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EXECUTIVE SUMMARY

The purpose of this report is to present the findings of a
records search and site inspection for the potential ordnance
contamination located at the former Camp Butner, Butner, North
Carolina. The site is located at Butner NC. and consisted of
approximately 40,384.39,.

Camp Butner was acquired by the War Department in 1942 for a
W.W.II Army Training Facility. The facility was acquired for use
by the Fourth Services Command, Army Ground Forces as a
Triangular Division Camp. Camp Butner was utilized as a training
and maneuvering area for combat troops. The site remained active
until 1946 when it was declared excess.

The investigation was performed by ammunition specialists
from the U. S. Army Defense Ammunition Center and School,
Savanna, Illinois and the Rock Island District Corps of
Engineers, Rock Island Illinois. Engineering oversight was
provided by the Rock Island District Corps of Engineers.

The historical literature search revealed the types of
activities and ammunition that were utilized at the facility.
The training mission was conducted on 15 ranges as well as a
handgrenade range, 1,000 inch range, and a gas chamber/gas
obstacle course. The Camp also had an ammunition storage area
used for receipt, storage, and shipment of it ammunition
stockpile.

During the period 15-17 March 1993 a Site Inspection (STI)
was performed at the former Camp Butner to visually verify the
presence or lack of presence of OEW contamination based on the
records search. During the inspection there was several pieces
of OEW contamination visually verified in several areas. No
complete ammunition items were located by the inspection team.
Ammunition components that were visually verified by the
inspection team were: mortar tail fins, 60mm illumination round
body sections, rifle grenade body sections and 155mm body
sections.

Since Camp Butner was excessed there has been OEW
contamination consisting of complete artillery rounds, 2.36 inch
rockets, hand grenades and rifle grenades. There are ammunition
items found on a regular basis in the former impact area. These
rounds are reported to Camp Butner National Guard Training Center
and they call Fort Braggs EOD team for demolition of these items.

The wvisual evidence and potential OEW at the site require
remediation to mitigate the ordnance hazard. After remediation
of the OEW contamination an HTRW project should be initiated to
mitigate any HTRW ccntamination that may be associated with OEW.
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1. INTRODUCTION

a. Subject and Purpose

(1) This report presents the findings of a
historical records search and site inspections for ordnance
and explosive waste (OEW) presence located at Former Camp
Butner, Butner, North Carolina. See plate 1 for general
location map. The investigation was performed under the
authority of the Defense Envirconmental Restoration Program
for Formerly Used Defense Sites.

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

b. Scope

(1) The investigation focused on 40,384.39 acres
that were used as the primary Camp Butner of which
approximately 4,750.39 acres that belong to the still active
Camp Bunter North Carolina National Guard Training Center,
Stem, North Carolina.

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

2. PREVIOUS INVESTIGATIONS

a. 1990 Inventory Project Report

A preliminary assessment for the former Camp Butner
was conducted by the Corps of Engineers, with the Findings
and Determination of Eligibility (FDE) dtd 5 July 90. There
were two projects recommended from this preliminary
asgessment .




TABLE 2-1
_ 1990 PRELIMINARY ASSESSMENT
ProjeEE DERP Present Comments
Number Category Phase
I04NCOO00901 HTW RI/FS CEMRD
I04NC000902 OEW ASR (SI) CENCR

b. 1992 Site Investigation Report

(1) This site investigation was prepared by B&V
WASTE SCIENCE AND TECHNOLOGY CORPORATION for the US Army
Corps of Engineers, Savanna District 26 May 19%2. This
investigation addresses the Camp Butner Landfill Site at the
bottom of Lightning Lake.

(2) This report provides background information
including site location, description, history, investigation
methodologies, remedial investigation results and
qualitative risk factors at the landfill area.

(3) This landfill site was part of Camp Butner and
utilized for disposal of excess brass and ammunition which
could not be packed for shipment when the 78th Division
transferred tc Europe.

c. 1992 Final Environmental Impact Statement

(1) This report was prepared in conjunction with:
Louis Berger & Associates, Incorporated, Washington, DC dtd
May 1992, for the lead agency: U.S. Department of Justice
Federal Bureau of Prisons, Washington, DC. This report
aldresses the Butner, North Carolina Federal Correctional
Complex.

(2) This report provides an assessment of the
environmental consequences of a proposed action by the U.S.
Department of Justice, Federal Bureau of Prisons, to expand
the existing Federal Correctional Institution in Butner,
North Carclina into a Federal Correctional Complex.

(3) The 769.88 acres that make up the correcticnal
facility was a part of the former Camp Butner until 1964
when the acreage was a purchase of property for a U.S.
Correctional Facility.




3. SITE DESCRIPTION

a. Existing Land Usage

(1) The Former Camp Butner was comprised of
approximately 40,384.39 acres that was acquired the War
Department, approximately 40,201.08 was acquired in fee,
128.40 acres in 82 easements, 2.51 acres in licenses, and
52.40 acres in 26 leased tracts (see plate 1).

(2) The former Camp Butner was located in portions
of Person, Durham, and Grandville Counties encompassing the
town of Butner, North Carclina.

(3) Camp Butner remained active until 1946 and was
excessed by the War Assets Administration (WAA) over the
next several years. Approximately 16,558.27 acres are
currently owned by the State of North Carclina. Of this
state owned ground, 4,750.39 acres makes up the current Camp
Butner National Guard Training Center, with the remaining
11,038 acres making up the town of Butner and agricultural
type lands, with state operated farms. Approximately
23,056.24 acres reverted back to the original owners of
which the land is utilized for agriculture and forestry.
Approximately 769.88 acres makes up the Federal Correctional
Complex (see plate 4)..

TABLE 3-1
CURRENT LAND CWNERs

P

Current

Qwner Acres Land Usage Comments

State of 16,558.27 National Guard See plate 4

North Carolina Training Center,
Public Domain

U.8. Correctiocnal 769.88 Correctional See plate 4

Facility Complex

Public 23,056.24 Agriculture, See plate 4 & 3
Forestry

Total 40,384.39%

{(4) The 4,750.39 acres that make up the current
Camp Butner National Guard Training Center should not be
considered under this DERP FUDS project, since this site is
still active.

b. Topography
{1} The area is situated in the Piedmont Province,

an area characterized by rolling tcopography with well
rounded hills and long, low ridges. Terrain found in this




area is hilly, ranging from a high elevation of
approximately 500 feet -above mean sea level (msl) to a low
elevation of approximately 280 feet msl.

{2) The undeveloped hills within the area are
forested with various hardwocods including oaks, flowering
dogwood, beech, sweet gum, holly, hickory and red maple.
Stands and individuals of loblolly and Virginia pines and
eastern red cedar are mixed with the deciduous species
previously mentioned. Evergreens were noted to populate
ridges and slopes with southern exposures. Hilltops were
generally observed to be vegetated with hardwoods,
predominantly caks with sparse understory.

{3) The canopy of the forested area is dense.
Species observed in the understory include highbush berry,
dogwood, poison ivy, Christmas fern, Columbus, and Japanese
honeysuckle.

¢. Meteorological Data

The Camp Butner area weather includes relatively
mild winters and warm, humid summers. Average low
temperature of 41 degrees Fahrenheit in January with the
mean daily low of 28 degrees Fahrenheit. The average high
temperatures of 78 degrees Fahrenheit in July with a mean
daily high of 90 degrees Fahrenheit. Rainfall totaling 47
inches per year is well distributed with average monthly
rainfall of between three to four inches. The first freeze
generally occurs around October 27 and the last freeze
occurs around April 11.

d. Geology and Soil
(1) Bedrock Geology

The site lies in within the Durham Sub-basin.
The predominate bedrock formation is an Arkosic Sandstone,
tan in color, medium to very coarse grained and contains
mica.

(2) Scoils

The source of soil in the area is acidic
bedrock material; from the Triassic Age. The site 1is
located within the White Store-Creedmcor soil association,
consisting of gently sloping to moderately steep, moderately
well drained soils (sandy loam) that have a subsoil of firm
clay.




e. Hydrogeology

(1) The area contains a number of perenrial streams
with numercus intermittent tributaries. These streams
generally drain from the hills to the southwest. The
majority of this area drains into the Knap of Reeds Creek,
which is part of the Nuese River watershed. A small porticn
of the western section of this facility drains toc the west
into the Flat River. The Flat River also drains into Nuese
River.

(2) The potable water supply for the city of Butner
was constructed in 1942 to support 50,000 soldiers at Camp
Butner. The source of potable water for the city is the
Holt Reservoir (also known as Lake Butner), with a storage
capacity cof approximately 10 billion gallons. The water for
the Butner area currently complies with the EPA Safe
Drinking Water Act parameters. The Army Corps of Engineers
began conducting water quality testing for ordnance in the
area including Lake Butner and Lighting Lake in
October 1991.

f. Cultural Resources

(1) Camp Butner cultural envirconmental includes
economic, archaeological, historical and aesthetic resources
and community-wide considerations such as housing,
educational facilities, and community support systems such
as utilities, transportation networks, etc. The geographic
areas of concern under this heading are defined on a
case-by-case basis and must be empirically determined. Some
impacts are of a purely site-specific nature. Others may
have community-wide implications or biological effects off-
site. Others may be of significant regional or even
naticnal importance.

{2) The regicnal prehistoric-early historic
sequence for the North Carolina piedmont generally conforms
with developmental stages elsewhere in the southeast (Coe
1964; Griffin 1952; Willey and Phillips 1958; Ward 1983).
Ward (1983) divides the prehistoric periods in the piedmont
as follows: Paleo-Indian (12,000-8,000 BC), Early Archaic
{8,000-6,000 BC), Middle Archiac (6,000-2,000), Late Archaic
(2.000-500 BC), Early Woodland ( 500 BC-500 AD), Middle
Woodland (500 BC-AD 1,200), and the Late Woodland/Early
Historic Siocuan groups (AD 1,200-1,700). Archaeological
finds from all the above eras have been located in the area.




4. HISTORICAL ORDNANCE USAGE ON-SITE

a. Chronological Site Summary

Chronological Site Summary {(documents D-1 through
D-3, F-1 and F-5, G-1 through G-21, H-1 through H-30, and
L-1 through L-4).

{1) Authority for the acquisition of lands in the
Durham, North Carolina area for cantonment and training of a
triangular division to support the country's effort in
W.W.II was issued by the War Department on February 12,
1942, The military installation, eventually named Camp
Butner in honor of a native of North Carclina, Major General
Henry W. Butner, was to be located in the north central part
of North Carolina in the counties of Granville, Person, and
Durham. The camp was essentially established for the
training of infantry divisions and miscellaneous artillery
and engineer units within the Fourth Services Command, Army
Ground Forces. Original authorization was for the
acquisition of approximately 60,000 acres of real property.

(2) Construction of the camp began in early 1942
with the cfficial opening ceremony being conducted on
August 4, 1942. Actual real property acquired for Camp
Butner was approximately 40,300 acres. Between 1942 and
1945, Camp Butner was host to a number of military units
including, the 78th, 89th, and 4th Infantry Divisions. 1Its
primary mission was to train combat troops for deployment
and redeployment to the European and Pacific Theaters. As
many as 15 ammunition training ranges including
approximately 23,000 acres, a 1000-inch range, hand grenade
ranges, a gas chamber, and ammunition shipping/receiving and
storage areas were constructed to support the camp training
migsion.

(3} Camp Butner, in addition to its primary mission
of training combat trcops, supported the war effort in other
areas.

(a) The camp was host to one of the Army's
largest general and convalescent hospitals.

(b) Camp Butner coperated a priscner cof war
(POW) camp.

(c} The Army established its Eastern Personnel
Reassignment Center at Camp Butner. The Center was set up
for disposition of personnel not currently assigned to units
within the Army. It assured rapid and efficient employment
of skills where needed by the War Department.

(d) The camp, later, was designated as an Army
Ground and Service Forces Redistribution Station to handle




reassignment of overseas returnees. This huge
redistribution center could place approximately 8,000 troops
per month.

(e) Finally, the Redistribution Station was
moved and Camp Butner became home to the War Department's
Army Redeployment Center. The camp handled reassignment of
troops returning from the European theater of operation to
the Pacific theater of operation.

(4) Camp Butner was declared excess by the War
Department on January 31, 1947. Accountability of the
former camp's 40,000-plus acres was assumed by the War
Assets Administration on April 26, 1947.

(5) Land usage since closure of Camp Butner has
included

(a) NC State National Guard Training Site.
(b) Private agricultural and commercial use.

(c} Various community/state/federal agencies
activities (correction, farming, natural and human
services/resources, commerce, crime control and
univergity/college invclvement).

b. Ordnance Related Records Review.

(1) Research efforts began with a thorough review
of all material gathered during the ASR historical document
search conducted by CENCR and USATCES. A large collection
of documents including drawings, maps, real estate
documentation/inspections, technical ordnance data,
newspaper articles, and various other reports appropriate to
Camp Butner were located. During this review, an effort was
made to focus on areas of potential OEW contamination as
described in the OEW Project Summary Sheet (document F-5)
which included ordnance training and storage areas.

(2) Documents E-7, L-2 and L-4 confirm that
ammunition used for the training of combat troops at Camp
Butner during W.W.II ranged from 22 Caliber through 240mm,
as indicated in TABLE 8-1.

{3) Documents reviewed prior to the site
investigation revealed that there was, in fact, an attempt
to clear the site of OEW contamination after closure
{documents E-1 through E-7). Document E-7 states that "Tocns
of practice migsiles were gathered and disposed of and
several thousand high explosive duds were destroyed in
place. Any one of the duds could have exploded at the
slightest disturbance and could have caused serious injury
or tragedy to the persons disturbing it."




(4) In document E-7, a Corps of Engineers, Savannah
District, Dedudding Release, Colonel Erlenkotter points out
the "there is also a possibility of shells remaining on the
land and warned against the inherent danger of handling or
disturbing them."

(5) Documents E-8 through E-17 with enclosed
photographs (documents K-1 through K-5) substantiate Colonel
Erlenkotter's statement. Indications are that, during
numerous annual/semi-annual real estate inspections,
explosive rounds of ammunition were routinely found on the
FUDS, Camp Butner. These documents, also, indicate that
landowners often surface explosive projectiles while tilling
their farm lands. They, further, recommend a continuation
of the annual/semi-annual inspections, because of the extent
of the OEW contamination at Camp Butner after closure.

(6) A former manager of the NC National Guard
Training Site stated that every vyear they get calls
regarding found ordnance on the former training ranges of
Camp Butner. The EOD detachment at Ft. Bragg is notified
and disposes of the munitions. He, also stated that much
ordnance was located when land for a power line crossing the
former camp was cleared. Finally, the manager indicated
that hunters discover old ordnance every hunting season
(document F-1}.

(7) Two newspaper articles, documents H-31 and
H-32, regard the recent locating of 155mm Shells by private
citizens. The shells were all removed by either the EOD
detachment from Ft. Bragg or NC National Guard personnel
assigned to the guard training site at the former camp.

(8) Document H-33 is a article about an explosion
at a scrap yard on the fringe cf Oxford, NC. The 50-pound
'missile' was turned in as scrap metal and was ignited by
burning debris on the premises of Tom's Auto Supply. The
explosion hurled fire onto the roofs of adjacent buildings.
One metal fragment was located hundreds of yards from the
explosion near the Owen Motor Company.

(9} Documents L-2, L-4 and plate(s) 2 & 6 indicate
there was an ordnance shipping and receiving area, gas
chamber, 1000-inch range, flamethrower pads and a small arms
ammunition training range in, or in the vicinity of, the
Camp Butner cantonment area. Also indicated are at least 15
ammunition training ranges and an ammunition storage area
located on approximately 23,000 acres of the camp just to
the north of the cantonment area.




c. Personal Interviews with Site Related Personnel.

(1) Personal interviews with two individuals who
had been employed at Camp Butner were conducted during the
site investigation (SI). Also interviewed during the SI

were three individuals who, today, own and whose families,
prior to establishment of Camp Butner, owned real estate
which is now the FUDS Camp Butner.

(2} Document I-1 is a conversation record of an
interview of two gentlemen who were employed at Camp Butner
during W.W.II. These interviewees both denied the
allegation of many residents of Butner that the 78th
Infantry Division buried its excess ammunition in a valley
and flooded the valley creating Lightning Lake prior to
their departure for France. They insisted that this did not
happen. They pointed cut on maps various areas of interest
in, or in the vicinity of, the former Camp Butner cantonment
area. Areas included the parade ground, gas chamber, 1000-
inch 22 caliber training range, small arms ammunition range,
flamethrower pads, and the ordnance area. The ordnance area
was a railhead for the receipt and shipment of the camp's
ordnance.

(3} The conversation record at document I-2 is a
synopsis of an interview with a woman who as a child grew up
onn her family's homestead, which was located on the FUDS,
Camp Butner. She recalled, distinctly, her brothers and
herself finding many rounds of ammuniticn, playing with
them, disassembling them, and discarding them in the
family's water well. Her memory was very vivid; she even
sketched the rounds on paper for the SI team. She
remembered "rings", which would change color, forming in the
lands adjacent to the family stcre. She, also, insists that
there was a "hospital facility" adjacent to the family store
which was buried when the camp was excessed. She recalled
hearing a generator running underground at this location for
yvears after. She showed the SI team the expansive mound
under which this facility is supposedly buried. She, as
many residents of Butner, believe that the extremely high
incidence of cancer in the area is directly related to
contamination of the FUDS Camp Butner by the military.

(4) Document I-3 is a record of the conversation with
the owner of a lumber mill located on FUDS, Camp Butner. He
was the brother of the woman mentioned above and confirmed
everything she had said. He claimed troops at Camp Butner
would dump their excess training ammunition in a lake below
his mill. He also was upset about the damage that would be
sustained by the teeth of his saws when cutting old
deciduocus growth which was harvested off the FUDS, Camp
Butner.
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(5) Document I-4 is a conversation record of an
interview conducted with a landowner/manager on FUDS Camp
Butner. This gentleman stated, that while Camp Butner was
an active military installation, units would fire bazooka
rockets and mortar shells from the vicinity of the corner of
West Range Road and Bethany Church Road. The direction of
fire was to the southeast into an impact area of the former
camp. He also stated that, frequently, while plowing a
garden on the family farm which is located on Bethany Church
Road adjacent to the camp's former impact area, he would
unearth various ammunition items. His description of these
ordnance items was that of 8lmm mortar shells. He said he
disposed of these rounds of ammunition by, simply, throwing
them across the road into a ditch.

5. REAL ESTATE
a. Confirmed Formerly Used Defense Sites

(1) Former land usage and ownership by the War
Department was previously confirmed for Camp Butner, Butner,
NC. as summarized in document F-3. The Findings and
Determination of Eligibility for this camp defined 40,384.39
acres that were acquired for a World War II training
facility.

(2) Camp Butner was acquired by the War Department
for use by the Fourth Services Command, Army Ground Forces
as a Triangular Division Camp. The Camp was utilized as a
training and maneuvering area for combat troops.

(3) Currently the acreage that made up the former
camp is owned and utilized by the State of North Carolina,
U.3. Correctional Facility, and private citizens for
agricultural and commercial use.

b. Potential Formerly Used Defense Sites
All acreage for this camp were covered in the
original Findings and Determination of Eligibility dtd
05 July 1990. During this investigation there was no
additional acreage discovered.

6. SITE INSPECTION

a. General Procedures and Safety

(1) During the period 15-19 March 1993, members of
the Site Inspection team traveled to the site of the former
Camp Butner, Butner, North Carolina. The primary task of
the SI team was to assess OEW presence and potential due to
training, there were a minimum of 15 ammunition training
ranges, as well as, hand grenade ranges, a 1000-inch range
and a gas chamber; storage, the camp had an ammuniticn




storage area and an ordnance area used for the receipt and
shipment of the camp's ordnance; and dispogal, as a minimum,
there was a dump in the vicinity of the magazine area. Site
inspection wasg limited to nonintrusive methods, i.e.,
subsurface sampling was not authorized or performed.

(2) Real Estate rights-cf-entry were not obtained
by the SI team due to the willingness of North Carolina
National Guard Training Site personnel and area landowners
to grant access to and provide the team a tour of the former
Camp Butner pricor to the actual inspection.

(3) A site safety plan (document B-4) was developed
and used by the SI team and NC Naticnal Guard Training Site
perscnnel to assure an injury-free site inspection of the
former Camp Butner. A briefing prior to the inspection was
conducted which stressed that OEW should only be handled by
military EOD personnel.

{4) Prior to the site wvisit, a thorocugh review of
all available reports, historical documents, texts, and
technical ordnance reference materials gathered during the
historical records search portion of the ASR was made. This
review was made to ensure team awareness of potential
ordnance types and hazards.

(5) The visit began on 16 March 1993 at the offices
of the Camp Butner NC National Guard Training Site, Butner,
NC. There was an exchange of information between MSG Rodney
Parker and SFC Jerry Thomas, North Carolina National Guard
employees, John Baden, USACE, Wilmington District and SI
team members Jodi Bausman, CENCR and Mike Harper, USATCES.
During this initial exchange, it was learned that evidence
of OEW contamination at the former Camp Butner had been
routinely uncovered by private landowners, hunters, Corps of
Engineer persconnel, and national guardsmen after the
reservation's cleosure. Ordnance located through the years
include hand grenades, mortar shells, and projectiles
ranging in size from 37mm through 240mm. Maps cf the
40,300-plus military reservation was received from Mr.
Baden. A plan of action for the site inspection was
coordinated with all concerned, and the site inspecticn (SI)
of FUDS Camp Butner began. It should be stressed, again,
that intrusive sampling methods were not used during this
site inspection.

b. Cantonment Area and Vicinity.

(1) The OEW assessment of the former Camp Butner
began in the vicinity of the cantonment area, behind the
water tank which displayed the date 1942 {document L-4 and
plate ?). This area supported the combat training mission
of the camp with a small arms ammunition training range, and
with pads and cement structures from which training in the
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use of the flamethrower was conducted (photos J-13 through
J-18). The SI team located 30 caliber cartridges cases with
headstamps dated 1942 in this area.

(2) Assessment within the cantonment area continued
at former sites of the ordnance area, 1000-inch range,
parade ground and gas chamber (documents G-11, L-4 and plate
2 & 6). A thorough inspection of these areas resulted in no
discernible evidence of OEW contamination.

¢. Ammunition Storage Area and Dump (Photo J-1 and
plate 3).

(1) Photos J-19 through J-27 ( see plate 3) are the
remnants of early versions of steel-arch, ammunition storage
magazines. Some were earthcovered, while others were not.
After closure of Camp Butner these structures were used for
various agricultural purposes, e.g. the drying of tobacco
leaves. There was no evidence of OEW ccntamination
witnessed by the SI team at this location (plate 2 & 6).

(2) There was no evidence of OEW contamination
witnessed at the form camp's dump located just to the scuth
of the ammunition storage area (plate 2 & §).

d. Hand and Rifle Grenade Training Ranges.

A North Carolina State University Beef Cattle
Research Farm is located on the site of Camp Butner's former
grenade ranges {(plate 2). No OEW contamination was
witnessed by the SI team in this area. In a previous
interview of the farm manager conducted by Mr. John Baden,
USACE, Wilmington District, it was learned that employees of
this research facility know of no ordnance dumps or disposal
areas located on the property and were not aware of any
ordnance ever having been located there (document F-1).

e. Ammunition Training Ranges and Impact Areas.

(1) The site inspection continued with the team
agsessing locations within the approximate 23,000 acres of
former ranges and impact areas which supported Camp Butner
training mission. Efforts were made to concentrate this
portion of the SI on those areas where QEW contamination is
known tc be greatest (documents L-5 through L-14 and plate
2).

{2} The team traveled to the very northwest corner
of the NC Camp Butner National Guard Training Site,
previously a portion of the former Camp Butner. Land
adjacent to the road (photo J-5 and plate 3) which forms the
north boundary of the NG site and runs into the center of
the former camp's south impact area was inspected (plate 3).

13




The team located concrete and metal structures which would
have formerly been used in conjunction with movable
ammunition targets (photos J-6 through J-92 and plate 3). No
CEW contamination was witnessed in this area.

(3) Continuing down this rcoad to the east, the team
inspected the area near a cemetery (photo J-12 and plate 3).
The area just to the northeast of the cemetery is identified
as Area D (documents E-8 through E-17, K-1 through K-5 and
L-5 through L-14) and is known to have been heavily
contaminated with OEW. No OEW contaminatiocn was witnessed
in this area.

(4) The assessment of the FUDS continued in the north
impact area (photo J-2 and plate 3). Remnants of a mock
German village were located in this vicinity (plate 2). The
buildings (photos J-3 through J-4 and plate 3}, fabricated
from wire mesh and plaster, were riddled with holes. Quite
obvicusly, they had been artillery targets in the past.
Similar remnants were located directly across the rcad in

this area (phcoto J-10 and plate 3). The land in this
vicinity, being heavily cratered, has the appearance of the
moon's landscape (photo J-11 and plate 3). This area in the

northwest portion of the former Camp Butner training ranges
ig identified as Area A (documents E-8 through E-17, K-1
through K-5 and L-5 through L-14) and is known to have been
heavily contaminated with OEW. No OEW was witnessed in this
area by the SI team. NC national guardsmen who were
escorting the team, however, stated that a survey team had
located three 155mm shells at this location as recently as
1991.

(5) Land on the J.C. Ellis farm (plate 2 & 4), just
to the west of the mock German villages, was assessed. Mr.
Ellis, during an interview conducted by SI team members
(document I-4), stated that, in the past, he had unearthed
ordnance while plowing a family garden. His description of
the ammunition was that of 81lmm mortar shells. He claimed
to have disposed of these rounds by simply throwing them
across the rocad into a ditch. A thorough search of this
area, overgrown with thickets, revealed no OEW
contamination.

(6) Property in the vicinity of the Hilton
homestead, Edith's (Hilton) General Store, and the lake
below the Hilton Lumber Mill (photo J-28 and plate 3) was
inspected (plate 4). Ammunition had either been lcocated or
dumped in these areas in the past (documents I-2 and I-3)
and the SI team witnessed OEW contamination that had been
located in these areas. The OEW included two 155mm
projectiles that had been located in this area by NC
National Guard personnel prior to arrival of the SI team on
site (photos J-29 through J-34 and plate 3). These Aareas
are identified as Areas B and E (documents E-8 through E-17,
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K-1 through K-5 and L-5 through L-14) and are known to have
been heavily contaminated

(7) The team traveled to and assessed an area just
to the east of the NC Camp Butner Naticnal Guard Training
Site where according to the team's natiocnal guard hosts,
hand grenades had been located, approximately three and one-
half years earlier. No OEW was witnessed at this location.
This area is identified as Area C (documents E-8 through E-
17, K-1 through K-2 and L-5 through L-14 and plate 6) and is
known to have been heavily contaminated with OEW.

(8) An area of the former camp identified as Area F
(documents E-8 through E-17, K-1 through K-5 and L-5 through
L-14), and known to have been heavily contaminated with OEW,
was assessed (plate 6). No OEW contamination was noted.

(9) Finally, the team surveyed the land around
Lightning Lake (plate 2). The populace of Butner, in
general, believe that, when the 78th (Lightning) Infantry
Division shipped out for France, they buried excess ordnance
that they could not take with them in a valley. The
division then floocded the valley creating a lake that has
since been called Lightning Lake. These allegations were
denied by two previous employees of the former camp during
interviews conducted by the SI team (document I-1). No QEW
was witnessed in this area by the CENCR/USATCES team.

7. EVALUATION OF ORDNANCE PRESENCE

a. General

(1) Each subsite was evaluated to determine
confirmed, potential, or uncontaminated ordnance presence.
Confirmed ordnance contamination is based on verifiable
historical evidence or direct witness of ordnance items.
Verifiable historical records evidence consists of ordnance
items located on site and documented by the local bomb
squad, Army Explosive Ordnance Demolition Team, newspaper
articles, correspcndence, current findings, etc. Direct
witness of ordnance items consists of the inspection team
directly locating 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. Potential ordnance
contamination is inferred from records or indirect witness.
Inference from historical records would include commeon
practice in production, storage, usage, or disposal, at that
time, which could have allowed present day cordnance
contamination. Potential ordnance contamination could also
be based on indirect witness or from present day site
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features. Additional field data i1s needed to confirm
potential ordnance subsites.

(3) Uncontaminated ordnance subsites are based on
a lack of confirmed or potential ordnance evidence. All
historical records evidence and present day site inspections
do not indicate confirmed or potential ordnance
contamination. There is no reasonable evidence, either to
direct or inferred, to suggest present day ordnance
contamination. Additional field data is not needed to
assess uncontaminated ordnance subsites.

b. Cantonment Area and Vicinity.

(1) Historical documentation indicate that the area
behind the water tank, which displayed the date 1%42,
supported the former Camp Butner with small arms ammunition
training ranges and with pads and concrete structures from
which flamethrower training was conducted., Present-day site
features (photos J-13 through J-18 and plate 3), concrete
structures and pads, substantiate this usage. Direct
witness by the site inspection team indicated this area was
littered with .30 Caliber Cartridge Cases (SAA).

{(2) Historical documentation verified that there
were an ordnance area, 1000-inch range (SAA), and a gas
chamber within the cantonment area and its vicinity. There
were no findings of OEW contamination by the SI team. There
does exist, however, the possibility of chemical
contamination in the area of the former gas chamber.
Irritating agents, commonly referred to as tear gas,
would have been used in this area (documents G-11, L-4 and
plate 6)

¢. Amnunition Storage Area and Dump.

(1) The ammunition storage area, as indicated by
historical documentation, was the former camp Butner storage
area for ordnance used to support the combat infantry
training missions on the various ammuniticn training ranges
(document G-11, L-4 and plate 2 & 6). These structures have
been used for agricultural purpcses since installation
closure. There were no OEW findings by the SI team in this
area. Due, however, to the types of supplies {class V)
stored in this area, the potential for OEW contamination
exists.

(2) Historical documentation and a lack of findings
by the SI team would indicate that QOEW contamination at the
former Camp Butner dump (plate 2) does not exist. There
does exist, however, simply due to the purpose of a large
installation dump the possibility of chemical contamination
(HTRW} of the soils in this area.

16




d. Hand and Rifle Grenade Ranges.

There were no findings by the SI team in the
vicinity of the former grenade ranges. This real estate has
been in use as a state university research farm for years.
Management personnel at this facility have never unearthed
OEW. There exists, however, the potential for OEW
contamination, merely because of the types of munitions
trained with in this area during the Camp Butner
era (document F-1 and plate 2}.

e. Ammunition Training Ranges and Impact Areas.

(1) This area comprises approximately 23,000 acres
and was used for live-fire ammunition training for combat
infantry and artillery troops during the W.W.II era. An
extensive search for QOEW contamination was ccnducted by the
SI team in this area. The search resulted in the direct
witness of OEW contamination by the SI team (photos J-29
through J-34 and plate 3), see paragraph 6.e.{l) through (9)
above.,

(2) There also exists considerable historical
documentation that confirms the finding of large amounts of
ordnance at this former site after the military reservation
was closed. These findings, including photographic
documentation, occurred during at least twelve real estate
inspections conducted by ordnance-knowledgeable personnel
spanning at least two decades (see paragraph 6.e. (1)
through (9) and documents E-8 through E-17, K-1 through K-5
and L-5 through L-14). Findings included grenades, mortars,
rockets and projectiles ranging in size from 37mm to 240mm.

(3) Newspape: articles confirm that large caliber
ordnance is still being located today on this former War
Department site(documents H-31 through H-33).

(4) Interviews (indirect witness) with real estate
owners indicate that the potential for location of
additicnal ordnance at the former camp is high (documents
I-2 through I-4).

(5) And finally, present-day site features
witnessed by the SI team, e.g., remnants of movable targets,
mock German villages, and heavily cratered impact areas,
would indicate that, potentially, large gquantities of
ordnance still remain concealed on the property which was
formerly the ammunition training ranges and impact areas of
Camp Butner (photos J-3 through J-4 and J-6 through
J-11 and plate 3).




. 8. TECHNICAL DATA OF ORDNANCE and Explosive

Table 8-1, a listing of ammunition and explcosive fillers
used at Camp Butner and Table 8-2, a summary of site
ordnance fillers have been developed. These tables are
based on a review of historical documentation and
specifications stated at appendices D-4a through D-4o0.

Exact models/types have been included as documentation has

permitted.
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Cartridge, Ball None 40 gr lead bullet
.22 Cal, Long Rifle Brass or gilding metal
cartridge case
Propelling Charge 2.86 gr smokeless powder
Small Arms Ammo M2 Ball Lead Antimony
.30 Cal M2 AP Tungsten Chrome Steel
with gilding M1 Tracer Tracer
metal jacket T10 Tracer Composition
M1l Incend. Incendiary Composition
Propelling Charge Single base or Double-base
(DB) powder
Small Arms Ammo M2 Ball Soft Steel
.50 Cal M2 AP Tungsten Chrome Steel
with gilding Ml Tracer Tracer
metal jacket M10 Tracer Compesition
M17 Tracer Tracer
MZ21 Tracer Composition
M1l Incend Incendiary
M23 Incend Mixture
Propelling Charge Single base or Dcuble-base
(DB) powder
Cartridge, H.E.-I MK I 0.025# Tetryl

20mm
Fuze, percussion

Detonator

Booster cup

Bocster charge
Primer, percussion

Propelling Charge

Cartridge, H.E.-I
20mm
Fuze, P.D.
Detonator
Relay charge
Booster charge
Primer, percussion
Propelling Charge

Cartridge, H.E.-1I
2 0mm
Primer, percussion
Propelling Charge

D.A., No. 253

MK I-II-III

M36

T23 (M97}

T71E4 (M75)

M36Al

T18 (M96)

M36Al

PLUS
175.2 gr incendiary mix

Mercury Fulminate

Mercury Fulminate

Tetryl

2.1 gr primer mixture
Mercury Fulminate
Potassium Chlorate
Antimony Sulfide

0.07# FNH powder, Type II

0.017# Tetryl PLUS
175.2 gr incendiary mix

Mercury Fulminate

Lead Azide

Tetryl

2.1 gr primer nixture
0.07# FNH powder, Type II

0.0204 incendiary mixture

2.1 gr primer mixture
0.074 FNH powder, Type II
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Cartridge, AP-T M75 Solid steel shot
2C0mm
Primer, percussion M36 See above
Propelling Charge 0.07# FNH powder, Type II
Tracer Tracer mixture
Grenade, Hand, MK II Bursting Charge
Fragmentation 0.74 oz E.C. Blank Powder
Fuze M10
Primer MK V 0.4 gr Primer Mixture
Delay - Time Fuse 2" Black Powder train
Detonator 7 gr loose Black Powder
Grenade, Hand, MK IIIAZ2 Bursting Charge
Offensive .5# Pressed TNT
Fuze MbA2 UNKNOWN
Primer UNKNOWN
Delay UNKNOWN
Detonator UNKNOWN
Grenade, Hand, M7 CN
CN Tear
Fuze None Similar to M10 above
Igniter vice Detonator
Grenade, HC Smoke M8 HC :
Fuze None See above
Grenade, None Thermite
TH Incendiary
Fuze None See above
Grenade, Colored M16 UNKNOWN
Smoke
Fuze None See above
Grenade, Colored M18 UNKNOWN
Smoke
Fuze None See above
Grenade, Red Smoke AN-M3 UNKNOWN
Fuze None See above
Grenade, White M15 White Phosphorus
Phosphorus Smoke
Detonating Cord None PETN
Grenade, Rifle, M1% 8.5 oz. White Phosphorus
WP Smoke
Detonator None UNKNOWN
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Grenade, Rifle, M22 6.5 oz. standard colored
Colored Smcke smoke fillings
Detonator None UNKNOWN
Grenade, Rifle, MSA1l 4 oz. 50/50 Pentolite
Antitank
Fuze None Priming Mixture
Lead Azide
Tetryl
Booster Tetryl
Grenade, Rifle, HC None 10.75 oz. HC
Grenade, Rifle, M11A3 INERT
Practice
Canister, Fixed Ml 38 lead balls
37mm
Propelling Charge 550 gr FNH powder
Primer, percussion M23A1 1 gr No. 70 primer
mixture
20 gr black powder
Shell, Fixed, H.E. M54 0.10# Tetryl
37mm
Fuze, P.D. M56
Detonator Primer mixture
Lead azide
Tetryl
Booster Tetryl
Tracer, S.D. Tracer mixture
Relay Pellet Black powder
Propelling Charge 0.3¢4# FNH powder, Ml
Primer, percussion M38A2 Primer mixture
55 gr black powder
Shell, Fixed, H.E. M63 0.085% TNT
37mm
Fuze, B.D. M58
Detonator Priming mixture
Lead azide
Tetryl
Booster Tetryl
Tracer, S.D. Tracer mixture
Relay Pellet Black powder
Propelling Charge 0.44# FNH powder, Ml
Primer, percussion M38A2 Primer mixture

55 gr black powder
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT

Shot, Fixed, A.P.C. M51 Hard steel core
37mm
Tracer Tracer composition
Propelling Charge 0.154# FNH powder, Ml

or M5

Primer, percussion M38A2 See above

Shot, Fixed, A.P.C. M59 or Hard steel core
37mm M59A1
Tracer Tracer composition
Propelling Charge 0.31# FNH powder, Ml

or
0.52# FNH powder, M5

Primer, percussion M38A2 See above

Shot, Fixed, A.P. M74 Solid steel slug
37mm
Tracer Tracer composition
Propelling Charge 0.44# FNH powder, Ml
Primer, percussion M38A2 See above

Shot, Fixed, A.P. MBO Solid steel slug
37mm
Tracer Tracer composition
Propelling Charge 0.56# FNH powder
Primer, percussion M3BA2 See above

Cartridge, H.E.-T Mk.II 0.15# TNT or

4 Omm
Fuze, P.D.

Primer Charge
Detonator Charge

Relay Assembly
Booster Cup
Tracer, S.D.

Propelling Charge
Primer, percussion

Cartridge, AP-T
4 Omre
Tracer

Prepelling Charge
Primer, percussion

D.A. No. 251
Mk. I

No. 12

M38A1

MB1 or MB1Al

M38Al

0.05# Tetryl

1.9 gr primer mixture
0.93 gr lead azide
0.15 gr tetryl

2.3 gr tetryl
109.69 gr tetryl
Tracer composition
Igniter composition
Priming composition
0.005# black powder
pellet

0.72# FNH powder
See above

Bar steel

Tracer composition
Igniter compeosition
0.72# FNH powder
See above
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Cartridge, AP-T M70 Hardened steel solid
shot
57mm
Tracer 73 gr red tracer
composition
20 gr igniter charge
Propelling Charge 2.25# FNH powder, Ml
Primer, percussion M1B1AZ Primer composition
100 gr black powder
Cartridge, APC-T M86 Hardened steel solid
shot
57mm
Tracer 73 gr red tracer
composition
20 gr igniter charge
Propelling Charge 2.25# FNH powder, ML
Primer, percussion M1B1A2 See above
Cartridge, APC-T M86 0.094# Expl D
S57mm
Bursting Charge Tetryl pellet
Fuze, B.D. M72
Primer Primer mixture No. 26
Black powder delay
pellet
Detonator Charge Lead azide
Tetryl
Tracer 73 gr red tracer
composition
20 gr igniter charge
Propelling Charge 2.25# FNH powder, Ml
Primer, percussion M1B1AZ2 See above
Shell, H.E. M49A2 0.344 TNT
60mm
Fuze, P.D. M52
Detonator Priming Mixture
(Mercury Fulminate}
Lead Azide
Booster Tetryl
Percussion Primer M32 0.37 gr No. 70 primer
mixture
1.65 gr black powder
pellet
Ignition Cartridge M5A1 40 gr DB powder
Propellant Increments M3 140 gr DB powder
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Shell, Practice M50A2 0.05# Black Powder
6 0mm
Fuze, P.D. M52 See above
Percussion Primer M32 See above
Ignition Cartridge MSAl See above
Propellant Increments M3 See above
Shell, Illuminating MB3 Illuminant Charge
60mm 52.1% Barium Nitrate
10.4% Sodium Nitrate
26.0% Aluminum
5.2% Sodium Oxalate
4.1% Sulfur
1.1% Castor 0il
1.1% Linseed Oil
Quick Match
First Fire Charge
0.740z Pellet
25% black powder
Priming Charge
0.0550z black powder
Igniticn Cartridge MSAl See above
Percussion Primer M32 See above
Propellant Increments M4 112 gr DB powder
Shell, Smoke, WP M302 White Phosphorus
60mm
Fuze, P.D. MB2 UNKNOWN
Ignition Cartridge UNKNOWN
Percussion Primer UNKNOWN
Propellant Increments UNKNOWN
Shell, Training M69 INERT
60mm
Ignition Cartridge M4 47 gr DB powder
Shell, Training M68 INERT
8 1mm
Ignition Cartridge M3 120 gr DB powder
Shell, H.E. M43A1l 1.22# TNT
8 1mm
Fuze, P.D. M52
Detonator Priming Mixture
(Mercury Fulminate)
Lead Azide
Booster Tetryl
Percussion Primer M3 0.37 gr No. 70 primer
mixture
1.65 gr black powder
pellet
Ignition Cartridge M6 120 gr DB pcwder
Propellant Increments M1l 700 gr DB powder
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TABLE B8-1
SUMMARY OF SITE-SPECIFIC ORDNANCE
NAME MODEL/TYPE FILLER/WEIGHT
Shell, WP Smoke M57 4,04# White Phosphorus
81mm
Fuze, P.D. M52 See above
Ignition Cartridge M3 (old) See above
M6 (new) See above
Percussion Primer M34 See above
Propellant Increments M2 B20 gr DB powder
Shell, H.E. M56 4.31# TNT
8 lrmm
Fuze, P.D. MS3
Primer UNKNOWN
Delay Pellet Black Powder
Relay Lead Azide
Detonator Tetryl
Lead Azide
Lead Charge Tetryl
Booster Tetryl
Fuze, TSQ M77
Primer UNKNOWN
Time-train pellet Black powder
Relay pellets Black powder
Detonator UNKNOWN
Booster Tetryl
Percussion Primer M34 0.37 gr No. 70 primer
mixture
1.65 gr black powder
pellet
Ignition Cartridge M3 (old) See above
Mé (new) See above
Propellant Increments M2 820 gr DB powder
Shell, H.E., M1 4.8# TNT
105mm, semi-fixed
Fuze, P.D. M4BAZ
Detonator
Superquick Lead azide
Delay Compressed black powder
pellet
Relay Lead azide pellet
Booster M20Al
Detonator Lead azide over tetryl
Closing cup Tetryl
Booster pellet Tetryl
Propelling Charge 3.04#% FNH powder, Ml
Primer M1B1AZ2 See above
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAMFE, MODEL/TYPE FILLER/WEIGHT
Shell, H.E., M38Al 3.634% TNT or
105mm, fixed 50-50 amatol
Fuze, M.T. M43
Primer, percussicn UNKNOWN
Pellet Compressed black powder
Magazine charge Black powder
Booster M20Al
Detonator Lead azide over tetryl
Closing cup Tetryl
Booster pellet Tetryl
Propelling Charge 114 FNH powder, M1
Primer, percussion M2B8A1l Primer composition
300 gr black powder
Shell, Practice M38A1 8 cz. black powder
105mm, fixed
Fuze, M.T. M43
Primer, percussion UNKNOWN
Pellet Compressed black powder
Magazine charge Black powder
Booster M20Al
Detconator Lead azide over tetryl
Closing cup Tetryl
Booster pellet Tetryl
Propelling Charge 11# FNH powder, Ml
Primer, percussion M28A1 Primer composition
300 gr black powder
Shell, H.E., A.T. M67 2.93# 50/50 Pentolite
105mm, semi-fixed
Fuze, B.D. M€2
Detonator Priming mixture
Lead Azide
Tetryl
Slider charge Tetryl
Booster Tetryl
Booster Tetryl
Propelling Charge 1.60# FNH powder, Ml
Primer, percussion M28A2 Primer composition

300 gr black powder
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Shell, H.E. M102 15.5€# TNT
155mm
Fuze, P.D. M51A4
Detonator
Superquick Lead azide
Delay Compressed black powder
pellet
Relay Lead azide pellet
Booster M21A4
Detonator Lead azide over tetryl
Closing cup Tetryl
Booster pellet Tetryl
Propelling Charges MlaAal 4.22# FNH powder, Ml
M2A1 8.64# FNH powder, Ml
Primer, percussion Mk. IIA4 Priming composition
17 gr black powder
Shell, H.E. M107 15.134% TNT
155mm
Fuze, P.D. M51A4
Detonater
Superquick Lead azide
Delay Compressed black powder
pellet
Relay Lead azide pellet
Booster M21A4
Detonator Lead azide over tetryl
Closing cup Tetryl
Booster pellet Tetryl
Propelling Charges M3 5.94# FNH powder, M1
M4Al 13.91# FNH powder, Ml
Primer, percussion Mk. IIAM4 Priming composition
17 gr black powder
Shell, H.E. M101 15.56# TNT
155mm
Fuze, P.D. M51A4
Detonator
Superquick Lead azide
Delay Compressed black powder
pellet
Relay Lead azide pellet
Beooster MZ21Ad
Detonator Lead azide over tetryl
Closing cup Tetryl
Booster pellet Tetryl
Propelling Charges M1 & MI1Al 32.23# NH powder, Ml
Primer, percussion Mk. IIA4 Priming composition

17 gr black powder




TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Shrapnel Mk. I 800 0.6" lead balls
155mm
Bursting Charge 1.214 black powder
Fuze M1507M
Propelling Charges M1l & M1Al 26.17# NH powder, M1l
Primer Mk. IIA4 See above
Shell, H.E. Mk. IIIAl 15.21# TNT
155mm
Fuze, P.D. M51A4
Detonator
Superquick Lead azide
Delay Compressed black powder
pellet
Relay Lead azide pellet
Booster M21A4
Detcocnator Lead azide over tetryl
Closing cup Tetryl
Booster pellet Tetryl
Propelling Charges M1 & MI1Al 32.234 NH powder, Ml
Primer, percussion Mk, IIA4 Priming composition
17 gr black powder
Shell, A.P. M112 1.444 Explosive D
155mm
Fuze, B.D. MéO
Primer Primer mixture
Rotor charge Mercury Fulminate
Tetryl
Lead charge Tetryl
Booster pellets 278 gr Tetryl
170 gr Tetryl
Delay pellet Black powder
Propelling Charges M1 & M1Al 32.23# NH powder, M1
Primer, percussion Mk. ITIA4 Priming compecsition
17 gr black powder
Shell, H.E. Mk. IIIAl 49.794% TNT
24 0mm
Fuze, P.D. M51A4
Detonator
Superquick Lead azide
Delay Compressed black powder
pellet
Relay Lead azide pellet
Booster M21A4
Detonator Lead azide over tetryl
Closing cup Tetryl
Booster pellet Tetryl
Propelling Charges M1l & M1Al 37.30# NH powder, Ml
Primer, percussion Mk. IIA4 Priming compesition

17 gr black powder




TABLE 8-1

SUMMARY OF SITE-SPECIFIC ORDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Shell, H.E. M114 54.06# TNT
240mm
Fuze, P.D. M51A4
Detonator
Superquick Lead azide
Delay Compressed black powder
pellet
Relay Lead azide pellet
Becoster M21A4
Detonator Lead azide over tetryl
Clesing cup Tetryl
Booster pellet Tetryl
Propelling Charges M1 78.75# NH powder, Ml
Primer, percussion Mk. IIA4 Priming composition
17 gr black powder
Rocket, HEAT M6, M6A1, 0.5# 5C/50 Pentolite
2.36-inch M6A3
Fuze Nene
Detonator Priming Mixture
Lead Azide
Tetryl
Booster Tetryl
Propellant Sticks of DB powder
Squib Black powder
Rocket, HEAT M6A3D 0.5# 50/50 Pentolite
2.36-inch
Fuze None See above
Propellant T1lE1l salted powder
Rocket, HEAT M6A3F 0.5# 50/50 Pentolite
2.36-inch
Fuze None See above
Propellant M7 (T4) powder
Rocket, HEAT MéEA4 0.5# 50/50 Pentolite
2.36-inch
Fuze, BD M4GC
Fropellant M7 (T4) powder
Rocket, HEAT M6AS5 0.5# 50/50 Pentolite
2.36-inch
Fuze, BD M401
Propellant M7 (T4) powder
Rocket, Practice M7, M7A1l, INERT
2.36-inch M7A3, M7A4
Propellant Sticks of DB powder
Squib Black powder
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TABLE 8-1

SUMMARY OF SITE-SPECIFIC QRDNANCE

NAME MODEL/TYPE FILLER/WEIGHT
Rocket, Practice M7A5 INERT
2.36-inch
Propellant T1lEl salted powder
Rocket, Practice M7A6 INERT
2.36-inch
Propellant M7 (T4) powder
Rocket, WP Smoke M10 0.9# White Phosphorus
2.36-inch
Fuze None
Detonator Priming Mixture
Lead Azide
Tetryl
Detonator-Burster UNKNOWN
Propellant Sticks of DB powder
Squib Black powder
Rocket, WP Smoke M10A3 0.9# White Phosphorus
2.36-inch
Fuze, BD M401
Propellant M7 powder
Rocket, HC Smoke T27E1 1# HC
2.36-inch
Fuze None
Detonator Priming Mixture
Lead Azide
Tetryl
Igniter UNKNOWN
Propellant Sticks of DB powder
Squib Black powder
Rocket, Incendiary T31 1.14 Thermate
2.36-inch
Fuze None
Detonator Priming Mixture
Lead Azide
Tetryl
Igniter UNKNOWN
Propellant Sticks of DB powder
Squib Black powder
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TABLE 8-2

SUMMARY OF E¥PLOSIVE FILLERS

FILLER/WEIGHT

SYNONYM(S)

CHEMICAL FORMULA

Amatol (50-50)
Ammonium Nitrate
TNT
Ammonium Nitrate
Antimony Sulfide
Ballistite
Barium Nitrate
Black Powder
74% Potassium Nitrate
11% Sulfur
16% Charcoal
CN
Dibutylphthalate
Dinitrotoluene
Diphenylamine
Double-base (DB} Powder
60% Nitrocellulose
39% Nitroglycerin
0.75% Diphenylamine

E.C. Blank Powder
80.4% nitrocellulose

.0% barium nitrate
.0% starch
. 6% diphenylamine

O W oD O

Explosive D

FNH Powder, Type II

or (80-20)

.0% potassium nitrate

2,4,6-trinitrotoluene

{see DB powder)

Saltpeter; Niter

Chlorcacetophenone
gelling agent

DNT

stabilizer DPA

Ballistite
Guncotton; Pyroxylin

stabilizer DPA

NH4N03
CgHoCH3 (NOo) 3

NH4NO3

Sb253

Ba (NC3) >

KNO3

S

C

C6H5CO—CH2C1
Colly (CO2C4Hg) 2
C6H3CH3(N02)2
(CgHg) oNH
[C6H805(N02)3]n

CH,NO3CHNO{CHoNO3
(C6H5)2NH

(single-base compound powder)

Guncotton; Pyroxylin;
Saltpeter;

stabilizer DPA
Ammonium Picrate;

Ammonium Carbazcate;
Ammonjium Picronitrate

[CgHgOs5 (NO2) 310
KNO3

Ba (NO3) 5

(CgHg) pNH

C6H2(N02)3ONH4

Nitrocellulose Guncotton; Pyroxylin; ([CgHgCg (NQp) 31y
Dibutylphthalate gelling agent CgHyg (COnC4Hg) 2
Dinitrotoluene DNT CgH3CHy (NO5) 5
Diphenylamine stabilizer DPA (CgHg) pNH
Guncotton {see nitrocellulose)
13% nitrogen N5
HC Hexachlorethane-Zinc Zn+CoClg
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TABLE 8-2
SUMMARY OF EXPLQOSIVE FILLERS

FILLER/WEIGHT SYNONYM(S) CHEMICAL FORMULA

Igniter Compositions *
I-136 & I-136A
10% Calcium Resinate

90% Strontium Peroxide 5r0»
I-194

94% Igniter Composition I-136

6% Magnesium Powder Mg

I-276

84% Barium Peroxide BaQy

16% Magnesium Powder Mg
I-280

85% Igniter Composition I-136A

15% Magnesium Powder Mg
I-508

79% Barium Peroxide Ba0,

14% Magnesium Powder Mg

Incendiary Compesitions *

IM-11

50% Barium Nitrate Ba (NO3) 5

50% Magnesium Aluminum Alloy Mg & Al
IM-23

50% Potassium Perchlorate KC10y

50% Magnesium Aluminum Alloy Mg & Al
IM-28

40% Barium Nitrate Ba (NO3) 5

50% Magnesium Aluminum Allecy Mg & Al

10% Potassium Perchlorate KC10y4
IM-€8

24% Barium Nitrate Ba (NO3) 5

50% Magnesium Aluminum Allecy Mg & Al

25% Ammonium Nitrate NH4NO7
IM-69

40% Barium Nitrate Ba (NO3) 5

50% Magnesium Aluminum Alloy Mg & Al

10% Iron Oxide, Ferric Fez04
IM-136

49% Potassium Perchlorate KC104

49% Magnesium Aluminum Alloy Mg & Al
IM-142

48% Barium Nitrate Ba (NO3) o

46% Magnesium Aluminum Alloy Mg & Al
IM-144

50% Barium Nitrate Ba (NO3) o

50% Red Phosphorus P

Incendiary Compositions (continued)

IM-162

25% Incendiary Composition IM-23

75% Zirconium ir
IM-163

50% Incendiary Composition IM-23

50% Zirconium Zr
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TABLE 8-2

SUMMARY OF EXPLOSIVE FILLERS

FILLER/WEIGHT SYNONYM(S)

CHEMICAL FORMULA

Incendiary Mixture
Lead Azide Azide

Mercury Fulminate Mercuric Cyanate

Nitrocellulose Guncotton; Pyroxylin;
Nitrocotton
Cellulose Nitrate
Nitreoglycerin
Pentolite (50/50)
TNT 2,4,6-trinitrotoluene
PETN
PETN Pentaerythrite
Tetranitrate;

{see incendiary compositions)

Pb (N3) 2
Hg (CNO) »

(CgHgOs (NO2) 31 n
CHoNO3CHNO3CHoNO3
CglipCH3 (NOp) 3

C(CHyONOy) 4

C(CH0NOp) 4

Pentaerythritol Tetranitrate

Potassium Chlorate KC103
Potassium Nitrate Saltpeter; KNC3
Niter
Primer Compositiocn
FA-90A (for percussion primers)
25% Lead Thiocyanate Pb (5CN) 5
12% Antimony Sulfide SbyS3
10% PETN C (CHpONO» 1 4
53% Potassium Chlorate KC105
FA-70
25% Lead Thiccyanate Pb (SCN) 5
17% Antimony Sulfide S5bySa
5% TNT 2,4,6-trinitrotoluene CH3CgH5 (NOo) 3
53% Potassium Chlorate KCl1l04
Primer Mixture *
Mercury Fulminate Mercuric Cyanate Hg (CNO) »
Potassium Chlorate KClOj3
Antimony Sulfide SbySq
Quick Match UNKNOWN
Red Phosphorus P
Smokeless Powder (see nitrocellulose)
Flashless-nonhygroscopic (FNH)
Nonhygroscopic (NH)
Sodium Nitrate NaNO3
Sodium Oxalate Na»C»Qy
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. TABLE 8-2

SUMMARY OF EXPLOSIVE FILLERS

FILLER/WEIGHT SYNONYM(S) CHEMICAL FORMULA
Sulfur S
Tetryl Trinitrophenyl- {NO5) 3CgHoN (NO5 ) CHy
methylnitramine
Thermite Iron Oxide & 2Al1-3Fe0
Aluminum
TNT 2,4,6-trinitrotoluene; CH3CgHy (NO5) 3

triton; trotyl;
trilite; trinol;

tritelo
Tracer Compositicns *
R-256
8.3% Calcium Resinate
26.7% Strontium Peroxide S5rosp
26.7% Magnesium Powder Mg
33.3% Strontium Nitrate Sr(NO3)
R-284
17% Polyvinyl Chloride
28% Magnesium Powder Mg
55% Strontium Nitrate S5r (NO3) o
R-321
16% Polyvinyl Chloride
26% Magnesium Powder Mg
52% Strontium Nitrate S5r(NO3) 5
White Phosphorus P
® Most frequently used chemical compositions and their major
ingredients

7. EVALUATION CF OTHER SITE HAZARDS

a. HTRW

The HTRW project that was recommended for site by
the Wilmington District Corps of Engineers was referred to
MRD in April 1990 for determination of further action (see

document F-2 and F-4). No additional areas of concern were
noted.
b. BD/DR

There were no BD/DR project recommended for this
site by Wilmington District and nc BD/DR project that were
noted during the inspection performed 15-17 March 1993.
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Organization Name Telephone Support

U.S. Army, Staff (703) ©97-4301 References
Headquarters DSN 223-3731
Service

The Pentagon
Library

6605 Army Pentagon
Wash, DC 20310-6605
U.S. Army Military Dennis Vetock
History Institute

Carlisle Barracks

Carlisle, PA 17013-
5008
U.S. Army Corps of Mr. John Baden
Engineers, District PM
Wilmington District
Attn: CESAW-PD-E

Wilmington, NC

U.S., Army Crdnance Mr. Armando
Museum Framarini
Aberdeen Proving
Ground
Aberdeen, MD 21005-
5201
North Caroclina LTC Baron
National Guard Hignite
Public Affairs Qffice
4105 Reedy Creek Road
Raleigh, NC 27607-
7410
North Carolina State Mr. Dick
Dept. of Cultural Langford
Resources Assistant
Division of the State Archivist
Library

109 East Jones Street
Raleigh, NC 27611

(717) 245-3611

(919)

251-4754

(410) 278-3602
DSN 298-3602

{919) 664-6244

(919) 733-3952
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Maps, Project
Documents,
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Info, etc.

References
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Materials
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Organization Name Telephone Support
U.S. Army Corps of Mr. Rex Quinn {919) 251-4754 Historical
Engineers, B. Everett N.C. State Information
Jordon Lake and Dam Military
Chatham County, Moncure Historian
North Carolina and Ranger
NC National Guard MSG Rodney (919) 479-0923 Point-of-
Camp Butner Training Parker Contact,
Site Referrals,
Butner, NC 27509 etc.
NC National Guard SFC Jerry (919) 479-0923 Site Guide
Camp Butner Training Thomas and
Examples
Site of Ordnance
Butner, NC 27509 Previously
Located on
Site
Previous Employee Mr. R.D. Holt (919) 575-4124 Interview

of Camp Butner
Current Address:
120 Ridge Road
Butner, NC 27509

Previous Employee Mr. M.W. Wall (919) 575-4400 Interview
of Camp Butner

Current Address:

303 S. 13th Street

Butner, NC 27509

Landowner Mr. J.C. Ellis none Interview
Bethany Church Road

FUDS Camp Butner

Butner, NC 27509

Landowners Mr. Altee and unknown Interviews
Homestead located on Ms. Edith
FUDS Camp Butner Hilten,

Butner, NC 27509 Siblings
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B-1 Army Regulation (AR} 200-1, Environmental Quality,
Environmental Protection and Enhancement, DA, 23 April 1990
(not enclosed in this ASR)

B-2 Mandatory Plan for Ordnance and Explosive Waste (OEW)
Mandatory Center of Expertise (MCX) and Design Center,

CEHND 1105-3-9, U.S. Army Corps of Engineers, Huntsville
Division, 10 August 1992 (not enclosed in this ASR)

B-3 Defense Environmental Restoration Program for Formerly Used
Defense Sites, Ordnance and Explosive Waste, Archives

Search Report Instructions, Version 1.0 with changes, U.S.

Army Corps of Engineers, Rock Island District, 21 December

1992 (not enclosed in this ASR)

B-4 Site Safety Plan for OEW Investigations (Appendix A-6,
only), U.S. Army Corps of Engineers, Rock Island District,
25 June 1992

B-5 Camp Butner, North Carolira, Post War Utilization Studies,
War Department, Office of the Chief of Engineers, September
1845 (D-1)

B-6 Historical Article, Camp Butner, Pentagon Library (D-2)

B-7 Historical Article, Camp Butner, Camp Butner, North
Carolina, Pentagon Library (D-3)

B-8 Excerpts from OS 9-20, Ordnance School Manual, Artillery
Ammunition, The Ordnance School, Aberdeen Proving Ground,
Maryland July 1941 and TMs 9-1900, -1901, -13804, -1950,
War Department Technical Manuals, entitled and dated
Ammunition, General June 1945, Artillery Ammunition 29 June
1944, Ammunition Inspection Guide 2 March 1944, and Rockets
9 July 1945, respectively (D-4)

B-8a .30 Caliber SAA (D-4a)

B-8b .50 Caliber SAA (D-4b)

B-8c Cartridge 20mm (D-4c)

B-84d Hand Grenades (D-4d)

B-8e Rifle Grenades (D-4e)

B-8f Shell, 37mm (D-4f)




B-8g Cartridge, 40mm (D-49g)

B-8h Cartridge, 57mm (D-4h)

B-8i Shell, 60mm (D-41i)

B-8j Trench Mortar Ammunition, 81lmm (D-43j)
B-8k Shell, 105mm (D-4k)

B-81 Shell and Shrapnel, 155mm (D-41)

B-8m Shell, 240mm (D-4m)

B-8n Rocket, 2.36-inch (D-4n)

B-8o .22 Caliber SAA (D-4o0)

B-9 Camp Butner Dedudding Data, Corps of Engineers, Bomb and
Shell Disposal Team #8, 11 April 1947 (E-1)

B-10 Camp Butner Dedudding Data, Corps of Engineers, Bomb and
Shell Disposal Team #8, 21 July 1947 (E-2)

B-11 Certificate of Dedudding, Corps of Engineers, Bomb Disposal
Unit, 28 August 1947 (E-3)

B-12 Certificate of Clearance, Corps of Engineers, 9800 TSU-CE,
Det. 13, Bomb and Shell Disposal Team, 9 September 1949
(E-4)

B-13 Certificate of Clearance, Corps of Engineers, 9800 TSU-CE,
Det. 13, Bomb and Shell Disposal Team, 20 January 1950
(E-5)

B-14 Certificate of Clearance, Corps cf Engineers, 9800 TSU-CE,
Detachment No. 8, Bomb and Shell Disposal Team, 6 April
1950 (E-6)

B-15 Release, Dedudding Camp Butner, N.C., Corps of Engineers,
Savannah District, Office of Technical Information,
24 April 1950 (E-7)

B-16 Report of Annual Inspection, Restricted Areas, Camp Butner
Military Reservation, Durham, North Carolina, 3 November
1958 (E-8)

B-17 Report of Semiannual Inspection, Restricted Areas, Camp
Butner Military Reservation, Durham, North Carolina,
30 April 1959, (E-9)

B-18 Report of Semiannual Inspection, Restricted Areas, Camp
Butner Military Reservation, Durham, North Carolina,
22 January 1960 (E-10)




B-19 Report of Sixth Inspection, Restricted Areas, Camp Butner,
Former Military Reservation, Durham, North Carolina,
22 September 1960 (E-11)

B-20 Report of Annual Inspection, Restricted Areas, Camp Butner
Military Reservation, Durham, North Carolina, 31 October
1961 (E-12)

B-21 Report of Sixth Annual Inspection, Restricted Areas, Camp
Butner Military Reservation, Durham, North Carclina,
30 October 1962 (E-13)

B-22 Report of Eighth Annual Inspection, Restricted Areas, Camp
Butner Military Reservaticn, Durham, North Carolina,
28 October 1964 (E-14)

B-23 Report of Ninth Annual Inspection, Restricted Areas, Camp
Butner Military Reservation, Durham, North Carolina,
24 October 1866 (E-15)

B-24 Report of Tenth Annual Inspection, Restricted Areas, Camp
Butner Military Reservation, Durham, North Carolina,
22 November 1967 (E-16)

B-25 Report of Eleventh Annual Inspection, Restricted Areas,
Camp.Butner Military Reservation, Durham, North Carolina,
21 January 1969 (E-17)

B-26 Memorandum, CESAW-PD-E, 30 April 1950, Subject: DERP-FUDS
Field Inspection for Preliminary Assessment, Camp Butner,
North Carolina, Site No. IQ4NCC00900 (F-1)

B-27 Site Summary Sheet for DERP-FUDS Site No. I04NC000900, Camp
Butner, North Carolina, April 20, 13990 (F-2)

B-28 Defense Environmental Restoration Program, Formerly Used
Defense Sites Program, Findings and Determination of
Eligibility, Camp Butner, North Carolina, Site No.
I04NC000900, 5 July 1990 (F-3)

B-29 Project Summary Sheet for DERP-FUDS HTW Project No.
I04NC000901, Camp Butner, North Caroclina, Site No.
I04NC000900, April 20, 1990 (F-4)

B-30 Project Summary Sheet for DERP-FUDS OEW Project No.
I04NC000902, Camp Butner, North Carolina, Site No.
I04NC0D0300, April 20, 1990 (F-5)

B-31 Memorandum, CESAW-PD-E, 10 May 1990, Subject: Defense
Environmental Restoration Program - Formerly Used Defense
Sites (DERP-FUDS) Inventory Project Report (INPR) for Site
No. I04NC0Q090G, Camp Butner, North Carolina (F-6)




B-32 Memorandum, CESAD-PD-R, 15 October 1990, Subject: DERP-FUDS
Inventory Project Reports (INPR) Nos. I04NC0003900,
I04NC001700, and I104NC0B0300 (F-7)

B-33 Memorandum, CEHND-PM-QT, 22 April 1991, Subject: Defense
Environmental Restoration Program for Formerly Used Defense
Sites (DERP-FUDS); Inventory Project Report (INPR) for

Former Camp Butner, Project {(Site) No. I04NC000900C, Butner,
NC (F-8)

B-34 Realty Control File Summary, Camp Butner, North Carolina,
Unknown date (G-1)

B-35 Letter, War Department, The Adjutant General's Office,
February 12, 1942, Subject: Selection of Training Areas,
Durham, North Carolina (G-2)

B-36 File No. CE 601.1 (Camp Butner, N.C.), War Department,
Office of the Chief of Engineers, 27 September 1943,
Subject: Acquisition of Raw Water Line and Telephone and
Power Line Easements, Camp Butner, North Carolina (G-3)

B-37 Real Property Inventory Report, Camp Butner,
26 November 1943 (G-4)

B-38 Warning Notices (declaring lands as inactive and surplus),
Army Service Forces and War Department, Office of the Chief

of Engineers, Real Estate, various dates and various

portions of Camp Butner, NC (G-5)

B-39 Declaration of Surplus Real Property, War Department, Corps
of Engineers, Washington, D.C., 29 May 1947 (G-6)

B-40 Message, U.S. Engineer Office, Operations Division, Surplus
Facilities Branch, SAD, Atlanta, GA, 30 April 1947 (G-7)

B-41 OCE Form A-617, Realty Record Extract Sheets, Camp Butner,
North Carclina, 25 February 1944 (G-8)

B-42 WAA Form 1005, Declaration of Surplus Real Property, Camp
Butner, N.C., Partial Withdrawal, War Department, Corps of
Engineers, 2 July 1947 (G-9)

B-43 Declaration of Surplus Real Property, War Department, Corps
of Engineers, Washington, D.C., 2 September 1947 (G-10)

B-44 Letter, War Department, Corps of Engineers, Office of the
Division Engineer, South Atlantic Division, 24 October 1947,
Subject: Transmittal of OCE Forms 290's, Voucher No.
C-1799-47, Camp Butner, North Carolina (G-11)

B-45 Declaration of Surplus Real Property, Department of the
Army, Corps of Engineers, Washington, D.C., 17 December 1947
(G-12)




B-46 Declaration of Surplus Real Property, Department of the
Army, Corps of Engineers, Washington, D.C., 31 May 1949
(G-13)

B-47 Military Acquisition Project Report, Camp Butner, North
Carolina, Triangular Division Camp, South Atlantic

Division, Real Estate, Final Audit Section, 19 QOctober 1949
(G-14)

B-48 Declaration of Surplus Real Property, Department of the
Army, Corps of Engineers, Washington, D.C., 31 January 1950
(G-15)

B-49 Real Estate Documentation (Quitclaim Deed, Legal
Description, Certificates, etc.) for the Disposal of 106

Acres of Excess Land, Camp Butner, North Carolina, April 2, 1953
(G-16)

B-50 Quitclaim Deed, State of North Carolina, Foermer Camp Butner
Real Estate, 27 September 1954 (G-17)

B-51 Memorandum, SASR(C, Real Estate Division, 4 January 1958,
Subject: Final Audit of Land Records, Camp Butner, N.C.,
Audit 3037 (G-18)

B-52 Revised Jurisdiction Summary, Camp Butner, North Carolina,
28 February 1958 (G-19)

B-53 Real Property Disposal Report, Audit No. 3037, Camp Butner,
31 December 1957 (G-20)

B-54 Quitclaim Deed, State of Virginia, Former Camp Butner
Lands, 30 October 1968 (G-21)

B-55 Memory Honored, The News and Observer (N&0O), Raleigh, NC,
February 19, 1942 (H-1)

B-56 First Werk in Building Camp Butner, The N&O,
February 25,1942 (H-2)

B-57 Activity Boomg at Camp Butner, The N&O, March 15, 1942
(H-3)

B-58 Work Continues at Camp Butner, The N&0O, April 19, 1924
(H-4)

B-59 78th Division To Re-Form In Camp Butner In August, The N&O,
June 14, 1942 (H-5)

B-60 Troops Arriving At Camp Butner, The N&O, June 18, 1942
(H-86)

B-61 Formal Opening Held At Camp Butner, The N&0O, August 5, 1942
{H-7)




B-62 78th Will be Activated at Butner On Saturday, The N&O,
August 8, 1942 (H-8)

B-63 Butner Activates Famoug Divigion, The N&O, August 16, 1942
(H-9)

B-64 Work 1Is Slated At Camp Butner, The N&O, Octcber 10, 1942
(H-10)

B-65 Target Ranges At Butner Named For State's Heroes, The N&O,
May 2, 1943 (H-11)

B-66 First Prisoners Arrive At Camp, The N&O, 9 September, 1943
(H-12)

B-67 Butner Becomes Army Job Center, The N&O, February 8, 1944
(H-13)

B-68 Marshall Visits At Camp Butner, The N&O, December 6, 1944
(H-14)

B-69 Butner Expands Returnees' Unit, The N&O, December 10, 1944
(H-15)

B-70 Butner General Hospital To Be Closed By March 1, The N&O,
January 6, 1945 (H-16)

B-71 Nazi 'Superman' Dislikes Verdict in Slapping Case, The N&O,
January 13, 1945 (H-17)

B-72 Butner To Be Closed, Durham Paper States, The N&O,
January 26, 1945 (H-18)

B-73 Butner Hospital Grows In Scope, The N&O, February 5, 1945
(H-19)

B- /4 Hospital At Butner Assigned New Name, The N&O,
April 27, 1945 (H-20)

B-75 Butner Prepares For 4th Division, The N&0O, August 5, 1945
(H-21)

B-76 Butner To Train Men For Pacific, The N&0O, August 5, 1945
(H-23)

B-78 Butner Declared Surplus By Axmy, The N&O, December 31, 1946
(H-24)

B-79 Conference Held On Butner Lands, The N&O, January 21, 1947
(H-25)

B-80 Move Intc Camp Butner Now Planned For April 1, The N&O,
February 18, 1947 (H-26)




B-81 Group Approves Butner Measure, The N&0O, March 26, 1947
(H-27)

November 4, 1947 (H-28)
B-83 State Gets Butner Deed, The N&0O, June 16, 1950 (H-29)

B-84 Construction Started On Hospital At Camp, The N&O,
March 25, 1989 (H-30)

B-85 Government To Search Camp Butner For Shells, The Durham
Herald, April 21, 1993 (H-31)

B-86 0l1d Shellg At Camp Butner Arouse Little Fear, The N&O,
April 22, 1993 (H-32)

B-87 Mortar Shell Explodes In Scrapyard, Oxford Public Ledger,
Oxford, NC, June 27, 1858 (H-33)

Butner Site, U.S. Army Corps of Engineers, Savannah
District, October 7, 1991. (H-34)

B-89 Personal Interviews conducted by the SI Team, 16-19 March
1993 (Appendix I)

B-90 Present-day Photographs taken by the SI Team, 16-19 March
1993 (Appendix J)

B-91 Photographs of ammunition items located during
annual/semi-annual real estate inspections of the former
Camp Butner after base closure; e.g., 240mm, 155mm, 105mm,
57mm, 40mm, and 37mm projectiles; 81mm mortars; 2.36-inch
rockets; and hand and rifle grenades. Photographs are
excerpts from documents E-8 through E-11 and E-16; poor
quality, but invaluable. (Appendix K)

B-92 Map, Camp Butner (Special), AGO, State of North Carolina,
undated (L-1)

B-93 Map, Camp Butner, Target Range Locations Layout, Plan No.
7133.100.1A, Office of the Corps of Engineers,
Construction Division, August 26, 1942 (L-2)

B-94 Map, Camp Butner (Includes outlines of Camp Butner in 1945,
Camp Butner National Guard Range, and Camp Butner Training
Ranges), USGS, Henderson, North Carolina, 1984 (L-3)

B-95 Map, Camp Layout (Includes Camp Butner cantonment area,
hospital area, and magazine area), War Department, OCffice
of the Post Engineer, Camp Butner, NC, undated (L-4)




B-96 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps cf Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. 6§59-29, dated 1957 (L-5)
associated with annual/semi-annual Inspection, Restricted
Areas, Camp Butner Military Reservation, completed

3 November 1958 (E-8)

B-97 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. 659-29, dated 1958 (L-6)
associated with annual/semi-annual Inspection, Restricted

Areas, Camp Butner Military Reservation, completed 30 April 1859
(E-9)

B-98 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. €59-29, dated 1900 (L-7)
associated with annual/semi-annual Inspection, Restricted
Areas, Camp Butner Military Reservation, completed 22
January 1960 (E-10)

B-99 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. 659-29, dated 1961 (L-8)
associated with annual/semi-annual Inspection, Restricted
Areas, Camp Butner Military Reservation, completed

22 September 1960 (E-11)

B-100 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. 659-29, dated 1962 (L-9)
associated with annual/semi-annual Inspection, Restricted

31 October 1961 (E-12)

B-101 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. 659-29, dated 1963 (L-10)
associated with annual/semi-annual Inspection, Restricted
Areas, Camp Butner Military Reservation, completed

30 October 1962 (E-13)

B-102 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, QGeorgia, Drawing No. 659-29, dated 1964 (L-11)
associated with annual/semi-annual Inspection, Restricted
Areas, Camp Butner Military Reservation, completed

28 October 1964 (E-14)

B-103 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. 659-29, dated 1965 (L-12}
associated with annual/semi-annual Inspection, Restricted
Areas, Camp Butner Military Reservation, completed

24 October 1966 (E-15)




B-104 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. 659-29, dated 1966 (L-13)
associated with annual/semi-annual Inspection, Restricted
Areas, Camp Butner Military Reservation, completed

22 November 1967 (E-186)

B-105 Map, Real Estate, Camp Butner Military Reservation, U.S.
Army Corps of Engineers, Office of the District Engineer,
Savannah, Georgia, Drawing No. 659-29, dated 1967 (L-14)
associated with annual/semi-annual Inspection, Restricted
Areas, Camp Butner Military Reservation, completed

21 January 1969 (E-17)
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APPENDIX C

Glossary
AP Armor-Piercing
A.P.C. Armor-Piercing-Capped
AT Antitank
B.D. Base Detonating
BD/DR Building Demolition/Debris Removal
CAL Caliber
CEHND U.S. Army Engineer, Huntsville Division
CEMRD U.S. Army Engineer, Missouri River Division
CENCD U.S. Army Engineer, North Central Division
CENCR U.S. Army Engineer, Rock Island District
CERCLA Comprehensive Environmental Response, Compensation and
Liability Act
CESAD U.S. Army Engineer, South Atlantic Division
CESAW U.S. Army Engineer, Wilmington District
DA Department of Army
D.A. Direct Action (British)
D.B. Double Base
DERA Defense Environmental Restoration Account
DERP Defense Environmental Restoration Program
DOD Department of Defense
EOD Explosive Ordnance Disposal
EPA Environmental Protection Agency
FDE Findings and Determination of Eligibility
FNH Flashless Nonhygroscopic
FS Feasibility Study
FUDS Formerly Used Defense Site(s)
gr Grain
HE High Explosive
HTRW Hazardous, Toxic and Radiolcgical Waste
HTW Hazardous and Toxic Waste
I Incendiary
INF Infantry
INPR Inventory Project Report
IRP Installation Restoration Program
M Model Number
MG Machine Gun
Mk Mark
mm Millimeter
or
MM
MT Mechanical Time
NH Nonhygroscopic
N&O The News and Observer, Raleigh, NC (Newspaper)
OEW Ordnance and Explosive Waste
PA Preliminary Assessment
P.D. Point Detonating
PN Project Number
RA Remedial Action
RAC Risk Assessment Code

RD Remedial Design




RD/RA
RI
RI/FS
SAA
SARA
S.D.
SI

SQ

T

TH

TSQ
Usa
USACE
USADACS
USAEDH
USATCES
Uxo
WAA
WD

WP

#

Remedial Design/Remedial Action

Remedial Investigation

Remedial Investigation/Feasibility Study
Small Arms Ammunition

Superfund Amendments and Reauthorization Act
Shell Destroying

Site Investigation or Site Inspection
Superquick

Tracer

Thermite

Time Superquick

U.S. Army

Army Corps of Engineers

Army Defense Ammunition Center and School
.S. Army Engineer Division, Huntsville

U.S. Army Technical Center for Explosives Safety
Unexploded Ordnance

War Assets Administration

War Department

White Phosphorous

Pounds (1lbs.)

cicic
nhinn
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TEXTS/MANUALS
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D-4a .30 Caliber

D-4b .50 Caliber

D-4c¢ Cartridge, 20mm

D-4d Hand Grenades

D-4e Rifle Grenades

D-4f Shell, 37mm

D-4g Cartridge, 40mm

D-4h Cartridge, 57mm

D-4i Shell, 60mm

D-4j Trench Mortar Ammunition, 8lmm
D-4k Shell, 105mm

D-41 Shell and Shrapnel, 155mm
D-4m Shell, 240mm

D-4n Rocket, 2.36-inch

D-40 .22 Caliber
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ANALYSIS OF CAliP BUTNIR, NORTH CARQLIXNA

. GTKERAL DESCRIFTION AMD USE

Carp Futner is located in the ncrthcentral part of lorth Carolina
in Granville County, 10 miles from Durhar (population 70,00C). The
reservation is comprised of 4C,391 acres of which 40,312 acres are
goverrmment-owned and 79 acres teased at an annual rental of $2C. Since .
August 1942, Camp Butner has been used to train infantry divisions and
miscellaneous artillery and engineer units,

REGICHAL FACTORS

Other nearby centers of population include Raleigh, 20 miles distant
(population 45,897) and Granville, 25 miles distant {population 48,897).
These urban developments *ogether with the city of Durham provide adequate
recreational and social cutlets for the camp persomnel.

S e B A AT e

The climate is moderate and no training time is lost due to adverse
weather conditicns.

The health anc comfort of troops are not zffected by presence of
swamps, mosquitoes or mzlaria conditiens. Camp Butner is not sutject to
flood conditions, Surrounding area is rural in character, .

POST LEVELOEFTZNT

The cantomment area is composed principally of mepilizaticn type
tuildings. DBased upon 8C square feet per man, there is space available
in this type construction for 17,938 men. 1In the nostwar period i% would
be desirable to convert the hand fired space heaters and hot water heaters
to automstic firing. DPresent housing conditions with resmect to fire

prevention are satisfactory.

resarvoir ovnad
by the city of lurham, Water is pumped to a2 modern ratien wlant lo-
cateéd on the post and owned by the govermment. The distribution sysier
is consiructed of permanent meterizls end is considered adequate and de-
pendable for postwar use,

The sewage disnosal facilities are conmstructed of pemanent maierials
and will function satisfactorily over an indsfinite >2aricd.

Electrical power is supplied to the post by the Duke Power Company
and the service 1s excellent and the supply acdecuate.

Cold 8torage facilities are satisfactory for centinued use.

) Rail service is provided both by the Southern Railwey and the Seaboard
Air Line with the Southern doing the switching., The zccess line, layout,
loading and unleading ramps are satisfactory and entircly zdequate for nest-
war use, i

'




Camp Rutncr, North Caroline

The highway and drainage facilities are favorable as there are no
indications that any conditlions exist with respect to these facilities
which might be considered advers: in retaining tihis camp for postwar use.

The total cost of Camp Butner to thc government since July 1, 1940,
including land and construction, has been approximately $4C,932,00C.

TRAINING FACILITIZS

The soil cenditions do not impede training during the rainy seascns.
The soil is a sandy top soil undérlain with 2 plastic clay and it is
necessary to stabilize training areas, parking areas, walks'and trails.
The post has been ceveloped to such ar extent that practically 21l points
o the reservation are accessible in any lkind of weather.

The training aids are very satisfactory. Some of the courts and small
arms ranges are approximetely 4-1/2 miles from the cantonment area but the
combination of training schedulss established causes no loss in training
time,

Tvio artillery ranges exist with good gpuzrd observatiorn posts and clsared
spaces for impact areas,

i;ancuver areas are in two distinct tracts, cither for cffensive action
or defensive position. The topography is very satisfactory,

Review and drill fields are witiiin the confines of the centonment zr-a.
The small drill grounds are in close prbximity tec cach Regiment and separate
Battalion arez.

The terrain is sstisfactory for tank ceployment.

Landing strips are available for artillery liaison planes znd ground
is aveilable for their enlargement to accommecdate more powerful plsnas,.
The Rzlejgh-Durham Airport located approximately 20 mil=as frem Camp
Butner has three 4500 rumnways evalustoed for 15,000 pounds capacity
operation, 31,000 pounds limited operation.

~

tlater sites are available for engincer training,  water zrez, 7
miies from the post, may be used by special permission for practice
crossings,

CONCLUSIONS

From cn engincering standpoinb, Camp Dutner is considercd satisfactory
Tor postwer rotention. Ihere cre sufficient mobilization type barracks
to house the proposcd strength of 17,225, Bascd on the assumption ziven
in the attached appcondix, the cost of providing permancent cuarters for the
officer complement,quortérs for the first threc grades of XCO!'s, ond for
remodeling the 2xisting mebilization type barracks for postwar usc would be
on the order of $%$16,000,00C.

e
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following ron~h azprovimations of unit costs cf hovsine were usad-

Basad on the above assumptions and on the test availahle inforsation, the

(1} Tor remodelins meob ;11¢at10n type bYarrscl's and oth=r related

btuilcdings, including necessary ninimmm imcrovemsrts of rozd-, vtilities,
% . 200,00 per TV

&
CUCe o o o o s s » o o 4 s+ ¢ a2 8 s % s & 4 s 4 s+ w “ail e

(2) Yor new perranent housineg, rsplacinr Theater of Oaﬂ“n“cns
structures, tbnts amd hutrments, and includine a proportioral share of
other facilities (bulldlnzs, utilities, ete.). . . . § 2,000 OO rer L.l

{(3) For new perrahnent of “icers!' family housin~ (field and comuany
srades averared), ineluding roads, ut1 ities and other necesszarr miscel-
aneous community faC111t1es, such as schocls, club, etc,
e o« s o s-e o« ®153,320,00 ner Officer
(4) Tor new permanant arpartrent cuarters for bache’or officers,
including same as above . . . . ¢ 4 ¢« 4« ¢« ¢ . o o % 3,000.C0 per Oflicer

(5) For rew permanent family cuarters fer #arrant officzrs and %op-
erade X,C.C. incluﬂlﬂ" roads, utili<ies an? cther m~sco‘1.n=cvf
43

- ’
corrunity facilitizs -'such as schools, club, ete,, . “14,770.30 ner -an
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form one of the largest mllimy'mtnpbus in
the workd

CAMP BRANCH. Named for Confederate
Brigadier Generdd Lawrence O'B. Branch, Camp
Branch was located four mites below New Bern,
near the Neuse River, and was active untl the
il of the city to Federal oops on March 14,
1862. Another Camp Branch was a fonified en-
campment outside the wwn of Winton, near
Mutfreesboro, in Henford County. Troaps of the
9th New York Infantry stormed the town in March
1862, piliaged and bumed &, and destroyed the
Confederaie encampment

CAMP BRANCH. A World War Il training
facility named In honor of Confederate Brigadier
General lawrence O'B. Brunch, Camp Branch
was located west of the wem of Beaufort in
Carteret County.

FORT BRANCH. A Confederate earthen work,
Fort Branch was construcied Iae in 1862 on the
site of 2 ptior battery to block the passage of
Federal ships and troops up the Roanoke River
into agricultucally rich castem Nosth Carolina
and, gs the war progressed, Lo protect the Con-
federate shipyards at Edward's Ferry, about six
miles nonth of Scodand Neck, and the navy yard
at Halifzx. Completed in two months and seady
to have the hig guns emplaced by February 4,
1863, the fort was located on present S.R. 125,
three miles southeast of the town of Hamikan,
at Rainbow Banks in Martin County. Fonl Branch
was evacuated on April 10, 1865, after the Con-
fodecate occupants threw much of the ammuni-

tion into the fort's weil and dumped the anillery

into the river,

FORT BROWN. According to a National Ar-
chives citation, Fort Brown was a temporary Con-
federate fortification near New Bem, mounting
cight guns, two of which were powerful Colum-
biars, The fon was evacuated when the Federals
sg‘{zzed New Bern and its environs on March 14,
1802.

CAMP BRYAN GRIMES. A Spanish-American
War recrulting and tralning encampment €3
wblished In 1898 near the city of Raleigh, it was
named for the Confederate general. .

FORT (BATTERY) BUCHANAN. FORT
FISHER.

CAMP BURGWIN (BURGWYN). A fonified
Confcdemate encampment located on Bogue Is-

------
Y Cav v sweo

land &t or near the present community of Adan-
tic Beach, just west of Beaufort, in Caneret County,
Camp Burgwin (Burgwyn) was established i
1861 for several regiments, inclding the 7th
and 26th Regiments N.CT. (infantry), assigned
1o assist in the defense of neacby Font Mucon,
Named foc Licutenant Colonel Hersy K. Burgwyn,
the camp was abandoned in early March 1862
when its Lroops were withdeawn 0 defend New
Bem from Federal forces. :

CAMP BURGWYN. A promincemt Confederate
encumpment, active throughout the war, Jocated
northeast of Wilmingron, Camp Burgwvyn wis O
cupied from time to time by numerous milfury
units, including the 50th North Carolina Infantey
in March 1864.

FORT BURNSIDE, After the Bantle of Reanoke
Istand on Februaty 8, 1862, Union forces oc
cupled the island and began building a new
defense, known as Fort Bumside (probably
named for General Ambrose Everent Bumsidc)
on the nomth end of the isiand. The. fort wis
constructed with the help of 2 number of freed
able-bodled Negro men who had cscaped up
the Chowan River from their owners and Ned to
the protection of the Union hanner.

BURNT CANE-BRAKE BLOCKHOUSE.
During 1792-93, becausc of ralds perpetrated by
hostile Cherokee arxl Creck, guards were sta-
voned for the protection of the frontier along
the French Broad River in present Madison
County. They also occupled or garrisoned three
other blockhouscs—Hough's, &t Painted Rock, and
a1l Warm Springs.

FORT BUTLER, Located across the Hiwassce
River from the present-day town of Murphy in
Cherokee County, just above the Georgia border
in the southwestern cotner of the stale, Fort But-
ler wis erected in early 1838 by General Win-
fleld Scou and named for then Secretary of War
Benjamin F. Builer. Font Butler was one of the
tempocary fortifications built to accommodate
congregated Cherckee pending their iragic “Trall
of Tears™ march 1o barren Indian Terdwory in the
West.

CAMP BUTNER. Located at present Butnet in
southwest Greenvilte County, Camp Butner wis
& World War 11 Army ‘post occupying 2 rescrva:
tion encompassing pans of three counties. Tt was
established in 1942 as an Infanuy and reassign-
ment center and named in honor of World War

« A
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it . Major General Henry Wolfe Butner.
: p was closed in 1948

£ CAMERON. Reponedly locuted near
resent-day Jacksanville in Onslow County, Camp
ameron was 2 small temporary Confederate en-
ampment oecupied Sepxember-Ociober 1862
w Company H of the 415t N.C.T. Regiment (3rd
dorth Caroling Cavairy).

CAMP CAMPRELL. A temporary Confederale
Iining chcampment located nexr Kinston in
lenoir County, Camp Campbell was probably
named for Colonel Reuben Camphell, who
retrested to Kinston with his troops from New

Hern in Mareh 1862

FORY (BATTERY) CAMPBELL, A weil-
proponioned carthwark, Fon Campbell was en
outlving wark of Fort Caswell Jocaied one mile
1 \he cast on Ozk (now Smith) Island near
pyresent-day Scathport. It was buih by Confederate
forves sometime hetveen 1862 and 1834, The
font was bt garcisoned by clements of the 3rd
Noarth Caraling Anillery, when it was abandoned
and destroyed on Janmuary 16, 1869, after the Gtl
of Font Pisher.

“IRT (BATTERY) CAMPRELL. A Con-
kritte defonse locited on the nonh side of
¢ Cape Fear River ietween Forts Lee and Medres
near Wikmington, Pon Campbwell’s ordnance con:
sisted of toe 30-pounder Parrott, one §-inch
seacoast howlizer, one 32-pountder smoothbore,
and two 9-inch Dahlgrens mounted on navy car
Fiages,

CAMP CANAL. A temporary Confederate train
ing ¢amp, probably established in 1863, Camp
Cunal was located & or near Motehead City, Car-
teret (animy.

CAMP CAROLINA. A large Confederate en-
campment estzblished in 186) near Morehead
City, Camys Carolina was capstured by Union forees
on March 23, 1862, during their conpaign against
Fort Macon, Elements of the Unfon army oc-
cupied the site for the remaining years of the
war. The Sute Nattonal Guard Jater trained here
for a time. The siie of the camp s now the
Morchead City Park.

TORT CASWELL ( Forr Lane; Fort Spinola).
Qriginally known as Fon Caswell when bullt on
the kath bank of the Neuse River south of New
Hern by North Carolina troops during 177576
to protect New Bemn from British warships, it

PVYY vou woay
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was named In honor of North Carolina's first
gavernor. Selzed by state (woops rior to the ac
tual outbreak of Civil War hostilities, it was
strengthencd as 3 three.gun hatery and renamed
Fon lane by the Confederacy. ARer the capure
of New Bemn on Mirch 14, 1862, by Union foroes,
It was reaamed Fort Spinola when occupled by
Federal troops. Remains of the old fort are still
visible today.

FORT CASWELL One of the better-pwresenved
examples of the Endicott ¥m coastal defense
fortifications is Fot Caswell, on Oak lsland at
the strategic mouth of the Cape Fear River, just
offshore of the tawn of Soikhport an the main-
tand. Cak island was firet fonified in 1825-26,
when the ariginal Fort Caswell was begun as 2
brick work surmounded hy canhen mmpans and
named in honor of Major General Richard Cas
well, Revolutionary War vetcran and first gover
nor of Nurth Carolina Prior to the actual out-
break of the Civil War, the fonl was seized by
state troops on January 8, 1861, and held by the
Confederaes, who heavily reinforced it until the
fall of Fant Fishet January 16-17, 1865, when its
garrison blew up the fort and abandoned i

Following the war, Fort Caswell suffered the
fate of many such fortifications and was more or
less abandoned by the Federal governmens unti!
a wave of imcrest was generated in the nation's
coasal defenses. The almaost-forpotten fort was
redctivared s received muxdern coast defense
amiment In accordunce with recommendations
of the Endicott Board of Fortifications (1883),
with scven baneries, each named for a milkary
hero, constructed of masonry hetween 1895 and
1902

niter World War I, Fort Caswell was placed
in caretaker status, then declared sumlus by the
War Deparument, and sold w0 private Imeresis.
With the outhreak of World War 11, however, the

govemment reacquired the old fon for use 2s 2

Navy depot. Subsequent 1o the war, it again was
declured as sumplus property. In 1949 the Baptist
Sute Convention of Nonh Carolina purchased
the military reservation and established the North
Carolina Bapxist Assembly there.

FORT CHASE. This fort was onc of several
fonificd postiions on a line west of New Bern,
hetween the Neuse and Trent rivers, established
ufter March 14, 1862, by the occupying Union
forees and named for Union officers.

CAMP CHRONICLE. A Warld War | taining
camyp Joctied on the west side of present South
Linwood Strect in Caswonia in central Gaston

it o —— .
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',;5 his T-une orashing through & bard..
W naor Amiens. Four days later the Republic o
the Oropix-de’ Guerre, Avec: Palm}

it could posnibly:bestow, -

' Fpance awarded him
the higheat honor

iy Bragp, Fort - Fort Bra North Carolins. - - -
: agg, wao.was born in.

.. HAMS or generajl bkraxion
Warren County, North Carslins,. in 1@25e He' was
{tapy Acadamy and W

i gradusted from ‘¥est Polnu MIl

‘ gasignod to the Artillery Sorylce pn aecount of !
his high standing in his closs,..: His rirav Lighkd
2 ing was done in the Seminole Var, He had a bril-}
i 1jant career in tho }Mexican Jlapr, i-With the roturn
of Pence, hé left the Army snd. become d Planter
Loulslana, where he pamained until the war Beivess

M she Statos. He wes.prompily made - Commander -of the
d was, sopn mude a Brl

Stata Troops of Loulslana, un
then Genoral, in the Confeds-.

godior Goneral, and
_ rato Army. Ho commandod the Confederyte Conter ay
X: the great Battle of Plttasburg Landing, captured. :
i 1w cordville,. Kentucky, fought, the  Baitle of Ston
@ aver, and .was the. Confederate Commander in the..,
B conflict at Chicksmauga. BHe.was: badly deleated ¢
i gt WMissionary Ridge and compalled t.o:reitreal. inbo
i Georgia, Soon after tnls, he. agked to be reilewsd:
" of his Command, he having had wmany opponants in-§
M places of influence in the Confederacy. - In Fedr
i ary 1864, he was recalled to Bervice-as Hilliary:|
virginis:

Xl rdviser Lo Jefrarson Davis s}’ Bilemweond,
1d in. the last Months of the:

B lle went into the. Fle
he Battle,of Kinston, Northx::

I jlar, and fought in ¢
March 8, 1865, Aftexr the ylar he . was

pif Carollna, en

%t for a time State Enpgineer of Alabema, and pér- .
- formed soma important public works, - He dlea ad

i Gulveston, Texad, on Sepvember 27, -d73. . &

.
-

B Butner, Comp - Camp Bubner North Carolina. y
i Mo I nonor Ol lkajor GenorA anrty. Jolle Bute
ner, & native of the 3Jbtony Ridpe Saction of Sury

County, Korth Curolina. llo recoivad his first

Hilitary training as 2 Cadet nt Davis Militory

Academy, now discontinued, in iinaton-Selem, Horwy

' Garolina, from 1801 tp 1804, le ontered the .
‘at: Jest Point In .

.. United States Nllitary Academ :
* June, 1894, and graduated in prily- 1898, a shom
"time nfter the Spanish-.:imericqn;‘éia_rv-began. As 9
3ucond Lieutenant in'the Artilllery he was assigmg
to duty at Qolden Gate liar})or,in;s_an-Francisoo‘,,_.
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felifornia, Three yoars later he had risen to
Ceptoin. He saw duty in the Philippines and on
the Hexican Border and had bacome a Lisutenant
folonel, atetioned in Eawaili, at the time of Amer~
fcan entrance in ‘erld Wer I, He then was mads

am Instructor in the Army's famous Artillery
School at Fort S111, Oklahoma, Early in 1918, he
vaz sont Yo Fronce and given command of the Fleld
irtillery Brigade of tha Pirst-Divialon. During
his sarvice in France he was commliassioned a Tanm-
porory Brigadier General, He fought at Saint
Mhniel, ond after the ¥War was in oharge of the
Mmerican Army of Ocoupation 'in Germany until iday,
1818, Raverting %c the ronk of Oolonel after the
ar, he wes assigned as a student in the Army Ver
tellege, gradusating in 1920, and served as Asslst-
mt Commiondant at Fort S1ll, and again In the
Milippines, end than &s President of the Artil-
lery Board st Fort Bragge In 1830 he was commis-
slonad Brigadier General until L1937 when he was
promotad $o lajor General. He later became Com-
mncant of Fort S5ill and in 1936 was made Com-
mnder of the Panamn Canal Department of the Army.
% disd ab VJalter Reed Hospital on Hareh 13, 1937,
md was buried at Arlington National Cemetery in
Virginia, His Decorations include the Distin-
guished Service Medal and the Silver Star Medal,

M bhoth of the United Stntea, and the Crolx de

fuerre with Palms, awarded by the French Govarn-
went .

tharlotte Quartermaster Depot -~ Charlotte, North
virolling. :
focelved its name from the 01ty of Charlotts,
Yorth Oarolina,

Tavis, Cemp - Comp Davis, North Cayrolina.

or or Ganera ohmond Forson pavis, who
vas born in Statesville, North Carolina, June 23,
1866, He attended West Point Milltary Acasdemy and
grodustod in the Tlass of 1887, In World War I
he wvas Commander of the Slst Pleld Artillery of
the Oth Corps. He was awarded the Distinguished
Service Jadal for hls servicesa, After the ifar he
1as Commanding Officer at Coast Artillery Train-
ing Center at Fort-lMonroce, Virginla, and later
wms asaigmed to Posts Ain the Philippines and Ha-
wif. He ratired Crom the Army, Dacamber 22,
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Par. 60 T™M 9-1900

Classes of Ammunition

A — BASE, FILLER-GILDING METAL

B — COMPOSITION, IGNITER

C — COMPOSITION, TRACER

D — CORE-TUNGSTEN CHROME STEEL

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

G — SLUG.LEAD WITH ANTIMONY

H — BODY PLUG-LEAD SHOT

t — INCENDIARY COMPOSITION

J — STEEL BCDY

b 1.145 {

CAL. .30 BALL BULLET, M2

BLACK - APPROX. 5/16"

CAL .30 ARMOR-PIERCING BULLET, M2 Il

RED - APPROX. 5/16"]

CAL. .30 TRACER BULLET, MI

ORANCE - APPROX. 5/16¢

A

CAL. .30 INCENDIARY BULLET. M!

RA PD 4511C
Figure 27 — Caliber .30 Bullets — Cross Section
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CARTRI., Ball, Cal. .30, M1906.

General. While the cal. .30, M1, and cal. 30, M2, Ball Ammunition
have superseded the M 1906 as standard items, the description of the

latter is of value, in view of the stock of M1906 Ammunition that
remains on hand.

Visual 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 nutierals
oun the head of the cartridge case run from “21" 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 & lead core hardened with antimony (9712
percent Jead and 2%: percent antimony). The bullet is secured in the
neck of the cartridge case by crimping the mouth into a cannelure
on the bullet. The pull required to extract the bullet from the case
is 75 pounds {minimum bullet pull).

External ballistics, maximum range (approx.)............ 3,450 yd
Average maxitmum pressure, . ............... 52,000 Ib per sq in.
Velocity:
At 78 ft. . e e e 2,640 ft per sec
At 53 ft. . s 2,660 {t per sec
At muzzle ... e e 2,700 ft per sec
Muzzle energy. ... .o vi i iritiearmannnnasrionnns 2,429 ft-1b

CARTRIDGE, Ball, Cal. .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 972 percent lead and 2Y2 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 M1 Bullet is 1.32 inches, and that of
«-- *11 Alternative Bullet, 1.265 inches. The mouth of the cartridge

s crimped into the knurled cannelure at assembly and a mini-
1 pull of 45 pounds is required to remove the bullet from the
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External ballistics, maximum range (approx.)............ 5,500 yd
Average maximum pressure. ... ............. .48,000 Ib per sq In.
Velocity:
YN S 2 - T § S e 2,600 it per sec
At 83 ft. . it i it et i 2,620 ft per sec
At muzzle .. ... it i i e 2,647 ft per sec
Muzzle energy......... s e 2,675 ft-b

Accuracy. Average of mean radii of all targets at 500 yards, not
greater than 4.5 inches; at 600 ysards, 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.

CARTRIDGE, Ball, 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 manulacture cannot be
readily distinguished from the M1 Cartridges by visual inspection,
although this can be done by weight and date. Cartridges manulfac-
tured prior to September 20, 1940, could be readily distinguished
from the M1 Cartridges by their tin-coated, gilding metal bullet
jackets.

Components. 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 9732 percent lead and 2Y2 percent antimony may also be
used. The base of the bullet retains its cylindrical shape to the base
line. The over-all length- 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.
Velocity:
F N - T S 2,740 {t per sec
At 53 ft. . i e 2,755 ft per sec
Atmuzzle ..........coiiin, ceeeneeaeas. 2,808 it per sec

Accuracy (from accuracy rifle). Average of mean radii of all tar-
gets of 500 yards not greater than 6.5 inches; at 600 yards not
greater than 7.5 inches.
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CARTRIDGE, Armor-piercing, Cal. .30, M2,

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
Lullet-resisting targets,

Visual identification. This cartridge may be identified by the addi-
tional cannelure and the blackened tip of the bullet, '

Components. The cartridge consists of a cartridge case, pruner,
propelling charge, and bullet. 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 buliet 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 shightly beveled edge. The mouth of the case is crimped into the
cut cannelure at assembly, and a minimum pull of 45 pounds is re-
quired to remove the bullet from the case,

External ballistics, maximum range (8pprox.)............ 3,500 yd
Average Maximum PresSUre. . .. ..cveveevo. o 50,600 Ib per sq in.
Velocity:
At 78 ft. o e 2,715 {t per sec
At 53 ft. . e e 2,730 ft per sec
At muzzle ... ... e 2,775 ft per sec

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, M].

General. This cartridge is a-standard 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 the bul-
lets. 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 bullet 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 bullet consists of four parts: a gilding metal jacket, a lead
- slug, a tracer composition, and an igniter composition. The
all length of this bullet is 1.45 inches and the point is painted
‘or a distance of approximately %, inch. It has a square base
h contains the igniter composition which is ignited by the propel-
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BULLET, BALL, CAL. .30, M2

e ——

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

RED:]
lﬂw
BULLET, TRACER, CAL, .30, Ml
RA PD 452!

Figure 78a — Bullets, Cal. .30

ling charge when the cartridge is fired. The tracer composition burns
with a bright red flame which enables the course of the bullet to be
followed by the gunner. The mouth of the cartridge case is crimped
into the knurled cannelure at assembly, and a minimum pull of 45
pounds is required to remove the builet from the case.
Exterior ballistics, maximum range (8pprox.)............ 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 maximmum Pressure. .. ... . ........... 50,000 1b per sq in.
Velocity:
At 78 ft. o i e e e 2,650 ft per sec
Atmuzzle ... ... i 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 Balt M2, and AP, M2 Ammunition of
the same caliber at approximately 600 yards.

CARTRIDGE, Incendiary, Cal. .30, M1,

General. This cartridge is a standard item of issue for machine
guns.
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A-BASE FILER-GILDING METAL
B-COMPOSITION. ;GRN;zEg

TIGN, ]
(C):%%NF;:?'?L;NGSTEN CHROME STEEL
£ - JACKET-GILDING METAL .

F - POINT FILLER-LEAD T SHOY
6 - SLUG-LEAD WITH ANTIMON

1145
r———'——’ o

—w el DRALL, WAL, Y, MY

BLACK-APPROX 3

BULLET. ARMOR—~PIERCING, CAL. 30, M2

RED-APPROX. 2

B
Nl

C
BULLET, TRAGER. CAL.30. Ml pa pp 45114

Figure 78b — Bullets, Cal. .30 — Sectioned

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

Components. The cartridge consists of a cartrid
propelling charge, and builet.

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 45 pounds is required
*~ *2move the bullet from the case,

O ARTRIDGE, Rifle Grenade, Cal. .30, M3,

| eneral. This cartridge is used in cal. .30 Rifles, M1, M1903,

S 103A1, and M1917, for discharging antitank rifle grenades. This
4)] 196

ge case, primer,

ot -

. E
SMALL ARMS AND TRENCH WARFAR

r‘______________ 334 MAX, /’__—\

BLACK-APPROX. '1_\

Rgo-_f\ppﬁox. 5 2\
(D) N ——=

A~ CARTRIDGE , ARMOR- PIERCING, CAL..30, M2

B~ CARTRIDGE, BALL, CAL..30, M2

C—CARTRIDGE, TRACER, CAL..30, MI
D—CARTRIDGE, BALL, CAL..30, MI

E—CARTRIDGE, BALL, CAL..30, M2, NATIONAL MATGH

RA PD 4522
Figure 790 — Cortridges, Col, .30
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\ ™ 9-1900 Par. 60
Classes of Ammunition
A — COMPOSITION, IGNITER G — POINT FILLER-LEAD WITH ANTIMONY
B — COMPOSITION. SUB-AGNITER H — SLUG, LEAD WITH ANTIMONY
C — COMPOSITION, TRACER I — JACKET-GILDING METAL CLAD STEEL
D — CORE.STEEL J — INCENDIARY MIXTURE

E — CORE-TUNGSTEN CHROME STEEL K — STEEL BODY
F — JACKET-GILDING METAL

. 2.31 )

CAL. 50 BALL BULLET. M2

e

BLACK - APPROX. 7/16”

A GG
SO\

Y
CAL. 50 ARMOR-PIERCING BULLET, M2

RED - APPROX. 7,167

AT AR N A N AT A NN N Y A
R e S ==
1 R
ORANGE - AFPROX. 7/16"

A:o:.ﬁ‘ﬁz“:‘:.i \
St 2R
7z
B AL 50 TRACER SULLET. MI l._l‘_.
Vs gy
Ll

)
PO >
PRXX

%
= S OGN
e Q:C?n').".-‘-‘-‘ £

R
F

CAL. .50 TRACER BULLET. M2l
BLUE - APPROX. 7/16"
L —~F

CAL. S0 INCENDIARY BULLET, Mi

LIGHT BLUE - APPROX. 7,’32’—}: :
1

Crorocmncorot ZZZIT T ¥

BLUE - APPROX. 7,327

~ ) M
CAL. 50 INCENDIARY BULLET, M23 RA FD 89328A

‘ Figure 28 — Caliber .50 Bullets — Cross Section
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CARTRIDGE, Ball, Cal. .50, M2.

General. This cartridge is a standard cartridge for ail cal. .50
nachine guns.

Visual identification. This cartridge does not have any identifica-
ion markings and the tip of the bullet is not painted.

Components. The cartridge consists of a cartridge case, primer,
ropelling charge, and bullet. The complete assembly weighs 1,800
rraing.

The bullet consists of three parts; a gilding metal jacket, a soft
;teel core, and a point filler of lead hardened with antimony. The
sver-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 assembly and a minimum
null of 100 pounds is required to extract the bullet from the case.

Fxterior ballistics, maximum range (approX.) ... . ......c.. 7,200 yd
Velocity:
AL T8 ft. ot i e 2,900 ft per sec
At MUZZIE oot e e 2,035 ft per sec
MAXIMUM DIreSSUMe. . .. o ovvecenrrrtososoos 52,000 1b 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. .50, 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.

Visual 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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5.45 MAX.

A — CARTRIDGE, ARMOR-PIERCING CAL. .50, M2
B — CARTRIDGE, BALL CAL. .50. M2
C—CARTRIDGE, TRACER, CAL. .50, M1

Figure 83 — Cartridges, Cal. .50
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Figure 82a — Bullets, Cal. .50
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The bullet consists of three parts: a gilding metal jacket; a
tungsten-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 ¥}, inch. The base has a 9-degree
taper beginning 0.386 inch from the base. The mouth of the case is
crimped into the cannelure at assembly, and a minimum pull of
100 pounds is required to extract the bullet from the case.

Exterior ballistics, maximum range (8pprox.)............. 7,200 yd
O UM PresSUMe . .......ceveonrcne o s 52,000 1b per sq in.
l ty:
-h P T 1 S 2,900 ft per sec
IMUZZIE oo it e e s 2,935 ft per sec
c- 210
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A-COMPOSITION, IGNITER
B-COMPOSITION, SUB-IGNITER

C-COMPOSITION, TRACER
D-CORE~-STEEL

E-CORE-TUNGSTEN CHROME STEEL
F-JACKET-GILDING METAL

G-POINT FILLER-LEAD WITH ANTIMONY
H-SLUG-LEAD WITH ANTIMONY

BULLET..ARMOR-PIERCING, CAL..50, M2

RED-APPROX. 1=
A V-—L-‘
P50 ”’33‘;‘-»
F

SN
AL

BULLET, TRAGER, CAL..50, MI

RA PD 4512

Figure 82b — Bullets, Cal. .50 — Sectioned
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- UDGE, Traeer, Cal. .50, M1, .

General. The cartridge is standard for observation of fire in all
cal. .50 machine guns. It may aiso serve as an incendiary against
balloons and other readily inflammable targets. Care 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

point of the bullet, 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 slug 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 bullet
from the case.

Exterior ballistics, maximum range:

Bullet .. ... TS 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
. 1,600 yards.

Maximum pressure . .................co.ee.. 52,000 Ib persq in.

Velocity:
At 78 ft. o 2,830 ft per sec
Atmuzzle ... ... 2,865 ft per sec

Accuracy. At the time of acceptance, this ammunition will group
within a mean radii not greater than 20 inches at 600 yards.

CARTRIDGE, Incendiary, Cal. .50, MI.
Genaral. This cartridge is a standard item of issue for use in cal. .50

U  guns.

I I identification. The cartridge resembles the CARTRIDGE,
'h .30, M2, in outward appearance, but it may be identified by
o t-blue paint on the tip of the bullet.
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Components. The cartridge consists of a cartridge case, primer,
ropelling charge, and bullet,
’ ’I?he bﬁllet cgnsisls of four parts: a gilding metal jacket; a hollow
steel cylindrical core; an incendiary composition; a'md a lead base
filler. The mouth of the cartridge case is crimped into th_e knu1_'led
cannelure at assembly, and a minimum pull of 100 pounds is required
to remove the bullet from the case. o

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

CARTRIDGE, Blank, Cal. .50, M1.

General. The CARTRIDGE, blank, cal. .50, M1, is a standard itgm
of issue designed for use in cal. .50 machine guns W.illll a blank firing
attachment in order to operate the weapon for traiming purposes.

Visual identification. This 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 % inch from the mouth,
which serves as a seat for the wad. .

The wad is a disc punched out of strawboard sheet, Y4 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. .50 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. .50, M1, by the bullet which
is tin-coated. )

Components. This cartridge consists of a cartridge case, and a
bullet.

The cartridge case is identical with service cases except, as no?ed
above, it is tin-coated and has three holes dritled about the midpoint.

The bullet consists of three parts: a tin-coated gilding metal
jacket, a soft steel core, and a point filler of hardened lead. The
mouth of the case is crimped into the cannelure at assembly, and a
minimum pull of 100 pounds is required to extract the bullet from
the case.
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‘ﬁXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES . |

; l
21. CARTRIDGE, HE.I, MK. 1, W/FUZE, P, D,, 253 MK. 1L.111, :

20.MM GUNS, M1, AN.M2, M3, AND BR. ILS./A/ (fig. 24), is for l
use against aircraft and light materiel targets, functioning with both ‘
explosive and incendiary effect, The explosive filler is tetryl and the ;
¥ incendiary mixture is located in the base of the shell. After the shell
é}:u.-netrates the target, the high-explosive filler is detonated, the shellis !
o shattered, and the incendiary composition is ignited. Tts fuze is an

ARTILLERY AMMUNITION

instantaneous percussion fuze of the impact type. The thickness
of the base is only 0.15 inch and a base cover is present for additional

protection.
DATA
Weight of complete round........ 0.571b Width of rotating band.......... 0.203 in,
Length of complete round...... 7.19in. Type of base.........ccrvevnninrennsnns Square !
Length of fuzed projectile....., 3.22in, Radius of ogive.... eersnenene 3.27 cal,
Length of cartridge case.......... 4.34in. - Muzile velocity........... 2,800 ft per sec
Maximum range..........ccenee 5,100 yd

BLACK
(MARKING IN WHITE)

RA PD 80495

Figure 25 — CARTRIDGE, AP-T, M75, 20-mm Guns, M1, AN-M2, M3,
and Br. H.5./A/

22. CARTRIDGE, AP-T, M75, 20.MM GUNS, M1, AN-M2, M3,
AND BR. ILS./A/ (fig. 25), is for use against armored targets. The

H
t projectile is a solid steel shot, turned from cold-drawn steel bar stock.
” The base of the projectile contains a red tracer composition which is
e sealed in by means of a metal closing cup. When ignited, the tracer
4 burns for about 4 seconds, equivalent to a range of about 3,000 yards,
DATA
Weight of complete round...... 0.6391b Radius of ogive.......c.coovemreeerne 2.39 cal.
RA PD 80&Y4 Length of complete round...... 7.22 in. Muzzle velocity...... 2,615 ft per aec
O Length of projectile ..ot 3.25in, Maximum range.........ceen.. 6,300 yd
_ _ Length of cartridge case.......... 4.34 in. Penetration (in. at O-deg
re 24 2OCART(I:IDGE,MHE:{ M:&.;,A:‘;/FUZ;, P. D,, 253 Mk. II-)lI, Width of rotating band........ 0.203 in. obliquity of face-hardened
Ax -mm Guns, M1, AN-M2, , and Br. H.S./A/ Type of bast...ivwmmriin. Squarc plate at 1,000 yd)....ccooorererrnenennn 0.6
O 46 . 47
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Figure 26 — CARTRIDGE, Ball, 20-mm Guns, M1, AN-M2, M3,
and Br. H.S./A/

23. CARTRIDGE, BALL, 20-MM GUNS, M1, AN-M2, M3, AND
BR. IL.S./A/ (fig. 26), is for service firing against personnel and
light materiel targets, for practice, and for proof-firing. The projectile
is similar in shape and ballistic properties to the HE-I projectile, but
is hollow and contains no explosive or tracer. It is rolled from steel
bar stock. A steel closing disk with a 45-degree chamfer is fitted into

the recesses in the base of projectile.

DATA
Weight of complete round........ 0.561b Width of rotating band.......... 0.203in.
Length of complete round...... 7.23in. Type of base......ccoceinie Square
Length of projectile....ovirirnnne 3.31in Radius of agive 3.27 cal.
Length of cartridge case........ 4.34 in. Muzzle velocity .......... 2,850 ft persec
Maximum range....c.eomene 6,000 yd

BLACK
(MARKING 1N WHITE)

RA PD 65139

Figure 27 — CARTRIDGE, AP-T, T9E5 (M95), 20-mm Guns, M1,
AN-M2, M3, and Br. H.S./A/.

24. CARTRIDGE, AP-T, TYES (M95), 20-MM GUNS, Ml,
AN-M2, M3, AND BR. ILS./A/ (fig. 27), is for use against armored
targets. ‘The projectile is a solid shot made from bar or forged steel.
'n steel windshield is crimped into rolled or stamped grooves

O projectile body, the portion of the windshield over the crimp-
I ing as the bourrelet of the projectile. The base of the pro-

contains a red tracer composition, sealed in by means of a

O

o
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metal closing cup. The tracer burns for about 2.25 seconds, equiva-

DATA

sWeight of complete round....... 0.571b Muzzle velocity ... 2,800 ft per sec
S Length of complete round. ... 7.22 in, Maximum range ... 5,900 yd
B Length of projectile.....nen.. 3.27in. Penetration (in. at 0-deg
A.Lcnzth of cartridge case.......... 4.34 in. obliquity of face-hardened 2
e 'Wadth of rotating band..... . 0.203 in. Pe'::::ﬂ;;:%?ﬂ"’::"d‘_‘é‘l;k‘ """"""""" 74
Type of base.. ... Square obliquity of homogenecous
Radius of ogivc .......................... 2.3 cal. plate at 400 yd)..........oe L T4

+—BLUE - GRAY oL IGHT
(MARKING 14 DLACK, BLUE
o

- ~
ng.n:j s
. - L

RA PD 45128

.Figure 28 — CARTRIDGE, Incendiary, T18 (M96), 20-mm Guns,
: M1, AN-M2, M3, and Br. HS./A/

5. CARTRIDGE, INCENDIARY, T18 (M96), 20.MM GUNS,
-"Ml AN-M2, M3, AND BR, IL.S./A/ (fig. 28), is for use against air-
craft, functioning with incendiary effect, similar to cal. .50 incendiary
cartridges. The body is made of cold-drawn steel. ‘The nose,
threaded to screw into body, is made of a die-cast zine alloy; it is
painted light blue for identification similar to small-arms cartridges.
*Both the body and nose are filled with incendiary materiel. This

round does not require a fuze, as functioning is initiated by impact

of nose upon target,
H

DATA
’ -
Weight of complete round........ 0.551b Width of rotating band.......... 0.203 in.
Length of complete round ...... 7.20 in Type of base.................. Square
Length of projectile............., 3.245 in Radius of ogive.. ..................... 2.54 cal.
Length of cartridge case. ......... 4.34 in.,

Muzzle velocity

2,840 ft per sec
5,700 yd

Maximum range

26. CARTRIDGE, HE-1, T23 (MY7), W/FUZE, P. ., T71E4
© (M95), 20-MM GUNS, M1, AN-M2, M3, AND) BR. ILS. /A/ (hig

29), is for use against aircraft and light materiel targets, functioning
with both explosive and incendiary effect. The explosive filler is tetryl
- and the incendiary mixture is located in the base of the shell. After the
. shell penetrates the target, its filler is detonated, the shell shattered,
s~ and the incendiary composition ignited.

Its fuze is an instantaneous
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percussion fuze of the impact type. The thickness of the base is ap-
proximately 0inch, and a base cover is welded thereon for additional
protection.  This cartridge differs basically from the HE-I cartridge,
described in pragraph 21, by having a pointed fuze.

YELLOW

RA PD &5137

Figure 29 _ARTRIDGE, HE-l, T23 (M97),VW/FUZE, P.D., TTIE4 {(M75},
‘mm Guns, M1, AN-M2, M3, and Br. HS./A/

DATA .
Weight of cdete round....... 0.571b Width of totating band.......... 0.203 in.
Length of cdete round ... 7.221n. Type of base..........ccceoe.. Square
Length of & projectile ... 3.28in. Radius of ogive...... evvesereess 2,54 call
Length of cdge case...... 4.34in, Muzzle velocity ....... 2,800 {t per sec

Maximum range ... §.750 yd

BLACK
SAAARKING IN WHITE)
ng o .

[
.

Iimostmmpnemmsmsn

RA PD 631236

Figl — CARTRIDGE, Practice, T24 [M99), 20-mm Guns,
M1, AN-M2, M3, and Br. H.S./’A/

97. CRDGE. PRACTICE, T24 (M99), 20-MM GUNS, M1,
AN-M2ZAND BR. H.S./A/ (fig. 30), is for practice firing. The
projectimilﬂr in shape and ballistic properties toathe T18 (M96)
Incendiojcctile but is hollow and contains no explosive. The nose
consistginc die casting as in the T18 (M96) Incendiary but its
weightiusted to give the projectile a weight of 2,000 grains
(0.29 the projectile body is made of cold-drawn steel.

- DATA
Weight lete round....... 0.571b Width of rotating band. ... .. 0.202 in,
Lc“g‘hlctc round .. T.22in. Type of base.......... . reeeer. Square
Lengthtile ... 3.27in Radius of ogive.......ovvene. 2.54 cal.
]_,:ngthdge case ... ... 4.341n. Muzzle velocity ... 2,800 {t per s=c

Maximum range ... 5750 yd




Chapter 2

Hand Grenades
GENERAL.

Hand grenades form an impertant class of ammunition, especially
for trench warfare. They are a convenient type of ammunition which,
within certain limitations, enables the injantry to augment its primary
weapons with a missile somewhat similar in action to a shell or
Lbomb. Chemical hand grenades that produce clouds of irritant gases
are also effective in dispersing mobs, quelling riots, etc.

Types. Hand grenades are divided into three general types,
namely: explosive grenades containing a heavy charge ol explosive,
chemical grenades which contain a chemical filler, and training
prenades developed for training in the use of grenades, At the present
time, the Chemical Warfare Service handles all chemical hand
grenades and there will be no discussion of this type.

(.RENADE, HAND, FRAGMEN'I;ATIUN, MK. H, WITII HAND
GRENADE 1IGNITING FUZE MI10AZ2.

General. The Fragmentation Hand Grenade Mk. 1I, loaded with

E. C. Blank smokeless powder and assembled with the Hand Grenade.

Igniting Fuze M10A?2 is the standard for manufacture and issue. Its
function is to cause casualties due to fragments of the grenade body.
The grenade complete weighs approximately 20 ounces. This grenade,
as issued, is shown in figure 90.
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Figure 89 — Hand Grencdes

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 is threaded for assembly of the fuze. The body weighs ap-
proximately 1 pound, empty.

Bursting Charge. The explosive filler or bursting charge consists
of 0.74 cunce 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 yeilow in color and is associated with
the words “blank fire” in that its principal use has heen for loading
blank arnmunition for small arms.

FUZE, Igniting, Hand Grenade, MO, This is a mechanical de-
vice assembled to the grenade body which functions the grenade at
the time and under the circumstances desired. (For details, see
figure 90.) The fuze body (16, fig. Y0) is threaded and screwed into
the opening in the top of the grenade Lody. A lever (10, fig. 90)
covers the top of the fuze body, one end being bent over to hook
under a protruding lip. The other end of lever extends downward
and is curved to follow the contour of the grenade body. A cotter pin
(11, fig. 90) with a ring (20, fig. 90) in the eye extends through
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< FULLING MOLE SCRIW 101 CAST!, 13, SPRING.

. BURSTING CMAMGE 1L.C. BLAMK POWDER!. 14, DISK ITIN FOIL!,

‘s VGWITING CMARGE 'BLACK POWDEAR). 18, PRIWER ASSEvBLY, MN. v,

. Casg icorrEml, iAo FuzE BODT.

Y. COATED wiTw N, R L, (OWPOUND. YT, PRIMING (AP,
Yo TIME FUSE (COMMERCIALD, 18, WASMER ICOwPOSITIONT,

. STRIKER. 19. GRENADE BODY.

Y. FULE SELALER. 20, MING,

f.OSTALKER POIWT. 21, WODEL OF FUlE, MFG.'S INITEALS,
o LEVER, AND FUTE LOT mumstR STAwPED ON LEVER.
- COYYER PFIN, 22, INSPECTOR'S STamwp,

To WINGE PN, 2). GRENADE BODY WFG.'S INITIALS,

ORD 417
Figure 90 — GRENADE, Hand, Fragmentation, Mk. Hl, w. Hand

Grenade Igniting Fuze M10

inles in the lever and fuze body. holding the lever and striker
ssembly (7, fig. 90) in place against the action of the spring (13,
g 90). The primer (15, fig. 90) is of the center fire type and is
nown as the Mk. V., It contains a 0.4.grain charge of primer mixture
1 d cup inverted over an anvil. When the cotter pin (11, fig. 90)
: removed and the lever (10, fig. 90) released, pressure from the
pring (13, fig. 90) rotates the striker (7, fig. 90) around the hinge
in (12, fig, 90). The point of the striker impacts against the primer

" explodes the primer charge by crushing it on the anvil. The
O m the primer charge flashes through the primer body and

] 2-inch piece of commercial time fuse (6, fig. 90). This burns
A ximately 5 seconds while conducting the flame to the igniting
Q. 3, fig. 90) which then explodes and functions the grenade.

73A
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. derrated bod»j

RA PD 15194

Figure 91 — GRENADE, Hond, Fragmentation, Mk. 1]

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 colqred N.R.C, com-
pound. The primer end of the fuze is protected against the gntrance
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

Tin {o dise

Puze assembly

RA PD 15195

Nllng plug

Figure 92 — Grenade — Section View
237
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(B, fig. 90) and the composition washer (18, fig. 90). The fuze sealer
s a piece of sheet metal which fits around the fuze body just above
the threaded portion. Two projecting sides it the triangular space
hetween the fuze body and lever, thus preventing the entrance of
rnud, sand, or other foreign material into the fAring mechanism. The
composition washer serves as @ gasket between the fuze and grenade
hody when the fuze is seated in place. Should the spring (13, lig. 90)
fose its strength or become “set,” failure of the fuze will result. It has
heen found necessary to replace old springs with new ones after long
periods of storage. The complete fuze weighs approximately 3.22
aunces.

FUZE, Igniting, Hand Grenade, M1GAL The Al modificiation of
the FUZE, igniting, hand grenade, M 10, consists of a redesign of the
head of the fuze so that the fuze sealer washer is dispensed with
and yet the striking mechanism is completely enclosed as before.

FUZE, Igniting, Hand Grenade, M10A2. The A2 modification of
the FUZE, igniting, hand grenade, M 10, consists of a change in the
explosive train. The length of the Bickford fuse is shortened from
2 inches to 1%}, inches, and between it and the primer are two delay
pellets of compressed black powder. The delay ‘time remains 5
seconds, 2 seconds being obtained from the black powder peliet and
3 seconds from the shortened length of Bickford fuse. This modifica-
tion was found 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. The first finger of the
Iree hand is ihserted 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 to 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
arenade 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
‘he lever away and fires the primer as shown in figure ¢1. Five seconds
ater the action of the fuze causes the grenade to explode. The body
wursts, forming many small fragments, some of which may fly over
100 yards. Personnel should be thoroughly familiar with the safety

“"ins in the following paragraphs before attempting to fire live
U tation hand grenades.

] ¢+ Precautions.

-h ive fragmentation hand grenade shoukl never he thrown un-
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less cover is at hand behind which the operator and friendly troops
may secure shelter. Fragments may fiy over 200 yards. .

2. The grenade should not be armed by withdrawing.the cptter pn‘:
unless the grenade is to be thrown at once. If the leyer is gcculent;ll)
released after the cotter pin is withdrawn, the striker will function
inunedliately and the grenade will explode in approximately 5 secorids,

3. If the striker is accidentally 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 alter the cotter pin has
been removed, it should be picked up and thrown immediately; there
is plenty of time if one does not hesitate. It will funct.ion ind4orb
seconds, but it can be thrown farther than one can run 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 momgnt 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 alwgys
loaded and cocked. It is always pointed at you. It is safe and effective
when properly handled, but it is very dangerous when handled other-
wise.

Painting and Marking. Loaded Fragmentation Hand Grengfies
Mk. II, are painted lustreless 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 {ragmentation hand grenades are
packed in individual fiber containers, 25 grenades in containers per

wooden packing box,

GRENADE, HAND, OFFENSIVE, MK, 1AL, lH’V‘i-‘ll‘Zlil‘)
(ADAPTED FOR HAND GRENADE DETONATING FUZE,
MOAZ). .
Ceneral. Because of its structure, which is such that there is no

marked fragmentation, this grenade can be used more safely ir} .the

open than can fragmentation hand grenades. It is-used for demolition.

Body. The body of this grenade is formed of laminated cartridge
paper and is fitted with light sheet metal plates crimped to the ean
of the body. In the center of the top, a threaded brass collar is

23¢9
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crimped in place as an adapter for the FUZE, detcnating, hand
grenade, M6A2. The grenade is cylindrical in shape,

Filler. The filler of this grenade is a pressed charge of flake TNT.

FUZE, Detonating, Hand Grenade, M6A2. This fuze is similar in
mechanical action to the FUZE, igniting, hand grenade, M10A2. It is
provided with a S-second delay.

Painting and Marking. The loaded grenade bady is black in color.
A yellow gummed paper sealer runs about the center of the body
and is printed with the type, the model, the lot number, the date of
loading, and the loader's initials.

Packing. The loaded 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, TRAINING, MK. IAl.

General. The training hand grenade is made of cast iron and is
approximately the same shape, size, 2nd weight as a loaded Fragmen-
tation Hand Grenade Mk. IL. A projection is cast on the top and
side to represent the fuze assembly. The Al modification consists of
the addition of a cotter pin and pull ring to a hole drilled in appro-
_ priate position through this projection. This more closely simulates
the operations involved 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; FM 23-30; 0.0. 7224,

D-4d
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Classes of Ammunition

(1) Explosive grenades are used primarily for antipersonnel

(fragmentation or blast) or antitank effect. They may also be used GRENADE PARTS FUZE PARTS
as demolition agents, N WO\ —PRIMER ]

(2) Chemical grenades are used for casualty, harassing, incet.-
diary, screening, and signaling purposes.  Some of them may also be

\STRIKER

L . DELAY!
used for training purposes and destruction, , TRIKER FUSEN
, . . - | T DELAY
(3) Practice and training grenades are used in training troops Oy 7> \}FUSE \
g )
for combat. SAFETY ~‘\§~
¥ILEVER i

d.  Fuziug. Grenades thrown by hand are normally fitted with
a delay-action fuze. For explosive hand grenades and the chemical
M15 (bursting type) WP smoke hand grenade, this delay is set for
approximately 4.5 seconds. Burning-type chemical hand grenades
use a fuze with a delay of approximately 2 seconds. Rifle grenades
are usually fitted with a base fuze that functions on impact.

4.5"

842, EXPLOSIVE HAND GRENADLS,

w.  Fraguientation type. The Mk 2 is a typical fragmentation N o, DETONATOR pg\m)?é( 3 /IGNITER
hand grenade (fig. 11 and A, fig. 44). This grenade is made of cast | - : CORK it
iron varying in.lhickness froyn Vg to l/4"mv;:h. The body i.s lemor\- FRAGMENTATION GRENADE. MK 2 PRACTICE GRENADE, M2
shaped, approximately 2% inches in diameter and 34 inches in —_— B
length without the fuze. It contains an explosive charge which, upon A
detonation, breaks up the body of the grenade and fuze and projects GRENADE PARTS ,Cr——ri-—-— s FUZE PARTS
the fragments outwards in all directions at high velocity. The body bk PRIMER
is groaved both horizontally and vertically. The fuze for this grenade - R :ggsmg‘
has a primer, a combustible time-delay train, and a detonator. At- o $\STRIKER
tached to the fuze body is a safety lever held in place against the . '3 l LSAFETY
actian of the striker spring by means of a safety pin. Just prior to BODY JLEVER

throwing, the safety pin is removed. When the grenade is thrown,
the safety lever is pushed off by the striker, aliowing the striker to
impact against the primer. The primer ignites the time-delay train
and, after 4 or 5 seconds, this delay train causes the detonator to
explode. This, in turn, causes the explosive filler in the grenade to
detonate, thereby fragmenting the grenade. Fragments may fly over
200 yards.

. Offensive type. The offensive grenade (fig. 11 and C, fig. 44)
is intended to have an antipersonnel effect over a small area. It
contains more explosive than the fragmentation-type grenade, approx-
imately 2 pound of pressed TNT, and, therefore, is more useful as
a demolition agent. No fragmentation effect is obtained.

! \DELAY
FIRST FIRE} JFUSE

COMPOSITIONY
IGNITER

CHEMICAL}
CHARGE}

33. CHEMICAL HBAND GRENADES.

Burning type. The standard container for this type of gre- OFELNSIVE GRENADE. ! i

. . . R MK _3A2 UNFUZED
. (fig. 11 and D, fig. 44) is a cylindrical steel can 2% inches in _ T CHEMICAL GRENADE 03408
ieter and 4% inches high. ‘The fuze for these grenades is similar = P RA 7D 8

1e fuze used in the Mk 2 fragmentation grenade, except that it

Pv-d

Figure 44 — Hand Grenades — Cross Seclion
74 1
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Classes of Ammunition Classes of Ammunition

has an igniter instead of a detonator, and has a short delay time of P

2 seconds. Grenades of this type have waterprool, adhesive-tape e

covered, smoke emission holes in the top, sides, or bottom. These \

grenades are described briefly as follows: i )
(1) CN-DM IRRITANT HAND GRENADLE. ‘The products of com-

bustion of the filler in this grenade have a harassing effect.  lts

principal use is in the control of civil disturbances. The burning time

15 20 to 00 seconds. The filler is a composition of tear gas, vomit .

gas, and smokeless powder.

(2) CN TEAR HAND GRENADE. This grenade is identical with the
CN-DM grenade except that it has a tear gas filler. Principal uses
are in control of civil disturbances, and training in use of the gas
mask.

(3) HC sMOKE GRENADE. This is an Army-Navy standard white
smoke grenade, used for signaling and screening purposes. The con-
tainer is stundard except that there are no emission holes in the side. |
‘The burning time is 2 to 22 minutes.

(4) TH INCENDIARY GRENADE. This is an Army-Navy standerd ¢
munition for setting fire to enemy materiel. The container is stand-
ard except that there sre no emission holes in the side. Clamps of
steel strapping, which fit around the body of the grenade, may be
used to nail the grenade against an object to be burned. The filling
is thermate, which burns at approxunately 4,330° F for 30 to 35
seconds.

(5) COLORED SMOKE GRENADE MI16. 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 MI18. This grenade, available in
red, green, yellow, and violet, is also used for signaling purposes. The
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. The 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. It is the standard metal gre-
nade except that the fuze lever is shortened and the body is covered
with a8 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 212 minutes.

RA PD 89342A

\ DETCNATOR

STARTING CHARGE

SMOKE FILLER

PHOSPHCRUS FILLER

o

11 24"

SPRING
WP SMOKE RIFLE GRENADE, M19
DETONATOR"

COLORED SMOKE RIFL

FIRING PIN"

SAFETY WIRE
Figure 45 — Smoke Rifte Grenades — Cross Section

Bursting type. There is only one standard chemical grenade
s type and it is known as the WP smoke grenade M15. This
de has n drawn-stee! cylindrieal body similar in size to the
ng-type chemical hand grenades, and is filled with white phos-
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hioles in the target. At the same time detonation of the main charge !
causes [ragmentation of the body in a lateral 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 elevation (45°).
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86. CHEMICAL RIFLE GRRENADES.

a. Burning tvpe. These grenades consist of a deep-drawn, thin-
walled stee! body with hemispherical ogive and body union assembly
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 approxi-
mately 10% ounces of HC white smoke or 612 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 rifle grenades commence burning upon
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.

LONG CLAW

ARMING CLIP RETAINER

/ARMINC CLIP
SHORT CLAW

.  Bursting type. This grenade is the counterpart of the WP
smoke hand grenade M15. The WP smoke rifle grenade M19 (A,
fig. 45) has a stabilizer and fin assembly identical to that used in the
antitank grenade M9A1. 1t contains approximately 8.5 ounces of
white phosphorus and is equipped with a burster actuated by a base-
detonating fuze, The spontaneously combustible WP grenade is scat-

1 upon impact.

CRENADE FUZE LEVER

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

PY-a
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cal. .30 rarbine., 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-
aade, cal. 30, M3,

The U. 8. RIFLE, cal. .30, M1903A!l and M1917, may also be
used to project rifle grenades. In such cases, each of the above rifles
tequires a special sight and the M1917 Rifle also requires a special
iauncher, designed to fit this weapon in particular.

The cal. .30 carbine requires a special launcher and the CAR-
TRIDGE, grenade, carbine, cal. .30, M6. No further information is
available at the present time with regard to these accessories for the
firing of rifle grenades from the carbine.

The original 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 auxiliary 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, ILE., 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).

GRENADE, AT, MY9A1. This grenade also has a sheet metai 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). The 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
aof the grenade is 50/50 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 shapéd 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
farra that a roughly cylindrical hole is driven through it. The metal

J plate is raised to an incandescent heat and issues from the

the hole in the armor in the form of a cone-shaped spray whose
| >f opening is approximately 90 degrees. This effect of the
b charge is also known as the “Munroe effect” receiving this

D 254

CARTRIDCE,
AT, GRENADE, M3

GRENADE,AT,MQ. GRENADE, AT, M9AL.
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i 0 0 92

L AUNCHER, GRENADE MI.

RA PD I5'%

Figure 99 — Rifle Grenades and Launcher
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name {rom 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.

T'he 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 on 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 sale 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 stebilizer 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 Aight 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, Peactice, M11 and M11AT1. These grenades are
dummy (inert) grenades, similar in size, shape, and weight to the
GRENADE, rifle, HE, M9, and the GRENADE, AT, MOAI, 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, Rille Grenade, Cal, .30, M3. 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 he used.

LAUNCIIER, Grennde, M1.The launcher, on which the grenade
i1s placed for firing, is an extension to the barrel of the rifife. A ciamp
A with a wing nut is provided for attaching the launcher securely to

5 the muzzle of the rifle. When the launcher is attached, the rifle may

8 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.

Reecoil Pail. A rubber recoil pad is provided for protecting the
rifle stock when the rifle is fired with butt resting against a hard sur-
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CANISTER, Fixed, M1,

. Complete round. The Canister M1, was developed for M1916
J 9-1904 . Gun. Its purpose was to spray personnel with lead ba t close
range,

AMMUNITION INSPECTION GUIDE Cartridde cases and primers. Canister M1 will probably be found

in the field assembled to Mk.IA1 Cartridge Case primed with M23Al
Primer. Some rounds may be found, however, with Mk.1I Cartridge
Cases and Mk. IIA1 Primers (cartridge cases, page 337, and primers,
page 331).

Propelling charge. FNH powder contained loosely in the cartridge
case,

Projectile. The canister is nothing more or less than a can filled
with 38 lead balls. The case is provided with 3 longitudinal slots. A
raised bead around the lower portion of the case stops the projectile
from seating too far into the cartridge case. It should be noted that

the projectile consists entirely of inert materials and does not re-
quire a fuze.

Function. When the gun is fired, the shock of discharge ruptures
the case at the longitudinal slots, freeing the lead balls. The case
bursts within 100 feet of the gun and the balls fan out into a cone«
shaped pattern with a velocity almost equal to the muzzle velocity
of the projectile which is about 1,276 feet per second. The penetration
of wood, earth, or brick by the balls is very slight, The maximum
effective range of canister against personnel is 75 yards.

Identification. The Canister M1 can be identified as a 37-mm
M1916 Gun round by the length of the cartridge case. It may be
distinguished from other rounds by the can-like appearance of the
projectile which is painted black (black painting indicates inert ma-
teriel).

l SHELL, Fixed, H.E., M63.

Complete round. The high-explosive shell for tank and antitank
weapons is used against targets where the explosive feature of the
?hellhwill prove more destructive than armor-piercing shot. The round
is shipped complete with fuze, as are all fixed artillery shell.

.Cartridge c4ses. M16 Cartridge Case is “Standard,” M16B1 is “Sub-
stitute Standard” (see cartridge cases, page 345).

Primer. The M23A2, 20-grain Percussion Primer is “Standard.”
Some rounds may be found primed with M23A1 (primers, page 331).

Propelling charge. Approximately 044 pound of FNH powder
poured loosely into the cartridge case imparts a muzzle velocity of
about 2,650 feet per second to the projectile.

Projectile. The High-explosive Shell MG63 weighs 1.61 pounds
loaded and fuzed, and measures 5.92 inches in length. The nose of
the projectile has a long taper and extends to a rounded point since
a base-detonating fuze is used. The ogive radius is 13 inches, The
bursting charge consists of 0.085 pound of flaked TNT packed so as
to completely surround the booster cavity.

_ Fuze, base-detonating, M58. The internal mechanisms and explo-
sive contents of this fuze are identical te.those of the M38A1 (page
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340) therefore, its operation is the same. The differences in these
fuzes lie in the fuze body. The explosive cavity of the M63 HE.
Shell, in which the M58 is used, is larger in diameter than the explo-
sive cavity of the Mk. II H.E. Shell in which the M38A1Fuze is used.
ALUMINUM Therefore, the body of the M58 is correspondingly greater in diameter
than the body of the M38Al.

Identification. The M63 H.E. Round can be identified by the
length of the cartridge case (8.75 inches) and the extracting flange.
It is painted olive drab with yellow stencilling. Aside from the paint-
ing and marking, it may be distinguished from other tank and antitank
rounds by its long, tapered nose, The AP and target-practice shot have
smaller radii of ogive giving the appearance of a much blunter nose.
If the shot is capped, the shape of the cap is peculiar. If the armor-
piercing round is capped and has a windshield, the windshield may
be distinguished because of the material used and because of the
fact that it is screwed to the cap. The complete round of HE. Shell
M63 is 14.09 inches long, and weighs approximately 3.03 pounds.

SHOT, Fixed, A.P.C., M31 w/TRACER.
Complete round. This round has all of the features of an ideal
/.< armor-piercing shot, and is effective against all types of armor plate.
. The model number marked on the projectile may be either M51,
MS51B1 or M51B2; rounds so marked are identical in functioning, the
\ Bl or B2 designations signifying only that the projectiles are manu-
' facturing alternatives of the M51,
Cartridge cases. The Cartridge Case M16 is “Standard,” M16B1 is
“Substitute Standard” (cartridge cases, page 345). .
Primers. M32A2, 20-grain, Percussion Primer is “Standard.”” Some
rounds may be found primed with the M23A1 (primers, page 331).
Propelling charge. 8.1 ounces of FNH powder contained loosely in
the cartridge case provides the projectile with a muzzle velocity of
2,900 feet per second.
Projectile. The projectile is made up of four parts:
1. The body is made of very hard stee!l and does the actual pene-
trating. It is solid except for a cavity in the base to contain the tracer.
2, The cap is made of soft steel and is sweated on the nose of the
body. Its purpose is to reduce the possibility of ricochet and to serve
> as a cushion or guide for the body when it strikes the armor plate.
o 3. The windshield is a false ogive, made of an aluminum alloy,
SHOT APCMSIL SHOT, APC M59 which is assembled to the cap with threads, and continues the nose of
g the projectile to a point. Its purpose is to streamline the projectile
O RA PD 22971 in flight, thus improving its ballistics.
,!h 136 SHOT. APC, M51 lM.lAZ Guns). and SHOT, APC 4. The tracer is made up of red tracer composition, and igniting
- ' ' ) ) ! . composition, end a celluloid cup which fits over the tracer charge
-y M59 (M3, MJAI,3TB5. and Mé Guns) 149
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and is sealed with adhesive compound. The tracer burns for about
2,000 yards of the flight of the projectile.

The term A.P.C. in the nomenclature of armor-piercing projectiles
stands for armor-piercing, capped. The projectile weighs 1.92 pounds
and is 6.36 inches long with the windshield and 4.63 inches long
without the windshield.

ldentification. The complete round may be identified for the M3
and M3A1 (antitank) and M5 and M6 (tank) Guns by the length
(8.75 inches) and extracting flange of the cartridge case. It can be
istinguished as the A.P.C. M51 Round by the aluminum windshield
or, if the windshield is not assembled, by the threads on the armor-
piercing cap. The complete round is 14.53 inches long and weighs
3.41 pounds. Since the projectile is inert, it is painted black and
stenciled in white.

SHOT, T.P., M51 w/TRACER.

Target practice shot is for use in target practice and general field
practice. The M51, T.P, Shot is listed as standard for issue and
manufacture in SNL R-1. A T.P. Shot M51AL1 is also listed in SNL
R-1 and is standard for issue only. The Al modification does nct have
a windshield.

Cartridge cases. Cartridge Case M16 is “Standard,” MI16B1 is
“Substitute Standard” (cartridge cases, page 345).

Primer. M23A2, 20-grain, Percussion Primer is standard. Some
primers designated M23A1 are on hand {primers, page 331).

Propelling charge. 6.6 ounces of FNH powder are poured loosely
into the cartridge case.

Projectile. The projectile is the same as that for the APC, M51,
Service Round except that the body and cap of the shot are made in
»ne piece of steel that is not heat-treated. The Complete Round
Zhart carries the notation “Approximately 50,000 of unheat-treated
shot in accotdance with Drawing 75-1-73 have been manufactured for
target practice purposes. Future requirements will be met by supply-
ing the standard AP round in accordance with Drawing 75-1-70."
However, SNL R-1, which is of a later date than the Complete Round
Chart, lists T.P. M51A2 (Drawing 75-1-73) as standard for issue
and manufacture. The T.P. M51A2 is similar to the T.P. M51 and
ilso has a windshield.

ldentification. Except for blue painting and white stencil, the T.P.
MS1 Round has the same appearance as the Service Round APC

B

Ol T, Fixed, A.P., M74 w/TRACER.

-h lete round. As indicated by the nomenclature, this round does
puiey » an armor-piercing cap. It was designed because the manu-
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facture requires fewer operations and less material and can be accom-
plished with greater speed. It is effective against homogeneous armor
plate, but is likely to ricochet or be deflected on impact with face-
hardened armor plate.

Cartridge cases. M16 is “Standard,” M16A1 is “Substitute Stand-
ard” (cartridge cases, page 345).

Primer. The M23A2 Primer is “Standard” with this round. Some
rounds may be on hand, primed with M23Al.

Propellant. Approximately 8.1 ounces of FNH powder, poured
loosely into the cartridge case provides the projectile with a muzzle
velocity of 2,600 feet per second.

Projectile. The Shot M74, is in the form of a solid steel slug,
measuring 4.84 inches in length and weighing 1.92 pounds. It haes
a comparatively blunt nose, for the radius of ogive is 2.205 inches.
A cavity is machined into the base for a tracer. This built-in tracer
helps artillery crews to observe the fire of the weapon. The tracer
assembly is the same as that described for the APC M51 Round
(tracer, page 349). This M74 Shot is similar to the AP M80 Shot
used in the 37-mm Antiaircraft Gun M1A2. The complete rounds
differ in respect to cartridge cases and propelling charges.

Identification. The complete round may be identified for the tank
and antitank guns by the length of the cartridge case (8.75 inches)
and the extracting flange. It is distinguished as AP Shot M74 by the
absence of an armor-piercing cap and the stubby appearance of the
nose (ogive radius of 2.205 inches). The projectile is painted black
and stenciled in white. The complete round is 13.01 inches long and
weighs 3.34 pounds.

Blank ammunition. The old type blank ammunition for 37-mm
Guns M3, M3A1, MS, and M6 is of the same type construction as
that described for the M1916 Gun (blank ammunition, page 343).
Of course, a M16 or M16B1 Cartridge Case would be used.

The new type blank round for the tank and antitank guns consists

of an Adapter M2 and a 10-gage blank cartridge. The adapter is made

up of an M16 Cartridge Case adapted for a central tube of a size
to seat the 10-gage cartridge.

CARTRIDGE, Drill, M13. The drill round is made up of inert
used components from service rounds. It is used to train personnel
in the handling of ammunition and in loading and unloading weapons.
It may be identified by a hole drilled through the cartridge case to
show that it contains no propelling charge. If an inert H.E. projectile
is used, it will also have a hole drilled completely through it.

Packing of Ammunition for Guns M3 and M3Al (Antitank)
and M5 and M6 (Tank). Ammunition for these weapons is packed
as follows:

5
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SHELL, Fixed, ILE., M34 w/S.D. TRACER.
—_— ’ Complete round. The burst of the M54 High-explosive Shell is one
) of the best means known by the Army to discourage attack by enemy
aircraft. The combination of a tetryl loaded shell and supersensitive
fuze spells destruction for light material targets such as planes. The
same projectile is used in the M4 (Aircraft) Gun against planes.

Cartridge Cases. The M17 Case is “Standard,” the M17B1 is “Sub-
stitute Standard” (cartridge cases, page 353).

Primer. The M23A2 is “Standard.” Some rounds on hand may be
primed with the M23A1 (primers, page 331).
~ ' Propelling charde. A muzzle velocity of 2,600 feet per second is

‘|- imparted to the projectile by 6 ounces of FNH powder.
7 Projectile. The Projectile M54, as fired, weighs 1.34 pounds and

! is about 5.9 inches long. It is the same projectile as the M54 fired
from the M4 Aircraft Gun. The projectile consists of three compo-
nents: the body with its bursting charge; the Point-detonating Fuze
MS56; and the shell-destroying tracer. -

The body is machined from bar steel and is 4.13 inches long. Only
2.32 inches of the body itself protrudes from the cartridge case. The
base of the projectile is very thick (over 1Y inches) and is tapered
cranae, for streamlining purposes. The cavity for the shell-destroying tracer

is machined into this heavy base. The bursting charge of 0.10 pound
of tetryl is pressed into the body in two increments: a base pellet
{ and a main charge, :
. The sheil-destroying tracer assembly consists of a quantity of
] ) tracer composition, an ignited charge, a celluloid closing cup, a relay

i P Cus,cLQuNG f
'~‘.nv7 . ‘0//5 \
o, igniting charge and a relay pellet. The tracer charge is held in place

/:Lf/ x4 ot ({;{’ / by a celluloid cup sealed with adhesive compound. The celluloid cup
X G T transfers the flame from the propellant to the igniter charge of 20
g grains of igniter composition. The igniter fires the red tracer composi-
oo AN AN tion which weighs 90 grains. When the tracer composition is almost
/“=< / [T CARTRIDGE Cast wi? ’ ,u’/" P completely burned, it initiates the relay igniting charge of 1.68 grains
: L i of black powder contained in a steel housing which screws into the
tracer cavity just below the tetryl base peilet. This relay igniter
carries the flame to the relay pellet of 23 grains of black powder
which covers the entire base of the bursting charge cavity. The relay
pellet is sufficient to eflectivelvy detonate the tetryl base pellet of the
bursting charge, and finally the main bursting charge itself.

The maximum vertical range of the high-explosive shell is 6,200
yards and the maximum horizontal range is 8,875 yards. The tracer
1A PO 22124 compound, however, burns out and ignites the black powder relay
. pellet after approximately 3,500 yards of vertical travel or 4,000

yards of horizontal travel, so the shell is destroyed before it reaches
=~ 138 — SHELL, H.E,, M5;5.4f0r 37-mm Guns M1A2 and M4 its maximum limit. This eliminates the possi};)ility of the shell's
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falling to the ground, detonating, and causing casualties among
friendly troops.

FUZE, point-detonating, M56. Since the High-explosive Round
M54 is required to function on impact with light materials such as
lhose_used in planes, a supersensitive fuze is needed. A supersensitive
fuze is one which will detonate on very slight impact such as with
' double thickness of airplane fabric. The MS56 is both supersensitive
'ln.d sxfperguick because the firing pin is protected only by a very
: minum closing cup and rests, at the time of impact, right
U detonator which initiates an almost uninterrupted train of

\ ng explosives.

'h ody of the fuze is divided into three parts; the body loading

-y r, the head assembly, and cap. The booster of tetryl is
-t 356
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pressed into a cavity in the lower part of the body, and is held in
place by an aluminum closing cup which screws into the base of the
fuze. The body loading assembly also contains an eccentrically
weighted slider. The slider incorporates a charge of tetryl aund is held
in. place, with its charge out of line with the rest of the explosive
train, by a spring backed up by a cup-shaped brass retaining screw
which assembles into the side of the fuze body. The detonator assem-
bly consists of a brass detonator holder, which screws into the body
loading assembly; a detonator of priming mixture, lead azide and
tetry], and a lead charge of tetryl. Semicircular, brass half blocks
held together by a flat steel spring sit ioosely in a cavity in the head
assembly which screws over the detonator holder and into the body
loading assembly. These half blocks have beveled notches which seat
a rim on the firing pin. The firing pin fits into a cap closed with a
very light aluminum cup. The cap containing the firing pin screws
into the head assembly. All of the parts just described except the
slider, the detonator holder, and the half blocks and their spring, are
made of aluminum alloy.

The function of the fuze begins when the projectile has cleared
the muzzle of the weapon and centrifugal force comes into play. The
velocity with which the projectile rotates as it leaves the gun causes
the eccentrically weighted slider to compress its spring and bring
its tetryl charge into line with the explosive train, At the same time,
the half blocks spread outward against their spring and the firing pin
rides up the beveled notches. As the half blocks spread a sufficient
distance apart, the firing pin comes gradually down between them
and rests on the light aluminum closing disc of the detonator. When
the projectile contacts the material of the target, the light aluminum
closing cup in the cap is pushed in, and forces the firing pin into the
priming mixture. The priming mixture initiates the explosive train
of detonator, lead azide and tetryl, lead charge of tetryl, slider charge
of tetryl, tetryl booster, and bursting charge of tetryl. These explo-
sives are arranged in a practically uninterrupted train which gives
the fuze superquick action.

Identification. The complete round of M54, H.E. Shell can be
identified for the Antiaircraft Gun M1A2 by the extracting groove in
the cartridge case. The presence of the M56 Fuze identifies the round
as HLE, M54. The only other 37-mm round for the M1A2 Gun that
has a fuze is the practice round. The fuze for the practice shell is a
dummy made of cast aluminum. The M54 is painted olive drab and
stenciled in yellow. The complete round is 12.81 inches long and
weighs 2.62 pounds.

SHELL, Fixed, Practice, M55A1 w/TRACER.
Complete round. This round was designed to simulate the M54,
H.E. Shell for practice firing. :
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Cartridge cases. M17 is “Standard,” M17B1 is “Substitute Stand-
ard” (cartridge cases, page 353).

Primer, M23A2, 20-grain, Percussion Primer is “Standard” Some
rounds may be found primed with M23A1l Primer (primers, page
331).

Propelling charge. The propelling charge consists of 6 ounces of
FNH powder. '

Projectile. The projectile is of the same length, weight,and contour
as the HE. Shell M54 (page 355). It is made up of three parts.

The body has no filler, but is made to the same size and weight
as the high-explosive M54. A tracer cavity is machined into the base.
Of course, since no filler is used, the tracer does not have shell-
destroying qualities.

The tracer consists of red tracer composition and igniting com-
pound closed into the tracer cavity with a celluloid cup which is
sealed with adhesive compound.

The FUZE, dummy, M50, is entirely inert and is made in one

piece of cast aluminum. It is of the same size, shape, and weight
as the M56 Fuze,

Identification. The complete round can be identified for the M1A2,
37-mm Antiaircraft Gun by its size and the extracting groove in the
cartridge case. Aside from the blue painting and white stenciling on
the projectile, it may be distinguished as the Practice Round M55A1

Ly the Dummy Fuze M50. The complete round measures 12.81 inches
in length and weighs 2.62 pounds.

SIHIOT, Fixed, A.P.C., M59 w/TRACER.

Complete round. This round is “Standard” for use against any type
of armor plate, It is very similar to the SHOT, APC, M51, used in the
37-mm Antitank and Tank Guns M3, M3A1, M5, and M6. The main
differences are in the cartridge cases and in the fact that the M59
Shot does not have a windshield to extend the ogive.

Cartridde cases. M17 is “Standard,” M17B1 is “Substitute Stand-
ard” (cartridge cases, page 353).

Primer. M23A2, 20-grain, Percussion Primer is “Standard.” Some
rounds on hand may incorporate the M23A1 Primer (primers, page
331).

Propelling charge. A propelling charge of 0.31 pounds of FNH
powder gives the projectile a muzzle velocity of 2,050 feet per second.

Projectile. Aside from the following differences, the projectile is
the same as the SHOT, APC, MS51, used in the Tank and Antitank
Guns M3, M3A1, M5, and M6 (page 349).

The chambering of the Antiaircraft Gun M1A2 does not permit the
use of a windshield.
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The M39 Antiaircraft Round contains more tracer composition in

e base (enough to burn 3,500 yards) than does the M51 Antitank
lound.

The MSC Trojectile is a trifle lighter than the M51.
Ildentification. The complete round may be identified for the anti-
weraft group by the size and extracting groove of the cartridge case.
‘he black painting with white stencil and the armor-piercing cap
istinguishes it as SHOT, APC, M59. The complete round is 12,76
iches long and weighs 3.12 pounds.

SHOT, Fixed, A.}*, M74 w/TRACER.

Cumplete round. As indicated by the nomenclature, this round does
.ot include an armor-piercing cap. It was designed as “Substitute
tandard” for SHOT, APC, M59. It does satisfactory work against
omogeneous armor plate, but not against face hardened armor plate,

Cartridge cases. M17 and M17B1 are “Standard” and “Substitute
‘tandard” respectively (cartridge cases, page 353).

Primer. M23A2, 20-grain, Percussion Primer is “Standard.” Some
ounds may still contain M23A1 Primer (primers, page 331).

Propelling charge. 4 ounces of FNH powder impact a muzzle ve-
xcity of 2,050 feet per second to the shot.

Projectile. The projectile is exactly the same as the M74 used for
7-mm Tank and Antitank Guns M5, M6, M3, and M3Al (page
50).

Identification. The extracting groove on the cartridge case, and size
i the round identify it as belonging to 37-mm antiaircraft group.
The black painting with white stencil and the stubby nose (ogive
adius of 2.205 inches) distinguish it as SHOT, AP, M74, The com-
lete round is 13.01 inches long and weighs 3.07 pounds.

Packing of Ammunition for 37-mm Antiaircraft Gun M1AZ2,
7-mm antiaircraft ammunition is packed as follows:

The high-explosive and practice rounds are packed in two ways:

1. 1 round per fiber container, 25 containers (25 rounds) per
‘ooden box.

2. 20 rounds per metal-lined wooden box.

The armor-piercing, and armor-piercing capped rounds are shipped

per fiber container, 25 containers (25 rounds) per wooden box.

AIMUNITION FOR 37-MM AUTOMATIC GUN M4 (AIRCRAFT).
U on, With the rapid advancement of aviation, the develop-
new techniques and purposes for aircraft, and the improve-

| aviation armor, it was {ound necessary to design an aircraft
vith v high-explosive round. The 37-mm Automatic Gun M4
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was the answer to this necessity. It has a standard muzzle velocity
of 2,000 feet per second. The ammunition is f{ed into the gun by
a S-round feeder, by a 15-round articulated-link belt housed in a
magazine, or by a 37-mm Endless Belt M6 containing 30 rounds.
A peculiarity of the weapon is that while it is automatic, the cartridge
cases used with the ammunilion have extracting flanges and no
grooves.

ARTILLERY AMMUNITION

Types of Ammunition. Types of ammunition used in the aircraft
weapon are as follows:

Types Fliler
High-explosive ...... et et heree e e Tetryl
Armor-plerciNg v vt it ii ittt None
) Yo € 1 - P None

Cartridge Cases. The Mk. I11A2 Cartridge Case is “Standard” for
all ammunition used in the Aircraft Gun M4, It is made of cartridge
brass and can be distinguished from all other 37-mm cartridge cases
by its length (5.69 inches). The extracting mechanism of the weapon
requires a cartridge case with a flange.

The Mk. 111A2B1 Cartridge Case is “Substitute Standard.” It differs
from the Mk. I11A2 only in that it is made of steel and has a slightly
thinner head and primer seat.

Primer. The M23A2, 20-grain, Percussion Primer is “Standard”
for ali aircraft rounds. Some rounds may be on hand, primed with the
M23A1 Primer,

I'ropelling Charges. The high-explosive and practice rounds re-

- quire a propellant of 2.5 ounces of FNH powder. The armor-piercing

round requires 2.3 ounces of FNH powder,

SIELL, Fixed, 11.E., M54, w/TRACER, The projectile of this
round is exactly the same as the M54, HE, Shell for the Antiaircraft
Gun M1A2 (page 355). The only differences in the complete rounds
are in the cartridge case and propelling charge, The aircraft shell
may be distinguished as such by its shorter cartridge case (5.69
inches)- with its extracting flange. The complete round is 9.75 inches
long and weighs 1.94 pounds.

SHELL, Fixed, Praclice, MS5A1, w/TRACER. This round is the
same as the M55A] Practice Shell for the Antiaircraft Gun MI1A2
except for differences in the cartridge case and propelling charge
{page 359). The aircraft round may be distinguished by the length
(5.69 inches) and extracting flange of its cartridge case. The com-
plete round is 9.75 inches long and weighs 1.94 pounds.

SHELL, Fixed, Armaor-picreing, M80, w/TRACER. The M80 is
very similar to the M74 Armor-piercing Shot which is fired from the

361




19194 @

AMMUNITION INSPECTION GUIDE

RA PO 22927

g 5
£ gé
¥ .
g \?
b :
: 4 g
g
POINGINA :
S A YA B
K‘K/\/ 8
NS g
N2NS |
PANVAN
SN
S, §
Syl
TSN §
WA LAl §
-

Ww-d

362

Figure 141 — SHOT, AP, M80, for 37-mm Gun M4
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M1A2 antiaircraft gun (page 3G0). The main differences are in the
cartridge case and propelling charge. The two projectiles are of
similar construction, but the M80 is lighter in weight. This is accom-
plished by shortening the projectile, The M80D is 4.23 inches long
and weighs 1.66 pounds, while the M74 is 4.84 inches long and
weighs 1.92 pounds. The nircraft round also has a slightly greater
radius of ogive (2.35 inches as compared to 2.205 inches). The Air-
craft Round M80 may be distinguished as 37-mm ammunition by
its size, and for the aircraft group by the length (5.69 inches) and
flange of its cartridge case. The complete round is 9.34 inches long
and weighs 2.25 pounds. The projectile is painted black with white
stencil.

Packing of Ammunition for the 37-mm Aircraft Gun M4,
This ammunition is packed as follows:

The high-explosive and practice rounds are packed in two ways:

1. 1 round per fiber container, 40 containers (40 rounds) per
wooden box.

2. 20 rounds per metal-lined wooden box.
The armor-piercing shot is packed 1 round per fiber container,
40 containers (40 rounds) per wooden box.

FURTHER REFERENCES: SNL R-1, Parts 1 and 2; SNL R-5,
Parts 1 and 2; Ordnance Drawings; OS 9-20.



ARTRIDGE, ILEST(SD), Mk, 1.

General. This round was designed for use against aircraft but may
ilso be used against other targets of opportunity. The nomenclature
ells much of the story of the projectile since the "HE-T” indicates
qigh-explosive filler with tracer and the “SD” refers to the tracer as
:hell-destroying. The complete round consists of a fuzed projectile
;omplete with filler and tracer, a propelling charge, and a primed
:artridge case.

Cartridge Cases. The M25 Brass Case is “Standard” for rounds
»f American design; the M25A1 Steel Case is “Substitute Standard.”
F'he M22A1 Brass Case is “Standard” with British rounds, the
M22A1B1 Steel Case is “Substitute- Standard.”

Propelling Charge. A muzzle velocity of 2,960 feet per second
s imparted to the projectile by 10.4 ounces of FNH smokeless powder
roured loosely into the cartridge case.

Primer. The M23A2, 20-grain, Percussion Primer is “Standard”
‘or all 40-mm rounds. PRIMER, percussion, No. 12, Mk, II/L/, may
>e found in some old rounds of British design.

Projectile. The Mk, 11 High-explosive Projectile is made up of
1 metal parts assembly, a filler, a shell-destroying tracer, and a point-
letonating fuze. The projectile, loaded and fuzed, is a little over 7
nches long, the length varying slightly for different fuzes.

Metal parts assembly. This assembly consists of the shell body and
he rotating band. The body is completely hollow. The cavity at the
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Figure 143 — Alternate Assemblies of Cartridge, H.E.-T {SD]
40-mm, Mk. 11, T/L/

rear of the body is shaped and threaded to take the Tracer Igniter
No. 12, Mk. I/L/. The nose end of the filler cavity is threaded to take
Point-detonating 'Fuzes No. 251, Mk. 27 or M64Al. A knurled or
ribbed recess 0.642 inch wide is machined into the body 1.745 inches
above the base to receive a copper rotating band. A cannelure is cut
into the shell about 0.5 inch behind the rotating band to receive the
cartridge case crimps. The ogive of the projectile is tapered rather
than curved. The taper is 7 degrees 15 minutes, The base is also
cylindrically tapzared to an angle of 7 degrees 45 minutes.
367



49-1904 .

AMMUNITION INSPECTION GUIDE

Sarh Ol3n

14d
A a'n--i
Fipedd ~ BLACK PORDKA
_:l - Wl Mg
o
(hd
n‘:: "
» s L —TAACCA COMPORTION
740

L4

| e |
r o "
~ soov
e wasegA —{ L
(rar) /"
susiLEany /’:’: L P
L orlod RY L] 7
LRy [
at 4
BOOSTLR "LLC‘;
Oigm (reem /&I/ / LOOIT  PAIMING
&&(X/ oI » ° " ] COMPONTION
)‘,{‘4/
Mgt Disn b N ’r .
frect L FE0ECY
“n POwWDLe ¢ \\ r'/. &
sl e F WA < il = cAP HaLDCR
. » AP Ay 3 x _l{—'H, B
(Q:";;I!Y.IOH é =2 STIRRLE  sonmE
— ANVIL
e N
LEAD JLALING OISR
RA PD 22930

Figure 144 — Tracer and Igniter, Shell No. 12, Mk. 1/L/

Filler. The filler consists of 0.15 pound of TNT and 0.005 pound
black powder in the {orm of a pellet with a hole in the center. The
ler of the American projectile is drilled out at the top to ac-
mmodate the booster of the fuze. This drilling leaves the fuze
oster surrounded by TNT, The British filler is drilled deeper at
> nose to accommodate an auxiliary booster pellet of tetryl. A cavity
also drilled into the TNT at the bottom leaving a surround. A felt
ic fits into the top of this cavity. The black powder pellet is in-
-ted behind this disc and is held in place by the tracer igniter
iembly. :
Tracer assembly. The proper nomenclature for the tracer assembly
“Tracer and Igniter, Shell, No. 12, Mk. I/L/ Internal,” the British
signation. The assembly is contained in a steel shell which threads
‘o the base of the projectile so that only a paper disc separates the
-+ " relay igniter charge of loose black powder from the black
O llet in the bursting charge. This relay igniter is surrounded
i composition which extends rearward to a layer of priming
'h in. Between the priming composition and the cap holder
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which fits inside a stirrup spring is loose black powder. The c'ap
holder assembly includes a cap anvil which fits over a vent leading
to the loose black powder and igniter composition placed between the
anvil and the stirrup spring. The stircup spring rests on the shoulders
ol a cylindrically shaped anvil which is closed at the bottom. A pro-
trusion in the bottomn of the anvil acts much the same as a firing pin.
The tracer and igniter assembly is sealed at the base with a lead
sealing disc.

The function of the tracer and igniter assembly begins when the
projectile starts down the bore of the weapon. Set back action causes
the cap holder to move rearward and straighten out the stirrup spring
which has retained it. The action carries the cap and stirrup spring
onto the firing pin-like projection in the center of the anvil and
crushes the igniting composition against the cap anvil. The flame
from the resulting explosion fires the loose black powder which in
turn ignites the priming composition. The back pressure from this
loose black powder forces the mechanisms behind it out of the
igniter body. The priming composition ignites the tracer composition.
When the tracer composition has butned for approximately 7 seconds,
it ignites the black powder relay igniter which carries the flame to
the black powder pellet in the bursting charge and results in the
destruction of the projectile.

There are three fuzes listed as standard for issue and manufacture
for use with the Mk, 1I Projectile: the British FUZE, percussion,
D.A, No. 251, Mk, 1/L/, the Navy FUZE, P.D.,, Mk. 27, and the Army
FUZE, P.D., MG4ALl.

FUZE, Percussion, D.A., No. 251, Mk. I/L/.

Description. The “D.A." in the nomenclature of this fuze is British
for “direct action” which means about the same as the Army
Ordnance term “superquick.” The body of the fuze is made in three
parts. The lower part is threaded on the outside for screwing into
the nose of the Mk. Il Projectile and is threaded on the inside to
receive a relay assembly containing a charge of 2.3 grains of tetry!
and a booster cup contsining a tetryl pellet weighing 109.69 grains.
A lead washer fits around the bottom of the protrusion on the relay
holder. A thin brass cylinder fits over the upper end of the relay
holder. Four tiny lugs at the top of this cylinder are bent over the
rounded shoulder on the relay holder. Four tiny lugs at the bottom
of the cylinder are bent out and up to retain a heavier brass arming
sleeve. The arming sleeve is of sufficient length to protrude above
the relay holder and retain two centrifugal blocks. These blocks form
a positive separation between the relay charge and the detonating
elements of the fuze making it boresafe. The detonator assembly fts
in through the top of the lower part of the body and rests on the
centrifugal blocks. The detonator charge consists of 093 grain of
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lead azide over 0.15 grain of tetryl. A brass washer in two parts fits
around the detonator holder just above the shoulder. This washer
is backed up by a spring which is compressed and held in place by a
retaining screw, The lower portion of the body is threaded on the
outside at the top so that the second Lody part, the head, may be
screwed over it.

The head is threaded on the inside at the rear to receive the firing
pin sleeve and the primer assembly. The primer holder screws into
the head behind the firing pin sleeve. The primer charge of priming
mixtrre weighs 1.9 grains and should be inserted into the primer
holder so that the colored side is visible. A small hole in the firing
pin holder seats a steel ball which engages the shoulder of the firing
pin and keeps it from contacting the primer during shipment and
handling. A sleeve, flanged at the top, fits around the firing pin holder
{ and keeps the steel ball in place. A compressed spring fits around this
sleeve and is held in place by the flange. A thin brass cylinder similar
to that in the lower portion of the fuze has its upper lugs bent over
the shoulder of the flange on the firing pin holder sleeve and keeps
the spring from forcing it outward. The brass cylinder is in turn held
down by an arming sleeve fitting into the lower lugs which are bent
outward and upward. A small pin fitting into a slot in the arming
sleeve insures proper movement. The arming sleeve cannot move

outward because it engages a shoulder in the third portion of the
body, the cap.

BRASS CYLINDER
RA PD 22931

BRASS LOCKING WASHER
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The cap is threaded on the inside at the bottom and screws over
the head. It retains a nail-shaped, plastic firing pin striker. The lower
end of the striker fits into the firing pin holder just over the firing
pin. The cap is closed at the top with a thin metal disc.

CLOSING DISK

CAP
FLANGED SLEEVE
PIN

STEEL BALL
Figure 145 — FUZE, Percussion, D.A., No. 251, Mk. I/L/
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FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

62. CARTRIDGE, HET (SD, MK, 11T OR MK, 11-MOD. 2), Mk,

I, W/FUZE, P.1D., MK, 27 (NAVY), 40-MM AA. GUNS (fig. 49).
consists of the M25 brass or M25B1 alternative steel Cartridge Case
with the M3BA1 Primer and an FNH powder charge crimped rigidly
to a Mk. 11 High-explosive Shell fitted with the Mk. 27 supersensitive
Fuze. The Mk. 11 Shell consists of three principal parts—a hotlow
steel casing containing a high-explosive bursting charge of pressed
TNT, the point-detonating fuze, and a shell-destroying (SD) tracer.
The nose of the shell is conical, with a 7-degree 45-minute taper, and
is cut and threaded internally to receive the fuze. The base is boat-
tailed (conical) with an B-degree 15-minute taper, and is threaded in-
ternally to accommodate the shell-destroying Tracer Assembly Mk. 11
or Mk. 11-Mod. 2, of Navy arigin, which protrudes beyond the base of
the shell for approximately 0.56 inch. The tracer consists of an ignit-
ing charge, a red tracer comnosition, and a relay igniting charge of
black powder. The red tracer composition burns with a visible trace
for 9 to 12 seconds, equivalent to a range of 4,300 to 5,200 yards. As
the tracer burns out, the relay igniting charge is ignited, detonating
the bursting charge of the shell unless prior detonation has been
caused by functioning of the fuze. The Mk. 11 and Mk. 11-Mod. 2

Tracers are similar to the M3 Tracer except for details of the relay
igniting assembly.

DATA
Weight of complete round....... 4.70 1L Type of base .. Boat-tailed
Length of complete round ... 17.60 in, Degree of taper............... #deg 15 min
Length of fuzed projectile . .. 7.64 in. Murzle velocity | 2,870 {1 per sec

Length of cartridge case.... 12,04 in.

Maximuim range, henizontal 5,200 yd*
Width of cotating band

............ 0.64 . Maximum range, vertical . 5,100 yd*

* —Limited by shell-destroying tracer. Theoretical maxunuin:

10.850 yards, horizontal, snd
7.625 yards, vertical,
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59. CARTRIDGE, AP-T, MOLAL, LO-NMDM AA. GUNS (fig. 48), is
provided for the 40-mm guns for firing against armored targets. The
projectile is a moncbloc type, of solid steel. A tracer cavity in the

. base holds a red tracer composition. The nose of the body proper is
| y prop
{ 1\ - shaped to a relatively blunt ogive. However, a long false ogive is pro-
4 il l. ‘/ ! P
!»;': ‘,’;_: : vided, for better ballistics, by securing a light-weight windshield or
- ,:.: " false ogive to the shot body by a 360-degree crimp just forward of the
.
!'.‘ - \.‘_ bourrelet. The MB1A1 Shot has no armor-piercing cap. The length
- 1 .
‘ ’ ,l : of trace is 12 seconds.
P ATA
 ER D
J .
7 A Weight of complete round........ 4.571b Muzzle velocity ... 2,870 ft per see
’I Length of complete round ... 17.62 in. Mﬂximllrp TANRE o 9475 yd
- Length of projectile............... 6.19 in. Penetration (in. at 0-deg
. Length of cartridge casc........ 12.24in, o:)hqmly of facc(—ihardcncd ’
‘l Width of rotating band........... 0.64 in, plate at 1,000 yd......oone L

Penctration (in. at 0-deg
obliquity of homogeneous
plate at 1,600 yd.........cooiien 1.8

Type of base......oovieivennnne Square
Radius of ogive.........c.ccceeenis 5.78 cal.



CARTRIDGE, AP-T, M70.

Cartridge cases. The M23A2 Brass Case is “Standard”; M23A2B.
Steel Case is “Substitute Standard.” -

Primer. The M1B1A2, 100-grain percussion primer is standard for
use in 57-mm ammunition (see Primer M1, and diagram in a later
section).

Propelling charge. 2.25 pounds of FNH powder poured loosely into
the cartridge case propels the projectile from the gun at a muzzle
velocity of 2,800 feet per second.

Projectile. The M70 AP Projectile is a solid shot of hardened steel
with a cavity machined into the base to receive a tracer. The ogive
is continued to a point, and has a radius of 3.14 inches. A waved or
knurled recess 0.79 inch wide is machined into the shot 1.01 inches
above the base to receive a copper rotating band. A cannelure for
receiving the crimps from the cartridge case is located 0.51 inch be-
hind the rotating band.

The tracer charge consists of approximately 73 grains of red tracer
composition in the form of 3 solid peltets and 20 grains of igniter
charge in one pellet. The tracer charge is sealed into the tracer cavity
with a clear celluloid cup cemented into place. The tracer burns for
about 3 seconds. The projectile with tracer assembled weighs 6.37
pounds and is 6.81 inches long.

Identification. The complete round is 23.20 inches long and weighs
about 12.64 pounds with the brass cartridge case. The size, length
of cartridge case, stubby projectile, and black painting with white
stencil identify the round as CARTRIDGE, AP-T, M70. On visual
inspection the only difference between this round and the target prac-
tice round is the blue painting and white stenciling of the practice
projectile, however, by examining the manufacturer’s information just
above the rotating band, it may be possible to distinguish between
the two if the painting and stenciling is obliterated.

Cartridge, TP-T, M76. This round is used for practice firing. The
only difference between it and the AP, M70 is that the projectile
381
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Figure 56 — CARTRIDGE, AP-T, M70, 57-mm Guns, M1
and 6 Pr. 7 Cwt. (British)

75. CARTRIDGE, AP-T, M70, 57.MM GUNS, M1 AND 6 PR,
7 CWT. (BRITISH) (fig. 56), like the armor-piercing-capped round,
is intended for firing against armor-protected targets. Components
assembled in the round are the same as for the M86, except for the
projectile. The M70 Shot is a solid slug of hardened steel with a
square base and a short ogival nose, and is inert except for a tracer
held in a small cavity in the base. The tracer consists of three pellets
of red tracer composition (73 grains) and one pellet of igniter charge,
pressed into the cavity and sealed against moisture by a metal disk.
Upon being ignited by the propelling charge, when the round is fired
the composition burns for about 4.5 seconds, giving a visible trace for
observation purposes over a range of about 2,600 yards. Since there
is no armor-piercing cap, the projectile is not as well adapted for de-
feating face-hardened plate as the M86. However, it is at least
equally as effective against homogeneous plate.

DATA

Weight of complete round...... 12.921b Muzzle velocity ... 2,950 ft per sect
Length of complete round .... 23.22 in. Maximum range ... 9,275 yd*
Length of projectile............... 6.81 in. p"""ﬁ’“‘_i‘m (in. at 0-deg
Length of cartridge case....... 17.40 in, obliquity of face-hardened
Width of rotating band........... 0.79 in. plinte at 1.000 yd)......ome 2

enetration (in. at 0.-deg
Type of base........cccovininnn. Square obliquity of homogencous

Radius of ogive......., ... 1.40 cal. plate at 1,000 yd)................... 3.4*

*—_Data for projectile with muzzle velocity of 2,950 feet per second. Rounds of older
manufscture had 8 muzzle velocity of 2,800 feet per 1econd.

t-——Muzzle velacity in the British 6 Pr. Mk. 1II Gun is 2,830 feet per second: muzile
velocity ol older rounds, having 2,800 feet per second velocity in U. S, guns, iz 2,700 fest
per second in the British 6 Pr. Mk, IIl Gun.

86



T™M 9-1901
72

ARTILLERY AMMUNITION

BLACK, MARKING
IN AWHITE  INDICATES
LPAPTY SHELL

/ OLIVE DRAL. MARKING S8
1N YIELOW IMDICATES S

EXPLOSIVE FELLLR

)

by

- 5 -
. Lo o .
i s ok R

(TP ], 1
N p b ey T T -
. v ~ M >

Pt e e ety mpeede il

B ATVITR RO 2 Ty

ey

ure 55 — Complete Rounds of 57-mm Armor-piercing-capped
’ Ammunition

84

uv-a

) RA PD 80724

™ 9-1
73-7

FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

73. CARTRIDGE, APC.T, M86, W/FUZE, B.D., M72, 57-MM
GUNS, M1 AND 6 PIL. 7 CWT. (BRITISII) (fig. 55), is provided for
use against armor-protected targets. The complete round consists of
the standard (or alternative steel) cartridge case, primer and pro-
pelling charge, assembled to a loaded armor-piercing-capped projectile.
Construction of the projectile is similar Lo that of corresponding
Armor-piercing-capped projectiles in other calibers. ‘The body is of
hardened steel, and has a square base and an ogival nose. A face-
hardened softer steel cap is sweated to the nose to increase the effec-
tiveness against face-hardened plate. For better ballistics, a light-

. weight ogival ballistic cap or windshield is secured to the cap by

cri