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o all whom it may concern:: . <
- _Beit known that I, WiLL1AM R. QUINAN, a

~ . citizen of the United States,

- cityof San Francisco, county of San Francisco,
- 5 and State of California, have invented certain
- new and useful Improvements in Explosive

- Powders, of which the following is a full, clear,

~ and exact description, which will enable oth.
. ers skilled in the art to which it appertains to

o

‘makeand use the same. =~ o
- My invention relates tothat class of detonat-

- ing explosives which more or less resemble -

e . gunpowder in their strength and mode of ac-

- . :';2‘-_&:

. tion, and are known as ‘“low powders,” in con-
R S

tradistinction to the stronger grades of deto-
. nating éxplosives. AR SO

- ordinary blasting-cap by using a small pro-
portion of nitro-glycerine in combination with

- other . ingredients which. form the essential

: “elements of gunpowder.

o ‘small percentage of nitro-glycerine will deto-

It is a well established principle lha't avery

25 nate or cause-the sudden conversion into gas

- of gunpowder and analogous mixtares when
fulminate cap. The difficulty to be overcome

‘30 to retain such small percentage of nitro-glye-
~erine in such ‘a state that though distributed

o . in the mixtare it can be readily detonated.
“. .~ When asmall proportion of nitro-glyceriue is
~. . mixed with the pulverized ingredients of gun-

'35 powder or analogous gas-producing mixtares

. it is so taken up anid held/that the ord_in;i_'rjj

:*é?i-'-?blast'iﬁgécap will not detonate it.

The substances ordinarily used in forming

with nitro-glycerine the stronger or high ex-

- stances or absorbents proper and non-porons

~ substances, or those which hold the nitro-glye-

~ erine by surface attraction. . The power of this
~ surface attraction for nitro-glycerine varies

<: ' stanees. Some pgssess it slightly, and cer-
' tain-oily substances exercise afeeble repulsion.

with different non-porousornon-absorbent sab-

| ;f-f_,'.'.f“'Wh'ate'ver power of surface at'l_:,ra:qtion 3 non-
| porous substance may possess it is plain that

i
|

5o the amount of nitro-glycerine which will be

i

.~ such substance depends on the extent of sur-

residing at the

The object of my invention is to n;u'.él,ke' alow

_ 3 1 and potash and the variouns
-~ powder which can be readily exploded by the

| parativelystrong. Heretoforein forminghigh

- the nitro-glycerine itself is detonated by the

- in making & low powder on this principle is

plosive powders may be classed as porous sub-

- taken up and held by a given weightof any

face exposed. A solid lﬁtﬁp will hold onlj
the amount which adheres to its surface. g i A
however, the lump be broken into fragments ¢

new surfaces are formed, giving with every
-division an increasing surface of attraction,

Owing to this attraction the particles of nitro- .

glycerine are separated more and more by be-

ing made to cover more surface, until if the 6o
process of division be carried far enough the. -
nitro-glycerine ceases to give any indication of
its presence as a liqnid and loses the property
of detonation by the ordinary cap. The greater
the specific attraction of the substance for ni-
tro-glycerine the more rapidly and readily will
the extension' of the surface bring about this
condition of attenuation. The nitrates of soda
“other explosive -
salts used as oxydizing agents in nitro-glyc-
erine powders belong to this class of non-porous
or non-absorbent substances which hold the
nitro-glycerine by surface attraction. - Their .
Specific attraction for nitro-glycerine is com-
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explosive powders with nitro-glycerine these ni- 7$ |
trates or other explosive salts have been pul-
verized or reduced. to fine particles.- Owing -
to their. great extent of surface in a given
weight, these particles will take up and render So
practicallyinexplosive the small proportions of -
nitro-glycerine desirable touse in low powders.
This result, being in all essential respects the

same as that given by the employment of veri-

table absorbents or porous substances, ‘\has 8g
probably cansed the value in the problem of
making low powders of the distinction between
the action of veritable porous absorbents and

‘such- non-porous or surface-attracting su-

stances to be hitherto overlooked. Thus an. go

other inventor has found a means of counter-

acting this so-called “absorption” of the nited-
glycerine by coating or varnishing the pulver-
ized salts used with some substance having
less attraction than such salts for the nifro- g5
giycerine. I am the first {o discover the ¢ause -

of the failare to produce a low powder from-
the mixture of such explosive salts and small
proportions of nitro-glycerine—viz., the great
extent of surface attraction exercised by tne 100

-8alts in the pulverized eondition in which they

have been hitherto employed—and the remedy

for this so-called “absorption” without chang- -

ing the character of the surface—viz., to lessen

) L%
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its ex,;ent by emplo ym g th e salts in the form of

larger masses or grains. -

The carbonaceous in gredlent orin gredlents.
or the element which in the explosion furnishes
the earbon or hydrogen or both to unite with

the oxygen of the nifrate or other explosive

salt may be one or several of a great variety
"of substanees.

- For the purposesof my inven-

tion it should be -essentially non-porous. To

diminish as much as possible the suarface, 1
zenerally employ a granular form and by pref-

crence a spherical grain as givingless surface
than any other. As the nitrate or other ‘ex-
plosive salt properly forms more than two-

thirds of the mixtare, its condition is of greater
importance than that of any other element. If

its condition is such:as to leave the nitro-glyec-
erine free when thé twe are mixed, it is easy

to find a carbonaceoustlement auﬁclentlv non-

20

~ susceptibility of the nitro-glycerine to deton-
ation by the cap. Almost any hard or dense

25

absorbent to be added in properly small pro-
portion to the mixture without destroying the

form of carbon or hydrocarban will fulfill thls
condition.
Sulphur is an element which is non- porous

- or non-absorbent, and has a comparatively fee-
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- meshes to the linear inch. Of the crystals or

4o

- palverized sulphur, and five parts nitro-glycer-:
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the mtro glycerme iast.

ble attraction for nitro- glycerine.. Asa regu-
larly-granulated form of sulphur is not easily
obtainable, I prefer to use a form of carbon
which, with the nitrate or other explosive salt,
will leave the nitro-glycerine so free that the
sulphuor may be added pulverized.

The following is a typical example of my
invention: Unground nitrate of soda or cubic

niter is taken in the crystallized commercial

form and run through a sieve having twelve

grains which pass through this sieve I mix
sixty-seven parts, by weight, with fifteen and
a half parts rape-seed, twelve and a half parts

ine. If the nitrate of soda has absorbed moist-
ureé, 1t should be dried before using.
der in which the mgredlents are m,lxed is 1m-
material, though it is more convenient to add
After all the mate-
rials are in, thorough mixing can be obtained
by runnmg them through a coarse sieve.
Fror the nitrate of soda any other explosive
salt that can be used as an oxidizing agent—
such as the nitrate of potash, of bar,y ta, of
lead, &¢.—may be substltuted The nitrate

of soda is to e preferred on account of its

cheapness and the greater regularity of its
granulation in the crystal form. If any part

'_ot it should be pulverized by aceidental attri-

tion or otherwise, the dust should be sifted
out before it is p'a.ssed through. the sieve.
IFor the rape-seed any other form or forms
of non-porous carbon or hydrocarbon may be
substituted, such as coal-screenings freed from

dust and run through a sieve 111{8 the nitrate

of soda, mustard-seed, granulated resin, or as-
phaltum, &e. The puarer forms of carbon or
hydrocarbon are best; butthe nresence of small

thatis,

The or-

‘amounts of oxygen as in resin, will not seri-
ously Impede the exploswe reaction. |

The proportions of nitrate or other explosive
salt and the earbonaceous element should be
adjusted by the chemiecal composition of the
latter. There should be enough-oxygen fur.
nished by the nitrate or exploswe salt to oxid-

‘1ze the carbon to carbomc acid 'md the hydro-
gen to Water. ~

To make powders of va mous‘derrrees of quick-

*ness and strength, the percentage of nitro-glye-

erine may vary from one to ten. . In making
the powders it should be borne in mind that
the nitro-glycerine should be so well distrib-

uted and securely held that there is no danger

of leakage, and at the same time it should re-
maix free enough to be readily detanﬁ%ed——- |
‘the powders should not be wet, fieither
shoﬂld they be too dry. The meshes of the
sieve throu gh which the nitrate of soda or ex-
plesive salt is passed may vary in size from
that given above as greater or less propor-
tions of nitro-glyecerine are designed to be em-
ployed. The finer the grains of nitrate of soda
or explosive salt the more nitro-glycerine they
will take up. For larger proportions of nitro-
glycerine the finer sieves may therefore be
used for the nitrate; or the carbonaceous in-
gredient may be whollv or partly pulverized.

For smaller proportlons of mitro - glycerine
eoarser sieves may be used for the nitrate or

exploswe salt; or the sulphur may be reduced
in quantity, or the whole or part of it may be

‘used in the granular form. The proper com- .

binations of these alternatives will enable the
powder-maker to produce a variety of low pow-
ders, each having its special application in

“blasting, and all of which are safe against leak-

age of the nitro-gly cerine and susceptlble tothe
action of the cap. =

In making this powder the ungmund Cry’s-
tallized nitrate may be used eiﬁclentl_y with-
ouf passing it through the sieve. Regularity

of granulatlon though desnmble, is not essen-
tial. -

For the purposes of thls invention the granu-
lation of the nitrate or other explosive salt

1 used, and of the sulphur, and even of certain

forms of carbon, may be effected by fusing each
separately and 'rannin g 1t through a sieve, or
by other means. For convenience the crys-
tallized form of the nitrate is to be preferred.
1t the sulphur is to be grained, it can be done

by breaking up roll-sulphur.

 Theessence of my invention cousists in util-
izing the principle of surface attraction. With-
out changing the character of the surface of .
the substances holding the nitro-glyecerine, I
lessen its extent by using the nitrate or explo-
sive salt in masses large enough to Ieave the
nitro-glycerine free to be readily detonated.
Among the advantages of my invention is
this: Thenitrate being in.the form of grainsis
less liable to injury by deliquescence. More-
over, the nitro-glycerine, having less surface
to eover, acts more efficiently as a coating im-



U

- 260,38¢ _ ' .8

pervious to moistare. Its_ other 'advantﬁgé_s

are its sensitiveness to the cap, cheapness, and

thesmall amountoflaborrequired in makin git.

- Lclaim and desire to secure by Letters Pat-
‘ent of the United States as my invention—

1."A low explosive composition consisting

~of an untritnrated nitrate—sach as’nitrate of

10
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soda—in the form of small
crystals of determinate size, sulphur, pulver-
ized or grained, carbonaceous material, either

‘pulverized or in the form of non-porous small
- -Inasses or grains of determinate size, the nn-
- pulverized ingredients

remaining as separate

* grains in the mixture, and a small proportion

of nitro-glycerine, which forms a coating in

Immediate contact with said small masses or

grains, whereby the surfaces of the ingredients

are 8o limited in extent as to retain the small

Inasses, grains, or.

proportion of niti'o-glycerine snéceptible— tode-

tonation by the ordinary 'blas_tin g-cap, stlbstan-:

tially as deseribed.

. 2. The proeess of making a low explosive
‘| composition, which consists in mixing crystals

of nitrate of soda or its equivalentand carbona-

ceous material, as specified, éither pulverized
or in small non-porous masses or coarse grains.

25

of definite regnlated size, the unpulverized in-

gredients remaining as separate grains in the
mixture, mixing therewith sulphur in powder
or grains, and adding a small proportion of ni-
tro-glycerine, substantially as desecribed. -_
Dated at San Francisco October 6, 1881.
~ Witnesses:
JOHN A, WRIGHT,
CHAS. D. WHEAT,
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