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. MIL-P-19264A(NOrd)-
k September 1959
UPERSEDING

C=MIL-P-19264 (NOrd)
27 March 1956

MILITARY SPECIFICATION |
PROPELLANT, CANNON, NAcO ~ (U)

1. SCOPE

1.1 Scope - This specification a.vars "cool" non-picrite propelia.nta
(NACO) 1/ suitable for use in cannon. :

1.2 Classification - Propellant shall be furnished in one of the fol-
lowing types compositions and classes, as specified
in the applicable requisition, contract or order.

1.2.1 Types - The classification of propellants, under this specification
with respect to the chemical formulation (flame temperature
level) is designated by types as follows. The term "Flame . -
temperature! as used in this specification indicates the
adiabatic flams temperature calculated from the chemical
composition. '

Type I Propellant of 2000°K nominal flams temperature
Type II Propellant of 2200°K nominal flame temperature
Type III Propellant of 2150°K nominal flame temperature
1.2.2 Compositions — Designation of composition is as follows:
Composition A Propellants containing ethyl centralite (EG) as a
coolant kut no potassium sulfate flash-suppressant
 (Bo-NACO)

Composition B Propellant conta:!.niz.lg‘ ethyl centralite (EC) as a cool-
ant §nd potassium sulfate as a-flash-suppressant (EC-
NACO ,

. e e
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Composition C Propellants containing butyl stearate (BS) as a
coolant but no potassium sulfate f.l.ash-supprea-»
gant (BS-NACO)

Composition D Propellants containing butyl stearats (BS) as a

gcoolant and potassium sulfate as a flash-suppres-
sant (BS-NACO)

1 The Term “NAGCO" designates the Navy ftgooll aingle-base pzmpellant
types which contain low-nitration mitrocellulose (12.0% N, nonﬂ.mk)

1.2,3 (Classes - Designation of grein form is as follows:
Class 1 Cylindrical mlti«perfor&ﬁed grains
Class 2 Cylhdrical mingle-peffomte‘d grains

2, APPLICABLE DOCUMENTS |

2.1 Ths following lpacificationss standards and publications of the issue

in effect on the date of invitation for bids, form & part of thia
@paciﬂc&tiona

SPEGIFIC.M‘IONS

MILITARY

JAN=P-193 Potassium Sulfate {for Ordnance use)
JAN-E~199 Ether, Diethyl

MIL=-P=231 Propellant, Pymcellulosa

JAN-N-2Lli  MNitroocsilulose (for umse in Explosives)
JAN-E-255 Ethyl Centralite (Carbamite)

JAN-P=270 Powder, Propellant, Cannon

JAN=P=-309 Pouder, Propellant, Cannon

MIL-E-}4163 Ethyl, Alcchol (For Ordnance use)
MIL-L-18618 ILsad Carbonate, Basic, Dry (for Ordnancs use)
MIL-B-21465 Butyl, Stearate - mormal

STANDARDS
MILITARY

MIL-STD-129 Marking for Shipment and Storage.
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PUBLIGATIUNS
NAVY DEPARTMENT
BUREAU OF ORDNANCE |
OP 5 Ammnition Ashore Handling, Stowing and Shipping

OP 40O General Specifications for the Mamfacture and
Inspection of Ordnance Material for U.S. Navy

*0.8. 1666 Powder, Propellant, U.S. Navy Ouns
(Ballistic Appendix)

MR 10 Revision of Additive Constants for The
‘Simple Caleulation of Thermochemical Pro-
perties for use in Ballistics (Naval Pow-
der'Factory Memorandum Report)

(Copies of specifications, standards, and publications required by con-
tractors in connection with specitic procurement functions should be ob-

tained from the procuring agency or as directed by the contracting of-
ficer.) .

2.2 Other Publications - The following publication, of the issue in ef-
fect on date of invitation for bids, forms a
part of this specifications:

L9 CFR 7178 - Code of Federal Regulations

(The Interstate Commerce Commission regulations are now a part of the
Code of Federal Regulations (1949 Edition-Revised 1950) available from the
Superintendent of Documents, Government Printing Office, Washington 25, D. C.
Orders for the above publication ahculd cite "L49 CFR 71-78 (rev. 1950)".)

3. REQUIREMENTS
3.1 Materials

3.1.1 Raw-Materials - The raw materials used in the manufacture of the
propellant shall conform to the corresponding
specifications iisted in 2.1, and in additionm,
the following materials shall be of the type,
grade, of class specified hereafter.
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3.1.1.1 Nitrooo]lulcue - thceualosa, grade E, of Specification JAN-

N-24J, containing 12.00 £ .10 percent nitrogen,
wlth & viscosity of 5 £ 2 seconds and a fine-
ness of 96 £ 6 ml., made from cotton cellulose
shall be used. The required nitrogen content
may bs obtained by blending nitrocellulose con-
taining from 11.90 to 12.20 percent nitrogen.
Nitrocelinlose made from wood cellulose or ni-
trocellulose recovered from scrap powder shall

not be used without prior approval of the con-
tracting agenecy.

3.1.1.2 Ethyl &lochol - Grade 2 of Specification MILE -463.

3.1.1.3 Bther,-Diethyl- Grade A of Specification JAN-E-199.
3.1.1.4 Ethyl Centralite - Class 2 of Specification JAN-E~255.
3.1.1.5 Potassium Sulfate - Grade A of Spacification JAN-P-193.
3.1.1.6 Butyl Stesrate - Specification MIL-B-21465

3.1.2 Reworked Materdals |

3.1.2.1 Normal Scrap - Normal scrap colloid from mixers, blocking presses,
extriading presses, cutting machines and other wunits
shall bs collected frequently into covered re- -

" ceptacles, and kept soft with solvents. This col-
loid may be used in the mixers, either by itself,
or mixed with fresh nitrocellulose. It shall be
further softensd, if necessary, in the mixer.

301&02 Hard Scrap- Hard colloid or hard rework from eny opera.tion of

the same composition as the material in process, or -
base grain accumulatiing between solvent rescovery and
coating operation, if clean and not damaged by heat

or sunlight, may elsc bg softened with solvents and
used with fresh nitrocelluloss in mixing. The quantity
shall be such as to produce a uniform colloid, but

shall usually be not over 10 percent of the mixer
charge.

3,2 Composition

30201 Nominal Formiation - The product ehall contain, in approximately
th@ proportions by weight showm in "Mbl@ I, or Teble II as appropriate,

&
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all of the ingredients specified for sach propsllant type, as indicated.
The general control of propellant composition under this specification
is by means of the test and performance requirements set forth, par-
ticularly the gun ballistic requirements, and the clesed bomb relative
force which, for a given propellant type, is proportional to the flams

temperature. (The chemical analysie shall be reported on the deacription
of each powder lot.)

Table I. Nominal Chemical Composition, FO-NAGO
Conatituent Percentages by Weight

Type I Type I Type II Type II
Comp A Comp B Comp A Comp B

Nitrocelluloss 89.0 ‘87.5 91.4 89.4
Etwj. Centr&li‘be : : 600 600 3.8 2.8
Basic Lead Carbonate 1.0 1.0 1.0 1.0
Potassium Sulfate —— 2.0 . ——— 3.0

100.0 ~ 100.0 100.0 100.0

Table IT. Nominal Chemical Composition, BS-NACO
Constituent ' Percentages by Weight -

Type T Type I Type III Type III
CompC CompD CompC  CompD

Nitrocelluloss . 90.6 89.2 91.7 89.3
Butyl Stearate 5.9 5.3 3.3 2.7
Ethyl Centralite 1.0 1.0 1.0 1.0
Basic Lead Carbonate 1.0 1.0 1.0 100 )
Potassium Sulfate ' — 2.0 — 3.0
Total Volatiles 1.5 1.5 - 3.0 3.0

3.2.2 Flame Temra.ture -~ The calculated flame temperature of each pro-
‘pellant lot shall be reported for information.
The calculated flame temperaturs of I
propellant lots shall not emceed 2050°K.
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3.2.3 Ethyl, Centralite ~ Any type of propellant covered bty this spec-
itication shall contain a minimum of 1.0%
ethyl ocentralite to act as stabilizer. (The .
nominal formmlations listed in Table I indicate
approximately total percentages of athyl can-
tralite necessary in a propellant meeting per-
formmce' and test requirements.)

3.2.4 Basioc Lead Carbonate ~ The percentage of this a.nti-foﬂ.ing agent
shall be within the range 1.0 £ 0.2%.

3.2.5 Potassium Sulfate - For the propellant types containing potassium
sulfate as flash-suppressant, the content shall
be that specified within a tolerance range of
£ 0.3% K250,. The requisition, contract, or
order may specify other percentages of i‘lash-
suppressant than those listed in Table I.

3.3 Grain Form and Dimensions - The grain form and dimensions shall com-
Ply with the ‘requirements listed in JAN-P-270. Waiver of the JAN-P-270
specification may be secured Ly approval of the Bureau of Ordnance if

necessary to satisfy PPD (Production Packing Department) provided the
ballistic requirements are satisfactory.

3.3.1 Web - The web of all propellant lots.shall be of such magnitude
that the propellant mests the ballistic requirements, after
having met the flame temperature and volatile content re-
quirements of sectlons 3.2.2 and 3.2.1 (Note: It is re-
commended that Type I propellant lots be controlled in the
drylng by use of closed bomb and total volatiles determina-

tion; howsver, such controls are left to the discretion of
the mumfacturer.)

3.4 Test Requiremsents.

341 Density - The minimm permissible valus shall be 1.55 grams/cc.
The preferred minimum density value 4is 1.57. (At-
tention 1s called to the fact that density is a factor
affecting the packing characteristics; all propellant
lots must £it, with satisfactory pacld.ng depth, into
the cartridge case for the applicable gun.)

3442 St.ab:llitx‘- Imen_aubjectéd_ to the 134.59C heat test, the propel-
lant shall not cause complete fading of the methyl
violet test paper to a salmon pink ocolor in less than

:no hour. Explosion shall not ooccur in less than five
ours. ) .
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3.4.3 Closed Bomb Requirements _
3.4.3.1 Relative Force -~ Thé measursmsnt of relative force shall be

made in a closed bomb, The reference propel-
lant shall be supplied by the Bureau of Ord-
nance and shall be representative of nominal
composition of the propellant type to be test-
ed, preferably the standard propellant for bal-
listic aooegta.nne tests. The average relative
force (R.F.) value shall be within £ 2.0% of the
standard of reference lot. If the reference
propellant. is not representative of the desired
flame temperature, then the relative force re-
quirement may be changed to cover a range of
4% not centered about the referance propellant.

3.4.3.2 Relative Quickness - The average relative quickness (R.Q.) val-

ua found in the closed bomb test shall be
reported for information; there are no
apecifioation requirements of R.Q.

3.5 Gun Ballistic Mg -~ The propellant shall oomply with the bal-

1listic requirements of Ordnance Specifioca-
tion 1666. Additional requirements as to
mindmmm production packing depth in the
cartridge case mw be apecified in the

contract. _
3.6 gesging.
3.6.1 Approval of !;‘gg._m t gm Processes - Details of the mrmfacturing

process, and description of
theequipment used by the contract~
or shall bse submitted to the .
Chief of Bureau of Ordnance, De-
partment of the Navy, Washington,
DeC., in writing and written ap-
proval received, prior to com~
mencemsnt of marmifacture. Any
deviation from the approved manu-
-faocturing process must te sub-
mittad in writing and receive.
the written approval of the Chief
of Bureau of Ordnance, Department
of the Navy, Washington, D.C.,
prior to use.
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3.6.2 Recommended Manufacturing Processes - The following procedures

have been successfully used for the
mamifacture of NACO propellants.

3.6.2.1 Dehydration. of Nitrocellulose -~ The nitrocellulose is dehydrated
with ethyl aloohol, to remove all water.
At least 1.0 pound of alcohol for every
pound of dry nitrocellulose in the press
charge is pumped through the block, in-
cluding the aloohol left in the block,
having no more than is required for
mixing. (Approximately 23%).

3.6.2.2 Block Breaking - The blocks of detwdrated nitrocellulose are Broken
up in a suitable block breaker, equipped with screen
to remove all lumps and the mixer charge is weighed.

3.6.2.3 Mixing ~ The weighed charge of nitrocellulose is placed in a suit-
able mechanical mixer in which the blade action may be
reversed, and is thoroughly agitated for ten minutes and
sampled for T.V. The required amount of basic Lead Car~
bonate (Type I-A, II-A) or of basic Lead Carbonate and
Potassium Sulfate (Type I-B, II-B) are then added and dry
mixed for about ten minutes when the required amounts of
alcohol, ether, and ethyl centralits dissolved in the ether
are added, and the charge thoroughly mixed for onsé hour,
revarsing the blade astion several timess to insure propsr
incorporation of the ingredients. The solvent for this -

" type nitrocellulosa should consist of 75-80 pesrcent alcohol
and 20-25 percent ether and the solvent ration compared to
weight of dry ingredients should be between approximately
0.9 and 1.2 depending upon the discretion of the manmufac- -
turer and the extsnt of solvent losses during mixdng. How-
ever, the exact solvent mixture, the amount of solvent and
the mixing time shall be sufficient’to give thorough colloid-
ing and distribution of all ingredients. For propellants of
the compositions C and D, the weighed charge of nitrocel-
luiose is placed in a suitabls mechanical mixer in which
the blade action may bs reversed. The reguired amount of
basic lead carbonate (Type IC and ITIC) or of basic lead car-
bonate and potassium sulfate (Type ID and IIID) is added and
dry mixed for five (5) minutes. The required amount of butyl
stearate and alcohol are mixed and added te the mixer. The
required amount of ethyl centralite is then dissolved in
the required amount of ether and added to the mixer. The
charge is then thoroughly mixed for at least 25 minutes,
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" reversing the blade actinn several timss to énsue pro-

per incorporation of the ingredients. The solvent for
this tyre nitrocellulose should consist of 75-80 per-
cent aloohol and 20-25 psrcent ebher and the solvent
ratio compared to weight of dry ingredients should bs
between approximatsly 0.8 and 1.0 depending on the dis-
cretion of the manufacturer and the extmnt of sclvent -
losses during mixing. However, the exact solvent mix-
ture, the amount of solvent and the mixing time shall be

sufficient to give thorough selloiding and distrih\r&ion
of all ingredients,

3.6.2.4 Pressing — The charge from the mixer shall be blocked for suf-

ficient time and at a pressure which has been prev~
iously determined to give thorough consolidation. At

the discretion of the manufacturer, the colloid may
then be strained in a ™macaroni® press in order to pro- .
mote more thorough colloiding and to remove uncolloided
nitrocellulose, and foreign particles such as pleces of
mstal and wood. If colloid is not strained in a macaroni
press, screens must be used in the finish press. The
colloid shall then be blocksd and pressed through dies to
form strands. The strands shall be granulated by passing
through cutting machines into grains of such dimsnsions
that after proper drying shall have the desired final
dimensions and perforations. -The screens used shall be
such as to reduce to a minimun the amount of uncolloided
nitrocellulose in the finished grains. Unless found
free of foreign particles. the material left on the
screens shall not be reworkdd.

NOTE:~ At the discretion of the ma.m:.facturer, the col-
Yoid may be strained more than. once in the "macaroni®
press to produce a better colloid and one that will
work better in the finishing presses.

3.6.2.5 Solvent Regovery - The powder shall be subject to a solvent re-

covery process having for its object both the gradual
removal from the powder grains of the bulk of, and the
economic recovery of the volatile solvents, alcohol .
and ether, used in their mamufacture. The rate at which
the temperature 1s increased shall be left to the disore-
tion of the manufacturer, the rate being such as to pre-
vent undus distortion of the powder grains. The tem-
perature at any time duri.ng the solvent recovaery pro-
cess shall not exceed 55°C. The solvent Trecovery pro-
cess shall be continued until the grains are shrunk
down to the extent that further processing, such as
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water-drying or air-drying will not result in additional
distortion of the powder grains.

3.6.2.6 Water-Drying or Alr-Drying -~ After being shrunk down and freed

of the bulk of ite volatile solvents during the solvent
recovery process, the powder shall be dried in air at a -
temperature not excesding 55°C or stesped in water at a
temperature not exceeding 55°C for a time sufficient to
reduce the volatile solvent content to the desired value.
The number of changes of water during the steeping of

the powder shall be left to the discretion of the manu-
facturer. At his discretion, the manufacturer may sub-
Ject the powder, after the solvent recovery treatment,

to o8N air-drying treatment at a temperature not exceeding
55°C in order to reduce the volatile solvent content be-
fore steeping the powder in water and thereby improve

the appearance of the finished powder. Aster the volatile
solvent content of the powder has been reduced by the water-
steeping process, the powder shall be removed from the
water, and the sxcess water removed by draining followed

_ by air-drying at a temperature not to exceed 55°C.

3.6.2.7 Blending -

3.6.2.8 Handling -

The propellants should be packed within 24 hours after
completion of the drying cycle or after the heat is turned
off. If it is impossible to pack powder at the completion
of drying within the stated time then the powdsr should be
subjected to a 2i-hour drying period just prior to pack-
ing. These precautions are necessary because of the summe-
what }wgroscopic nature of these propellants.

Propellants of compositions C and D, on removal from
the dry house, should not be uzmecesaarily exposed to
atmospherlo conditions. The propellant should be un- -
formly blended in lots of prescribed size.

The propellant and its standard ingredients shall at
all times be protected from the action of direct sun-
light and acid fumes.

3.6.2.9 Sorting - The propellant shall be sorted thoroughly so as to re-

move cracked, distorted, short and long grains and other-
wlse deformed grains.

le QUALITY ASSURANCE PROVISIONS AND TEST REQUIREMENTS.

L+1 Lot - Unless otherwise specified, NACO propellants shall be manufact-
ured in lots of 50,000 pounds minimm and 550,000 pounds, max~

1mom.

10
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4.2 Sampling - The amount of propellant required to make up the bal-

listic, chemical and stabllity and closed bomb samples
shall be taken from containers sslected so as to be re-
pmsentative of the lot.

4.2.1 Ballistic Samples - The weight of the ballistic aample shall be as

spacified in 0.S. 1666, If the weight of the
samples required is less than 7 full containers,
a portion equal to one-seventh of the weight of
the required ballistic sample shall be removed
from each of 7 boxes. These 7 portions shall
be packed in individual ajrtight containers.
The ballistic sample may be taken as soon after
packing as desired, exonept when moisture has
been added to the propellant while in the blend-
ing tower, in which case the sample shall be
taken sooner than 48 hours after the time of
packing.

Le2.2 Chem‘lgal and Stabllity Samples - From each of the containers ammpl-

ed for the ballistic tests, an equal portion of propellant
shall be taken, so as to have a total weight for the chemical
and stability tests as specified in 0.3. 1666. Portions |
of these original samples shall be set aside for the 134.5 C
heat test specified in paragraph 4.2.3 and the balance '
blended thoroughly to form a composite chemical sample.

Five pounds 8£ the composite chemical sampls shall be taken
for the 65.5 C surveillance test (run for information only)
and forwarded to the Supply Officer, Naval Propellant Plant,
Indian Head, Maryland. The greatest possible cleanliness
gshall be observed in handling the chemical and stability
samples, and touching them with damp or soiled hands shall
be avolded,

442.3 Packing and Marking of Samples - All samples shall be patked in

airtight containers, preferably in glass jJars if the
samples are small, or in propellsnt boxes which have

been tested and found airtight immediately before use.

Each sariple container shall be marked té6 show the propel-
lant designation, lot number, manufacturer, contract number,
nmumber of pounds in the lot, and the number of the box from
which the sample was taken.

L.2.4 Closed Bomb Sample - The amount of propellant resquired to make up

the closed bonb sample as specified below shall be taken
from containers selected so as to be representitive of the
lot. A portion equal to one-seventh of the weight of the
required closed bomb sample shall be removed from each of

‘mavan baxaw. and thesa savan nortisna shall be blended and

11
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packed in an air-tight container,

Heb Sizs Closed Bomb Sample
0.10 inch or less : 7v~lb '
above 0,10 inch ' 14 1b

he3 Inspection and Test Procedures,

4e3.1 Grain Form and Dimensions, - The procedure described in MIL~-P-231
shall be used. .

Le3.2 Density,

4s3.2.1 Apparatus, = Vacuum pump, with a rated gauge pressure of 5 mm or

less. Specific Gravity Bottle, 50 ml, equipped with
a themometer and gide arm cap.

he3.2.2 Calibration of Smc:.fic Gravity Bottle, - Dry the pycnometer
carefully., (Do not dry the thermomster in an oven..) Weigh

assombly to the nearest milligram. Fill with freshly boiled
distilled water that has been sooled to 20-21°C. Insert the
thermometer in such a mammer as to expel all air from the
pycnometer. Adjust the temperature to 25.09C., Wipe the
side arm dry with a towel and place on cap. Wipe the aasenbly
several times with a clsa.n dry towel and weigh,

403-,2.,3 Displacement Liouid, - Pmpare solution by dissolving approxi-
mately 0.05 gm of aerosol OT in one liter of freshly boiled
distilled water. Cool to about 20°C, Fill the pycnometer,

and adjust the tenmerature to 25°C and weigh, as under 4.3.2.2
uwCalibration®,

Density (gm/ml) of displacement liquid

@ 25°C = B
A

where B = weight of dieple.cement liquid
A = welght of water
D = density of water @ 25°C

4o3.2.4 Procedurs, — Prepare, with a minimum of cutting, a represen-
, ©  tative portion of the sample in pieces that will

pass the neck of the pycnometer. Weigh approx-

“imately 10 grams of sampls to £ 1 mg and trans-

fer them to the Pycnometer. Add enough of the
i2 . ' ‘
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aemsol water solution to cover the sample,
Flace the pycnometer in a vacuum oven (or other
shielded container) and evacuate to 5mm of
meroury for 15 minutes, Release the vacuum.
Chill the pycnometer and contents to approxima-
tely 2000, Fill the pycnometer, insert the
thermometer, adjust the temperature of the
pycnomster to. 25°C, cap the side arm, dry the

pycnometer thoroughly and weigh to. the nearest
milligram,

Density =

WD _
(FL Z W) - (Fp)

where W = weight of sample
d = density of displacemsnt liquid
Pp = weight of pycnometer when filled
‘ ~ -with the displacement liquid
‘ P2 = welght of pycnometer when filled

with sample and displacement
liquid

~ The 13h.5°0 heat. test shall be made as directed in
JAN—P—Z’IO.

Closed Bomb Test. — 'l‘he following procedures are to be used for

obtaining relative force and relative quick-
ness data on NACO cannon powder. The relative
force (R.F.) shall represent the average of
two tests each consisting of three shots fired -
in a closed bomb., The relative quickness (R.Q.)
shall bs calculated and included in the report
information., There shall be no deviations -

om this procedure without prior approval of
the Bureau of Ordnance.

L.3.4.1 Apparatus, - The apparatus shall consist of a closed bomb of

~ appropriate size, a plezo electric gage, cathode

ray oscillograph and associated electrical ap-
paratus, and a recording camera all in accord-
ance with the following description, and of a
type approvad by the Bureau of Ordnance.

13
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4e3.4.1.1 Closed Bombs, ~ Fach closed bomb ghall oonsist of an alloy

Le3ahedl2

Le3ehede3

1k

steel cylinder, water jacketed for temper-
ature control, and provided with an elec-
trically operated firing head, a gage head
designed to house a piston and a piegp-el-
sotric gage, and a needle valve for re-
leasing the gaseous products of explosion,
The bombs used will be of a design approved
by the Bureau of Ordnance. The following
table gives the drawing number of approved
bonbs and the size of bomb which should be
used in the tests,

Volums DuPont Dgw:i_xlgv No, Powder Size
200 01635, 01636, 01656 op to W06 M. W.
01700
- 700 . 01642, 01653 - : 206 to Y10
01700 '

The web will be determined by the nominal
web of the granulation manufactured.

Piezo—electrlo Gage, ~ The piezo-electric gage shall con-
sist of a number of x-cut quartz plates assembled in such
a way that the pressure developed by the combustion of a
powder charge in the closed bomb may be applied normally
to the faces of the plates, and provided with electrical
connections permitting the collection of the electrical
charges of both signs produced by compression of the gage.
A gage of suitable design is described in DuPont Co.,
Burnside Laboratory Detail Ne, 01550. The gage may be
calibrated by applylng or releasing known loads and

measuring by sultable appa.ratus the qua.ntity of electricity
produced., .

Cathode ray oscillograph, — The cathode ray oscillograph
shall be 80 constructed as to transform the electrical
impulse produced by the piezo-elsctrio gage during com-
bystion of the powder into a visible trace capable of
being photographed. Horizontal deflection of the lu~
minous spot on the face of the osvillograph shall be
substantially proportional to pressure in the bomb at
any instant, while vertical deflection shall be substan-




- Downloaded from http://www.everyspec.com

.MIL-P_1926!+A(N'ord) -

tially proportional to rate of pressure rise at the same
instant. The oscillograph shall be provided with cali-
brating apparatus such that horizontal and vertical de-
flection of the luminous spot can be related accurately
to input voltages. Calibration shall consist 6f the
successive formation of luminous spots on the face of the
cathode ray tube at known input wvoltage intervals so as
to form a system of essentially rectangular coordinates
on the tube face capable of being photographed. :

4e344e1ely Recording Camera, — The camera shall be such as to per- -
mit the operation to obtain a permanent photographic rec-
ord of the luminous trace produced on the face of the
cathode ray tube by the combustion of a powder charge
in the bomb together with the calibration pattem.

4.3.4.2 Test Procedure,
4e3.4.2.1 Preparation of Charges'.‘

4e3e442:1e1 Bomb Charge. - The bomb charge for NACO formula cannon
powder shall consist of sufficient powder and igniter to
give a loading density of 0.250. In the calculation of
loading density, the following amokeleas powder equivalent

shall be used:

Nitrocotton ' 1,00
Igniter or blank 1,00
Fire powder

The powder charge shall be taken from a blend of samples
and =hall be weighed to a constant weight and shall be
accurate to 0.5%., All powder grains shall be whole with

the exception of the one used to adjust the charge to the
correct weight.

4o3.4.2.1,2 Ignition Charge, ~ The ignition charge shall conaist of
10 grams of dry unpulped but stabilized High Grade
Nitrocellulose and the following amounts of a suitable
smokeless igniter (or blankfire powder, e.g. EC, S.R.
1.907, or S.R. 4990) or equivalent.

Bomb Size ’ Black Powder Smokeless igniter
- 200 oc . 1.0 grams
700 -of 800 cc e 5.0 grams

15
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he3.he2.1.3 Powder temperature, -~ The powder cnarges both test a.nd.

Le3ohe2.2

he3eho2e3
Lo3ehe2e301

bo3oke2:3.2

bo3olio2oks

bo3eke205

18

standard, shall be within plus or minus 2°0F of the

same temperature before firing and shall be exposed to

the atmosphere a minimum length of time during prepar-
atlon.

Bomb temperature, - The temperature of the inside of the
bonk shall be held constant (plus or minus 109F) during
the test. One warming round shall be fired before the
test to bring the bomb up to temperature.

Test fir_i;gg' 8o

Number of Shots to be fired, — Three shots each of the
lot or lots under test, as many as three lots may be
fired at one time, and the standard powder shall be
fired in alternation: i.e,, lst round standard, -lst
round 1st lot, lst round 2nd lot, lst round 3rd lot,
2nd round standard, 2nd round lst lot, etc, Abnormal
records for which the cause is established may be
replaced 1f detected during the firing so that there.
iz a minimum of three good records for each powder.

If the quickness, as defined below, of the three shots

has an extreme variation greater thm 3,08 the test
shall be repeated,

Quickness, — The relative quickness and relative force
of the lot under test shall be determined by taking the
average values of two tests as described in 4.3.4.2.3.1.
The relative quiclmess and relstive force of the two
tests shall not vary by more than two percent., If the
difference bstween the two tests exceeds this limit, a
third test shall be fired and the relative quickness
and force reported for the lot shall bs the average of
all three tests unlsss one test is obviously incorrect.

‘Standard ypowder, - The standard powder shall be the .

same standard as that specified by the Bureau of

Ordnance to be used in gun firing acoeptance of the
granulation \mder teat.

Girecuit oonstmts, < The condenser in the preasure

oircuit and the resistance in the burning rate e¢ircuit ghall
be of such values that the burning curve is the convenient -
maximun slze that can be wholly contained within the grid

of calibration points. No change shall be made in any of
the circuit constants during a test,
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L4e3.4.2.6 Measurement of Records,

h 3.4.2.6.1 Determination of Relative Quickness, — Msasure the rate
of pressure rise in volts, of each record at each of
four pressures corresponding to 0.50, 0.75, 1.00 and

1.25 volts horizontal deflection or at other convenient
voltages in like proportions, The average rate of
pressure risé of the standard powder at the same pres-
sure and miltiplied by 100 is the relative quickness.
of the lot at that pressure. The .average values of
this figure for the four pressures shall be the rela-

tive quiciness of the lot referred to the standard
powder, the quickm.ss of which is taken as 100,

Le3.4.2.6.2 Determination of Relative Force., - Maximum horizontal
deflection on the oseillograph recoxrd of a bomb firing:
1s a measure of the maximum pressure produced during
the explosion, At constant loading density, maximum
prossure is proportional to forse of the powder, ‘
Measure the maximum pressure in volts of the shots -
fired of the lot under test at the maximmum abscissa
of the explosion trace. Average these figures. Obtain
the average maximum pressure of the standard powder in
the same way. The average maximum pressure of the
standard expressed in the same units and smltiplied
by 100 shall be the relative force of the lot referred

to the standard powder, the force of which is taken
as 100,

4.,3.5 Gun Ballistic Test, -~ - These tests shall be conducted in ac-
cordnace with NAVORD 0.S, 1666.

4.3.6 Chemical Analysis, =~ Each lot of propellant shall bs analyzed
by the following procedures, except that the determination
of the degree of nitration of the nitrocellulose in the pro-

pellant (4.2.6.6) is to be made only when specifically re-
quested,

L.3.6.1 Total Volatiles, ~ Heroules Solution Evacuation Method, -
The procedure described in MII~P-231 shall be used for the
Total Volatiles detemination. ,

l&o3.602 Eth!l Cent;glite. Activa‘

4.3.6.2,1 Preparation of Sggp_le, Cu'r., slice, plane » or microtone
a representative portion of the sample grains into thin

17
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wafers 0.0l to 0,02 :fnch thick, It 1s not advisable to

grind the samples in a W:Lley Mill or other grinding de-
vices,

4.3.6.2,2 Separation of the Ethyl Centralite,

4e3.6.2.2.1

‘0.3-6.2.202

200306020 2.3

Extraction with Methylene Chloride. — Place an accurately
welghed sample of approximately 5 gm in an extraction
thimble and assemble into a Soxhlet extractor. Extract,
continuously, with CP methylene chloride on a stream

or hot water bath for 16 to 24 hours.

Steam Distillation {oﬂigng;l._), ~ Flace an accurately
weighed sample of approximately 5 gm in a 1 liter
distillation flask, add 200 ml of 15% NaOH, Assemble
immediately into a steam distillation apparatus.
Distill, at a rate of -8 ml per minute, approximately
750 ml. Collect the distillate in a 1 liter separatory
fimnel, Add 10 gm of NaCl to the distillate and ex~
traoct with 3-4 separate 50 ml portions of methylene

chloride. Collect the mat.hylene chloride extracts in
a 500 ml flask.

Procedure, - Evapora.te‘ the methylene chloride solution in
a gentle stream of dry, filtered air. Avoid prolonged
drying. Dissolve the residue in glacial acetic acid,
transfer to a 250 ml volumstric flask and dilute to
wvolume with 70%Z (by volums) acetic acid. Remove, by
pipette, an aliquot to ocontain .05 to .15 gm of ethyl
centralite and transfer it to a 250 ml iodine ﬂask-

add 1O ml of 1:1 HCl, Chill in an ice bath to 10°

12°C, Add 20 ml of 0.2N KBr-KBrOj solution, Stopper

the flask immsdiately and swirl for 75 seconds. Add

15 ml of 15% KI solution to the fumnel neck of the
flask and remove the stopper carefully. Add 20 ml of
carbon tetrachloride and titrate with standard 0.1N
sodium thiosulfate to a starch end point.

-Make a blank detemination' using all sclutions and

reagents as for the sample determination.
% Ethyl Centralite = 6,709 N (B-V)
W
Where B = Bolume of sodium thiosulfate

required to titrate blank
V = Volume of sodium thiosulfate

’e
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required to titrate sample
N = normality of sodium thiosulfate
W = weight of sample represented
by aliquot :

4.3.6.2.4 Solutions, -

1003.6.2014-01

l}03360201002

h.3-6.2.h‘3

‘b03060201&¢1}

4.3.6.2.5.5

Starch Indicator, - Make a slurry of 5 gm of soluble
starch in 100 ml of cold water and pour into 900 mlL

of boiling water. Add 0.1 gm of mercurio lodide.
Cool before using.

Potassium Bromide-—-Bromate Solution, - Dissolve 5,567 gm
of KBrO5, 25 gm of KBr and 0.2 gn of K5CO3 in 200 aul of
hot wa' r. Cool to room tsmperature a.nd Qute to one
llber. If prepared acourately, this solution may be
used to standardize the sodium thiosulfate solution.

Standard Sodium Thiosulfate Solution, - Dissolve 25 gm
of sodium thiosulfate pentahydrate and 0.1 gm of sodium
carbonate in one liter of water. Standardize against
standard 0.2 KBrO, solution of X oC0r07 solution by the
following procedu.zé

Pipette 20 ml of the standard oxidizing solution into
a 250 ml iodine flask. Add 25 ml of 15% KI and 10 ml
of 1:1 HCl. Stopper the flask and let stand for 5
minutes, Titrate with the sodium thiosulfate solution
to a starch end point,

¥l of oxidizing solution X normality of oxidizing so~
lution = ml of sodium thiosulfate X normality o.f sodium
thiosulfate.

Potassium Todide Solution, - Dissolve 15 gm of potassium
iodide and 0.1 gm of potassium ca.rbonat.e in 100 ml of
water,

Standard Potassium Dichromate (0,1N), - Dissolve 4.9035
gm of dry, CP potassium dichromate in water and dilute
to 1 liter in a volumetiric flask, -

19
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L.3.6.3 Basic Lead cg bonate, - Place an accurately weighed sample,

O N

of 10-20 gm, in a 400 ml beaker, Add 50 nl of lead-free
conoentrated nitric acid, cover and heat on a steam bath
untll solution is effected. Dilute with an equal volume
of hot water and filter while hot through an asbestos or
fritted glasa mat. Receive the filtrate in another LOO
ml beaker, Add 10 ml of 1:1 H to the filtrate and
heat on the steam bath, Add ifopropyl alcohol dropwise
until the reaction subsides and then add an additional
10 ml of the alochol. Continue heating for 1/2 hour.
Dilute with an equal volume of ethyl alcohol and cool,
Filter the precipitate on a tared fine porosity fritted
porcelain crucible and wash with 1l:1 ethyl aleohol,
Ignite at 5009-5500C for 1/2 hour, Cool and weigh.

% Basio Lead Carbonate = 85,260
S

where W = weight of lead sulfate
S = weight of sample

Potassium Sulfate, - Place an accurately weighed sample, of
10~20 gm, in a 400 ml beaker, Add 50 ml of sulfate-free
concentrated nitric acid. GCover the beaker and heat on

the steam bath until solution is effected. Add an equal
volums of hot water and filter rapidly through an asbes-
tos or fritted glass mat into a 400 ml beaker, Add 10 ml
of concentrated HCl to the filtrate and heat on the steam
bath. Add isopropyl alcohol dropwise and then, after the
reaction subsides, add 10 ml of the alcohol, Continue
heating for 1/2 hour on the steam bath, Dilute to 200 ml
and bring to a boil on a hot plate. Add 10 4 barium chlor-
ide solution, dropwise, until 10 ml has been added to the

“boiling solution. Digest the precipitate on the gteam

bath for 1 to 3 hours. Filter while hot on a tared frit-
ted porcelain orucible of fine porosity. Wash the preci-
pitate thoroughly with hot water. Ignite at 700°C for

2 hour, cool and weigh,
 %-Potassium Sulfate = Th o654
S

whers W = weight of barium sulfate
S = weight of sample

d0
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4.3.6.5 Eitrocellggoge, ~ Nitrocellulose is detemined by diffarence.

4.3.6.6

434647

% Nitmcellulose = 100 - sum of percentage of all other
oonstituents :

itmgeg .’m Nitrocegulose, - This determination is to be
made only when specifically requested, since the nitration

is controlled by, and normally.determined under the raw
material specifications. Place approximately 1.4 gm of .
the sliced sample in a 250 ml beaker, Add 110 ml of CP -
anhydrous aceptone cover with a watch glass and allow to
stand overnight under a bell jar. Stir to effeoct complete
solution and allow to stand one hour to settle the insol-
uble salts, Decant carefully into a 100 ml Goetz centrifuge
tube and centrifuge for 1/2 hour at 1500 RFM. Separate the
supernatant liquid carefully and place in a 400 ml beaker.
Add dropwise, with vigorous stirring, a 2% sodium chloride .
solution until a permanent precipitate is formed. Add 100
m of water and heat on the steam bath., Evaporate to dispell
the smell ofacetone., Add 100 ml of water and heat on the steam .
bath for 2 hours. Filter hot on a fritted glass mat and wash
thoroughly with boiling water, Dry in a vacuum oven at 40 C
for 4 hours, Transfer an accurately weighed portion of the
dried residus to a 30 ml bottle that is fitted with a ground
glass stopper. Add 10 ml of cold 95% £ .58 sulfuric acid,
stopper and allow to stand in an lce chest to effect solution
(2-4 hours). Transfer the solution, carefully, to a nitrometer
with an additional 15 ml of 95% sulfuric acid and proceed as
in JAN-N-24J,, "Nitrocellulose," pa.ragraph F-La - Ni.tmgm

Content,

~% Nit.rogen (of nitrooelluloae) -R
W

Where R = nitrometer reading, in % nitrogen per one
: gram sample (Nitrocellulosé reading tube)

- W = welght of dried separated nitrocellulose
taken

n-Butyl Stearate, -~ Flace an accura.tely weighed se.nple ’ :
contain 0,3-0.5 grams butyl stearate, of the aliced or ndoro-
tomed propellant in a coarse sintered extraction thimble, Cover
the sample with a loose plug of glass wool., Flace the thimble
and sample in an all glass sohlet extraction apparatus and f£i11
the apparatus with CP methylene cloride or peroxide free ether,
Extract the sample for. 16-20 hours over a hot water bath or steam

\ S
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heated hot plate using an extraction rate of approximately
0.5 ml psr minute, After the extraction is emmpleted, remove
the flask containing the detractable material and avaporate
the solvent in a stream of warm dry air. Add, by pipette,
25 ml. of 0,IN alooholic potassium hydroxide, fit the flsk
with an air condenser and heat on the steam bath for 1- 13
hours, Prepare a blank determination on the solvent and
reagents used, Remove the flask from the steam bath and
add 25 ml of water through the condenser. Remove the con-
denser, stopper the flask and cool to room temperature.
Titra.te the solution with standard 0.05N HCL to a phmol-—
phthalein end point,

% butyl stearate = (B-V) SN X34.06
: ]

"Ihere: W= weight of sample
B = ml of HCL required to titrate blank
V = ml of HCL required to titrate sa.mple

"N = normality of HCL

4.3.6.8 Total Hoisture (water), - The procedure described 'in speci-
fication JAN-P-309 shall be used for total moisture deter-
mination when necessary.

4.3.7 Flame Temperature, — The adiabatic flame temperature is cal~
sulated from the percentapes of the ingredients found by chemical
analysis, The recommended procedure is described in Naval Powder
Factory Hemorandum Report, NR104. The following table lists the
recommended molar additive constants per gram of propellant:

Constituent CVi Ei Ny
Nitrocellulose 0.3464 113.2 0.04169
#(0.00651)  -(143.5Y) £(0.0022Y)
Et;hyl Centralite : 0.’4-013 —$82o .101131&
Ethyl Alcohol 0.6121 ~2772. 0.10853
Vater (1liq) © - 0.6403 ~1552.2 0.05551
Basic lead Carbonate .0910 - =199,7 0.003487
Potassium Silfate . L2708 ~662.4 -~ 00,0057,

*#Y -12,0 - 4N

NOTE; The following wa.ter contents are assumed for ealculation purposaa

if not experimentally determined, The remainder df the total volatiles
is assumed to be ethyl aleohol. .

22
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II A, IIB _— 0.7%
14,18 0.5% 0.7% 0.7%
I c’ TIIC Ooa . 00% Sm——
I D. IID - o.a ! .ﬁ

L.3.8 Retest, - Retests shall be conducted in accordance with: speei—
fication MI-P-270.

Deso ion Sheets Test Re ~ With every lot of propellant
submitted, a descriptive sheet and test report shall be furnished
giving a complete hist:ry of its manufaocture. Unless otherwise
specifiad, eight copies of each description sheet and report shall
be submitted to the Bureau of Ordnance, Department of the Navy,

Washington 25, D.C. In addition, two oopies shall be furnished to
sach of the fo].‘l.ow:lng

Commanding Qfficer - COnmnder '
U.S. Naval Propellant ‘Plant U.S. Naval Proving Ground
Indian Head, Maryland Dahlgren, Virginia

5. PREPARATION FOR DELIVERY

5.1 Preservgtion and Pac l_cgg -8

5.1.1 level A, - In addition to the fo]lowing, level A packaging shall
be in accordance with L9CF R7L - 78,

5.1,1.1 Unit Packaging, - Unit okagmg shall be in accordance witk .
specification WJAN-P-270. Unit package shall consist of a

mstal box in accordance with BuOrd drawings listed in speci~
fication AN-P-270, :

5.1.1.2 }mtermedgte Package, ~ None

5.1.2 Levels B and C, - Not applicable

5.2 Packing. - No overpacking shall be required.

5.3 Marking,

5.3.1 mcig Markings, ~ None, unless otherwise specified,
5.3.2 Normal Markings, ~ In addition to the markings required by

contract or order, unit packages, intermediate packages (when
~——  awaad) and shipping containers shall be marked in accordance

23
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with the requirements of MIL~STD-129 end 49CFR71-78.
6. HNOTES. | |

6.1 General ot ecautions ~ Responsibility for sdfety in the
manufacture and handling of this propellant shall be that of
the manufacturer, Guidance in regard to safety precautions

may be obtained by reference to Bureau of Ordnance Pamphlet
0.P. 5, "Ammmition Ashore',

6.2 Use, - The smokeless powder covered by this specification is
intended for wse as a propelling charge for cannon.

6.3 In case the propellant fails to pass the ballistic tests in
the weapon for which it was intended, the Bureau or agemncy
concerned may, if deemsd to its interest, accept the powder,
upon its meeting the specifications of the Bureau or agency
concerned for any other weapon.

6ok Loading of Ammmition, - Strict adherence to the specified load—

ing conditions given in OP 5 as to temperature and humidity
ghould be followed, ‘ -

PATENT NOTI = When Government drawings, specifications, or other

data are used for any purposs other than in connection
with a definitely related Government procuremsnt op-
eration, the United States Government thereby incurs
no responsibility nor any obligation whatsocever; and
the fact that the Government may have formulated,
fumished, or in any way supplied the said drawings,
specifications, or other data is not to be regarded
by implication or otherwise as in any mamer licensing
the holder or any other person or eorporation, or
conveying any rights or permission to manufacture,

use, or sell any invention that may in any way be related - -
theretol. _ :

24




