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Another object of the invention is to provide a process
for preparing free-flowing composition.

Another object of the invention is to provide an im-
proved process for making pellets of pyrotechnic com-

f L . p 5 positions containing finely divided ingredients, which proc-
gﬁ?’ﬁgﬂ?ﬁﬁﬁﬁfﬁﬂ;’%ﬁ; elﬁ’%és?'g,f},vge:eg.? . ess obviates the necessity of a slugging operation.
assign:)rs to t,he United States of America as ,l'epre: . Still another object of.the invention is to provide an
sented by the Secretary of the Army improved process for making granules and pellets of pyro-

. No Drawing. Filed May 3, 1965, Ser. No. 453,569 technic compositions containing finely divided ingredients,

4 Claims. (Cl. 149—19) 10 Which process minimizes harmful dusting.
Other objects and advantages of the invention will in
: part be obvious and in part appear hereinafter in the
ABSTRACT OF THE DISCLOSURE following description of the invention and its embodi-

. . -ments.

g e o e o s 24 P25 O 13 ™ pcont v involes e admixtre of a
ploying auramine hydrochloride, sodium bicarbonate, uid fqr m of 2 bmdlpg. agent with pyrotechnic comp ositions
potssiom chlorat, ey alohol st e, and iher SO0 g oy ivided et Th prfered bind
‘:%lliul'g:;nil;eg:ro;nfhisgesrtﬁe S];)nv;]ge;,r : rfe oﬁnffid until suit- veniently handled in a solution of a suitable solvent such
VL : 20 as methyl acetate. Incorporation with pyrotechnic com-
positions to form desired granules may be effected in a

The invention described herein may be manufactured typ iqal Ccounter current batqh miXxer. Whi!e the amount
and used by or for the Government for governmental pur- of binding agent admixed with a pyrotchnic composition
poses without the payment to us of any royalty thereon. 25 gi)?ésriggz f;lchni;i;m&ug%ggfcltge ef:(r)cl:-e?t]rg?c\;l:ilghltmli;

This invention relates to improved granulating and pel- has been found that a preferred ranpe is 3 to 10 ercc’ent
letizing_ processes. More particularly, the invention relates by weight and an optirllj-lum range isg 6 to 10 perfent by
t(t))nzglia?g;v’;%lg trs oc::spi?ll;: t?il;mfyﬁghﬁgn:;?;pzﬁ weight. Practice of the inven'tive granulating and subse-
tions containing finely divided ingredients. quent p elletizm_g process §lim1nated comp, letely the neces-

The production of granules and pellets of finely divided 80 (S;g]t Otfh:r:tgcl:gi r(lig or% f,rizt;gnaing dzhilafitlesaggliltlitggeioui;:
comp_ositions is of prime importance in the ﬁ(_eld of pyro- problem of excessi ‘i dusting q
t(?ChD.ICS. Such granules and pellets _ﬁnd major apphca- In the course of the investigation leading to the present
tlog flir:_ the Elanuga;:ituée of §mokes, ll)nc%nctl;lanﬁ:s, tr‘ellf:ters, invention Vvarious pyrotechnic compositions were formed
and fireworks and find varying use by both the military . . N
and the nonmilitary. The use of aggregates rather than 35 int; gra:?}lles anci conscl)htc‘latec; pellglts. fnﬁlstr.atn:e of such
fine powder is important where free flow characteristics ompositions or formulations are the following:
are desired, for example, where subsequent process opera-
tions are envisioned, as in the manufacture of consolidated Ex. 1 (percent | Ex. 2 (percont
pellets. 40 by wt. by wt.)

However, processing techniques for the production of
granules and pellets of pyrotechnic compositions con- Auramine Hydrochloride. . 36.8 45.0
taining finely divided ingredients, particularly those con- %%%;‘;;’i‘uﬁ‘cgﬂfgfﬁ? 50.2 or 0
taining organic dyes, are attended by serious disadvan- Sulfar___________ 777777 B 8.2 |cemee
tages. In the course of such production excessive amounts 45 ‘s’gglgy‘gg‘;}}ggtﬁg;g;e Resin, solids. .. 8.2 9
of dust are formed. The toxic nature of this dust presents Asbestos Powder 2.0
a potential health hazard for operating personnel. Fur-
ther, the large surface area and flammable nature of such . . . .
;i]ust pdresents an even greater potential fire and explosion gra,l;lllllejle;n;i:itl‘::Znii)(l)fgggie I;Zialse t:n('l)lgkg’lzd all;‘oxirofcg?r:rl&g

azard, -

Prior art techniques for overcoming the disadvantages °° lations. Accordingly, the vinyl alcohol acetate resin in a
of excessive dusting have been complicated as well as solution of methyl acetate and d1h}ted wlth ethyl' alcohol
costly. One such technique involves the operation known was added to the dyestuff, auramine hydrochloride, and
as “slugging,” which comprises pressing a mass of finely 'the sqdmm bicarbonate. The result.ant mass was placed‘m
divided composition into a form or mold, cracking the 55 2 tYPlcatl C;)unter }(:urr{ent pa;chfn;lxer algd z;llowed to 1tn-
pressed mass into particles, and classifying useable par- corporate tor a short period of time, about one minute.
ticles by screening, This operation necessitates the em- Thereafter, the other ingredients were added and the
ployment of high pressure pressing apparatus as 1'wglvell s;:at;;e ﬁ?ﬁﬁas ﬁ%?wec:lﬁoi;lngcO;ggraftgrupr?gl litflie g:ﬁﬁ::
as screening apparatus and requires 2 minimum of three . €r ary. cin, L
essential process steps. Considerations of equipment, time, 60 through a screen, consolidated pellets were manufactured
and labor in the slugging operation add appreciably to on a .Stokes type R press.
the overall cost of production of pyrotechnic granules It is recognized that various changes may be made to
and pellets. Also, attempts to make consolidated pellets the process of this invention, and that ingredients other
from fine powders rather than granules not only results than those specifically described herein may be employed
in dusting, but also when using equipment in which fill- in its practice without departing from the spirit and scope
ing and consolidation is automatic, pellets result which 9 of the invention. For example, different dyes as well as
are not uniform in height and density and which lack different fuels, including reducing agents, may be em-
mechanical strength. ployed.

Accordingly; a principal object of the present inven- Having thus described our invention so that others
tion is to provide an improved process for making con- skilled in the art may be able to understand and practice
‘solidated pellets of pyrotechnic compositions unattended 70 the same, we state that what we desire to secure by Letters
by the foregoing disadvantages of the prior art. - Patent is defined in what is claimed,
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We claim: preparing a methyl acetate solution of about 3 to 9

1. An improved process for making granules of parts by weight vinyl alcohol acetate resin,
pyrotechnic compositions comprising preparing a methyl adding said solution to about 37 to 45 parts by weight
acetate solution of about 3 parts by weight vinyl alcohol auramine hydrochloride and about 4 to 31 parts by
acetate resin, adding said solution to about 37 parts by 35 weight sodium bicarbonate,
weight auramine hydrochloride and about 31 parts by subjecting the resulting mixture to a mixing operation
weight sodium bicarbonate, subjecting the resultant mix- until incorporation is effected,
ture to a mixing operation until incorporation is effected, adding to the resultant incorporated mixture about 21
adding to the resultant incorporated mixture about 21 parts to 22 parts by weight potassium chlorate, and about
by weight potassium chlorate and about 8 parts by weight 19 8 to 20 parts of at least one member selected from
sulfur, and continuing said mixing operation until the group consisting of sulfur, sugar and asbestos,
granules are formed. and continuing said mixing operation until granules

2. An improved process for making granules of pyro- are formed.
technic compositions comprising preparing a methyl 4. A pyrotechnic composition in granular form made

acetate solution of about 9 parts by weight vinyl alcohol 15 by the process of claim 3.
acetate resin, adding said solution to about 45 parts by

weight auramine hydrochloride and. about 4 parts by ) References Cited

weight sodium bicarbonate, subjecting the resultant mix- UNITED STATES PATENTS

ture to a mixing operation until incorporation is effected,

adding to the resultant incorporated mixture about 22 20 g’gég’ggg gﬁgg 1];(:3{::11 """"""""" 1}{919___-13

parts by weight potassium chlorate, about 18 parts by pUSLR D A RIRE R mme e

weight sugar, and about 2 parts by weight asbestos OTHER REFERENCES

powder, and continuing said mixing operation until Military Explosives TM9-1910 TO11A-1-34 Depts. of

granules are formed. Army and Air Force, April 1955, pages 274283, and 290.
3. Process for making granules of a pyrotechnic com- 25
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