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o at?l uvhom, it may concern: 
Be it, known that I, EXIL GATHMANN, of 

Washington, in the District of Columbia, have 
invented certain new and useful Improve 
ments in the Shapes of Powder Reds or Grains 
for use in Ordnance, of which the following 
is a specification. . . . 
My invention relates to powder shapel in 

rinds or grains for use in ordu ance, and is more 
particularly applicable to those powders in 
which the principal ingredients are niitrocel 
lulose or a mixtinre of nitrocellulose, and has 
for its object to provide for a uniform distri 
bution vf the charge of rºnds or grains in the 
powder-chamber of the gun, having such a 
construction of the rods or grains for ming the 
charge that they will resist - the tendency to 
fiy into small fragments during the ("ombus 
tion of the charge, thereby censing a sudden 
rise in the pressure, and for the rapid and uni-. 
form ignition of the entire charge by such 
construction as will allow the fames of the 
priuming or ignition to have unobstructed pas 
sage to every portion of each unit or grain of 
which the charge is composed. 
To these ends muy in vention consists in cer 

tain novel features, which I will now proceed 
to describe and will then particularly point 
uut in the claims. 

In thio accompanying drawings, Figure 1 is 
a perspective view of a portion of rod or unit 
of wha: b a charge may be conposed. Fig. 2 
is a transverse sectional view taken on line di d of Fig. 1. Fig. 3 is a perspective view of 
a portion of another form of rod or grain em 
bodying ny invention. Fig. 4 is å transverse 
sectional view of the same, aken on lineff 
of Fig. 3. Figs. 5, 6, anal 7 are trausverse sec 
tional views of rods or grains, showing modi 
fication of cross-sections of rods or grains emm 
bodying may invention. Fig. 8 is a perspective 
view of anotºver form of rod or grain embody 
ing ay investion. Fig. 9 is an end view of rod 
shown in Fig. 8. - - - 

i have de termined from numerous experi 
ments that an efficient powder eharge which 
will develop a high veloeity accompanied by 
relatively low bore-pressure should possess 
the following requisites: first, a form of grain 

so or rod that will insure a uniform distribution 

of the charge in the powder-chamber of the 
gun; second, such a construction of the rods 
or grains which forin the charge as will pre 
vent any tenden (y te fly into small fragunents" 
during the combustion of the charge, there- 55 
by occasioning a sudden rise in pressure, and, 
thir i, such a construction of the eharge as. 
will insure a rapid ignition thereof in its en 

- tirety by allowing the fiame of the priming or 
ignition º charga to have a free and tanolb- 6o 
structed passage to every portion of the elle 
tinents of which the charge is como posed: * * · 
To obtain these ends, I en ploy powder iii 

the form of rids, hávig-nof, only longitudi 
nal perforations, tout also radial perforations, 65 
these rods being constructed of a suitable col 
loid explosive naterial having prefe'ahiy a 
maximum toughness. In the particular em- . 
bodinent of my invention illustrate?i in Figs. 
land 2 of the drawings these rods, which are: 7o 
indicated at 1, are provided with a plurality . . . . 
of ongitudinal i perforations 2, extending 
through i said rods from end to ed. In rods 
thus constructed, but without any provision 
other than longitudinal apertures, just re- 75 , : 
ferred to, for permitting the ignition-flames to - - --. 
con municate with the more distant portions : 
of the rods, the gases are generated within the 
longitudinal apertures in such great volnime -- 
that these passages cannot aecommodate their 8ko 
flow, and the rods are therefore burst open 
and brokên into fragments, thereby increas 
ing the velocity of combustion by presenting 
a greater Rurface of powder material, which i . 
increased velocity of combustion will catase a 85 
sudden and ?angerous rise in the pressure in. 
the bore of the guiu and the consequent lia 
bility of injuring or even bursting the gun. 
In or?er to obviate this difficulty, I provide 
radial i ar well as longitudinal perforations , 9o , 
cuts, or apertures, and in the particular eon 
struction showu in Figs. 1, 2, and 5 these 
radial apertures are in the - form of cuts or 
grooves, extending from the periphery of 
the rod radially in ward. It will be observed 95 
that these apertures or grooves intercept all 
the longitudinal perforations 2 at stated in- - 
tervals. These intercepting cuts or grooves ... 
will be of such dimensions and number, ac 
cording to the varying conditions of loading Zoo : 

    

  

  

  

  

  



2 * 680,568 - 
required and the varving size of the powder 
chambers, as to give ample vent to the gases 
generated 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 chairge, and giving a reliable and even 
pressu re in the powder-chamber and bore of 
the guu. In making up a charge of this pow 

1 o der å plurality of rods of the proper charac 
ter are placed with their ax?s parallel with 
each other in such a way as to forum a fagot 
or bundle, and the fagot or bundle is lield in 
permanent form, so as to facilitate handling, 

i 5 by means of flexible ties or cord or the like 
surrounding the same at suitable intervals. 
Powder charges of this class are usia lý eon 
posed of a great; number of con paratively 
shiort pieces or blocks, which are placed pro 

2o miscuously, within a suitable inclosing bag or 
envelop, so that uniforimity of distribution or | 
arraigeinent of the charge is laeking, while 
at the same time the bag or envelop, being 
construicted of silk or other similar material 

25 in order that it máy be readilý destroyed by 
the combustion of the charge, is extremely 
expensive. Not only is this expense done 

- --- away with by the çonstruction above de 
- scribed, but regularity and unifornnity of the 

3o distribution and arrangement of the charge 
within the powder-chamber of the gun are 
insured and handiness in lqading of such 
charges i obtained, as the rods when tied in 
fagots makè a stiff and easily-handled charge. 

35 The particular form and arrangement of 
the radial apertures may obviously be variei 
without departing from the principle of my 
in vention, and in Figs. 3, 4, 6, and 7 of the 
drawings li have shown a form of rod in whic 

4o tle apertin res or perforations 3 extend en 
tirely through the rod from side to side there 
of, being shown in this instanee as substan tially square in eross-section and of such 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 

forcing the longitudinal strength of rods to 
compensate for material taken from rods by 
perforations or cuits 3. As these ribs obvi - 

5o ously increase thickness of powder material, 
longitudinal grooves 5. of suitable size are provided. 

Fig. 6 shows rod of hexagonal cross-sec 
tion, which section may be of advantage when 

close packing or great density of charge is 55 ‘ -- 
desired. 

. In Figs. 8 and 9 of the drawings I show a 
u ultiperforated rod in which the longitudinal 
perforations are intercepted by a eontinuous 
spiral groove or cut having adepth equal to 6o 

I. nie-haif the diameter of said rod. Å eom 
plete tri qif said spiral will tilherefore inter eet all lougitudinal perforations. 
By varying the size of the transverse, radial, 

or spiral apertur?s or cuts of the rods accord- 65 — : 
ing to the weight of charge required and the 
capacity of the powder-chaimber I am enabled 
to build up a fagot or bundle charge which 
will evenly and unifornly distribute a charge 
if the proper siz? and weight thronghout the 7o. 
eu tire powder-chamber. In this way the three 
requisit es hereiri before referred to are full 
filled, since the proper charge is uniformly 
distributed throughout the powder-chamber, 
the tendeney of the rods to fly into small is 
fragments is prevented, and the fames of 
the prining charge have fee an di ready ac 
cess to every portion of the powder charge, 
and an even conbustion of this latter is #is- . . . 
sin red. Besides fulfilling the three above- Bo 
nah ned requisites the handiness of loading V 
ordnance with charges built of rods of this 
description is greatly. superior to charges 
wherein sunal grains are placed in bags, as 
will be readily understood by all those versed 85 
in the art. - . , 
Without limiting myself to the precise de 

tails of construction and arrangements here 
in before described, I claim - • 

1. A powder rod provided with multilongi- 90 
tudinai perforations and with transverse cuts, 
each one such transverse cunt intercepting all 
of the longitudinal perforations. 

2. A colloid powder rod provided with unul 
tillongitudinal perforations and with trans- 95 
verse cºuts, each one such transverse cut in tercepting all of the longitudinal perforar 
tions. , w - - - - ... 

3. A multilongitudinally-perforated rod of 
colloid explosive material, of the character Koo - 
used as a propelling agent, in ordnance, pro 
vided with transverse eutis, each such eut in 
tercepting all of the longitudinal perforations. 

EMIL GATHMANN. 
witnesses: 

G. W. McMULLEN, . 
BERTHA L. DANA. 

  

  

  

  


