. H, MAXIM.

- SMOKELESS POWDER GRAIN. |

 APPLICATION FILED MAR, 31,1805,

930979,

Patented Aug. 10, 1900.

2 SHEETS—SHEET 1}.




- ' H: MAK‘IMI
- SMOKELESS POWDER GRAIN,
APPLIOATION FILED MAR. 81, 1906,

Patented Aug. 10, 1909,

~ 28HEETS—SHEET 2.

930,979,

ISR SR OHoNINOUOHONox

0020200200 —é

¢ .
' I

6 —

e

s 4 IR

/#
Gy T
#Saw_%ﬂocw-




o NO 930:979 . o

 UNITE!

&TATE% PATENT @FFICE

HUD SON MAXI\/I

OI‘ NEW YORK N Y

T *"' SMOKELESS-POWDER GRAIN

| | | Speclﬁcatwn of Letters Pa.tent
Applmatwn ﬂled March 31 1905

Pa,tented Aug 10 1909
Serlal No. 253 134 | R

' To all whom may CONCErn: - e
‘Be it known-that I, HUDSON anm of }
the borough of Bmoklyn city of New York
‘State of New York, have 1mented a New
~ 5-and useful Improvement i “Smokeless-

“ Powder. Grams which invention is tully

:-;-set forth in- the following swemﬁcatmn

i--smokeless Dunpowder ﬂ*]:'ams md in methods |

10 _-'.of manufacture.

This.invention relates: to improvements in

‘The obj ect of the mventmn 18 to mahe )
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depth of. the cells or depressions to increase
" or diminish the thickness of web of powder

“- -~ between the cells and between the ends of
7 40 the cells- a,nd the 0pp051te surfaces of the
G‘I‘am ERAE :
o In pra,ctlce the materml is ﬁrst rolled 111130.
- sheets of the desired thickness, and these |
~» - sheets are passed through erforatme rolls,
which are made adj ustable. for the purpose,;;*
¢ or the sheets are
© dies and.
- After bemg perforated: orimolded the sheets
. are then cut into strips or
desired length or breadth, or the sheets may
~ be first cut in strips of equal widths and

50
B these strlpS passed throuﬂ'h the pelfomtmg

placed between molding
pressed mto the desired shape

rolls

The adcompanym@ dra,mes 111ustra,te'

section on the line 2 of Ifig:
“enlarged longitudinal Sectlon on the line 8

of said ﬁgure Fig. 41is a similar section of

el “face. -
'-jpowder grain:which shall be soméwhat less |

. dense per unit of weight than simple, plain
- o flat strips,-so.as to enable the-charge to be
15 better - distributed in the gun, ‘than would
. unperforated or non- celluhr flat strips, and

.!'-f--*:;:__"j-‘-;:_whlch powder sgrain shall be._consumed in

cated by dotted hnes.
lonaltudmal section of the same on the hine
Fig. 7Tis an enlarged CrosSs sec--
tion of the same on the line 7 of Fig. 5; and
Fig. 81is an enlarged longitudinal section of _
a thicker powder gmm showmﬂ* a W1der web
| between the cells. - . -
- The- 1mpr0ved powder gl ain consists of a
10, Figs. 1 and 5, with opposite
“parallel C_;Lll’.fchGS “and plomded with cells or
'i',depresqmng 19 extending 11’1Wf11dh from op-
“posite Surfaces of the grain, the cells
extend inwardly from one side being stag-

gered with relation to the cells extendmo L
inwardly from the opposite side.
the cells 1s tapered lengthwise, terminating
“1in more or less of a. pomt and the cross sec-
‘tion of the taper may be rectangular as in

6 of Fig.

, the burmlw sur-;;
~face of Wthh shall mcwase instead of de-
‘as it is consumed, or ‘lt leftst 1e-'-
-;.mfzm constant and not decrease. -~

. Itis not desired, with the 1mp10ved fmm_'
Ceroo0f powder oraln, to obtain -the  greatest
amounit of acceler a,tlon of combustlon but to

‘slight acceleration of cgmbustmnr
and to secure at the same time and by the.
©. - ‘same means less density of loading and con-
o sequent - better - distribution  of the charge
' .throughout the powder chamber of the gun.
. A further: object ‘of the invention is to

: "p]: ovide a form of perfomted orain, the web

of which, between the

".ﬁat strip

erfomtlons or cells
may be made ol g'reater or less thickness to
.. 85 adapt the grain for larger or smaller guns
. by the simple expedient of varying the

at equal distances.
| cal axes of the cells of each row of cells are
equally distant from each other. -

- Instead of being rect‘uwuhr the eontour o
of the cells or depl essions . 12, may be round
when horizontally consldered as in Iig. b,
| wherein the cells extending an.:II'éUV from
| one surface alternate or are stag;gered with
‘relation to those extending inwardly from
the other. surface of the grain.
forated powder grains will have their celis
or depressions so- disposed thlouo'hout the
length and breadth of the graln as to provide
‘equal web thicknesses of
“the cells as in a,ll the ﬁgures and in some

pieces of any

Whmh

- “TFigure 1 is a. persijectlve V1ew- of the im-
proved powder oraln, one 10n01tud1nfml edge

1S an enlarged CroSs
1. Fig. 3 1s an

being 1n section.

g, 2

a, thicker powder grain in which the cells

i.do not extend through to the opp051te: sur-

Fig. 5 is a plan view of a powder
ed form and arrangement
~of the cells or depressions, some of the cells
entering from the 0131)051te side being indi-
T1g. 6 1s an enlwrged'

orain with a modifi

‘which

Each of.-

-"pra,ctlcal embodunents of the mventmn in 55
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I‘w* 1, so-that -viewed from the surface of

“Such

powder between

the gr ELlIl ‘the cells will consist of parallel =

rows of rectangular depressions, with the
'rectangular depreasmns of one surface alter--
nating with the rectangular depresssions of
the other surfaces Whereby the points or ends
of the cells do not meeét, but pass one another
' Thqt is to say, the verti-
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-':thldmem where the ends of the cells do not
pierce ;the .opposite surface of the- “‘l‘llﬂ._, as
1n Ifigs. 4 and 8, the web of powder 4

2

instances, as in Ifigs. 4 and 8, between the
ends;of the cells ._md opposite surface of the
grain, forming a zig-zag web of powder of

eq{ual thickness thrmwhout so that the grain
W 111 burn %tl])-d&llil.:}lly with a or l(hldl accel-

*ation.
“ here the powder grain is of a thickness
permitting the cells uﬂermw from one sur-

face thereof to pierce, or nearlv plerce the

opposite surface, as in Figs. 1, 2,3, 6 and 7,
the webs of pawder 3, between adj acent, cells

will have parallel W‘LH‘-} inclined to the sur-

face of the grain and to the long axes of the
and where the powder grain is of a

fm,ated bmw 911 the bottom of the cdla and

the adjacent surface of the grain will be of
equal thickness with the webs 3 between the
hether .the cells

cells, so -that no matter w

extend entirely through the powder grain or

only partially thr(mn‘h eqml thicknesses of

webs of powder thll remain so that accel-

-(ll*atc*d combustion thereof will result and a
much -less dense grain be obtained. |

By making the cells or depressions with

rectangular walls, as distinguished from
those h.;wmﬂ' round or (:11*'0111‘11:* walls, a maxi-
mum dlsphmunent of the powder mass is
obtamed and ‘hence a grain of much less

density per unit of wewht 1s formed, while

the disposition and %lmpe of the cells, whether

of rectangular or circular contom‘, Pro-

vide 9(111.;11 web thickness of powder between

them which permits an accelerated combus-

tion until the grain is qnl‘)%i*’lnim]lv Wh(}]]y
consumed.

The cells or depressions 12, Figs. 1 and D,

may be supplemented by a row of small dem
])1{1%1011% or eel]s 14, which are also seen in
fol]owmﬂ* the opposite longi-
=t11d111.-11 edﬂes of the powder orain, the cells,
in ‘the rows in.one surface alternating with

those 1n the opposite surface, so that unduly

wide portions of powder, say between the
outer row of cells 12 and the longitudinal
edges will be reduced in thickness so as to be
consumed snnultfme(msl}r with the equal web
thicknesses of powder between the cells 192.
It is to be 110th1 that the same cell-making .
deviee or mold will operﬂte to produce the
3 and 4 and of
Figs. 6 and 8, the variation in the thickness.
of the webs of powder between the cells he-
mg obtaimed by
the cells .extend within the powder oTaINs.

A machine adapted to produce the cellular
powder grain herein described is the subject
matter of another anplhication for Letters

cellular structures of If1gs. 3

arying the extent to wluch

accelerated 1
2. A powder orain consisting of a cellular

fiat strip of. pmvder material the. cells thareof
-buuw rectangular tapers. -

- unper-

accelerated 1':1te of combustmn
cellular powder grain wherein the

930,979

Patent filed by me in the United States Pat-
ent Office on the 29th day of March 1905, ‘r(}'

which 1(~lfu"eme may bt_,_ had.
-What 1s.claimed 1s:
1. A Jowder grain consisting of a cdlular

flat %tl‘lp of pr)wd{,r maderial the cells or de-
| pressions of which are tdpercd and extend

from the opposite sides inwardly, with those
of one side staggered in relation to those of
the opposite 51de, sald grain having a sliwhtly
‘ate of combustmu

3. A puwdu* orain consisting of a cellu-
lar flat strip-of puwdcr 111mf,,11¢1] the cells of

which are tapered and extend i inw ardly from
the opposite sides thereof, and providing
e ]lml web tluchuescaus l)etwwn Lhun '

'pmcd cells thend :[Lm'a1*:'(.11‘,r from appfmte“
sides of the grain and provide equal -web
thicknesses between them and between - the
| .end% of the cells and the surface of the grain.

5. A flat cellular pmvder eram, wherein.
the powder between adjacent. cells consists of

an imperforate web inclined with respect to

the surface of the grain said grain having a

%11{}]1t]y acceler ated rate of CUH’IbU‘SthH
A flat cellular powder grain, wherein
thc powdal between adjacent cells consists of

imperforate oppositely inclined swebs -of .
a sllffhtly |

equal thickness, said grain having
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cells or depressions from the (Jp])()slle sur--

faces of the grain provide a zig-zag im-

perforate web 01 powder of iniform thick-

11C55,

111@1151011% than the othel cells.

. A powder grain consisting of a flat
Stll]) of powder 111¢1terml 11*1*\?1110' cells of a
regularly decreasing
from the surface of “the strip mward, said
cells being uniformly distributed o
opposite: faces of the strip, those on one face

CI'OSS- sectmnal
ver the

being 1n stdg*frewd 1elat1011 to those on the

.other Tace.

In testimony svhereof T have signed this
specification in the presence of two sul-

seribing witnesses. |
HUDSON MAXTM.
| W-Titmsses : | |
H. T. BPRN]MRD
W’ . TL’&H'I*IN{"

8. A (*(,]111]111' p(}wdw grain, -the cells or
+ (]C*IJ]‘E‘%HIUH% of which mtmd from the. oppo-
site sides inwardly with those of one side
staggered in relation to those.of the opposite
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side and a marginal row of cells of less dl- o
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