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23 claims. (c. 1-13) 
The present invention relates to the manufac ture of . charges, and cartridges containing 

charges, for the allow generation of as pressures. 
in recent years, attempts have been made 

to produce cartridges, comprising combustible 
charges, generating gas pressures in a slow and 
progressive manner suitable for the operation of 
mechanical devices of the kinds usually operated 
by hydraulic or other means; for instance motor 
car jacks, engine starters, fire extinguishers, and 
other devices. Dificulty has been experienced in 
producing suitable charges for such an object, 
particularly when considerable pressures are re 
quired; and the hitherto used charges have been 
unsatisfactory in that they produced an unduly 
high ratio of maximum to final pressure; or de 
veloped the maximum pressure in an inconvenes 
iently short time; or yielded a large proportion 
of solid residue after their combustion; or had 
other disadvantages, - 

In British Patent No. 454,091, however, stable 
i. stantially ashless charges or cartridges have been 
described, comprising a charge element capable 
of self-propagating combustion when ignited at 
substantially atmospheric pressure or at the pres 
sure generated by a suitable igniting means, and, 

3. adapted for direct ignition therefrom, a further 

30 

25 pf elements under operating conditigns; the inr belt, although oxygen-deficient by 0.308 gm. oz. . 

charge element capable of self-propagating com 
bustion only when ignited at a pressure consid 
erably in excess of atmospheric. Further charges 
or cartridges are also described and claimed 
therein in which additional charge elements are 

33 

provided in successive ignition contact, each charge element being capable of self-propagating 
combustion when ignited at the pressure pro gressively generated by the receding charge ele 
ments, including the igniting means, but incapa 
be of self-propagating combustion at the mini 
nun pressure required to ensure self-propagat 
ing combustion, gf the immediately preceding 
charge element'''. . . . . . . 

relates to the provision 'The present invention 
of charges or cartridges for the slow generation 
of gas pressures for the above-mentioned gen eral objects comprising a combustion train of 
two or more substantially ashless combustible 
charge elements of which at least one is in ele 

50 

l, 

ment incapable of “upporting its own combus 
tion when ignited locally at atmospheric pressure 
Jby means ineffective to heat the whole of it sub stantially above atmospheric temperature, but 
hevertheless capable of supporting its own com 
Justion when ignited under the pressure gener 
Ated by the combustion of the preceding element 

vention thus relates in part to the provigigia c. 
substantially ashless charges or cartricise3 is ac 
Cordance with the invention descria in 33: 23: 
Patent 454,001. More particularly, the presea: 
invention is directed to the preparation of s. 
charge element constituting in a charge of car 
tridge of the kind described, one of the elements incapable of supporting its own cognbustion whe: 
inited locally at atmospheric pressure. 
According to the present invention a charge or 

cartridge of the kind described congrises at ic:s: 
one element capable of ignition only at , p: 3 
sure substantially in excess of attacspheid pro5 
sure and consisting of compacted nitro-guaint 
dine, if desired in admixture with a binding agent, 
in quantity insufficient to cause apprecialile dia 
position of free carbon under operating coad 

In addition to the element or elements coin 
prising compacted nitroguanidire, the charge or 
cartridge of the present invention may contaprise 
other elements in association therewith. . 

Nitroguanidine is not readily compacted by it 
self, and the use of high compacting pressures, 
e. E. Several tons per square inch, is necessey to 
produce the density that ensures the charac 
teristic superficial type of burning desired. If, 
however, the nitroguanidine is compacted with 
the assistance of a binding agent, the pressure 
required to compact the material, and ensure 
suitable burning characteristics in the compacted 
elements is substantsily less. 
The binding agents are preferably non-aggro 

scopic, and are also preferably of such as insure 
that, when mixed with nitroguanidine, they busin 
without leaving a solid residue. These agents 
may be either colloidal or non-colloidal in char. 
acter and it will be understood that methods 
of application appropriate to the binding age 
iri use are to be employed. 

most of the generally available binding as 
terials are (in the absence of oxidising agents) 
less capable of supporting their own consistica 
than nitroguanidine, the effect of the incorpo 
ration of most available binding materials is to 
increase the minimum pressure at withicia the 
composition is capable of propagating it:3 coza 
bit. The amount of binding agent that may be ein 
ployed in association with nitroguanidine accord 

. 

ing tomy invention is limited by the requirement, 
that the combustion of the charge element under 
operating conditions should not produce any sub 
stantial deposition of carbon. Nitroguanidiae it 
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gen per gram, does not deposit carbon on combus 
tion; and, in general, deposition of carbon will 
not occur if the total oxygen-deficiency of the 
composition does not exceed about 0.35 gm. oxy 
gen per gram composition; the limiting value of 
the permissible oxygen deficiency depending to 
some extent on the nature as well as the compo 
sitions of the binder. - 

Guanidine nitrate is a substance which, when compacted by pressure, is incapable of supporting 
its combustion when ignited locally at atmos 
pheric pressure, or even under very considerably 
increased pressure; and which is characterised 
by an even lower oxygen-deficiency than nitro 
guanidine (0.262 gam. Oxygen per gram). Mix-. 
tures of nitroguanidine and guanidine nitrate 
containing more than about 20% guanidine ni 
trate can be satisfactorily compacted by the use 
of substantially lower pressures than are necess. 
sary for compacting nitroguanidine alone; and 
compacted mixtures containing nitroguanidine 
and guanidine nitrate form especially useful 
charge elements for the purposes of the present 
invention. When guanidine nitrate is employed 
as the binding agent, very considerable quantities 
may if desired be introduced; so that charge ele 
ments having very considerably higher minimum 
ignition pressures than nitroguanidine itself may 
thus be obtained. By employment of a succes 
son of contiguous charge elements of increasing 
guanidine nitrate content, if desired in conjunc 
tion with a final charge element of compressed 
guanidine nitrate either alone or associated with 
a carbonaceous ingredient, extremely high res 
sures may be built up very slowly, and with the 
intermediate development of maximum pressures 
only sightly in excess of the final pressure. 

two or more charge elements prepared in 
accordance with the present invention are to be 

O used in succession, it is of particular advantage 
that the proportion of the binding agent should 
be ao Rdjusted, with respect to its effect on the 
minimun ignition pressure of the element, that 
the pressure at which a given charge element 

S becomes capable of supporting its own combus 

O 

S 

tion is less than that at which the succeeding 
charge element becomes capable of self-propa 

t combustion under the operating condi 
It is also of particular advantage that the mini 

numisation pressure of a particular charge ele 
ment should not be considerably exceeding dur 
in the combustion of the preceding elements of 
the train. 

it will be understood that there is used, in 
aeociation with the most easily ignited charge 
element incapable of supporting its combustion 
at atmospheric pressure, a gas-generating ele 
ment ruficient to build up the minimum pre 
sure at which this charge element becomes self 
Propagatins; and, if desired, this gas-generating 
element may itself be of a composite progressive 
nature, for instance, as indicated in my co-pend 
in application Serial No. 59,630, fled January 
1, 1988, which natured into Patent Num 
ber 2,090,808, Aug. 17, 1937. 

Binding agents other than guanidine. nitrate 
which also tend to increase the minimum pre 
sure at which the nitroguanidine can be g 
nited may, however, be employed, for example, 
cellulose derivatives, hydrocarbons, waxes, resins, 
Suns, carbohydrates, fats and the like, or other 
colloidal or non-colloidal sub prefer 
ably hose of a nature as to permit the formation 
of compact elements when admixed with nitro 

g105,868 
guanidine. These materials may is ein pioycd. 
in the form of solutions in appropriate voia tie 
solvents, which are subsequently removed in cing 
convenient manner, or they may be app: 
other ways. . . . . 
Such materials usually have a considerably 

3. d 

any significant carbon deposition on combus 
tion of the charge element is to be avoided. 

may also employ as a binding agent nitro 
it cellulose, gelatinised with an inert gelatiiniser, 
and/or a volatile solvent. 

Unlike the other binding agents to which 
- have referred, gelatinised nitrocellulose dinin 
shes the minimum pressure at which compacted 
nitroguanidine can be ignited, consequently the 
use in a train of elements containing successive 
ly decreased proportions of nitrocellulose sic 

0. 

a series of charge elements having successivelis 3. 
higher minimum ignition pressures. 

In preparing these charge elements, however, 
the proportion of gelatinised nitrocellulose ein 
ployed is less than that which wry':ld render is 
charge element capable of supp 'ting its co 
bustion when ignited locally at atmospherie 
pressure and temperature, i. e., leas thai aisogi, 
7.5% when used as the sole binding agent. Ring 

... presence of other binding ageats may eclini, 
the use of a somewhat larger proportion of geia - 
inited nitrocellulose. When making such nitro. 
guanidine gelatinised-nitrocellulose coraposi 
tions, it is particularly important that the charge 
elements should be compacted to a bulk desity 
greater than about 12 gm/ml. in order to avois 
the risk of an exc tyrely high rate of coginous 

If desired, a proportion of gelatinised iiro 
cellulose may be included in a charge eicinica, 
comprising nitroguanidine and , incling age, 
of the kind that raises the minimuin ignitio: 
pressure of nitroguanidine, in order to sciitiate 
binding. 

instead of nitrocellulose, we Ishay 332 initio 
starch, introdextrin or nitro-algian to pre:uce , 
similar effect, or any similar coiloidable nitrated 
carbohydrate, 

Nitrounddine in the loose for in c3 is e 
composed by moderate heating at attacgileric 
pressure, but under these conditicias it, lic 
appreciable residue. The charge ale:Each:3 co:- 
priating the present invention, wie: largest li:- 
der the increased pressure necessary for their 
ignition, are substantially ashlegg, aid gro: aca 
a satisfactorily high permanent gas voluic, ; 
which may exceed 700 cc, per gin, calcias a 
N. R. 

The charge elements of the kind congxisis 
the present invention may contain, ia a?sigoth 
to the binding material and the nitroguaiaisins, 
other materials capable of modifying the outra. 
in properties of the nitroguanidine, praiera:ly 
to that the composition remains ashless incor 
Operating conditions, 

In order to disclose my invention more clearly, 
reference is made to the accompanying tirating 
which represents a sectional elevation of a cas. 
tride according to my invention. 

Referring in detail to the various geosci 
parts of the drawing, the paper ahel A is a 
standard unlined 2 bore paper shot, gain case 
havins a metal base 2, a recessed csitions& 
base, Wad and a cap chamber 3 containing in 
Cap . A venting hole t is provided in the tice 
of the case near the bace of the cartridge, thug 

() 
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SOUSOS 3. 
the chase to 

to the 
A disc of cord to 

o 

and the remainder in order of increasing mini 
nun ignition pressure, the charge being designed 

C pacity 

which exact fit lengthwise, the 

through the trover end of the case or 
tiation of the cap and 

the in 

evo 
is: 

vessel. 

of Ardeer cordite (containing 29% 
65% nitrocellulose and 0% diethyl diphenyl urea) 
15.2 mm. in diameter, plane of the disc 
perpendicular to the 
system of a-generating 
madmum pressure of 
in about 10 second and a final pressure 
100b, per sq. in, when fired in the 
escribed above. . . 
In conjunction with: 

element is of, the industral ax 
type, and has a nitrogen, content of 12 
mixed with the finely divided, nitroguanidine 
the form of a solution in 
gin, of nitrocellulose 
the dough has been thoroughly incorporated it 
compressed into pellets in a die. 
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the acetone is subsequently elimatc. g. gig 
the pellets for a few days in an ovca as 85-45 (3. 
Thispellet, 17.5 mm. in diamoto, inns is density of approximately 15 gm/ml. 524 as 5 
09 An. Such pellets are not capable of 3:33 (3r 
in their own combustion whea gatesi gaši; & 
atmospheric pressure, but becogne so tigaissaics 
at a pressure of approximately 89 life.g. g. iii.3 
pellet is loaded into the cartridge ce: to $226, 
one end is a vontact with the cordite cis E 
scribed above, and the cartridge case is clo?es a: 
a thin Celluloid disc secured by the 133 3 c6 
shotgun turnover or crimp. - 
The cartridge generates a maxinus in sessive 

of approximately 1500 b./sq. in. in agi, 8.5 ccc., 
the final pressure being about 750 lb./E. E. Ring 
lattor figure is equivalent to an average 5es yield 
of approximately 990 ml/gm. measured 8; 3. 
mm. pressure and 50' C. The loading isggity is 
0.052 m/ml. 

cample 2 
In this example the cartridge case and gas 

generating elements are as described in Escape 
l, except for the disc of Ardeer cordite Winich 
weighs 0.6 gm.; the maximum pressure of 120 
lbs./sq. in. being developed in about 1 gec, the 
final pressure being 75 lbs./sq. in. The cartricise 
contains in addition four charge eleinents its ae 
cordance with the present invention, tie is, 
being loaded in contact with the cordaite digg co: 
stating of a 1.3 gm. pellet of the 168:5 rai&zo 
Suandline:nitrocellulose composition Eage as 
described in example 1, the compacting pressure 
being sufficient to produce a density of the clic, 
of 1.4 m/ml. The second charge eleinegat, loaded 
in contact with the first charge element, coasists 
of a 3.3 m. pellet of a 75:25:2.5 nitroguaikie: 
stand nitrate: nitrocellulose coincition of 
bulk ty approximately 1.4 g in/nl. sing 
dam also 17.5 mm. In making this cozygosi. 
tion guanidine nitrate is first sieved through 

mesh B. S. sieve and the nitrocallugge A5 
to the mixture of nitroguniae aid 

dine nitrate in the form of a coat:ca is 
acetone, as used in Example 1, the three coin 
ponents being then thoroughly incorporates, tr. 
shaped by pressure in a die. The cus of the 

few days. Such pellets require a mining 585 
pressure of about 250 lb./sq. in before tasy e 
come self-supporting when ignited locally. 
third charge element, loaded in contact with tie 
econd charge element, consists of a 3.1 giin, 3ict, 
of a compacted 50:50:2.5 nitroguanidine: Si:3th 
dine nitrate: gelatinised nitrocellulose coalgics 
tion compressed to a bulk density of ago:- 
mately 1.4 m/ml, the diameter of the gallet, 
being about 8.2 mm. The pellet is made it a 
manner similar to that described above for tire 
second charge element, and requires a pres:taxa of 
some 000 b/sq.in. before it become aself-ggaged 
when ignited locally. ... The fourth charge ele 
ment consists of a 9.2 gm. pellet of a 23:25:2.5 
nitrosuanidine:guanidine nitrate: ... gelatiaised 
nitrocellulose composition made as deacaries: 
above for the second charge element, the Suis 
density and diameter of the pellet being ago.Si. 
nately 1.4 m/ml. and 18.2 mm. reggaeti, 257. 
This pellet becomes self-propagating vities ig 
nited locally at a pressure of some 850 i./ct. ii. 
When tested in the apparatus descrisi is ca 
tridge develops a maximum pressure of about 
1400 b/sq. in in approximately 82 sec. She i3. 
pressure being about 1200 lb./sq. ix. She 36&c.; 

gy - 
As 

f 

g 
is 

  



BEST AVAILABLE COPY 

internatha described as 
te, is ann. in diameter, are employed in 

contact with the priming chare 
cinelements of this cartridge produce a 

zaum pressure in the 
b/sq. in in approximately 
pressure being about 10 b/ 
nained of the chare comprises a 
element of a compacted pellet of a 109: 
guanidine:acetone-soluble celloe acetate 
osition loaded in contact with the 1. 

of Ardeer cordite. The bulk density 
eter of this pellet, which is made with the 
of acetone, are 1.1 m/ml. and 1 nm respec 
tively, when fired in the apparatus described, 
this cartridge develops a maximum pressure of 
about 100 b/sq.in, in approximately 14 second, 
the final pressure being 700 lb./sq. in. he last 
igure is equivalent to an average Easield of 

out soonl/gm. at atmospheric preasure ed 
a temperature of 50 C. The total charge in the 
cartride gm. giving a loading of 0.09 
gun/ml, when fired in the above closed vessel. 

tape 

the final 
the o in. 

s s 
ani 

S. 

E 

of loading and the preliminary Eas-producin 
elements are the same as described in Example 
3. The first charge element in accordance with 

23 the present invention, loaded in contact with the 
disc of Ardeer cordite, consists of a 57 Em. Pelet 
of a 100:5 nitroguanidine:acetone-soluble cellul 
lose acetate mixture; the density and diameter of 
the peuet being 144 m/ml. and 16.2 mile 

acetate composition compressed to a 
66 of 140 m/ml, the diameter of the 

18.2 mm. This charge elemeat is 
the aid of an acetone solution of the cellulose 
acetate, the Euandine 
through anomes seves wise nitroguanidine previous to the te 
solution of cellulose acetate. 

( cellulose acetate composition made in a dinia 

cartridge is fired in the apparatus described above, 
a maximum pressure of about 100 lb/sq. in is 
developed in approximately 45 seconds, the final 
pressure being about 1500 b/sq. in the latter 
being equivalent to an average as yield of about 
375 ml/gm. at atmospheric pressure and so C. 
the total charge in the cartridge is En sv 
ing a loading density of 0.11 m/min the above 
apparatus. 

capo 5 
In this example, the method of loading and 

is the preliminary gas-generating elements are the 

80508 

of Ardeer cordite is employed. iii.3 
gas-generating elements develo23 & Stie 

of about 260 lb./sq. in. E.g. g. 533i 

charge element consisting of a 0.0 (SR. E.g. 
100:23 nitroguanidine:gun-tire3e35&ia, G. 
sition, the bulk density and (A338g of ti 

138 gon/n, and 16.3 RAE. : 
charge element is local in Aée C. 
in contact with the disc of Assiss: - 
case being closed by a tin Calai 

the usual type of 353 a .3a 
In making this composition the 535, ti, 
is first dissolved in water, gan. G8 SE.52 is 
of water, and the solution inco Essas?ic viii. 
finely divided nitroguanidae, fine cossages 
is compacted in a die, and the list3 tie i 
in an oven for a few days at 35-46 C. 
When tested in the closed wease, 3 CSI: 

develops a maximum pressure of Elso: 68 ii./: 
in in approximately 16 seconds, the final Rica 
being about 690 lb./sq. in. The latter is city 
alent to an average gas yield of about 3 al./53 
at atmospheric pressure and a teacaat 
50° C. The total charge in the cease is . 
gm., giving a loading density o 0.639 (55./ 
when fired in the closed veggol. 

canage 6 { 
The preliminary gas-generatias essaga. 

the same as in the preceding excities, 3 
of the disc of Ardeer cordite egg i. 33. 
system of preliminary gas-generatag elies; 
produces a pressure of 170 lb./sa. a. is 35:23 
mately 1 sec. and a final pressure of 83.33% is 
Ibs./sq. in. Two contiguous charge elicits i32. 
accordance with the present invenoa &f 233 

ate in the proportion 90:10. This cias25 Se 35 
nent is prepared by pressins a digigi SS is 53 
from the finely divided nitrog2a2a(iise 83: 
acetone solution of the said resing 33 3:3:iii. 
The density of the dried charge essee i3 i.2 
ga/ml and the diameter 18.2 rash. Eise £: - i. 
charge element which is costgaO233 to tie e 
already described, consists of 545 gig. G8 
sure-compacted mixture of equal Wegiat3 (f 
divided nitroguanidine at 33 actise ki 
in this care no volate material is 1332 to 
the compacting, which is eiece 3 
alone, he density of the cossactic E. 
is 1.7 m/nl. and the diameter 18.2 E33A. i. 
minimura pressure at which tas Sec65& C 
element will propagate its costasia is : 
what in eccess of 880 lbs. per Egzie is. 
cartridge produces a maximula T23'25' ea 3 
be per sq. inch in about 43 secCagg, ice 
pressure being 1150 lbs. per ag. ii.293. Alias 
pressure corresponds to an average gea give 
of about 900 ml, persran of charge calcia. 
atmospheric pressure and 59 C. 
As many apparent and widely diffe: a, exis 

onents of this invention may be targe 
departing from the spirit tereof, it is is 
dierstood that do not limit aftec to the S 
going earnpies or descriptics escay& a: . 
cated in the following patent crags. 

claia: 
1. In a combustion charge for the slow genera - is 
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9,100,208 
tion of gas pressure comprising a multiplicity of 
charge elements, one o which is incapable of up 
porting its own combustion when ignited locally 
at atmospheric pressure by means ineffective to 
eat the whole of it substantially above attanos 
heric temperature but capable of supporting its 

own combuston when inted under the pressure 
generated by the combustion of a preceding ele 
agent under the conditions of operation, a come 

a justible element comprising compacted nitro 
indine, . . . 

2. In a combustion charge for the slow genera 
tion of gas pressure comprising a multiplicity of 

s 

charge elements, one of which is incapable of 
supporting its own combustion when ignited los 
cally at atmospheric pressure by means ineffective . 
&g heat the whole of it substantially aboye atmosa 
pheric temperature but capable of supporting its 
own combustion when inited under the pressure 

s: generated by the combustion of a preceding ele 
ment under the conditions of operation, a com 
ustible element comprising compacted nitro 

guanidine and a binding agent. 
3. The invention of claim 2, in which the nitro 

25 guanidine is in admixture with a non-hygroscopic 
iinding agent. . 

4. The invention of claim 2, in which the bind 
ing agent is free of solid residue upon combustion 
of the charge, . . 

3: 5. The invention of claim 2, in which the bind 
ing agent is capable of supporting its own con 

stion. m 

6. The invention of claim 2, in which the bind 
lag agent has a lower oxygen deficiency than 

7. The invention of claim 1, in which the nitro 
guanidine is in admixture with a binding agent 
comprising a carbonaceous ingredient. 

8. The invention of claim , in which the nitro 
46 guanidine is in admixture with a binding agent 

comprising acetone-soluble cellulose acetate. 
9. A combustion charge for the slow generation 

of gas pressure comprising an arrangement in 
33rial order of a plurality of charge elements in 

4 ignition relationship with each other at least one 
of which supports its own.combustion when lo 
cally ignited under atmospheric pressure by 
neans insufncient to heat the whole of the ele 
tent to a temperature substantially above atmos 

st heric, and at east one of which does not sup 
Fort its own combustion when subjected to such 
igation means at atmospheric pressure and con 
rises compacted attrocutantine. 
10. A combustion charge for the slow genera 

5.5 ton of as pressure comprising an arrangement 
in serial order of a plurality of non-hygroscopic 
ashless charge elements in ignition relationship 
with each other at least one of which supports its 
own combustion when locally ignited under at 

3 thospheric pressure by means insufficient to heat 
the whole of the element to a temperature sub 
stantially above atmospheric, and at least one of 
which does not support its own combustion when 
Subjected to such ignition means at atmospheric 

G3 pressure and comprises nitroguanidine compact 
ed with a binding agent. 

11. The invention of cairn 10 in which the 
charge element containing nitroguandine is of 
as ch composition that its negative oxygen bal 

3 &nce does not exceed about 0.85 m. per goal 
12. The trivention of claim 10 in which the 

with each other in which each elegash; 51: 

ments, excluding the arst, comprises cassactic: 

prising nitroguanidine exceeds 20% of is ve 

guanidine in such a proportion that the esse, 

ashes charge elements in ignition rest. 

binding agent is a colloidable initiated ca::::A; 
drate in the colold condition. 

3. the invention of clan 10 sh 
binding agent is a coloid. 

14. The invention of clan jaiga is 
inding agent is guanidine nitrata. 
15. The invention of claiga 10 Aa viii.33. 

binding agent is gelatinised nitrocessics. 
18. The invention of clara 19 is via 

binding agent is acetone-soluble cale: 
'1. The invention of can Giza yies 

ment comprising nitroguaniana is cas: 
a density not less than 1.2 stasis paria 

10. A combustion charge for Ege sigs 
tion of gas pressure copriaggaga Sas 
in serial order of a plurality og asia:3 as 
proscopic charge elements in ign:ca reis. 

s 

its own combustion when locally 5:2::::: the pressure produced by the corabl:g:iga 22. 
preceding elements under the coinciticag ego 
aton, but is incapable of supporting its origg: c 
bustion under the pressure at which the ignific 
ately preceding element first suggests its 6 
combustion, and in which at leas, one as tina 
nitroguanidine, s 

19. The invention of clais 10 in shiel : 
portion of binding agent used in the clainent, c 
of the element. . 

20. The invention of claim 1 is is as 
nitroguanidine is associated with a bindiras a seat, 
having a higher oxygen deficiency than zo 
deficiency of the element as a whole docs gag, as 
ceed about 0.35 gram oxygen per grazia. 
2. A combustion charge for the slogy gasets. 

tion of gas pressure comprising an aaaaag 
in serial order of a plurality of non 
ashless charge elements in ignition r 

mospheric pressure by means insistega, to 
the whole of the elements to a tensesota stantially above atmospheric, and as as: c 
which does not support its own censistics 
subjected to such ignition means at assac, 
Pressure and comprises nitrogesis ce. 
Od with a binding agent comprising as 
compound having a higher orga 
han nitroguanidine and incapsible egg 
in its own combustion out of coatsg: 
atmosphere. 

22. A combustion charge for the along 
tion of Eas pressure comprising an arras 
in serial order of a plurality of non-hire 

iii. 

with each other at least one of which supports: 
own Combustion when locally ignited the 
mospheric pressure by means insuicient to 
the whole of the element to a terraceratra sis 
stantially above atmospheric, and at lies, case of 
which does not support its own consist:ota 
subjected to such ignition raeans at atgao 
pressure and comprises nitroguestiane cogo; 
with a binding agent comprising gea: 
trocellulose up to 75% of the Geisis, set 
element 

JO AAg: 
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CERTIFICATE OF CORRECTION. 
Patent to. 2,165,263. July 11, 1959. 

OEN ACF HOLM 
It is hereby cortified that Orror appears in the printed spacifissi;ia; 

of the above arborod patent requiring correction as follows: Paisa 2 £33 c 3: 
column line 52 for the word "exceeding" road exceeded page is fixer, co 
wan, line ll ample he for "lill saval" road lll, ga./al. rsh: 3:32:3: 
the said Lotters Patent should be road with this correction thorain :ia; 
the sano may Ootafor to the rooord of the Oao in the Patgat of Sics 

signed and soaled this 5th day of September, A. D. l.959. 

Henry Van Arsdale, 
(3oal) Acting Cormission G og FE.8, gag, 


