow soldiers 

Although there were 1,500 d ermans, - Americans, ready,for battle, but we could 

. , bread and lettuce “Our (American) &;- 
officer read the order, but then 

Z E % e t  he h e w  we were not responsi- 
ble forthe atrocities. He rerpxted us that 
rnm: that he would not enforce the Penta- mi go-er 1‘ 
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, Ma' G

en, 
' John H. HE&, 

0
1

. d
m

t; 
\,Fox, 

Gen. Paul %
m

orn, 0
 n 

C
riftith

 
The 

m
en 

a
t 

C
am

p 
C

roft 
enjoyed the hospitality d

 the 
city d

 S
pertanburg, w

hjch had 
six U

s0 clubs. T
he m

en also 
had 

their 
o

w
n

 
clubs 

a
t 

the 
cam

p
 including a Service C

lub, 
O

fficer's 
C

lu
b

 
and 

th
e 

regim
en

tal 
h

ead
q

u
arters. 

M
any 

S
partans 

visited 
th

e
' 

cam
p to partake d

 
the en- 

tertainm
ent offered there. 

\ 
C

am
p

cro
ft W

B
S

 used In 1945 ' 
as 

a 
separation 

point 
fo

r 
discharged soldiem

. O
n Sept. 

19,1945, First Sergeant Joseph 
P

. H
udock d

 W
arren

, Penn., 
w

as the tin
t m

an discharged 
through C

am
p C

roft. 
I In the first five w

eeks of the 
separation point 

operation 
1,550 d

ticen
 and enlisted m

en 
, 

left the 
llervlce 

from
 

C
am

p 
C

roft. 
E

ach 
d

ay averaged 
about 75 enlisted m

en and nine 
officers. T

he 
first 

group 
to 

leave the cam
p contained eight 

enlisted m
en. 

Jan. 
25, 

i945, 
a

t 
the 

.$est 
d
 

the 
S

partanburg 
C

ounty L
egislative D

eIegation, . 
city 

council, 
C

ham
ber 

of 
C

anrnerce, V
eteran 

H
ousing 

C
m

m
isslo

n
, civic clubs en

d
 

other 
or snizatlona 

In
 th

e 

Spadanburg 
C

ounty 
F

o
u

n
- 

dabor1 m
et w

ith the W
ar A

m
?&

 
, 

A
dm

inisIration cm
cern

h
g
 the 

I 
purchase d

 C
am

p C
rd

t. It had 
1 

ken
 

decided 
thnt 

the 
cam

p 
I 

w
arld 

not 
be 

m
ade 

Into 
8
 

,
 i 

perm
anent m

ilita
ry base. 

The trustees of the C
m

nty 
Foundatim

 bought ule cam
p in 

M
arch, 1915, for m

e
 than $1 

m
illio

n
. 

D
avid 

W
. 

A
nderson 

w
as placed In charge d

 C
am

p 
C

roft surplus. 
'The 

foundation 
w

as 
given 

au
th

o
rity 

b
 

dispare 
d
 

the 
alrp

lu
s and 

property in 
any 

w
ay 

they 
saw

 
fit, 

and 
the 

profits they obtained w
ere to be 

used 
tor 

the 
benefit 

d
 

the 
county. 

' 

cw
nty, 8 e 

trustees 
ot 

the 



Croft.Playedd'KeyRole 
I In  Infantry Training 
I Camp Croft preyed u key role in World 

War 11 mviding basic trWng for thou- 
' sands oflnlentry mps. 
f 

Auditorium 
. Built In 1951 
: Plans were m a p  ln 1!M6 lor tk mn- 
' strudion of m 8 itorium near h e  main 
. business district ol Spartanburg. 

Construdion of the tl.PSO,WO Memorial 
! Audjtoriurn k g M h  1~andas~cornplet. 
, cd late in 1951. On Dec. 20, 1951 the new 

S artanbwg Memorial Auditorium was 
I hied to capacity for ih g r a d  opcning. 
; The new auditoriorn was a joint city and 

county project and it brought fresh enta -  
lainment and excitemenl to Spartenburg 
Big bands, symphonies, national and 
world-lamouj artists and Broadway hits 
played Sparlanburg. 

In 1957, the Memorial Auditorium Corn. 
mission reported ifs fiKt deficit end i t  has 
financial problems since then. ' 

T h e  main auditorium seats3,W which [he 
'rena has a seelingcapacityol2,SWand is 

)le lo handle 1,ooO persons at a banquet. 

' 

On-Fcb. IO, ldl, Campcroft wasattivat- 
ed BS he U.S. Amy's lnfanlry R e p h e  
mcnt Traini Center by Col. LA. b i g ,  
the comma& officer. Tht camp was 
built on 22,m acres of land rchasd by 
the federa1 pvemment and%$ h t e d  
wtside h e  city limifs: 

The camp *as named lor Maj. Cen. 
Edward (xoft, a South Camlinian born in 
1875. The cam I r a i d  18,W lo 20,oOO 
d d i e f s  cwry tktx months. . 
The 110 million complex had waterlints, 

a sewers e system, a sysiem of surfaced 
rbds witfin the cantonment welt, 8 b p i -  
tal, a laundry, mld sloragc,highwaylead- 
ing to It a d  railway krmlnals. . 

Commanden ot Camp crbit from 1940 
were Gcn, L.A. Kuntlg; Gen. O . W .  
Gr isdd ,  Gen. Alexander M. Patch, J r . ,  
Gen. C.R. Hubener, Gen. Francis V.  
@an, Gen. John H. Hestcr,Col. Wilbur J. 
Fox, Gen. Paul Ransom, Gen. Charles P. 
Thorn son Jr.. Gen. D.S. Wi l son  and Col. 
F.D. R f f i t h .  

Camp Cmft was used in 1445 as a separa- 
tion pint  for discharged soldiers. On Sept. 
19, 1445, First Sgl:Joseph P. Hudack, 01 
$'anen, Pa., was the  first mandischarged 
through Cemp Cmft 
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1-1 Conversation Record with Messrs. George and David Mullinax, 
military re t i ree  and Spartanburg Fire Department employee, 
respectively and t h e  FUDS, Camp Croft OEW ASR s i te  inspection 
t e a m ,  2 5  March 1993 

_ _ _ I _ _ _ _ _ _ _ _ _ _ _ - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - -  

1-2 Conversation Record w i t h  M r .  J i m  Thompson, President, 
Spartanburg Chamber of Commerce and t h e  FUDS Camp C r o f t  OEW 
ASR site inspection team, 25  March 1993 

1-3 Conversation Record with Mr. Jerry Per ry ,  Superintendent, 
C r o f t  S t a t e  Park and the FUDS Camp Croft OEW ASR s i t e  inspection 
team, 24 March 1993 

1-4 Conversation Record with Mr. J e f f  Diller, Park Ranger, Croft 
State Park and the  FUDS Camp Croft  OEW ASR site inspection team, 
25 March 1993 

1-5 Telephone Conversation Record w i t h  Mr. Wayne Bogan, local 
district representative, USACE, Charleston D i s t r i c t  and Mr. Mike 
Harper, USATCES FUDS Team Leader, 28 J u l y  1993 



CONVERSATION RECORD T i m e :  0 8 0 0  Date: 25  March 1993 
TYPE: Visit 
LOCATION OF V I S I T :  Spartanburg Fire Department and Croft S t a t e  

PERSONS CONTACTED: Messrs. George and David Mullinax 
ORGANIZATION: Military Retiree and Spartanburg Fire Department 

SUBJECT:  Former Camp Croft Infantry Replacement Training Center 

Park (formerly Camp Croft Firing Ranges) e 
TELEPHONE NUMBER: (803) 582-5831 

SUMMARY: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - - - - - _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

On 25  March 1993, Messrs. Jodi Bausman, CENCR and Mike Harper, 
USATCES met with Messrs. George and David Mullinax at the  
Spartanburg F i r e  Department. George is t h e  "resident s tuden t "  in 
Spartanburg regarding t h e  former Camp Croft. The discussion 
included : 

a. A grenade recently being located near t he  sewer line not 
far from where t h e  sewer line crosses Highview Road j u s t  t o  the 
sou theas t  of the former Camp Croft cantonment area. 

b. Verifying, on mapping, the  present day locations of t h e  
former Camp C r o f t  grenade c o u r t ,  various ammunition firing 
ranges, gas chambers, bayonet c o u r t ,  ammunition storage area, 
parade grounds,  and varios points of interest in t h e  cantonment 
area. 

c. Location where David, as a child, had located a number of 
what he called "mustard gas packets". 

Later in t h e  day, these gentlemen accompanied the  s i t e  
inspection (SI) team to C r o f t  State Park, where they introduced 
t h e  team to Mr. Jeff Diller, a Park Ranger. Mr. D i l l e r ,  see 
separate conversation record in this ASR, s t a t e d  that he could 
walk t h rough  the woods in the  park and find ammunition at will. 

Messrs. Mullinax relayed information to t h e  team regarding 
eighty grenades being located in the northwestern p a r t  of the 
park ,  stacked near a tree. We walked into this area, no t  far to 
the  south  of t h e  intersection of Dairy Ridge Road and Croft State 
Park Road. The SI team located structures and berms f o r  what was 
formerly a 3 0 0  yard moving t a rge t .  George found an army ground 
signal. This signal, however, would not have been of t h e  WWII 
era. 

B o t h  of these gentlemen impressed the SI team as being 
competent and reliable sources of information. 

ACTION REQUIRED: Complete SI report with recommendations on the  
necessary remediation of the former Camp 
Croft 

Mike Harper 

I- 1 



CONVERSATION RECORD Time: 0930  Date: 25 March 1993 
TYPE: Visit 

PERSON CONTACTED: Mr. J i m  Thompson, Prsident, Spartanburg 
Chamber of Commerce 

ORGANIZATION: Spartanburg Chamber of Commerce 

SUBJECT: F o r m e r  Camp Croft Infantry Replacement Training C e n t e r  

SUMMARY: 

LOCATION OF VISIT: Spartanburg Chamber of Commerce Offices 

TELEPHONE NUMBER: ( 8 0 3 )  5 9 4 - 5 0 2 0  

_ - - - - f l _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - _ - - - - - -  

On 25  March 1993, Messrs. Jodi Bausman, CENCR and Mike Harper, 
USATCES met with Mr. J i m  Thompson, Pres iden t  of the  Spartanburg 
Chamber of Commerce at t h e  Chamber's offices. J i m ,  after finding 
out that we had j u s t  interviewed George Mullinax, didn't feel 
that he could contribute m u c h  more than George. 

There was, however, a s h o r t  discussion and Mr. Thompson gave 
the  SI team a 50th Anniversary Brochure f o r  t h e  former Camp 
Croft. He had been the principal force in arranging for this 
anniversary. T h e  brochure contains a wealth of historical 
photographs of the  old camp. 

T h e  team thanked Mr. Thompson for his assistance and ended the  
visit. 

ACTION REQUIRED: Complete SI report with recommendations on the 
necessary remediation of the  former Camp Croft. 

Mike Harper 

1-2 



CONVERSATION RECORD T i m e :  1200 Date: 24 March 1993 
TYPE: Visit 
LOCATION OF VISIT: Croft State Park, Superintendent's Office 

@ PERSON CONTACTED: Mr , Je r ry  Perry, Superintendent, Croft State 
Park 

ORGANIZATION: C r o f t  State Park 

SUBJECT: Former Camp Croft Infantry Replacement Training C e n t e r  
TELEPHONE NUMBER: ( 8 0 3 )  585-0419 

SUMMARY: 
- - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ c I _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - -  

On 24 March 1993, Messra. Jodi Bausman, CENCR and Mike Harper, 
USATCES, Site Inspection (SI) team m e t  w i t h  Mr. Jerry Perry, the 
newly assigned Superintendent of C r o f t  State P a r k .  During 
discussion, Je r ry  told the  SI t e a m  of t w o  mortar rounds being 
located on t h e  park near a swimming pool in t h e  vicinity of Lake 
Craig. 

Jerry,  also, provided t h e  SI team with mapping of Croft State 
Park and authorization to assess areas of the  park not accessible 
to t h e  public, providing combinations to gate l o c k s .  

The team thanked Mr. Perry and ended the visit. 

ACTION REQUIRED: Complete SI repor t  with recommendations on the  
necessary remediation of t h e  former Camp 
C r o f t  . 

Mike Harper 

1-3 



CONVERSATION RECORD: Time: 1100 Date: 25  March 1993 
TYPE: Visit 
LOCATION OF VISIT: Croft  State Park 

ORGANIZATION: Croft State Park 

SUBJECT: Former  Camp Croft Infantry Replacement Training Center 

e PERSON CONTACTED: Mr. Jeff Diller 

TELEPHONE NUMBER: (803) 585-0419 

SUMMARY: 
- - - - - - _ - - - - - - - _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - -  

On 25 March 1993, Messrs. Jodi  Bausman, CENCR and Mike Harper, 
USATCES met with Mr. Jeff Diller, Park Ranger,  Croft S t a t e  Park. 
During conversation w i t h  J e f f ,  he stated that he could find 
ordnance in t h e  park's woods "at will". In t h e  p a s t ,  he claimed 
to have "found projectiles, mortars, hand grenades, illumination 
rounds If . 

Mr. Diller pointed o u t  t h e  a rea  on a park map where he claimed 
to have located t h e  most ordnance. This area was in t h e  northwest 
portion of the park, not far to t h e  south of t h e  intersection of 
Dairy Ridge Road and Croft  S t a t e  Park Road. 

J e f f  was busy and unable to assist us any f u r t h e r .  T h e  team 
thanked him for h i s  t i m e  and ended t h e  visit. 

ACTION REQUIRED: Complete SI report with recommendations on the  
necessary remediation of the  former Camp 
Croft . 

Mike Harper 



CONWZRSATION RECORD Times  : Various Date: 2 8  July 1993 
TYPE: Telephone 
PERSON CONTACTED: Mr. Wayne Bogan, Local D i s t r i c t  Representative 

for FUDS Camp Croft 
ORGANIZATION: USACE, Charleston District 

SUBJECT: OEW Recently Located at Croft S t a t e  Park (former Camp 
TELEPHONE NUMBER: (803) 727-4366 

Croft 1 

SUMMARY: 
_ _ _ _ _ _ f _ _ _ _ _ _ _ _ _ _ f _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - -  

On 28 J u l y  1993, Mr. Mike Harper, USATCES called Mr. Bogan to 
discuss a sketch of a portion of former Camp Croft in t h e  
Whitestone A r e a  which depicts a large target pit. This document, 
F-16, corresponds with photographs at J-17 through J-24. Document 
F-16 dated I9 June 1991 states t h a t  a shell was found in t h a t  
area l a s t  winter. There w e r e  o the r  documents discussed (F-19, 20 
and 21). These documents dated 3 0  October, 1991, also, regard a 
live round of ammunition (mortar) which had recently been 
discovered in t h e  Whitestone A r e a .  Calls w e r e  placed to determine 
who had prepared t h e  s k e t c h  (F-16) and whethe r  or not Documents 
F-19 through 21 were referring to t h e  same round discussed in 
Document F-16. 

Mr. Bogan stated t h a t  t h e  sketch (F-16) was drawn by a former 
employee of the district and that documents F-19 th rough F-21 
w e r e  prepared by himself and addressed separate incidents. T h e  
documents t h a t  he prepared were in reference to a "live" mortar 
located about 100 yards into Henningston Road, approaching from 
t h e  east. 

I thanked Wayne fo r  the information and finished our 
conversation. 

ACTION REQUIRED: Complete SI report w i t h  recommendations on the  

Mike Harper 

necessary remediation of t h e  former Camp Croft. 
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APPENDIX J 

PRESENT SITE PHOTOGRAPHS 
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J- 1 Entrance to Croft State Park (previously ammunition 
training ranges which supported infantry training at t h e  
Camp Croft IRTC 

former 

J-2, and J-3 Small Arms Ammunition (SAA) bullets, -30 Caliber 

J-4, J-5, and J-6 Trench Mortar Weapon, Fin Assembly (Cartridge 
C o n t a i n e r  and Blades) 

J - 7  Dairy Ridge Road, 3 miles in l e n g t h  runnigng from the  SW 
to NE, separated the former Camp Croft cantonment area from its 
ammunition firing ranges 

J-8, and J - 9  ECMs, located on northside of Dairy Ridge Road, 
that were used for ammunition storage in suppor t  of the  former 
camp's training ranges. 

J-10, J-11, and, J-12 Training range tower just n o r t h  of Dairy 
Ridge Road and j u s t  n o r t h  of former Camp Croft ammunition 
training ranges 

J-13 

5-14 Body and Fuze, Shell, Illuminating, M83 ( 6 0 m m  Trench 
Mortar Weapon) 

View downrange from the  former camp training range tower 

J-15 Trench  Mortar Weapon, Fin Assembly (Cartridge Container 
and Blades) 

J-16 Trench Mortar Weapon, F i n  Assembly and Link f o r  20mm 
Cart ridge 

5-17 Fuze, Percussion, D.A., No. 253 Mk. I and portion of 
Trench Mortar Weapon, F i n  Assembly 

5-18 Fuze, Percussion, D.A., No. 253 Mk. I 

J-19 t h r u  J-26 
( 2 0 0 ,  3 0 0  and 500 y a r d s ) ,  p i t  is approximately one-half mile in 
width 

Target pit fo r  rifle and automatic rifles ranges 

3-27, and J-28 Entrance to Lake Edwin W. Johnson area 

5 - 2 9  Lake Edwin W. Johnson 

J-30 thru J-34 
Johnson which is littered with SAA bullets, .30 Caliber 

J-35 t h r u  J-38 Remnants of moving target, anti-tank 

Clay roadway leading away from Lake Edwin W. 



J-39 Land area running parallel to target depicted at 
photographs J-35 through 3-38 

@ J-40 Signal, Illumination, Ground: Smoke, M60 series 

J-41 Sewer line off of Highview Road which runs nor th  from 
Dairy Ridge Road (Grenade found here) 

5-42, and J-43 Kohler, Administrative Offices, located to the 
east of former Camp Croft cantonment area 

J-44 V i e w  eastwardly from Kohler park ing  lot, location of 
former Camp Croft gas chambers and gas obstacle course 

J-45 Water reservoir, former Camp Croft and camp cantonment 
area stone markers 

J-46, and J-47 Former Camp Croft cantonment area stone markers 
at t he  J-47 intersection of Ridge Way Avenue and Patch Road 

J-48 Grading operation, location of the former Camp Croft 
grenade court  
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APPENDIX K 

HISTORICAL PHOTOGRAPHS 

Table of Contents 

K-1 Special Souvenir Edition of the 50th Anniversary Celebration 
of Camp Croft, S . C . ,  FROM WARTIME HERITAGE TO PEACEFUL 
COMMUNITY, CAMP CROFT, 1941-1991, 50 YEARS, St. Luke United 
Methodist Church and The 50th Anniversary Committee, 1991 

_ _ _ - - - - - _ _ _ _ - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - _ - -  

K-2 Aerial Photograph, former Camp Croft cantonment area,  
Originator and Date Unknown 
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Camp Croft, Spartanburg, SC was named in 
honor of Major General Edward Croft (1 874 - 1938) 
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APPENDIX L 

HISTORICAL MAPS/DRAWINGS 
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L-1 Vicinity Map, former Camp C r o f t  Army Training Facility, 
Spar tanburg ,  SC 

L-2 S i t e  Map, former Camp Croft Army Training Facility 

L-3 Location Map, I n f a n t r y  Replacement Center, former Camp 
Croft, SC (Depicts Camp Croft cantonment area and ammunition 
firing ranges), April 15, 1941 

L-4 Topographic Map, C a m p  Croft and Croft State Park (formerly 
Camp Croft cantonment area and ammunition firing ranges) 

L - 5  Map, Spartanburg County Planning and Development 
commission, May 1981 (De ta i l s  current day s t r e e t  n a m e s )  

L-6 Map, War Department, Corps of Engineers, U.S. Army, 
General Layout of Camp Croft Cantonment A r e a ,  February 2 6 ,  1 9 4 3  

L-7 Map, Office of the Quartermaster G e n e r a l ,  Construction 
Division, Camp Croft, SC, General  Layout of Sanitary Sewer 
System, March 1, 1941 

L-8 Record Drawings, Work as Built, Office of t h e  Quartermaster 
General, Construction Division, Camp C r o f t ,  1943 

L-9 Property Map and Records System, Spartanburg County, SC, 
School D i s t r i c t  7 ,  September 29, 1965 (District real property 
that was formerly a portion of Camp Croft is highlighted) 

L-10 Property Map and Records System, Spartanburg County, SC, 
School District 6, Date only partially legible-1966 (District 
real property t h a t  was formerly a portion of Camp Croft is 
highlighted) 

L-11 Property Map and Records System, Spartanburg County, S C ,  
School D i s t r i c t  3 ,  April 1 6 ,  1 9 6 5  (District r e a l  p roper ty  that 
w a s  formerly a portion of Camp Croft is highlighted) 

L-12 Property Plat of Reservation, Camp C r o f t ,  SC (Showing 
location of individual t r a c t s ) ,  June 17, 1941 L-13 D r a w i n g  No. 
1 0 2 1 - 7  (four sheets), War Department, Office of the  Division 
Engineer, South Atlantic Division, Camp C r o f t  Military 
Reservation, January 15, 1946 (Accountability assumed by War 
Assets Administration [ W A A ]  on 19,044.46 Acres,  April 19, 1947; 
due to final audit September 22, 1949) 

L-14 Map, Camp Croft, SC and Vicinity, Infantry Replacement 
Training C e n t e r ,  1944 (Overlay indicates areas restricted 
to surface use only and location of explosives found) 

a 



L-15 General Soil Map, spartanburg County, S . C . ,  Source: Soil 
Survey, Spartanburg, S . C . ,  dated April, 1968 

L-16 Geologic Map, Pacolet  7.5-Minute Quadrangle, Plates 1 and 
2, 1985-1988 
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SOUTH CAROLINA GEOLOGICAL SURVEY 
OPEN-FILE REPORT 64 (19891 
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5.C B U D G E T  4 C O H f R O C  B O A R D  

GEOLOOY eyl S.K. MITTWEDE 
1905-1988 

GEOLOGIC MAP OF THE 
PACOLET 7.5-MINUTE QUADRANGLE PLATE 1 
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