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This report is a compilation of brief reviews pre­

pared by Research Section staff members covering their activ­

ity on research projects and assistance to plants during the 

Fourth Quarter of 1943· 
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PRIMER GROUP - BRIDGEPORT -

PHILIP H. BURDETT. 

NON-MERCURIC; NoN.:coRROSIVE 
CENTER FIRE PRIMING MIXTURES: E. H. Johnson, E. J. Lemanski 

i mixture has been developed which appears·to give 

satisi'aotory performance in caliber .JO Ml carbine cartridges 

and which has· a gr,eatly reduced· tendency to mass detonate. It 

is a modification or one of the mixtures developed preViously 

and contains PE.'l'N as a breeoh flash and mass detonation inhibi­

tor. T~sts in laboratory batQhes and on two plant batches have 

shown that it givessatis:factocy oold barrei times, pressure, . 
I . . 

velocity, :mu-zzle flash and breech flash when it. is used in 

caliber .30 Ml carbine cartridges. It is a little more sensi­

tive and a little more stable to humidified storage than l.348 • 
. . 

The use of ·pretreated calcium silicide and of'-TNR in the· mixt?ure 

has solved the· problem. of the stability ot the mixture on wet . . 
storage. · It has been ~oded J •232. ·· · 

A request has been made to Ordnance-tor permfseion to 

oharge- 1-2)2 into caliber .30 Ml carbine primers· dn a limited 
' ' • I • 

scale in theBridseport pl.ant for.:f'Urther evaluation. 

The ini:Dure is at present being $valliated. for use in 

, JS· S & 1f special. cartridges~ If' it proves. sat is.factory it. will 

be tested in these cartridges on a plant·saal.e. . . . 

A rew ·of the· disc type anvils sim!iar to those used by 
I . 

c.r~L~· liave·;'1eeb: made~: Afier'.-thia prel.fmlnaif·trial: tlie' tools 
. . ·. '· . 

. •. . - . . . ... . .. ,· .· .·.. . . . ..- . . . . . . . . ""'-:. . .• ... ". :. . ' .. ;. . . . . 
wer$ t;haxiged. s:tightly·.' ·They are·· novr re11ey-· ::ec:;r: a 'larger·· run as 

: . . . ~ . . ,• :.:· . - . ,: .. ·. -...... _. . ~·(::· .: . ... ·. · .. :: : . . . . . 
. . --~. . . . ·'! .• 
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soon as an anvil forming press oan be obtained • 

CJ.S.R.D •. Contract: T. B. Johilson 

A:rter a considerable period or inactivity we have 

been requested to resume work on this projeot. Interest at 

the moment centers on development of a priming mixture .to give 

a longer flame. than that obtained with TI .. 15. For the intended 

use it is important that the violence.be as.low as 'possible. 

A mixture has been developed which appears to give a significant 

improvement over TI-15 and sa:mple primers have been submitted 

to General Eleotrio Company. 

. . . . 

.22 CALIBER FLAME THROWER CARTRIDGE: T. B. Johnson 

· ... 

Sample 2 o:t the .22 caliber:flame thrower cartridge 

submitted to the Stand.ard OU. Development C~mpany in July ~a now. · 

reported to be completel.y suc~essfuL .An additional l,0.00 ·car­

t~idges of this typ.e have therefore been su1Jm.i:. tted •. 

COMMERCIAL CENTER FIRE CARTRIDGES: f. B. Johri.son, E. · H. · ifolinson, 
· E. J. Lemanski · 

It.is felt.that Remington Wili of' necessity furnish 

center fire cartridges. oontaining non-merou:ric, non-corrosive 

priming mixtures af'ter _tl:l;e. war~. 4. project· has .. tl;l.eref'o:re betm .· 

taken out to accomplish prelilllina17 'f!O~k on ~l!-e adaptation . of . 

existing prim~ng· l14xtures t~ ;t!ie v.~:rious ·:primers. us~d. ~ th.e com.­

mercial center fire ~ine:·· .'.:'!h:e, c~tri.dges to .~e investigated 

were chosen in consideration. of:·the problems invoived and .or· . · 

.their availability •.. miose: cho~e~·,.·fo~: ~~di~~e ·att~ti~n··~~.'. ·, : .. .-. 
. . . . . . . . . . . . . . . .· ,. . . . . . ·~·. . ' . : - . . . . . . . . ·' ·. . .. 
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FUSE. LIGHTER PRIMERS: T. B. J" ohnson 

At the req~est or the Engineer Board various primers 

were· submitted ·:ror use· in a. device to light bl.asting fuses in 
' 

the fiel.d. It was found that #57 primers charged w;i.th TI-15 

priming mixture were satisfactory 1'01 .. this job.·. Tentative . 

specifications were therefore prepared and suimdtted to the 

Engineer Board along with a quotation on the larger number of 

primers. Thi~·aevelopment is now considered comp1e-te and any 

further work will be ca.rried on by the plant • 

. EASTMAN PROPELLANT UNITS: 'i' • B. Johnson 

Additional. units have. been charged but no expe'rimental. 

work has been involved. 

CALORIMETER TF.STS: T. B. J"ohnaon, E. H. ·J.ohnson 

Rather extensive tests have been made to determine 

whether the avail.able heat energy of' various :priming· mixtures 

was a1'i'eoted by the :firing pin blow. Results to date indicate 

that ii' there is.a dependence, the erreo~ ot variations in firing 

pin blow ·is very slight. . . 

NEW. PRMNG !1f'LOSIVES: L. Summers 
; . . . 

An' investigation of various salts· o:r methazonic acid 

has continµed. The l.ead salt continues to· appear interesting 

but it has t~ue rar not been possible to prepare successive 
' . 

batches ot satisfactory material. Work· on.~his projeot. has. been 

curtail.ed .br the pres~ure of. more·u:i;ge~t ·work.· · : · :. :: ·.;..·:. ·: 

ELEdTRICAL IGNITION; t. · ~ers; P: :a •. BUrd~tt . ··.· ., ., ·c: ·. · , ·· 
. .. . . '.'.·: .· .: ... · .· i.: .· .. 

At the req~~st of the Arti1le~'.Iiitt~io)l/~t{tJ1e,.Offl~~. ·. 
. . ~ .... ·'-. ,. ' .... • ~· . . ·~ .. " . ~ : .. ·: . :. . . . .. : .. 

. •· ... _ ... 
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of the Chief of Ordnance we have attempted.to develop a satis­

factory electric primer for use in the 20 MM c~rtridge. The 

first contract required· the preparation ot 2,000 primers and 

following a certain amount of experimental work samples of 

three types of primers were.submitted to·the Ordnance Depart-· 

.ment. · Type F represented an essential duplication of a primer 

produced during the last .war. Types E and G represented simpli­

fication of-this design ·chiefly by the abandoning of a black 

powder booster. The resu.1ting primers were o:f' substantially- the 

same size as the per-0ussion primer now being used. 

Following sucoess:rui firing of the samples submitted 

to Ordnance of the E, F, and G types, completion or the order 

was undertaken using the G-2 type primer. Simultaneously nego­

tiations were undertaken. for the redesign ot the primer to al- . 

101'.ma;!S production &nd·for the submission 0f fifty or one 

hundred thousand additional primers. Al though negotiations on 

the suppl.emeilt have not been completed, work has continued with 

the Ohemloal. and Metallurgical Group redesigning the ·primer and 

the Meohanica1 Experimeatal ~action develo~ing an assembly ma­

chine and an electric inspeotion machine. 

It·has been found that the required vol.ume-.of' primer 

mixture oan be attained wi thitt smaller outside dimensions than· 

those used on the G-2 type ~d ·attempts· are therefore ·bei~g · 

made -to. reduce the· diameter ,.;c the :pr~er .to the place where it.' -

canbe used in the pocket of the present·case.designed.tor·per-

oussion:primers. 

".'" 4 -
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PLANT _ASSIST.ANOE ON EXPLOSIVES (BRIDGEPORT):· M. W. Maughan 

Priming Mi'xtures. Qon.~ining Wetting· Agents: A. E. Watkins, 
G. J. Behling 

The addition of' ·Triton ·NE to #125 mixture .tor 20 ·.MM 

and l.341-F for· rim fire.priming has been reoommended. It has 

been :round that :the addition ot Triton NE does not alter the dry­

ing rate or moisture reg"ain o"i: prWng mixtures. 

Caliber .50 Primer Sensitivity: P.~ D. lost 

A stuQ.y of the effect ot conditioning and,hwnidifica­

tion shows that primers decreased in sensitivity during 48 hours 

at 92% R.H., but more than 4g hours at 64% R.H. was required 

before the sensitivity was reduced. 

#57 Shot Shell Primers: P. D. Jost, A. E. Watkins 

Sensitivity ot these primers as measured by drop test 
. . 

was found to be greatly reduced by off-center firing pin blows 

with both two and rour ounoe weights. This study wil.l. "be con­

tinued with larger weights. 
. . 

i57-R Priming Mixture for Rim Fire Shells: P. H. Burdett, G. ~. 
Behling, A. E. ·watkins. 

This. mixture has been found to be su:perior to 1341-F 

from s~sitiVity, steei oorrosio:i:l, stabil.iti and s~fety stand­

poi_nts~ .Authorization·llas been requested :rrom the E:x:p+osivea Com­

niittee for limited production •. 
. . 

Sensi"tivity of .2i Calibe;r Steel Cases; G. ·J. Behling, A. E. Watkins 

The sens~t1v1ty or ·a.teel shells -of the "dog e~red" type 

P.repai..-ed by. th.e Chemi,.ca1 and Met.al.iurg1cal Group h.aa proved to be 

eJi;ceJ4.ent~ particularly when primed with 157-R • 

.. 5 -· 
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Ground Antimony Sulfide: A~ E. Watkins, N. T. Hildreth 

Results of sensitivity and ignition tests indicate 

~hat Class A antimony sulfide is as satisfactory as the more 

expensive Class O granulation tor caliber .50 primers. 

Caliber .30 Ml Carbine Tracer: P. D. Deans, G. ~· Behling 

A satistaotory igniter mixture I-7 was developed for 

this cartridge, recommended fQr use by the plant and has been 

generally successful. on a production basis. An add~tional ig­

niter mixture has been developed-in order to dim the igniter 

fl.ash near the muzzle of the rit'l.e·. Indications have been ob­

tained that the increase in ballistic pressure observed on car­

tridges after high temperature, high humidity storage is re­

lated to excessive bul.l~t pull. 

08.liber .)S Tracer: P• D. Deans, G. J. Behling 

The·pertormanoe ot Bullseye powder with I-J igniter 

mixture has been investigated and approved tor plant use. The 

use· or I-7 igniter mixture with Bul.lseye powder has also been 

found to be satisfactory for this cartridge. 

Shot She11 Tracer: P. D. Deans, G. J. Behling 

No correlation was found between traoe perf'o:rmanoe and 

either ballistic pressure or primer bridge thickness. The trace 

pertormanoe with I-7 mixture was found to be inferior to that 

obtained with the #92 mixture currently used for shot shell tracer •. 

Process Records: G. J. Behling, A. E. Watkins, P. ·o-. Deans 

·Infomation tor the formulation 01' stan.dard procedures 

and process records has been compiled for 1341-F, 1316, 5054, 5021 
priming mixtures and I-7 tracer .mixture. 

:1 - 6 -
•'. ':. ·. .··,'.: 
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Evruis.Po~a~sium.Chl.orate in TX-2 and.#125 
Pr~ng_Mixt~re: A. E. Watkins 

·The Evans material has been used satisfactorily by 
' 

·decreasing the amount of water in the gum solution. 

Caliber .50 Incendiazy: R. A. Sahlin,, H. H. Peterso~ 

Experimental results of iaboratory teats and samples 

prepared on pl.ant equipment indicate that the compression can be 

greatly reduced or entirely eliminated on the first charging 

station wit~out. adversely af':f'eQting sensitivity. 

Safety: M. · W. Maughan 

It has been recommended that: 

l; The necessary electrical controls be provided to pre­
vent the temperature of' the wiping pad on the .22 cali­
ber bul1et·lubrieating equipment from exceeding that 
ot the final dip tank. 

2 •. Humidif'ication be provided f'or p·rimed .22 caliber. 
cases to prevent .excessive -drying prior to loading • 

). A means of' humidifying Building SOS be provided which 
will.not cause drafts on personne1.working in the 
primer inspection booths. 

4. Equipment be provided to transport :priming mixture 
scrap :from dry charging booths to the sink in Build­
ing 725. 

PLANT ASS~ST.ANCE (MILITARY) : 

Umili: F •. B. Clay, L. R. Feinauer 

Caliber .50 Priming ~xture: It was found that.the sensi­

tivity or FA90A priming mixture could be increased by reducing 

the percentage of potassium chlorate and increasing the percentage 

ot all other ingredients proportionately. It was felt th11t a 
I 

wo1'thwh1le improvement in sensitiVity could be accoJllPlished by' 

.. r.educing. the. chlorate content_ from 53% to 43%. The ~ests did no"t, 

- 7.-
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indicate that there was any ditt'iculty in :parder ignition • 

Tracer Bullet Accuracy: Following suggestions made 

· by the Chemical. and Metall.urgical. G:roup (Bi•idgeport) al.terations · 

were made in the method 6f draWing caliber .30 steel. tracer bul­

let jackets. Si.tt'fioient reduc'tion in mean radius was attained 

to allow the meeting ot the specification. 

Manufacture of Incendiary- Mixture: A device tor manu­

facture of incendiary mixture- directly on· the charging machine 

was completed and given a trial run. Results were satisf'actorJ 

but meolianicaJ. cons~ruction of the equipment was not satisfac­

tory- for_produotion use. Operations were discontinued before 

another unit .'could be developed. 

Caliber .30 Primer Inversion: At the time of closing 

of the plant the conversion to hand operation was partially com­
"pleted. 

Smokeless Powder Handling: A special truck tor handling 

cases of caliber .50 powder in the loading mezzanines was de­

veloped end placed in operation. Although minor ohaiiges were 

necessary, the operation was essentially successful. 

Priming ~xtu.re Scrap Reduction: A curved back boa.rd 

tor the charging· table reduced the amount of mixture which was 

;scr~pped by dropping into the moat. 

Magnesium. Screening: A simplified screening device 

has been·deve1oped which· consists essentially or an adapter for 

: .. f!astening two magnesium drU:ms together end to end with a screen 

_:,;'~·etw~~il ~ioh ·1a f'ree to be vibrated. 
~· ~· ·'" 

- 8 -

.. .· •. , 
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>enver: D. w. Gay 

Primer Anvil· Dimensions: It. was found that .a shorter 

mvil tended to give higher standard deviations.in the drop 

;est. However, hyper. sensit~vity required a reduotipn in anvil 

leigbt from the range .082 - .0855 to the range .oso - .083. 

Potassium Chlorate-: Satisfactory procedures for the 

~se of Evans potassium. chlorate have been deve1oped. A blend of 

2/3 Evaiis and 1/3-~rojan was used for some time but more recently 

it has been found that the use of' 1/2 Evans and 1/2 Trojan with 

the normal. gum content gives satisfactory mixture. 

Relative Humidity vs. Primer Sensitivity: Records of 

hwnidity and primer sensitivity for a considerable period of ~ime 

show no correlation. ~is might be expected at Denver since the 

re1at1 ve hum.idi ty is usually low • 

Primer Dry~g: The p~ooedure for determining the number 

ot primers passing through the dry houses has been changed re­

cently and eve1"1· ten1ih tray is now weighed. The new procedure 

is apparentl.y adequate .and is safer and quicker. 

E!'iect-ot-Pell.et Weight on Sensit1~ty: An extensive 

·experiment; has been .conducted.'Whioh confirms previous findings 

that sensitivity decreases a~ pe.l1et weight increases. Although. 

the regression line has.not been titted there is 8D indication 

of an effect prev1ous1y noted by Dr. Churchman of Frankford Arsen­

. ·u 1 · namely, that the rel.ation between average height of tire and 

. p~ll.'et, weight is represent;ed by a straight line. in the l.ower ranges 

ot-··.·p~l.-let weight and by another straight line having a higher 
._:~tai;l_dard- ·-a:eviati~on in the higll pellet weight ranges • 

.- 9 .. 
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The limit below "Which the tendenay toward hang:fire 

is marked was :found to be .30 grains. 

For all practical purposes velocity seemed to be 

independent o:f' pel1et wei.ghts. 

Lowell: M. J. Rasmussen 

Potassium Chlorate: A method was developed for the 

use of Evans potassium. chlorate and all operations were on the 

basis of this material for approximately two months. 

Primer Dro~ Testing: A standard lot of primers 

was teated each day for a three week period along with daily con-
' 

trol samples. Analysis of the results shows that the testing 

procedure was reproducib1e and furthermore that the daily average 
I . 

did not· ·show a variation greater than the· variation in the testing 

technique. 

Lake City: F. C. Johnson, F. B. ciay,·C. T. Williams, T. W. Mullen, 
E. F. Nauman 

Dini Igniter for Oaliber .50 Tracer: Considerable 

·work was done to adapt the I-i94 dim igniter to plant operation. 

A slight retormulation has been made and the use of a sub-igniter · 

has been introduced. 

Tracer Mixture~ In line with resul.ts obtained pre­

viously at other_ plants, it has been found that fine calcium. 

· resinate is desirable for satisf'aotory- functioning or tracer mix­

ture. 
. . .-.. · ... 

Muzzle Bursts in Incendiary: An epidemic of' muzzle 

:')>µ~s~:~, We;s:obtained. with a fast burning smokeless powder. The 
.... ~~~~f7i~~~~~(.~.~~ ~l .. '{ ~~:~.: •• :::.·. • • • • • • • • • • 

:·t#.o,ii~l-e:··d1$appeared when a return· was made to a slower powder. 
')-_ ... ~.~·i;'r~\~·_.:1·.:~ ·-.:~ :: . . ··. 

- 10 -
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Caliber .50 Hangfires: A number of hali.gi'ires have 

been: obtained by Ordnance. A study has been made to determine 

·possible sources of contamination by oil. 

A.P.~Ipcendiary: Improved incendiary f'unotioning 

has been obtained with a mixture. containing an increased per­

centage of oxidizing agent. This has not been used ~n production· 

since it has not been approved by the Ordnance Department. 

Primer .Drop Testing: Control lots of primers are now 

used in setting .up the drop test ma9hines and this has resulted· 

in a considerable decrease in the number of retests necessary. 

Kings Mills: c • .r. W. Wiegand 

· Carbine Primers: Considerabie use has been made crf 

. . . 
statistioaJ. methods.for determining the eftect ot different manu-. 

facturing variables on primer sensitivity. It has·been fowid, 

for example, that the skewness factor on primers ~rom one shift 

·1s generally greater than that from other shit'ts. An improv~ent 

has since been made on the shift which was produaing P.rimers of 

questionable quaU. ty •. 

. Etfec't of Pell.et Weight on Sensitivity: It was found 

that sensitivity decreased as pellet weight (bridge thickness) 

increased.. However,. _contrary to expectations no criticai point 

was found above 'Whi.ch the sensitivitY decreased more rapidly 

wi:th increases in pellet weight. (See report from Denver) 

Prim.er Anvils: . A primer anvil has been devel.oped 

.having·avery point~d pro.l'j,le anc1 this apparentiy is not as senai-. . i .. . . . 

·. ~1\re;:to·: changes in bridge th1.ckneas aa the conventional anvil. 

Shot · She1l Primers: DUe to the fact that shot shells 

:·'I 

t;~~~i'.~~;;,:'._<. ·:, ·, :_ . 
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are conditioned after heading, experiments have been conducted 

on the possibility of wet anvilling and inserting .at the head­

ing operation. This wou1d allow the primers and shells to aon­

dition at the same time. This would not orily reduoe.overall 

manufacturing time but would improve sa:fety. Results up to the 

present time are quite satisfactory. 

CHEMICAL AND MEr.ALLURGICAL GROUP _: BRIDGEPORT 

W. L. FINLAY 

STEEL .AMMONJ:TION: 

Corrosion Resiatance-Cal.iber • 50 Steel Case: D. R •. Adessa, G. E. 
Hutchinson, A. A. Schilling, J. H. Zimmerm:an 

Additional. rir1ng tests or oiled rinishes_were made. 

Th~s~ incl.uded both dust tests and shooting in a.heavy barre.J. 
0 c . 

at -70 F with mrn1Jll\llll heall space. The results 1n_dio13.ted that: 

l • .An oi1ed finish w111 reduoe the number o:f stretches 
to about 1/10, and partial. and oo:uiplete ruptures to 
about 1/20. the usual occurrence. · 

2 • .An excess of oil tends to c_ause gun stoppages and 
rim shears 1n the dul31i teat. -

. •. . ·. 

3. A peculiar casualty, -that of' a rim shear on extrac­
tion of the case from the l:ink, occurs only with 
oiled oases and may possibly be assoaiated With the 
oiled aur~ace_beooming gummy at -70"F. 

These results suggested that· perhaps a gr~phited surtaoe would 

-have the low friction aoe:ftiolent advantage or oil without its 

tacky disadv~tage. Tb.is proved to be the case ~t :f'ai1ure to 
. . ·'"... . . . . ' ·. . 

·... , .. · .' 
elWD:at~ ruptures. oOuipletely caused tb1s possibility to be 

: . ···'• -, .... _ .. 
: ::tabled • 
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Interesting results have been obtained on duplex 

oopper-lead electroplates. The following tabulation gives the 
. 

under plate first and the top plate_ second: 

.0001° Copper; .000.3" Lead~Good corrosion resistance •. 
A number of cas~s so plated.were subjected to regular 
Lowell handling and were then salt sprayed for 96 hours. 
The em.aunt of corrosion was quite low and this i'inish 
therefore appears quite promising • 

• 0001" Copper; .000311 Lead; .0001 11 Copper- This gave 
very poor corrosion resistance even without Lowell 
handling • 

• 000.3" Lead; .0001" Copper-This gave.poor corrosion 
resistance even without Lowell handling. · 

A further evaluation of copper-lead duplex plate is planned on 
the basis o_f the foregoing. Facilities f'or l.ead plating on a 

larger than glassware scale are being obtained • 

• 22 Caliber Government Steel Case Process:. R. T. Catl.in 1 R .. c. Moss 

Satisfactory resul.ts were obtained on a repeat:test 

ot the modifi~~ present proc~ss. The modifioation consists of 

the elimination of the first draw. anneal and quench cooliog trom 

the oup anneal.-
-

Cups conoentric within .0005" were secured from the 

b1enk1ns and oupping die set. Approximate.l.y 3/4 mi111on cups have 
.. ·, . 

been made and it ap~ears that the die set is entire1y satisfactory. 

·Caliber .;o Steel Case PrC>_cess: J'. P. Cat1in 1 R. T. Catlin, G. R. 
Eckstein, c. w. Greenhalgh, J •. H. 
Zimmerman 

Ble.nk-Cup-and-DrawProoeas-: "Better than brass" ia 

the comment which has . been made . regarding the ·December production 

o'J: ;the L~~l.l_-Ordnance Plant •. Th~s Pl'O~UC~ion consisted of ~hiok, 

'1nifoi:m ~all oases, quenoh-h~r~ened :be1'ore· tap·er1ng •. Justitioation 
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for this comment is given by the Ordnance Department Grade A 

aeceptanoe tests at Lowell in which, out of 15,000 rounds 

fired, tota1 casualties consisted of three neck splits and one 

leaky" primer. Even better than this performance were the re­

sults or the severe testing of 10,000 rounds at Frankford Ar­

senal in Which no casual.ties of any sort were suffered. Re-

1nspect1on or the tired cases at Frankford with the aid of a 

magnifying glass uncovered evidence of eight leaky primers. 
I 

Hot-ErtI."Uded Draw Piece:· Work on the dial. :f'eed 

for the draw press is comp1ete. 

Two draw pieces designated as H:E-10 and HE-11 

have been designed and requested from Chevrolet. The object ·Of 

the new designs is to secure enough meta1 in the wall so as to 

employ the thick, · unit'o:rm wall feature found desirable on blank­

oup-and-draw cases. 

Supplement 5 to the caliber .50 steel. case develop­

ment contract was approved.* The sup:pJ.ement c~J.J.s for the de­

velopment of a hot-extruded draw piece and process, and the , 
manut'acture by that process ot 500,000 oases me.de up into loaded 

rounds. 

The ~irst rormal. monthJ.y·report (the October repo~t) 

to Fi0anki"ord Arsenal on the hot extrusion deve1opment was sub-. 

mitted.· 

SHOT: SHELLS: 

Piston.Pius Wadding:· '. G. Ch- Garrison; ~ ... E •. Hutchinson 
. . . .. ~. . 'l . . • . . . . . . . . . . 

Part II : or the. proj eot · •s ap:p:ro:ved:~. Work is. exp~oted 
to resume short1y .,. . · · .. · . · .. .. · : .. ·. - .. - · 
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Molded Wads: G. G. Garrison, G. E. Hutchinson 

ijic· (Asplund-Kraft): Because of the avai.lability 

ot starch and the press of production, drainage water trials 

were again postponed. A project wi11 be submi·tted to evaluate 
. . 

two possibilities which would eliminate the need for recircula­

tion by repiacing the starch with a binder whiohwould not be 

lost as is starch in the drainage water. These two possibilities 

are: 

l. A special urea-rormaldehyde resin designed for 
dispersion in the beater. 

2. The use of lignill present in the Asplund !iber­
f'or binding. 

A second check of 16 gauge l3K wads was made• Manu­

facture ot the wads was quite successful and ballistic evalua-

. ti6n is now Under way • 

In an effort to increase the capacity ot existing 

·Mo1ded Wad equipment, the RPM of one unit has been increased 

from 6,o to 6~5·. After two weeks' tunning at the ·in,orea.sed. rate · 
. . . 

no trouble or any sort has developed. Hence, the RPM has been 

inoreased to 7.0 tor another trial run. 
. -

Starch: Firing tests ot' wads bonded with Lajel were· 

satist'aotory and the Purchasing Department was advised that in 

the case of a starch shortage Loje1 could be used for Molded 

Wads. Loael. is a deglutinized·cereal flour. 

l.00% Asplund Wads! Press of production has prevented 

th~ runn1~ o-r the 'two 100% Aspl~d lots_~. : 
Steei· · sh'oi. sg·&i1 Reads: J·. J •. Buczynski· 

. .. ~ •; . . . : : ~ .. 

A high-spot investigation.· was. started. to d~:termi~e . 

. .. : 
_ .. .., .. \,,·'··· . 

.' ·' 
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if a brief (of tho order of 1/2 hour) nitriding treatment can 

enhance either or both the corrosion resistant or mechanical 

pro:perties of al.ow carbon steel.auoh as is used in steel. shot 

ahel.1 heads •. Some qqite high physical.properties were thereby 

_obtained... The corrosion resistanoe .of a ni tri4ed aur:fac.e in 

the salt spray was not very signi1'icantly better than the un­

ni trided controi. 

New· Crimp Cl.osure:. D. R •. Adessa$ G. E.. Hutchinson 

Because of unavailability and al.so because of in~ 

dicat·ions or- chuber buildup with the standard pl.e:sticized 

ethyl cellulose binder, a project was authorized to evaluate 

both thermop-.lastic and thermosetting binders which might be 

more satisi'ac.to.ry. Two t.eat procedures were set up and several 

ot' 'the experimental binders war~ f'"o.und to give promising per.­

formance. With the new. tests .. 

Test Procedures: The following procedures were 

4evel.oped:: 

. ., 

Metal Adhe-sion-Essentially, this test. consists o:f a se1i 
ot ·pl.unsers Which· can be pressed· together tn the Rieh1e 
1iensi.l·e testing mach·ine. 'f'he plungers are surrounded 
by· a small el.ectric twmace with close temperature oon­
'trol·. The New' Criinp binder tape to be te.sted is·. plac-ed . 

. between the plungers and hel.d' a"f; a given temperature- and 
p;ressure f'er an indef'init.e time, e.g. ti;ve minutes.. The· 
pressu;re 1&1 then. relieved and it is determined whether . 
the binder stuck to the metal.. A c.urve involving pressure 
and temperature to:r metal adhesion may thereby be de­
'temined 'f"oreaah binder. It has b.een :found that.. the 
standard plastAcized ethyl c;el.l.ul.ose b4lder·has a o~rve 
starting at. 85 o: and zero- pressure· wll.ich Arops to 55°0 . 
at .3,_ooo · pounds· per square· inch J?ressur.e mµi .. remaiiis at·. 
5-5·°C to 25,.ooo·. pounds.. A number' of ether· possib.ly satiij-. 
f'acto~ New Crinlp binders have been ovaiua1ied.'- iri ··the.. . · · 
same manner. ·One a'f these,. 1a Vinyli·ta, ·has a ·curve st~rt-. · 
tng at J.40°c and. zerci pressure .whi'oh·:·dro1fs to~125°c: eind"·r·, · ... 
ll5°a at J, ooo pounds and 25, ooq poUnds res:p~otiire.ly. · . . : ·· 

. .. . . - . ... /: ,... . . . :. ·' 

: .... ·. ,~r*6:q~:: F~~::/ttll~~;~~~~~M~ 
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· Chamber Buildup- This test comprises the following con­
ditions: 

Chamber Temperature-105°c. This is equiva­
lent to the temperature arrived at by firing 
300 or more (the temperature curve flattens 
out) shot shells at ·Z§-second intervals. It 
is attained in the test by an electric heater 
on top of the barrel in the chamber region. 

Number or Shots--25 shots fired at JO-second 
intervals, the fired shell not being ejected 
until the 30-seoond interval. has transpired. 

I 

Condition of Binder-No paper is interposed 
between the binder ·and the chamber ·wall. When, 
as is or course usual with the New Crimp binder, 
the binder is separated from the chamber by 
paper, very little buildup occurs. 

The chamber buil.dup test i~ thus seen to be quite severe~ 

Experimental Binders: Using the foregoing 
test procedures the following results were ob­
tained~ 

Thermoplastic~Using the chamber buildup test, 12 
thermoplastic binders, inol~ding the standard pl.as­
·t:i:cized ethyl cellulose, have been evaluated. .Seven 
of the 12, including plasticized ethyl cellulose, 
eXb.ibited very severe chamber buildup. Further tests 
are planned on the i'i ve which gave no buildup. 

Thermosetting-The optimum catalyst, as well as the 
optimum time and temperature of a:ffixins :for the urea­
formal.dehyde thermosetting binder were established. 
It was :found necessary to employ a wetting agent with 
the catal.yst to insure uni1'o:t'lli wetting of the binder. 
An extensive search developed two suitable wetting 
agents• The combination of wetting agent, cat8.lyst 
and urea-formaJ..dehyde binder was tested by means ot 
a pl.ant a1'1"ixing run of' 5, 000 ·shot shells. · Prelimim ry . 
firing resuits on these shells are encouraging. When 
su·bjected to the standard chamber buil.dup teat, this 
binder exhibited no chamber ~ildup Whatever • 

· Caliber .45·Shot Cartridge:: G. G. Garrison, G. R. Eckstein, 
G. E. Hutchinson 

The Ordnance Department reported the resu:Lts: of 

- .. 17 . .. ·. :.·' ·- .,· 
. .... . . ... .. : .. ·. 
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their testing of the first lot of 10 ,o·oo :paper capsule cal'-

tridges sent to Aberdeen. As compared to the 55% average 

patterns obtained at Bridgeport. in an old barrel, the Ord­

nance Department secured only 37% average patterns ~n a new 

barrel. The Ordnance Department therefore requested additiona1 . 
development work to eliminate the low patterns and to raise 

the average pattern. Extensive testing of the paper capsule 

principle indicated that it was unsatisfactory, the basic de­

tect being that the capsul.e cannot be removed from the path ot 

the pellets on every shot. Attempts to incorporate a paper 

body in the existing ca1iber .45 case resulted in cutting oft 

. of the paper body at the mouth or the case. Hence an entirely 

new case was made with the toilowing characteristics: 

l. Longer length than the standard .45 case; 

2. All-metai, one-piece construction; 

3. Outside ta~er b~t straight inside wall ob­
tained by a special draw layout i'_ollowed by 
taper. · 

A comparison of the pattern performance ot the oid 

paper capsule cartridge and the new, all-metal, straight inside 

cartridge shows the improvement which was obtained: 

Pattern in 30" 
Circle at 40' .. 

Cartridge Ave. Min~ 

Paper capsul.e 45 10 

All-metal 65 35 

A tentative process was given to the plant • 

l~;:~~):~r~ :·:);,LX:\:-::. · ·· .. ·, .· / 
18 -

CON Fl DENTIAL-SU BJ ECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2500244 



• 

... 

• 

: .... 

' 

• i·»; 
~y .. ·· .. 

Experimental Shot Shell Powder: G~ G. Garrison 

The loading characteristics or two samples of ex­

perimentai powder from Burnside Laboratory were compared with 

standard M)X powder. One ot "the sampl.es gave excessi v~ :powder 

charge variation but the second appeared satisfactory. 

RIM FIRE: 

Bullet Lubricants: A. A; Schilling 

The new Government lubricant #9A has continued .to 

giye satisfactory performance in plant scale tests and has en­

tirely replaced #JJ.A as the standard Government lubricant. Be­

cause of its domestic availability and its advantages of long 

lite in the lubricating tank, 1ight color and low viscosity, 

' it appears that #9A wil.J. be the standard Government lubricant 

in the present and post-lrvar periods~· It will. al.so be available 

as a co:mmercia1 grease lubricant repl~cing #9 which "runs" at 

a considerably lower temperature. It is, however, definitely 
) . 

more tacky than #65; hence, unlike the latter, it oannot qualify 

as a universal, i.e., as both a wax and a grease, lubricant for 

.22 rim fire. 

Improved High Velocity .22 Caliber Rim Fire: D. R~ Adessa, ~~ P: 
Catlin, R. T. Catlin. G. R. Eckstein, R. M. Treco 

Non-Ferrous: The ne~d tor quite concentric case walls 
tor adequate accuracy, especially in high vel~oity cartridges, 

prompted tho design of a •.•one-shot" case layout. By one-shot is 

meant that blank-cup-and-finish draw is done in one stroke of 

a speoia1~· double-action press. Interest in the·o:ne-shot lay~ 

out arises from the be1ief' that better wall concentrioity can: 

. .. · .... -_, 
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be obte.in~d the fewer times a cupping or draw punch is removed 

from tile component with subsequent insertion of a smaller 

punch. A press is being altered in accordance with this de­

sign to evaluate the principle. 

·Ferrous: Continued evaluation of the "dog ear" head 

shape has given very encouraging resu1ts. Sensitivity is much 

better than with the conventional. bead shape and pel'mits steel 

C"B.se sensitivity to equal that of brass cases. There is al.so 

some indication that the'ttog ear" head shape is less subject 

to casual.ties than the oonventiona1 head shape. This is un­

questionably true of ext:raotions, presumably because of the 

improved grip the extractor claw can secure on the new head 

shape. Tile "dog ear" head shape has been discussed with the 

Remington Patent Attorney who has expressed the opinion that the 

new "dog ear" may support severa:L claims. 

Further work on the one-draw layout has given promising· 

results. It appears that no anneal in this process is either 

necessary or desirabl.e. With this layout, some SAE-1015 steel­

.0165" thick was fabricated and 1oaded to J0,000 pounds pressure 

and a vel.ocity of l500 f/s. · In the Springfield r1t'le and the 

Colt Ace pistol no ca~u&l.ties were suffered with the steel sam­

·ples whereas &fa head casual.ties (cracked rims and burst heads) 

occurred in the regular b~ass. 

Testing Techniques: ~e impact hydraulic bursting 

tester has not yet been calibrated. A miorohardneas tester has 

been secured and adapted to a Bausch and Lomb m.tcroscope. 

- 20 -. . 
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St_orage Tests of • 22 Caliber Match .Ammunition: A. A. Schilling 

The final report bas been.issued on this investiga­

tion thus completing it • 

Improved .22 High Velocity Appearance: D. R. Ades~a 

A projeot· to improve the appearance of the high 

velocity rim fire cartridge was approved. It covered the fol­

lowing items: 

1. Survey.various .22 oase and bullet finish possi­
bilities; 

2. Determine Products Committee preferences; 

3. Estimate equipment and operation costs to 
apply the preferred finish. 

Work has been started on this and it is hoped to have a oom.piete 

display board by the middle of January. 

Study of Lead Bullet Lubrication: A. A. Schilling 

· Under match firing conditions (slow rate of tire) 

and using the standard 98i·l~ bullet alloy_, no significant dif­

ference in accuracy {ten lO-shot groups for each sample) was ob­

tained between the following samples: 

1. Regtll.ar bullets uil.J.ubricated; 

2. Regular bullets lubricated with #9 (regular 
match lubrication); 

3. Carbon-tetrachloride-cleaned bul.le~s, unl.ubri­
oated; 

4. Carbon-tetrachl.oride-cleaned bullets with #9. 

It would appear from these results that lubrication 

is not a controlling factor in accuracy under the conditions 

tested. _A ·sign1~1cant dirrerenoe was round, however, in the 

amount of leading obtained with lubricated and unJ.ubricated 

. ....; 21 -
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bull_ets: unlubrioated bullets gave possibly five times as 

much leading as lubricated bullets. Whether or not the bullets 

had been oleaned with carbon tetrachloride appeared unimportant. 

A retest was made using #65 lubricant instead of #9. 

Substantially identical results were obtained. 

Included with the retest was a sample with a regular 

bullet dip-lacquered with a nitrocellulose lacquer. Leading 

and accuracy with this lacquered sample were or the same order 

of magnitude as with lubricated regular bullets. In view of 

the possibility or greatly improved severe storage stability 

by over-the-mouth lacquering of rim fire cartridges, this possi­

bility was· evaluated further with the remaining funds in the 

"Study of Lead Bullet L~brioation" project. Th1:s possibility 

is partioul.arly interesting in connection with steel rim fire 

cases where en overall 1aoquer coat would serve the triple 

function of bullet 1ubricat1Qn, hermetio aea11ng and case oor~ 

rosion reaistanoe. Using accuracy after one week's humidified 

storage as the criterion, it was 1'ound that one laoque·r sample 

gave as good. protection against humiditied sto~~ge (~0% R.H., 

120°F) as non-running, over-the-mouth grease~ Ulll.ubricated -con­

trol samples stored in a humidifier and lubricated bofora fi~ing 

gave very poor accuracy. Leading under rapid tiring conditions 

is next on tb.e program.. 

ABMS: -
Muzzle Devices: G. E. Hutchinson: 

Rotary Variable Choke: A final Progress Report has 

been-prepared and this project has been closed out. 

- 22 - . 
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Longitudinal Variable Choke: A final Progress Re­

port is being prepared and this project has been closed out. 

Constriction Length Choke: The''Variable Angle Choken 

project recently determined the optimum choke angle ~or tuii 

choke patterns. This optimtllll choke angle will now ·be employed 

to investigate the possibilities or pattern control by varying 

constriction length. 

Non-Expanded Compensator: A project was approved to 

.investigate the possibil.ity of securing recoil reduction and 

variable pattern control by means of a non-expanded compensator 

section, i.e., by machining vent holes in the barrel near the 

muzzle. This procedure is disclosed by an 1899 U.S. patent. · 

It appears that by this means, patterns are not appreciabl.y af'­

fected and good recoil reduction can be attained • 

Plastic Gun Stock: 

An order .has been placed with.the mol.der for plastic 

gun stocks in 12 different colors. These will be for display 

only since· the mold can only· handle very tree-flowing cellUloa.e 

acetate but would not be strong enou.gb for functioning tests. 

MISCELLAruPUS: 

Steel Head Shot Shells: G. E. Hutchinson 

A characterization of component characteristics and 
' 

sal.t spray resistance of competitors' (Western, Winchester and 

· Federa1) st~el-headed shot shells was made for the Development 

Section. No new practices on competitors' brands w~re discovered • 

They are employing either a phosph~te coating on stee1 or zinc 

~}~~:·i£:;/i :; · .. ·•·· 
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electroplate on steel for.corrosion resistance and are secur­

ing the same order of magnitude of corrosion protection as 

Remington's .copper piate. 

Salt Spray Tes ting: J..,. H. Zimmerman 

Salt spray corrosion tests were run on four 03-A3 

rifle barrel-receiver assemblies sub.Mitted by I1ion. 
' -

·.AXS 674 Packing Oil: A. A. Schilling 

An investigation ~s made to determine whether the 

corrosion resistance.of the packing oil in current ·use at Ilion 

was affected by prior treatment. or the steel surface with Rem­

ington Oil. It had been the practice to use Remington Oil to 

coat Springfield barrels after targetting. SUbsequentJ.y 

this oil was wiped out and an· oil meeting Federal specification 

.AXS 674 was applied. The Ilion Ordnance representative had 

questioned this practice. The tests showed that the corrosion 

resistance of the speci:('j,:oation oil (Tellus #31) is. reduced 

somewhat by the prior coating or the steel with Remington Oil 
0 . 

when the panels are tested at 120 F and 9o% R.H. When similar 
0 

tests are made at 120 F and SO% R.H. ·this difference is not . . 

found since at this lower humidity none o~ the oil-treated sam­

ples rusted.. It is probable that condensation occurs at 90% R.H. 

and does not ooour at 80% R •. H. so that the :form.er condition is 

'muoh more severe than would be indicated by the mere dirf erence 

of lo% 

PHYSICS .AN:D BALLISTICS GROUP - BRIDGEl?ORT 
P. F. DABm' 

IMPROVED HIGH VELOCITY RIM FIRE;. J. J. O'Connor, L. G. Stier 

Bomb tests were made on 4753, 1301, EX-4954, and 

2fi.. - . 
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EX-=4945 powdel.'s to compare their burning characteristics. There. 

was no significant difference between the two EX powders. Al-. 
so 4753 and.1301 were very similar in behavior except in the 

initial portion of the burning curve. The EX powders are 

roughly 20% siower than the other two ~owders.· 

.Ammunition was loaded with various charge weights 

of these powders, and pressure-velocity curves were constructed· 

from the results of the :t'irings. In the meantime two new 

powders, EX-4953 and EX-4992 were received from Burnside and 

these were included in the ~est. The results of the bomb teats 

were reflected in a favorable pressure-velocity relationship 

i'or EX-4954 and EX-4945 powder as compared with 1301 or 4753 .. 

The EX-4953 and EX-4992 powders were both faster than the other 

powders in the velocity range in which we were interested. 

All the EX p0wders are double-base coated powders 

having the same basic grain size and 15% nitroglycerine but 

differing in the percentage of coating.. The powder with the 

heaviest coatiD.g (EX-4954) and hence with "the most favo:t>able 

pressure-ve1ocity relationship al.so showed the greatest variabil­

ity in pressure and velocity. dp vs. p 6soillograph curves were 
dt 

taken in the gw:i in order to investigate with a more sen·sitive 

technique the initial portion o~ the pressure time curve. These 

results served to show that the EX-4954 was slow to ignit~~ 

Accuracy tests showed the fast powders to be superior 

to the slow powders, the best targets being obtained with l050B 

which is regularly loaded in low velocity cartridges but was in-
·. 

clud-ed in these tests in order to broaden the range of test 

... 25 -
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powders. 'l'he relationship between accuraoy and powder· charac­

teristics is being investigated by the dp vs. p teohli1·que :men­
di 

tioned above. 

A new bullet.has been deve1oped which can. be made 

on regular production e·quipment using dit'f'erent tool.a. The 

regul.~ 98~ lead l~ antimony alloy has been found to be' satis-

. ~acto:ry. Tests have indicated that further retinement in high. 

velocity accuraoy .depends . to a large extent upon the powder 

used and on the amount of powder. 

Under laboratory- conditions the combination of· the 
'· 

new.bullet, regular brass case, and l050B powder gives a muzzle 

velocity 01" approx1mate1y 1)50 r.s. and accuracy considerablY. 

excelling that with Remington, Western, or Winchester match 
• 

cartridges. Time 1"iring experiments (10 targets) have shown no 

significant effect upon accuracy • 

ELECTRICAL STRAIN SEN'SITIVE GAUGES: L. G. Stier 

A dynalliio·calibrati.on was made of an Ess gauge wound 

on the breech of a Springfield ritle. A draft of the Progress 

Report on this project has been completed. 

- NEW POWDERS FOR BRIDGEPORT: R. M". Blunt 

In oontinua'tion of the work reported on DuPont .EX.:.4924 

in the last report,· investigation or the moisture resistance 

·· ot the toll.owing powders has ·been made- with the ooopera'tion of" 
. <\. ~ ·. . 

··Department m!C: 4898; EX-4991. 4753, 1)01; :t'urther testing of 

... , · · t .. Ex-4991, 1301 and two n~ ·powders is still in progress. ~-49.91 
... ,._ 

• · · .,: . a.hows the best moist.ure resistance of any DuPont powder tested· 
; . . . . ~ 

·::·:. !:.· 
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to date; its performance in velocity, pressure and accuracy 

tests was satisfactory save tor en excessive 7J ft/sec. velocity 

drop upon humidified storage of loaded rounds. The cause of 

this drop is now being investigated. The improved !lloisture re­

sistance ot .EX-4991 ~s due to the substitution of K2so4 for 

. KNo 3, the former sait being less hygroscopic under similar con­

ditions. 

As a result of the recent change in the patent situa­

tion the use of doubl.e-base coated powders in center fire aJD.;_ 

munition is now possible, and the suitab~lity of some of these 

powders is being inves,tigated. 

RlWOLVER BALLISTICS-0.ALIEER • 38 SPECIAL FMG: R. M. Blunt 

The internal bal11stics·ot revolvers is now being 

studied by means of a special weapon, constructed to permit 

varyins the critical dimensions. The performance ot ~38 Special. 

158 gr."'.FMC cartridge as loaded with 4898 powder has been ac­

oeptab1.e, hence the urgency of this particular phase of the 

rev9lver S'tudy has been decreased. 

ARMs DESIGN GROUP - ILION 

P. B. RUTHERFORD 

HIGH POWER SLIDE ACTION RIFLE: 

Model ll-760: J. D. Howell 

.. . Firing tests, including approximately ),000. rounds ot 

.:·.otliber .• 30~06 em:mnn1tion, ind1oated revisions to be desirable -:· <.:-:;~,. :· ._,._. 
,·<.in'the bree·ohlooking and action bar mechanisms. Thia test 

~·.. . 
'.._ ... 

··.--. 
. .-..... 

. •• ,1_·· 
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firins, however, was completed with no apparent adverse effect 

upon the al.uminum receiver or the alum1nUJn trigger guard • 

In line with these tests further design work is be­

ing carried on to revise the breech looking and ao~~on bar 

mechanisms and to improve the fore-end mechanism, as requested 

by the Sa1~s Department. It has beoome necessary to request 

an additional appropriation to carry on further development 

work. 

Model 2X-760: G. B. Hart 

A preliminary design o~ an alternate construction for 

high power slide action rifle-has been completed and a model 

is being teated. The firing of approximately l,000 rounds o~ 

caJ.iber .J0-06 ammunition indicates that this alternate construc­

tion can be made to operate satisfactorily. The testing, how­

ever, has indicated c~rtai.n revisions to be desirable to improve 

;function and increase s~~ength at certain points. A :further 

appropriation Wi11 al.so be required to continue this work. 

HIGH POWER AtJTOLOADING RIFLE: 

Mode1 lX-740:- H. w. ·Young, ;r. D. Howell 

·Prelilliine.rY testing of the autoloading·means on the 

Mode~·lX-760· confirmed the necessity for revising the breeoh 

1ooking and aotiOJ:t bar-mechanisms. Further test work on this 

mode1 awaits a revision in the aesign of these components. The 

alternate.revision 9:r liolt rotating means wb.lch was at. one 

tima thought to have possibi1ities tor use in the autoloading 

· ~ct:toti :·iifi·i:r· ii;roved t~ be. unsa tiaractory. 
·._I; 

.' ... -.. 
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Mod~l .. 2X-740t G. H. Hart 

The preliminary design of an autoloadihg means to 
be added to the Modei 2X-760 action is approximately 90% com­

plet.e and sample parts for one model· are appro:xim.ately 70% 

oonii>lete. 

SINGLE BARREL SHOTGUN: 

A Part II project has been a~proved to resume de­

velopment work on ·the low cost singl.e barrel shotgun. However, 

due to the greater urgency of other items, design work has not 

yet been started. An outside designing company has been con­

tac~ed relative to the possibility of assisting in the develop­

ment of this .arm. This possi'bili ty appears. to hold promise 

and is being investigated further~ 

AuTOLOADING. SHOTGUN: 

~<lel ?X-850: C. C• Or19t:t\ O~ H.· Looijiis, L; A;. Rix 

A simplified design of breech iocking and shell feed­

ing mechanism has been incorporated in· a sample model. Tests, 

1nolud1Jl8 the firing of approximately 2;000 rounds of alilmwlition, 

indicate' that the re'Vised mechanism oan be made to operate satis­

raotortJ.r•· It has been necessary to revise tl:ie anSle ot' the 

looking shoulders in this meoh~ism arid upon coinpletion of these 

.~efts:l:ons tests W:i~l be continued to detemine whether or not, 

.with the new cartridge feeding mechanism which has eliminated 

·th'e: ·o'artridga stot>. and carrier l~tch cuts in the receiver, a 

/J~:~~.£.~afi~. ·aiUm:klim receiver w1i1 be SU:Cf'1c1entJ:y strong .. 
' . . .· . 

. :~ .,,,:... Further developnient work is being done on the basis 

.. 
,,, 29 -
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of furnishing three basic. sizes for the. l.2, 16, 20, 28, and 

.410 gauges. This program will allolr for a greatly reduoed 

tooling cost and shoul.d simplify manufacturing problems • 

I.ow co·sT HIGH .JloWF.R BOLT ACTION RIFLE: 

Model lX-721: M. H. Wal.ker 

Work on the Model lX-721 High Power Bolt Action Rifle 

has been temporarily held up due to the higher urgency of other 

items on the development program. 

LOWEST COST SINGLE SHOT • 22 C.ALIBER BOLT .ACTION RIFLE: 

Model lX-500: D. R. Luster 

Based on the appearance and cost the Model. lX-500 . 

having the steel topped receiver has been determined to be better 

than that utilizing the wood covering over the action mechansim. 

· Further desi~ work on this model i~ necessary to offer improved 

f'tinctioning and improved appearance. 

Model 2X-500: G. H. Sanders 

An alternate design or a low cost single shot .22 cali­

ber ri~ie has been :ina.de utilizing a more conventional. 1ocked . ·. . 

breeoh mechanism. The pre:L:i.mina:cy model of this oonatruotion 

indicates that satief'aotory operation can· be obtained with very 

.. ;Low production cost. Further ~esign work is necessary to re­

fine the 8.l'm from a ·.f'unctioning and appearBlice. standpoint • 

• 22 CALIBER .ADTOLOADING RIFLES: 

Mod~ 550~Iinprovement·to··E'Unct~on: c. ol·LoOOiis, R. P. Kelly 

. ,•Based. upon the ~eating ot appro~tely 175 rifles 

with revised:· components, it is· indfcated that with the re.visions 
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now contemplated the Model 550 rifle can be made to function 

satisfactorily. A review is being made of the model drawings 

or the parts affected by the changes so as to incorporate in 

these drawings the ohanges required for this im.pro~ement. A 

project has been submitted by the plant to cover the revision 

of tools necessary to manufacture the revised components. 

Model. 2X-550: G. II. Sanders~ L, A. Rix 

Preliminary design work on a lower cost construction 

tor an autoloading rif'l e has been completed and manuraoture 

of the first model is approXimately 50% complete. 

A most interesting devel.opment has been made in this 

connection. It has been found that, through the use of the 

straight tapered chamber previously developed for the Model lX-500 

single shot rif'le by D. R. Luster and with a lighter weight bolt 

and action spring, it is possible to make up a rifle which wi:ll 

satisfactorily operate over the entire range of .22 caliber 
I 

cartridges,-from tne .22 Short Spatterlesa to the .22 Long Rifle 

High Speed cartridges, without the use of a recoiling ohamber. 

Additiona1 work is being carried on to determine the oauaes ~or 

this ability- to operate over the wide range of' cartridge~ and, 

if possible, to set up definitive dimensional. limits for patent 

purposes. It -is evidellt that the cost of the rifle can be 

vei:y material.J.y reduced if it 1s possible to e1iminate the re­

coiling chamber. 

:Model lX-541: D. R .. Luster 

DesigJ?. work on the autoloading version ot the rotating • 

block action em~loyed in the Model lX-500 has been held up pend- · 
ing revisions:in the.design of· the Model lX-500 action itself' • 

.::· . ... 
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Model 2X-5U: G. H. Sanders, L. A. Rix 

A preliminary design has been worked out tor a low 

cost autoloading rifle to utilize the Model 510 or Model 2X-550 

components where possible. Recent development of an action 

which will operate satisfactorily with any of the present .22 

caliber cartridges without the use of the recoiling chamber 

has made it desirable to hold up on this design • 

• 22 CALIBER SLIDE ACTION RIFLE: 

No f'urther development has been made on this rifle 

due to the higher urgency or other work. 

MODEL 610 ACCURACY STUDY: C. C. Loomis, M. H. Walker 

Urider authorization-of Project ~-334.9, ten Model 610 

rifles were made up with revisions planned to improve the ac­

curacy of the .267 caliber gun-cartridge combination. These re­

visions included (1) strengthening of the receiver by leaving a 

sol.id bridge across the bolt lug reC'ess; (2) heat treating the 

receiver throughout; (3) increasing the bolt·lug area; and, 

(4) brazing the barrei and receiver joint. With these changes 

and with closely controlled shooting conditions a very material 

improvement in accuracy was obtained. However, it was determined 

that: the tendency of the pres~t lead bullet to lead the bore 

of the barrel is so prevalent as to exclude any e:x:teiided accurate 

firing. It is indicated that in order to improve this condi­

tion a re-evaluation of the cartridge must be m~de. A Progress 

Report is being prepared • 

... 32. -
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ADAPTATION OF MODEL 610 TO • 22 HOifilEr ! C. C. L.oomis 

Work on preparation of ten models of Model 610 rifles 

adapted to the .22 Hornet cartridge is approximately 50% com­

plete. 

CmENT GuN: C. C. Loomis 

The new style Cement Gun utilizing a falling block 

instead of a reciprocating bolt nas been tested extensively in 

the field under the direction of Mr. Dewey Godfrey. Reports 

from these tests indicate that the new construction operates 

very satisfactorily and would be received quite favorably by 

the trade if it were placed on the market • 

. A proJect is being prepared by the plant to oover the 

purchase of forty ot these new style guns~ 

RITE-FLITE TRAP: D. R. Luster 

Following further testing ot the skeet and trap models 

of the Rite-Flite Trap at the Findlay plant, patterns are being 

made up· tor the casting ot parts on a pilot production basis • 

. Further tests w11l. be made on these production modeis~ 

RITE-FLITE TRAP RELEASE: D. R. Luster 

The design of a release to be used in the Rite-Flite 

Traps is complete and the first models have been mad_e. Pending 

actual tests· on the traps themselves, these releases appear to 

be satisfactory • 

ACTION ON FIELD COMPLAINTS: 

Model 81. Firing Pin! C .. c •. Loomis 

It has been tound that with the new tWo-pieoe firing 

CON Fl DENTIAL-SU BJ ECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2500259 



•I 

• 

• 

• 

... 

" 

.. 

" 

• 

;f 
)i . 

pin for the Model $1 rif'le, it may be possible to fire tho 

shell before th~ breech is completely locked. Ono gun has 

been returnod from th~ field which indicates that this must 

have happened. A review of the design has be8n made which in-

dicates that, by revising tne firing pin sleeve so that it will 

engage with the cam pins, it will be possible to prevent the 

firing pin from protruding through the face of the bolt until 

the action has been locked up. A Change of Manuf'acture request 

has been started to cover this revision. 

Model 513-T Magazine Lock: C. C. Loomis 

A sample model has been ~ade up of' a rovised magazine 

lock which indicates distinct advantages, both in appearance, 

function, and in tha prevention of breakage, over the present 

lock~ The new style look, however, does present certain problams 

in the Assembly Dept).rtment, the extent and dif:f'i~ulty of which 

cannot yet be forecasted. To determine the extent or this diffi-

cu1ty a batch o~ 200 o~ the new style parts is being made up and 

wii1 be aasembied in rifles. 

Model ll: C. C. Loomis 

A project has been approved to cover the manufacture 

of approximately twenty Model 11 shotguns incorporating sev~raJ. . 

revisions which have been developed for the purpose ot improving 

the action, durability, or production co.st of the gun 8; These 

twenty guns are to be submitted to the Sales Service Group for 

-. 34 ,. 
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extensive testing in the gunnery training schools. 

CHEMICAL AND METALLURGICAL GROUP - ILION 

SHADBURN MARSH.ALL 

MODEL 850 DIE C/iST RECEIVER TEST: S. Marshall 

The firing of approximately 2,000 rounds in the 

Model 2X-850 experimental gun, using a die-cast receiver, has 

failed to indicate any serious failures. 

The sheLl feeding mechanism of this action has been -

revised so as to eliminate the cartridge stop and currier latch 

cuts in the receiver. These cuts previously caused weak points 

which failed in the die-cast receiver test. 

WALNUT BLANK PROCESSING: R. F. Shat'fer 

A very ma~erial. difference in scrap losses was round 

to occur between the first (low scrap) run and the subsequent 

(high scrap} runs of Springfield rifle stock blanks urea 

treated prior to the kiln drying. It is indicated that this 

difference probably was due to difterenaes in the ~ondition or 

the wood itself prior to the treatment. It wil~ bu necessary 

to conduct further tests to determine mor.:l accurately the fo.oto.rs 

affecting the scrap losses. 

APPLICATION OF BROWNING SOLUTION: R. F. Shaffer 

Tho process or appiying the acid tor.browning by spray­

ing instead of with natural sponges has proved to: be aatia:fao t·ory. 

The method was used on approximately 50% of one week's production 

for Model ll and Mode1 513 components. A Progress Report is now 
being written. 

- 35 ,;. . 
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INDUCTION BRAZING: 

A project has been approved and the order placed for 

ind~ction heating equipment to be used in rurther; more ex­

tensive testing of the use o.f induction heating :for brazing 

firearms components. Numerous prazed joints have been tried 

on model guns and found to be satisfactory. On the basis of 

these te.sts many of the design featu.ros of the new items in the 

developmGnt program are being based on the use of induction 

brazing. As yet, a non-destructive method of testing brazed 

joints has not been found. 

ARMS PROCESS GROUP - ILION 

E. M. WILSON 

BARREL PROCESSING: E. M. Wilson and Industrial Engineering 
Division 

Process schedu.:J,es for the production of high power 

rifle and shotgun.barrels at costs approximating the .22 caliber 

rifle barrel costs have been drawn u:p and grou:ps of barrels 

have been made up according to these schedules. To date it is 

indicated that very material. reductions in costs can be obtained 

. with 110 reduction in the quality of the finished product. 

DRAW RIFLING: M. H. Wa1ker 

A pi1o~ production lot of approximately 4,000 barrels 

has been rifled -Oy the new process. Tests have indicated that 

the accuracy of barreis so rifled is equal tc that of barrels 

rifled by the conventional method. Ar:rangements are now being 

- 36 -
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made with the Ordnance Department to alloi11 the use of the 

draw rifling process for any or all of the Springfield rifle 

barrels. 

PRECISION CASTING: E. M. Wilson, E. G. Drumm 

A project having boen approved to cover further de­

velopment of the procision casting process, E. M. Wilson and 

E. G. Drumm have spent approximately one week at the plant of 

the Gener~ Electric Company, at Schenectady, learning the de­

tails of the precision casting process as used at that plant. 

Equipment has been ordered, or is beins fabricated, for use or 
the process in the Ilion laboratory • 

WOOD FINISHING: E. M. Wilson, R. F. Shaffer 

Having obtained quite promising results from pre­

liminary tests, a cylindrical mold has been completed and sub­

mitted to an outside company to conduct further experiments 

with the proposed method of finishing wood stocks by impregnating 

the surface with thermosetting resins and subsequently curing 

it under heat and pressure. It is now indicated that it may be 

possible to impress the checkering in the stocks or fcre-ends 

b.y this process. 

PLYWOOD: R. F. Shat'fer 

A die has been made up for use in forming a plywood 

rore-end for the Modei 2X-760 rifle. Preliminary results from 

parts made With this mold, together with samples of plywood 

barrel guards for the Springfield and Garend rifles whieh have . 

- 37 
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been supplied by outside companies, indicate that the use of 

plywood for fore-ends is possible and holds definite promise 

for post-war use •. 

PA'?ENTSi · 

INTELLIGENCE GROUP - BRIDGEPORT 

if. F. HUTCHINSON 

Assistance has been rendered to Patent Attorneys in 

several. patent cases. 

. Opinions have been obtained of the value o:t' certain 

selected patents and copies of these patents, together with 

the· opinions, have been circulated among various members of 
the Reminston organization in accordance with Manufacturing De­

partment Instruction No. 77. 

Translations have been made of ·German patents cited 

by the Patent Office against ·our patent applications. 

Copies oi' various patents have been ordered from the 

Patent Office for inte~ested parties. 

The Otticia.l Gazette of the U .s. Patent Of':t'ice has 

been reviewed eaoh week and patents ot interest to mem.bera of 

the ~eohnic~ Staff have been ordered from it. 

Checks have been made on the status of a number ot 

pa~ent cases.. ·: 

Copies ot the Western-Winchester ammunition patents 

b~ve been obtained and opinions have been obtained t'rom the 

Teohnioal Staff as to Remington interest~ 

-·3$ -
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LIBRARY: 

Book lists, advertisements and reviews have been ex­

amined and those books appearing to be of interest have been 

ordered tor the library • 

Loose copies·o:f magazines have been bound and books 

requiring it have been. rebound. 

The monthly list ot u.s. Government publioations 

has been reviewed and those of interest ordered tor the library. 

Photostats or articles frGm journals we do not have 

in our librai-y- have been obtained from other libraries for 

members of the Teohnioal sta:ff. 

Items have been located in the library for various 

indi v1dua1s .•.. 

JOURNAL ARTIOL~, TRANSLATIONS, ETC: 

Journal. articies or abstracts of them. have been 

oalled to the attention p:f different members of the Technical 

Statt~ 

Minutes have been taken of the :proceedings or several 

:meetings~ 

Notebooks have been witnessed for various members of 

the Research Staf'r. 

Ch~gsa in the shipping regulations of-the Interstate 

Commerce ColllDliseion have been revie1red and those or ~~~ereat 

have been cClllmUJrl.oated to the proper parties. 

Changes in process at the Bridgeport and Kings Mill.s 

· · . plants have bean reviewed tor the Technical Committee • 

. ) : . ~.' 
. ,·. 
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Assistance has been rendered in various explosives 
. ~d . :!a~ety matt era. 

WOS:MDB 
2/2/44. 
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