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RESEARCH DIVISION 

CONDENSED MONTHLY SUMilliARY REPORT 

DECEMBER, 1941 
··' ;·,_::,.,;~::; : 

PERSONNEL: 

William E. Bruse, Purdue University, B.S. '36, Notre 
Daoe University, M.S. '39, reported for duty as Research Meto.1.­
lurgist nt Ilion on Decenber l •. 

* * * * 
:PLANT ASSISTANCE ON EXPLOSIVES (BRIDGEPORT): 

Difficulty wa.s encount0red with excessive sensitivity 

at the low drop of .22 Long Rifle Govorn:.;cnt cc.rtridges. This 

was traced to excessively low hunidity in the prilled shell dry 

house, and raising the humidity to the desired point overcame 

the trouble. 

Further investigation of·the excessive sensitivity ex­

perieneed With the .50 caliber primer has indicated tqat variable 

flattening or the cup is playing a part in the difficulty. 

Troubl~ was encountered with paper discs falling out 

of .50 caliber primer cups boforo anviliing. This has boon re­

lieved to a considerable extent by drying tho cups less before 

anvilling~ 

.·· .. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2500055 
BARBER - PRESALE R 0099067 



• 

• 

• 

BARBER - PRESALE R 0099068 

. The . s.ttidy o~, the foiling of the .• 50 ·~al.i ber primer 

has continued·~ Encouraging resuloo have been obtained with ·eel"" 

lu1ose acetate toil, but there is difficulty in getting it of n , 

suitable thickness. 

Difficulty was enoo~tered with the new mixing ma­

chines i'or making wet :priming m'ixtu.res at the Pa.rk. Revision of · 

themixing schedu1e and reduction of' the moisture content of the 

mixture have rc'sulted ·in improvement. 

Work has been done on smnples of precipitated oalaium 

resinate for use in tracer mixture. This has had tha purpose of 

developing a sufficient source of supply for our western plants. 
' 

One new sourc.e has been qualif'ied, but the ~upply is still in-

adequate• 

.Trouble has been e~erien~ed ~th the grinding of cal­

cium silicide for use in p:dming mixtures. This appears to be 
-due to excessive triabil1ty of the silicide. 

Investigation has been made of c.onduotive rubber prim-· 

ing mixtur~ 'Cups to take the pl.ace of the oname1led ste.el. cups 

now used. A suitable cup h.as been developed, but there is dii'-

. ficulty in getting enough of them. 

A study has been made of the behavior of PErN (penta­

erythri te tetranitrate) in the aluminum-caustic soda process used 

at Bridgeport for the destruction of priming Jllixture residues • . 
It has been round that this treatment does not destroy PETN, so 

some other method of disposa1 must be devised for residues con-

taining it,; 

The survey of e:xpl.osives_hazards at the Bridgeport 

plant has boen resumed~ 

- ~ -
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MOLDED FELT WAD: 

Evaluation of a very promising Mo1ded Wad column con­

tinues, ohier_ remaining question boing storage stability. The 

extent or this work requires a Part XI whioh has beon submitted. 

Nfilll CRIMP: 

In vrork on a scuff resistant disc, Por11n #6)J4 moisture­

proofing lacquer continues to look promising by not softening un­

der the hot punch and receiving the ink excellently in addition 

to its entirely satis~uctory scuf'f resistnnce. 

An Ilion complaint or ejection failures in a new Model 32 

wus £ound to be due to a bulge in the chrunber which presumably had 

been put in by polishing. 

BULLET LUBRIO.AMTS; 

Th.a Whole petroleum product fiold is in uncertain positic: 

because of the wo.r situation. Close watch is therefore being kept 

en n.11 materia1s to detect threatened prioe rises and shortages. 

An important Government lubricant ingredient, potrola.tum, has just 

become unavailable and soveral substitutes a.re being evcluatod. 

With this work the present project is being terminated and a Pro­

gress Report will be submitted during the next Q.uo.rter. Depend- · 

ing upon the magnitude of the work requirodr now investigation or 

substitutes will in tho future be carried either by Plant Assist­

ance er by n new part to this project. 

UNCONVI!NTIONAL SHOT SHEfJ,3: 

The impact phenolic heads molded directly onto a p~per 

body pcrformod satisfactorily in. pressure guns ~th pressures up 
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to l.l.,000 pounds per square inch. However, in coIIlillerci::il guns, 

where sorae setback o~ the breech bl.ock occurs during firing, 

body cutoffs through the pnpor (thnt is not in the heQd) occur. 

Several idous are being eval.unted to overcome this. 

CHOKE-PATTERN RELATIONSHIP: 

SUbstantio.l.l.y identical. pattern results (trap loads) 

were obtained f'rom. four 12 guugo.:full choke barrels with sub­

stantially idonticnl dimensions (within .00211 of ea.ch other). 

.... 

Confirr:dng New Cri1lp results, Roll Crinp Shel.ls gave 

practically as good patterns in a sto.nd2rd Modified Choke us 

were secured fron a stn.ndurd Full Choke. The Progress Report is 

now co:uplcto nnd will. be circulated in the near future. 

STUDY OF BULLET LUBRICATION: 

It appenrs with: (l) regular Kl.annbore • 22; ( 2) no.toh 

barrel; and (J) al.ow match rato of firing, that accuracy is not 

r:• 

" 
~ 
t 

arrected by the presence or absonoc or n wax or grease lubricant. ) 

Thut is, just as 600d accuracy was obtained with unlubric~tod ~ 
bul.1ets as with those lubricated with 118 and #65. Loa~ing, hew- ~ 
ever, increases frou 3-5 ng. with lubricant up to perhaps 15 r.g • .J 
with no lubricant. This latter m~ount cf load, however, did not 

affect the accuracy during the 250 ccnsccutivo shots o:f the un-

lubricated scnple and probably represonts a dyn=in:ic cquilibriun 

level~ 

WALNUT BLANK PROCESSING: 

One hundred stocks each cf urea-treated und untreated 

- 4 -
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standards are now being dri0d under an accclorc.ted schedule in 

n production kiln at Ilion under the supervision of an Ilion 

student foreuan. 

RC.A has reported enoouraginB prelioinury results on 

the induction drying of green ~!:inks. 

RElri OILt 

A report frou Kin5s Mills h~s indicated n slight guI::Lling 

tendency of what !lQY be the now Rau 011. One previous sh;j lnr 

couplaint was truced to the prcsenco of contar.tlnating drying oil. 

This docs not seen to be the c:tsc in the Kines Mills' coc.plc.iut· 

and several long torn tests with the sanplc in question ar9 bci~g 

conducted. 

STEEL SHOT SHELL HEADS: 

· Conclusive data hns been asscnblod to support a patent 

application on the use of stabilize~ (i.e., does not e:r.:brittle on 

agins after iOI'I.!ing) Stoel for OL:.L'Ullition CCDponwnts. This EQkos 

possible the use o:t: non sc::illopin.e steel witllcut cnno:::.line; er 

stress relim.ring, to proC:.uce hca.ds freo :frc.n co.suul.tics; without 

infringeuent of the Buxton (Western) patent • 
• 

Tho procureuent er tools has been en n r:.uch :i.:;ore satis­

factory basis since we h~ve token Gver the critical tcci riniah­

ing operations. A stock or tools surricicnt to start fnct0ry 

operation on 12 BnUBC shells is new en h!llld. 

P1at1ng equip~ent and inhibitina cquip4ent hus boen · 

received and is now beiD.B instal.led. When insttl.llaticn is ccn­

:pletc, in porha.ps twc weeks, ta.ctcry prcducticn ccn be started • 

- i: -
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IMPACT TESTING OF MATERIALS·; 

The piezo gauge has been calibrated.. Preparation of. 

an e~ensive va~iety or test.specimens continues •. Tests wil.i 

be run as time pernQ,ts •. 

GRAIN SIZE OF CUPS FOR , 30 CALIBER .AI!MOR PIERC~G CASF.B:· 

The projected invost~gat~on has bf?en completpd. A 

report. is being ·prepared. It .show~ that,, otbor things being 
. . .r. . ... · .. . . •. ... , 

equal, a.very wid.e range o:f cup.grain sizes can b~ tolerated witll-··· . . . . . . . . . 

out introdµcl.ng casualties~. I:t also shows that the ~p~g oppr­

ation me:rits closer scrut:~~Y.'. Indications are t;h'.'lt. o. light ·bu,mp, · 

through r~ilure to induce a f~ne grain size durin~ subsequent 

anneals, may resuit in s~bs1ion~o.rd hardness in the head~ of' 

:finished Shel.ls~. ~is wil1. be invcst,igat.ed :further • 

PLANT ASSISTANCE: 

~eta.Ll.urgi.co..J. assistance to the western pl'.lllts by three 

membeDs or the :Metallurgical. St~ff at full time ~or n period of 

one month_ precluded much pro~ress Qn othor projects dUI'.~ng·the 

pa.st month •. 

At Denver and Loke Ci.t.y the work compriaed;. 

I.; The pre:pa.ra~J:on o:f .:i complete set <;>f heat tree.t­
ing and mo.terial. spooificntions .to~ o.11 tools 

. (done in c~o:p;J;a1fi:9I.1 w1, t~ t~e B~idgepor"t! Pi~~ 

2 .• 

3. 

Meto..J.lurgist J '· . . 

~e searching ou~ o~ de~ective heat treatments 
iri J?lirchasecl ·~cols; · ·' · · · · · · 

Visits to t~e orr~nding ~ool v~~~o~s to ~~ach 
thom in the heat trco:tm.ont of our tools; 

4. · Coaching or the hnrdening rcom porsonncl ~ 
hcnt treating practice! · 

, 

-· 
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5~ The adjustment of farnc.ce.atmospheros in the 
htlrdening roora for minimum decurburiza.tion -
and scaling; 

6. Assistance to process in trouble shooting, in­
cluding nnn.ealing control, grain size control, 
work hardening or shells quringheading, etc. 

STEEL RIM FIRE: 

The investigation of nnterinls, i.e., the relation-

ship or composition, heat treatnent and coid working to physical 

properties is Cotlplete. Ai'ter considerublo delay we have just 

obtained a ship~ent or suitable steel for tho production of size­

able sanple lots. Tbesc are now in process. 

DISCONTINUANCE OF J3Ll\CK POWDER l;N BUNK CARTRIDGES: 
I • 

A satisfactory charge or Bullseye powder has been de­

termined for the following blanks\ .22 rim fire, .)2 S.&.W., 

.JS S.&W.; ond 5 in l Movj,e Blanks. These blanks have success-

~ully passed noise level and casualty tests, Photographs have 

been taken or the muzzle flash from both black :poWder loads :ind 

Bullseye loads. In eve-ry case, the Bul.l.scye loads showed nb­

sences of burning powder grains blown from the muzzle. This is 

n conspicQous ~caturc of the black powder loads, 

STUDY OF SMALL ARMS POWDERS: 

Work has begun on design or a constant volume bomb and 

11 smo.11 caliber cannon. 

HIGHER VELOCITY SHOT SHELLS: 

A Progress Report has been written pointing out that 

- '7 
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work on this problem. cannot be proritably continued at this 

ti.me. 

STEEL PRIMER CUPS~ 

Considerable difficulty has been experienced in ob­

taining the desired sensitivity in the steel cups recently pre­

pared. Progress is slow due to press or other work. 

CHRONOSCOPES: 

The last of the nine Coil Disjunctors has been de­

livered for use by the Ba.llistics Department. 

Work has been started on un El.cctronic Standard In-

terval Generator ror use in calibrating chroncscopes ::m.d chrono-

grnphs. 

Work is progressing on the two units to udap~ Coil Dis-

junctors ~or uso with Boulenge Chronogruphs. 

PRESSURE INDICATOR: 

A Part IV to this project has been written to cover 

aid to the Bo.ll.istics Department in ~dopting this instrument fer 

oontro1 tests. 

POWDER LEVEL INDICATOR FOR . • 50 CALIBER STRAIGHT LINE LOADER: 

· A photoe1ectric ala.rm :ind hopper door inte?lock has 

been developed nnd instal.led on machi.Iie #lJ tor a trial pericd. 

This device will prevent the hnz~rd o~ cxcossivo povld.er in the 

hopper and at the swne time w11l prevent tho operaticn cf the ma­

chine When the powder 1eve1 is low. 

- 8 -
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METALLURGIC.AL PLANT ASSISTANCE - ILION: 

Magnetic Steel Sorter: 

A let cf ordinary high apeed steel wns accidentally 

mixed with a lot of' cobalt high speed stce1 of the same size in 

the Ilion receiving room. In respcnsc tc a roquost from the 

tool room for a method c~ scrting, mcst of the common tests wore 

tried, unsuccessfu1ly. Finally an alternating current impedance 

bridge wns inprcvised and the two analyses wore separated thrcugh 

their effect on the balance of tha bridge, 

The mcst important applioo.tic-n cf' the device to do.te 

has been on Springfield receivers. Sone low cnrbcn steel burs had 

been mixed with the medium carbcn alley steel f'ro~ which the re~ 

ceivers are made, and forgings rrom this steel had passed into 

the other production departments. All receivers·in t~e Military 

Division, from completeq guns in warehouse be.ck through the 

rough rorgings are being checked with the sorter. The method is 

incomparably more rapid than the only.other reliable one or 
Rockwell or Brinell hardness measurement. 

Tool Heat Treatment: 

Assistance is being rendered in improving tool heat 

treatment practices in the tool heat treating shop. 

Spccit'ic Tools: 

Vo.rious·tight jobs are being investigated in rui attempt 

to improve tool lite. Preliminary tests indicate that the qvcrag~ 

li~e of military barrel reamers made of high speed steel ccn be 

approximately doubled by treatment in molten cyanide. 

- 9 -
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ARMS: 

Model. 760: 

A Progress Report is being prepared. Submittal of 

Part IV of the project is still delayed by estimating difricul-

ties. 

Model. 800: 

Two preliminary designs of a low cost single barrel 

shotgun have been drawn. One of these merits :further study, 

Low Cost Single Shot .22: 

Calculations required for muking sco.lc drawings of 

this conception are now being made. 

Muzzle Device: 

• 

Assistance hns been rendered 1n work on improved pattern 

control. means. 

TR..\PS: 

Non-Aluminum Shove1 Typo Carrier: 

Samples have been sent to Bridgeport und to Findlay for 

lif'e tests •. 

Lower Cost Trap: 

. A Progress Report is being prepared. Accomplishments 

to date are encouraging. but more f'unds will be required to 

:f'inish the job. 

- 10 -
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