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To ail whom it may concern:

Be it known that I, EMIL GATHMANN, of
Washington,in the District of Columbia,have
invented certain new and useful Linprove-

for use in Ordnance, of which the following
isa speclﬁcatmn

My invention relates to powder shaped’in
rods orgrains for nse in orduance, and.is more

1o particularly applicable to thase powders in
which the prmcl')al ingredients are nitrocel-
lulose or a mixture of nitrocelintose, and has
for its object to provide for a uniform distri-
bution uf the charge of rods or grainsin the

15 powder-chamber of the gun, having such a
construction of the rods or grains forrnmg the
charge that they will resist the tendency to
fly into small fragments during the combus-
tion of the charge, thereby cansing & sudden

20 risein the pressure, and for the rapid and uni-
form ignition of the entire charge by such
construction as will allow the flames of the
priming origuition to have unobstructed pas-
sage to every portion of each unitor graiu of

25 which the charge is composed.

To these ends my invention consists in cer-
tain novel features, which I will now proceed
to describe and will then particularly point

~ uutin the claims. )

30 Intho accompanying drawings, Figure 1is
a perspective view of a portion of rod or unit
of whizb a charge may be composed. Fig. 2
is a transverse sectional view taken on line d
d of Fig. 1. Fig. 38 a perspective view of

35 u portion of another form of rod orgrain em-
bodying my invention. Fig. 4isatransverse
‘sectional view of the same, faken on line ff
of Fig. 3. Figs. 5, 6, and 7are trausverse sec-
uonal views of rods or grains, showing ‘modi-

40 fication of cross-sections of rods or grainsem-
bodying my invention. Fig. 8isa perspective
view of .another form of rod or grain embody-
inguy invex! Aon Fig. 9isan end view of rod
shown in Fig. 8.

45 1 have determined frowm numerous experi-
ments that an efficient powder charge which
will develop a high veloeity accompamed by
relatively low bore -pressure should possess
thefollowing requigites: first, a formof grain

Jerial Kn 4,737, (Hospecimens.),

of the charge in the powder ehamber of the
gun; second, such a construction of the rods

or grains which forn the churge as will pre--
vent any tendency te fly into mmﬂl fragments
during the combustion of the charge, there- 55
by occasioning a sudden rise in pressure, and,
thiri, such a econstraction of the charge’ as.
will insure a rapid ignition thereof in its en-

-tirety by allowing the finme of the priming or

ignition charga to have a free and unob- 6o
structed passage to-every portion of the ele-
ments of whivh the chaxge is composed?

To obiain these ends, I einploy powder iu

‘the form of ruds, baviug-not only louolt.udl-

nal perforations, butalso radial perfommous 65
these rods being. constructed of a kuitable col-
loid e(pioswe material having preferakly a
maximum toughness. Inthe particalar em- .
bodiment of my inventionillustrated in Figs.
1and 2 of the drawings these rods, which are 70
indicated at 1, are provided with a plurality
of {on vxtudmal perforations 2, extending
through said rods from end to end In rods
thus constructed, but withont any provmou
other than longxtudmal apertures, just re- 75
ferred to, for permitting the ignition-flames to
communicate with Lhe more distant portions

-of therods, the gases are generated withinthe

longitudinal apertures in such great volume

that these passages eannot accommodate their 8o
flow, and the rods are therefore burst open
and broken into fragments, thereby increas-

ing the velocity of combustion by presenting

& greater rurface of powder material, which
increased velocity of combustion will canse s 85
sudden and dangerous rise in the pregsure in:

the bore of the guu and the consequant lia-
bility of injuring or even bursting the gun.

In order to ohviate this difficalty, I provide
radial - ar well as long,mudmal perforations, go
cuts, or apertures, and in the parmcular con-
struction shown in Figs. 1, 2, and § these
radial apertures are in the form of cuts or
grooves, extending from the periphery of :

the rod radially inward. It will be observed 95 o

that these apertures or grooves intefcept all

_the Jongitudinal perforations 2 -at stated in- - -

tervals. These intercepting cuts or grooves - ’;
will be of such dimensions and ngmber, ac-
cordmg to bhe varyxng condmons of loadmg 100
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required and the varving size of the powder-
chambers, as to give am ple vent to the gases
. Renerated in the longitudinal perforations of
the rods, thereby allowing free flow of "these
5 gases and insuring even and rapid combus-

tion of each rod, and consequently of the en-

tire chdree, and giving a reliable and even

- pressure in the powder-chambVer and bove of
the guu.. In making upa charge of this pow-

to der a plurality of rods of the broper charac-
ter are placed with their axes parallel with
each other in such a way as to form a fagos

. or bundle, and the fagot or bundle is Lield in
permanent form, so as to facilitate handling,

15 by means of flexible ties or cord or the like
surrounding the same at suitable intervals.
Powder charges of this class are usnal Iy eon-
posed of a great number of comparatively

_ short pieces or blocks, which are placed pro-
20 miscuously. within a suitable inelosing bayg or
envelop, so that uniforinity of distribution or
arrangement of the charge is laeking, while

at the same time the bag or envelop, being | :
| Cess 10 every portion of the powder charge,
- and an even -combustion of this latter is ss-

constricted of silk or other similar material

25 in order that it may be readily destroyed by
the combustion of the charge, is extremely

. expensive. Not only is 'this expense done
--away with by the construction above de-
- scribed, butregalarity and uniformity of the

3o distribution and arrangement of the charge

within the powder-chamber of the gun are
insured and handiness in loading of sueh
charges .obtained, as the rods when' tied in
fagots make a stiff and easily-handled charge.
35 The particular form and arrangement of
the radial aperturés may obviously be varied
without departing from the principle of my
invention, and in Figs. 3, 4, 6, and 7 of the
drawings 1 have shown a form of rod in whiecu
40 the apertires or perforations 3 extend en-
tirely through the rod from side to side there-
of, being shown in this instanes as substan-
tially square in cross-sect.on and of dueh di-
mensions as to intercept in each case all of

45 the longitudinal perforations of the rod.
In Figs. 5 and 7 ribs 4 are shown as rein- :

foreing the longitudinal strength of rods to
compensate for material taken from rods by
perforations or cuts 3. As these ribs obvi-
50 ously increase thickness of powder waterial,
longitudinal grooves 5 of suitable size are
provided. : .
Fig. 6 shows rod of hexagonal cross-sec-
tion, which section may beof advantage when

close packing or great density of chsrge is gg .
desired. B : . o
. In Figs. 8 and 9 of the:drawings I show &
multiperforated rod in which the longitodinal
perforations are intercepted by a eontinuous
spiral'groove or cut having a depth equal to 6o

ene-half the diameter of said rod. A com-

pleta turn of -said-spiral will thoresore inter-
cept all longitudinal perforations. o
" By varyingthesizeofthe transverse,radial, -
or spival aperturés or cuts of the rods.accord- 63
ing to the weight of charge required and the
eapacity of the powder-chamber I am enabled
to build up a fagot or bundle charge which

-will evenly and.uniforinly distribute charge

of the proper sizé and weight thronghout the 30
eutire powder-chamber. In this way the three -
requisites hereinbefore referred 1o are fal-
filled, since the proper charge iy uniformly

distributed thronghout the powder-chamber,

| the tendency of the rods to fly into small 78

fragments is prevented, and the flames of
the priming charge have free and ready se-

sured. ' Besides fulfilling the three above- 3o
named requisites the handiness of loading. '
ordnance with charges built of rods of this
deseription’ is greatly. superior to charges.
wherein sinall grains are placed in bags, as
will be readily understood by all those versed 8s
in the art. - . o

Without limiting myself to the precise de- ’
tails of construction and arrangements here- -
inbefore described, I claim -~ o

1. A powder rod provided with multilongi- go
tudinal perforationsand with transverse cuts,
each one such transverse cut intercepting all
of the longitudinal perforations,” -

‘2. A colloid powder rod provided with mnul-
tilongitudinal perforations’ and with trans- ¢s

" verse cuts, each one such transverse cut in-

tercepting all of the longitudinal perforn-
tions. - ) o

3. A maultilongitudinally-perforated rod of .
colloid éxplosive material of the character 100
used as a propelling agent, in ordnance, pro-
vided with trunsverse cuis, each such cut in-
tercepting allof thelongitudinal perforations.

_ EMIL GATHL[ANN.
Witnesses: -

G. W. MCMULLEN, -
BERTHA L. DANA.




