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RESEARCH DIVISION

CONDENSED MONTHLY SUMMARY REPORT
DECEMBER, 1942

PERSONNEL

D. Petruccelli, formerly oh'thé regearch staff at Bridgeport,
was transferred to Department DRF on December 15.

T. W. Mullen, Jr., Davidson College, B.S. Chemistry, '39, was
transferred from Spruance (Du Pont Rayon) to Lake City as Re-
search Division Representative, effective December 2L.

R.A.A. Hentschel, formerly Assistant Manager, Research Divi-

sion, was appointed Assistant Superintendent, Product Engineer-’

ing and Control Section, reporting to R. J. Seiler, Superin-
tendent, effective December 28.

L. R, Crittendon, formerly Develoﬁment Engineer, Ilion Works,
was appolinted Assistant Manager, Research Division, Iliom, re-
porting to W. O. Stauffer, Manager, effective December 28.

P. B. Rutherford, Section Head, Gun Design & Process Section,

will report to L. K. Crittendon, Assistant Manager, effective
December 28.

C. C. Loomis, formerly Development Supervisor, was appointed
Mechanical Research Engineer, reportiag to P. B. Rgpherforu,
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Gun Design & Process Seétion, effective December 28.

Shadburn Marshall, formerly metallurgist on the Research Di-~
vision staff at Bridgeport, was appointed Section Head, Chem-
ical & Metallurgical Section, Research Division, Ilion, report-
ing to L. R. Crittendon, Assistant Manager, efiective January 1.

* ok ¥
PRIMERS

Non-Mercuric, Non-Corrosive Primers:

Additional work on the use of HMTD as a sensitizer in
1348 type mixture has shown that there is an unknown variable
in different samples which has given variable sensitivity end
stability results. This effect is being checked further.

An extensive cold barrei time test ﬁsing 1348 mixture
containing 5% sensol has been made and barrel time was satis-
factory. This experiment will be repeated.

Premixtures containing calcium oxalate are belng
evaluated for mass detonation chzracteristics and ignition.

Study of New Priming Materials:

Lead oxalate, arsenic pentoxide, antimony pentoxide,
zinc stearate, thymol and calcium oxalate are being investigated

es constituents for premixtures.

Further work has been done to develop & dr'op test pro-
cedure for use in testing initiators.

Further results have been obtained from calorimeter
tests on different priming mixtures.

A sample of the lead salt of nitroaminoguanidine has
been prepared using the methods outlined in U. 5. Patents
2,251,101 and 2,286,307. Drop test sensitivity and flash point
are being measured. -

Samples have been prepared according to Patent 2,292,956

and will be sent to the Experimental Station for X-ray diffrac-
tion and quantitative analyses to determine the presence of lead

double salt.

Determination of Moisture Content of Priming Explosives:

Additional work with 1342 mixture and with sensol
using ethanol as a solvent has shown that moisture can be de-
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termined with a precision of £ 1.5% by the same method used
on other priming mixtures. 1341F priming mixture is now belng
tested.

Plant Assistance (Bridgeport):

As a result of misfires and hangfires in caliber .30
and caliber .50, and misfires in caliber .45 ammunition and
primers, considerable attention has been given to the extremes
of bridge thickness and charge weight end the drying of these

primers.

A method of removing empty cups from the charging
Plates without the use of wax is being developed as wax has been
found as a cause of misfires in caliber .30 and .45 primers.

The increased number of rejections of batches of
mercury fulminate has been thoroughly investigated. Constent
contact has been maintained with Hazardous Area supervision,

‘Quality Control, Process Section and the suppliers of this ma-
terial, the Du Pont Explosives Plant at Pompton Lakes, New Jersey.

Closer control of the screening operation and more freguent
sampling of the material appear to be relieving the situation.

The procedure for routine sensitivity testing of TX-2,
#125 and 20 M/M mixture has been modified. The procedure which
is now in operation will show insensitive mixtures which would
not have becn detected by the method previously usecd.

The automatic priming mechines used for #299-T mixture

in caliber .22 shells have been thoroughly studied and a method

has been devised which will make possible the satisfactory oper-
ation of these machines on this mixture. A formal report is be-
ing prepared on this subject. =

Additional samples of coated foiling papers have been

tested in the Bridgeport process but have not proved satisfactory.

In a study of the effect of foiling paper the igniticn charac-
teristies of primers with and without foiling paper were found
to be the same.

The possibility of incorporating wet PEIN into the
#125 mixture is still being studied. This development is now
concentrated on the study of wetting agents which permit the
PETN to pass through a plastic screen without clogging the holes
in the screen. _

Safaty: Assistance has been given to the Bridgeport
Plant on the following items:

(1) Procedures for mixing and handling shot shell
tracer mixture, charging pellets, and handling
and transporting the pellets to the loading
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operation have been outlined in cooperation
with the Bridgeport Safety Unit;

(2) Information has been obtained which will en=-
able the Works Engineer to write a project
for the purchase and installation of a vac-
uum cleaner t¢ be used in removing explosive
dust in connection with the tracer charging
operations;

(3) Information was obtained from the Pompton
Lakes Plant which will aid in reducing the
hazard of mixing 20 M/M mixture;

(4) Work has boen done in cooperation with the
Kings Mills Plant and the Bridgeport RHazard-
cus Area in developing & suitablc method of
packing polnol for shipment to Kings Mills
which will prevent it from freezing during
transportation or storage.

Plant Assistance (Military Division):

Lake City:

Tracer Manufacture: Magnesium has been received from
a large numper of vendors in small lots and this has led to
variations in the performance of tracer, particularly the cali-
ber .30 M2. Attempts are therefore being made to segregate lots
for use in the M2.

Carbine: Difficulty has been encountered in obtaining
correct velocity/pressure relationships and some work has been
done in an attempt tc check Bridgeport recommendations on
primer pellet weight.

Caliber .50 Primers: Undue sensitivity is being ex-
perienced in the callber .50 primers. Attempts have been made
to correct this through slight changes in dimensions of com-
ponents. A further attempt is being made to reduce sensitivity
by using scmewhat finer antimony sulfide.

Denver:

Incendiary: Experimental work on the lead core design,
on which Denver is doing the original work on caliber .30, has
been pushed. Results to date are very gratifying.

Tracer: Aside from difficulties introduced by small
lots of magnesium from e large number of vendors, no particular

trouble has been encountered. Caliber .30 M2 is being pro-
duced with no undue difficulty. .

-4 -
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Standard Process Records: A final check has been
made of Standard Process Records which are now almost rsady
for distribution.

Utah:

Caliber .50 Primer Sensitivity: Comsiderable difficulty
has been encountered with caliber .50 primers wnich are unduly
sensitive. Whiie the cure to this problem is being sought a
method has been investigated for using those primers whioh
appear to be too sensitive.

Caliber .50 Priming Mixture: Production use of wet
PETN continues and in conjunction with this a wet screening of
PETN, prior to mixing, has been instituted. This has required
minor changes in the composition of the gum solution.

Tracer: The same difficulty has been encountered at
Utah as at Lake City and is requiring considerable work, par-
ticularly with respect to the celiber .30 M2.

Caliber .50 Lead Core Incendiary: 7In cooperation

with the Process Section and the Manufacturing Department a
new design has been developed which appears to show consider-
able improvement over the original design with respect to ac~

curacy and "keyholing".

Lowell:

Caliber .50 Primers: Although primed case sensitivity
has been good, dimensions cf  -some components have shown ex-
cessive variation. Attempts are being made to reduce these
variations before they show up in the completed primer drop
test.

Explosives Laboratory: A full time chemist is now
available in the Explosives Leboratory and laboratcry equip-
ment is being casembled and testing procedures are bdeing de-
vised.

Kings Mills:

Serious sensitivity difficulty in the carbine primer
has been traced to large variations in the dimensions of metallic
components. There are no particular difficulties with the mix-
ture except the problem of maintaining constant moisture ccontent.
This is influenced by the moisture content of polnol. New methods
of packing polnol are being investigeted at Bridazeport and Lake

City.
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STEEL AMMUNITION

Corrosion Resistance:

Promising results have been obtained on caliber .45
steel casés which were given the following corrosion resistant

finish:
Parkerized;

Tumbled in furfuryl alcohol with
& resinifying agent;

Removed from the alcohol and, while
still being tumb%ed, heated for

5 minutes to 250 F to resinify the
furfuryl alcohol.

The resulting finish is smooth, black end glossy, and, with no
bullet inserted, has glven promising salt spray resistance up to
48 hours. With a bullet inserted promising 24-hour salt spray
resistance hes been obtained. Attempts to apply the finish to
caliber .50 have just been started. Because of the necked-

down shape and larger size, a tumble spplication does not ap-
pear as easy for this case as it does for caliber .45. Work,
however, is being continued.

Calidber .50 Steel Case:

The main effort during the pest month has been the set=-
ting up of a tentative process record and the attempt to produce
by means of it 50,000 cases by. the end of the year to meet the
requirements of the current comtract. It appears at this time
that this requircment will- be met.

SHOT SHELLS

Piston Plus:

In order to isolate the powder from the running of
paper body wax which is partially aebsorbed by conventional
wads, a new basewad 1s being evaluated which utilizes a high
skirt to completely enclose the powder. Such & means would
make possible the use of Piston Plus wadding with accompanying
ballistic advantage and also provide better storage stability
than the present shell.

Molded Wads:
Asplund 12 Gauge: The supply of scrap felt will
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shortly be exhausted and it is planned to change early next
month to a 13K formulation (beaten kraft and unbeaten Asplund)
and recirculation of ‘the drainage water. A discussion was had
with the: manufacturer o¢f the Vortex beaters and he agreed to
take whetever steps were necessary to provide satisfactory
operation for use on the 13K wad.

A cost quotation is béing obtained on  secondhand
beater equipment for use on 100% Asplund formulation and a
study will be madc of the economics to decide whether this wad
should replace 13K. :

16 end 20 Gauge: An-extensive series of tests on the
20 gauge Molded Wads made last month has been completed and
entirely-gatisfactory performance on all counts has been se-
cured. Tools are currently being made up for the 16 gauge ex-
perimental run.

New Crimp:

A -project has been authorized which will attempt to
determine whether variations in body diemeter and/or corrugation
are of controlling importance in the often-alleged claim that
Peters New Crimp eject more reedily than Remington New Crimp.

A production quantity of the new scuff resistant tape
is being prepared. A part of this will be used for extensive
Tiring tests at Bridgeport. If this test i3 succeseful, the
tape will be used on shells going to Army camps.

INTERIOR AND EXTERIOR BALLISTICS

Study of Small Arms Powders:

A series of nomographs has been constructed which speed
up the interior ballistics calculations. These calculations in-
volve taking bomb test data on powders, cartridge case volumes,
welght and cross section of bullet, etc. and predicting pressure
curves and velocities. Experiments concerning friction and
engraving forces will be undertaken.

Primer-Powder Relationship:

Powder ignition temperatures from bomb test analysis
were predicted to be about 180°C. Aotual test under atmos-
pheric pressure gave a flash temperature of 200°¢.

.22 Plant Assistance:

. Revisions are in progress on the experimental Mann
barrel mount to make it less sensitive to chamges in mounting.
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Preliminary use of the laboratory crimper indicates that vari-
ations in crimp lead to variations in velocity. Accuracy,
however, has been surprisingly insensitive to small changes

in crimper knife position and orientation.

ARMS

Model 760:

An aluminum receiver for this model is now belng made

in the model shop. This recelver incorporates all design re-
visions and will provide a better example of the finished prod-
uct than does the present model with brass recelver.

Model 740:

Design work on this model has been started. It is
planned to use the present brass Model 760 for experimental work

in developing satisfactory gas operating means for the Model 740,

end work is progressing along this line.
Model 800:

The Ilion Design and Development Section submitted
rough sketches of a revised design for this arm. After the
elimination of certain features this revised design will prob-
abiy deserve serious consideration including a careful cost
estimate.

Model 500:

Work on this déSign‘hés been resumed and it appears
that the difficulties formerly encountered with excessive fric-
:ion can be overcome without any increasec in cost of produc-

on. .

Bore and Sight Aligner:

The bore and sight aligner designed for use with the
Model RS03A3 rifle is nearly completed and should be ready for
trial operation early next month.

Two Groove Rifling:

A relatively simple means of converting a four groove
Tifling machine to two groove operation has been tried. Trials
indicate that the conversion is entirely satisfactory, and the
plant is now seeking quotations on the work.
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Draw Rifling:

Investigation of this method of rifling barrels has
been started. Results have been extremely gratifying. The
only barrel that has been built into & gun shot satisfactory

groups.
Low Cost Dehurrigg:

’ Experimental rumbling of RSO3 components is being
continued. Projects for the procurement of tumbling equip-
ment for tumbling the RSO3 ejector and cutoff have been written.
Several visits to other concerns have been made for informa-
tion on tumbling equipment and methods.

Application of the Browning Solution:

Felt and cellulose sponges have been substituted for
pnatural sponges as the medium of application of the browning
solution to arms components. Work on other methods of apply-
ing the solution has been temporarily suspended because of
the urgency of other projects.

Gun Stocks:

Drastic Drying Schedule: Examination of the run of
8,000 Springfield urea-treated blanks which was accomplished from

the green state to commercial dryness in an unprecedented 28%
duys was found on examination to have resulted in a2 surprisingly

low percentage of rejects. This is indicated by the following
data:

Drying- Schedule B Percent Rejects
Standard Ilion drying (not
urea treated) 12 - 15
Urea-treated run 8

Untreated standards with urea
‘run 24

Project: 1In view of the encouraging results obtained
in the accelerated urea-treated run, a project to establish
completely the advantages and operating conditions of urea-
treated gun blank drying was authorized.

Moisture Measurement: Electrical measurements have
shown high sensitivity to the moisture content of wood. Measure-
ment of the dissipative factor of a cube of wood at 1,000 cycles
per second shows some promise of estimating the conditions at
both high and low moisture content. Work is continuing.

-9 -
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Pattern Control:

Rotary Variable (Omni) Choke: (Critieal limits have
been estebliished for the length of the vent section in the Cutts-
Poly cumpination. These data were obtained for patent pur-
poses.

Longitudinal Variable (Trombone) Choke: A modified
slide was tested and tc date has shown no evidence of binding.
There is, however, some evidence of buildup on the vent section
vhich is believed to originate from molten lead spray melted
from the pellets by the powder gases. Steps to overcome this
are being considered.

Force Measurements on Springfield Rifles:

Construction of apparatus is complete. Preliminary
tests of the fore= on the bolt face showed spurious pulsations
which were traced to magnetic action from the moving firing
pin. A non-magnetizing gauge was constructed and these spuri-
ous effects have disappeared.

Megnetic Tester:

Hardness tests on rough forged rifle barrels cen be
correlated with bebavior in the magnetic tester. Further work

on these lines 1s being done at Ilion.

Spring_gield Rifle Accuracy Study:

Preliminary investigetion indicates that the bedding of
the rifle in its stock is an important variable affecting ac-
curacy. A Part II is being prepared to cover a detailed study.

Plent Assistance (Ilion):

Preoduction chrome plating is progressing satisfactorily.
Several new racks heve either .been made or procured to increase
the plating capacity. Continued assistance has been rendered
to the plant on tool metallurgy including low temperzture cy-
aniding and over-tempering tc increase tool life. Substitution
of the 1.5% high carbon, high chrome teol steel for the 2.5% type
in several gauges indicates lmproved ease of machinabllity. Pre~
liminary results with carboloy tipped turming tools and’ barrel
drills indicate an increased life of 300-500% per grind.

TRAPS

Rite Flite Traps:

Certain alterations in the trap model have been made

- 10 -
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‘ and appear to yield satisfactory results, subject to ccnfirma-~
tion by outdoor trapping tests.

MISCELLANEOUS

Raw Materials Specifications:

Work on this project has been completed end a report
is being prepared.

- WOS : MDB | I
1/19/43 -
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‘ PROJECTS WRITTEN THIS MONTH:
Cathode Ray Oscillograph - Part II

PROTECTS BEING WRITTEN OR PROPOSED:

Novel Variable Pattern Device

PROGRESS REPORTS WRITTEN THIS MONTH:

Bullet Lubricants (RDR-42~19)
Williams Autoloading Shotgun (RDR-42-25)
Caliber .50 Steel Cases (RDR-42-24)

Bore and Sight Aligner (RDR-42-23)

LIBRARY ACCESSIONS:
Controlled Atmospheres - A.S.M.
. Heat Transmission - McAdams
Shop Theory - Shop Theory Dept. of Henry Ford School

- Theory of Gaseous Conduction and Electronics - Maxiield and
: Benedict

Walls Dictionary of Photogfaphy - Mortimer
The Physical Examination of Metals (Vol. I1) - Chalmers and

Quarrell -
The Construction of Nomographic Charts - Mavis
Plastics for Industrial Use - Sasso
CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER BARBER - PRESALE R 00991%%5001 11
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SUMMARY REPORT OF RESEARCH PROJECTS
. $500 AND OVER

Number Of§ Amount
Projects Authorized*

New projects authorized during

December, 1942¢csecrscncevaccinstsns = 4 & 6,200
New parts of old projects author-

ized during December, 1942......... 3 126,800
Completed during December, 1942.... -2 39,035
Completed to d8tE. o eerannnnn... cee 71 . 310,941
Open (December 31, 1942)...... beees 65 582,748
Completed parts of open projects... . - 204,598

*Not including Plant Increase and associated Operations
items.

EXPLANATION OF THE TERMS USED ON SCHEDULE

"Urgency" o

D - Dormant

N - Narumal activity

A - Urgent

AA - Highest practical urgency
"Section"

C&M ~ Chemical and Metallurgical

"Amount Authorized"™ - Refers to last part

"Balance" - Refers to end of previous month
"% Spent" - Refers to end of previous month

and is for last part

"Completion Dates" - Refers to scheduled and revised com-
pletion dates

"% Complete" - Estimated in terme ot work under

current part

KINZER V. REMINGTON
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