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To all whom it may cmfz,cm%:'
Be it known that I, LINDON W. DATES, a

citizen of the United States, residing at Chi-

cago, in the county of Cook and State of Illi-

nois, have invented certain new and useful
Impmvemonts in Cartridges or Charges for
Gunsg or Ordnance, of 'Whl(}h the fO]lO'ﬂ ing is
a specification.

My invention is directed to the emplay-

ment of modern ordnance or guns for the pro-

jection of high explosives and missiles; and
it consists, essentially, in a eartridge or made-
up charge containing an agent adapted to be
converted into gas or vapor by heat, together
with means for producmﬂ Lhe heat necessary
to such conversion.

The projectile forming part of the cartridge
or charge may also be supplied with a heator

and ehmﬁed with an agent which shall be

conver ted into an &sphyuatmg oas oOr vapor
or which shall be otherwise so affected by
heat as to cause injury or destruction when
liberated. The twofeatures may be combined
in one complete cartridge or charge or eithet'
may be used without the other.

The present invention Is one embodnnent
of the general principle or plan set forth and
made the basis of generie claims in an appli-

cation filed 1n my
June, 1895, Serial No. 596,863, the purpose
belng to set forth and c,lfmn in the present

ﬂppheatlon a prepared charge embodying the

means of generation setfor th in the aforesaid
appllomaoa
In the accompanying drawings, Figure 11s

a longitudinal section of the rear por-tlon of.

a bmlL -up or hooped gun containing a car-
tridge or charge constmeted in acwrdanc,e
w1bh my present invention; Fig. 2, a similar
view showing a slight 1110(:’[11?1(3&‘51011 in the
construction Of the ca,ltmdﬂe case or shell;
IFig. 3, a similar section Showmg a (:11-_fel’-'ent
form of heating apparatus in the generator;
Fig. 4, a sectional view of the rear portion of
tlle oun and of a cartridge or charge therein,
both the projectile and Lne &hell or ehmﬂe
chamber bemﬁ represented as provided *ﬁﬂ‘i}h
heaters; Fig. 5, an elevation, partly in sec-

tion, showuw the projectile attached to and
cousutuun a part of the cartridge; Iigs. 0
and 7, seetlons on the lines 1 1 Eblld 2 2 re-
fspoeiwelv of Tig. 5; Tig. 8, a sectional view

name on the 25th day of

[

' 111[18131"&1311’1“ the invention as applied to a pro-
jectile to be used with an 01dmm"y powder
charge. |

In this, as in the prior case, the invention
contemplates the generation olf high pressure

for the propulmon of projectiles or missiles
by the employment of heat electrically gen-

erated within a confined space 0011m1111ng &
suitable agent, such as water, which under
the 111ﬂuenoe of heat and of the resulting
pressure shall be converted into high-pres-
sure steam or vapor or into a high-tension
oag, according to the degree ol heat employed
and the permd of timé duri ing which 1t 1s con-
tinued.

As above indicated, the present invention
is designed to enable the entire generating
ftppmﬂms to be introdueced into the oI a.,fter
the manner of the ordinary cartri dﬂe or Pre-
pared charge, the projectile being elther a -
tached to or separate from the 1emamder of
the charge, as may be found expedient in any
given case.

In the present, as in the previous invention,
the form of electric heater employed is a mat~
ter of secondary importance, and 1 propose

to use at will either a heater acting by resist-

ance or one based upon the development of
Foueault or eddy currents, and these may in
turn take such varying shapes as other con-
siderations render expedient.

Aleading object of the present embodiment

of my mveumon is to enable high-explosive
charges to be thrown from modem ordnance
mthout modification of the latter and with-
out the necessity of either the exceedingly
long barrel or of the elaborate mechanical ap-
plmnees now generally employed for the pro-
jection of ‘511(311 charges.

The invention may be better nnderstood
when explained in eonneetwn with theaccom-
panying drawings.

Referring fir'st to Fig. 1, A mdmates the
rear portﬂon of a gun, whleL may be either of

the built-up or hooped construection or of any

other approved type, though I have repre-
sented for convenience a br eech Joading gun
of the type employed at the present time in
the United States Navy.

BB indicates the breech-block provided with -

the usual interrupted serew, and C the pin-
ion by which the longitudinal movement of
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sald block is effected. Tor these may be sub-
stituted, however, any other breech mechan-
Ism adapted or capable of adaptation for use
with the cartridge or charge hereinafter de-
scribed.

D mdicates a cartridge cmbodying my in-
vention, and E a projectile of anv desired
type containing a high-explosive charge, an
asphyxiating-gas, or merely an ordinary ex-
ploding charge, or it may be made solid
alter the manner of armor-piercing projec-
tiles. *
narily an inner and an outer shell or casing
separated by a layer of insulating material
to prevent the outward conduction and radia-
tion of heat and serving also, in some cases
at least, to prevent the escape of clectricity.

In I'ig. 1 T have represented the outer ease
¢ as ol comparatively thick metal to give
great strength and as containing a thinner
shiell or lining 0, between which latter and
the shell ¢ is interposed a layer of ashestos,
mica, mineral wool, or other substance capa-
ble of withstanding the effects of high tem-
peratures and affording but a poor path for
the escape of heat. The inner shell in this
instance serves mainly to keep the non-con-
ducting layer ¢ in proper position. Shell «
1s formed with a recessed or chambered rear
end, into which is screwed a hollow cap or
plug ¢, having a tubular neck or extension e,
as seen in Iig. 1. The inner wall of the re-
cess or chamber fat the rear of the shell or
casing ¢ is formed by a diaphragm or parti-
tlon g, which, like the front end wall of the
cartridge-shell ¢, is provided with an openin o,
as shown. The opening in the diaphragm or
partition ¢ is of larger area than that in the
front end wall of shell ¢, and each is closed
by a conical or tapering valve, as showmn.
The valve 7, which seals the forward end of
the shell ¢, and the valve 7, which seals the
opening in the partition or diaphragm ¢, are
connected byarod 5, which should have sueh a
cocliicient of expansion as will preclude the
unseating of either valve through the expan-
sion of the shell orcasing . This may prob-
ably be best attained by making the rod 7 of
the same metal or alloy as the shell or casing
, though if made of metal or alloy of some-
what higher expansibility it would, perhaps,
the more certainly remain sealed. The valve
¢ being of larger area than the valve 7 in or-
der to correspond with its relatively larger
seat of course offers a greater surface to any
pressure that may be exerted from within the
cartridge D, and other things being equal
such pressure would cause the valve 7 to move
backward and fto carry with it the valve 7
whenever a pressure should be developed
within the cartridge. To prevent the Laclk-
ward movement or the opening of the valve
until the attainment of a predetermined pres-
surc within the shell or cavtridge D and un-
til the gun is properly pointed and steadied,
the chamber fin rear of the valve 7 is con-

The cartridge D will comprise ordi- -

pletely filled with water or ofher liquid, |

605,842

which, being practically incompressible, pre-

cludes the movement of the valve ¢ until a
vent or outlet is opened for the escape of lig-
uld from said chamber 7.

As shown in IFig. 1, a tubular extension 7
1s carried backward from valve ¢ through the
tubular neck ¢ of the cartridee shell or cas-
ing, and to the rear end of this extension J;
there is applied & cap or casting I, having &
vent adapted to be sealed and unsealed by a
pin-valve I'.  Ifrom this it will be seen that
whenever an adequate pressure is developed
within the shell or cartridee and it is desired
to unseal said shell and permit the escape of
the fluid, vapor, or gas therefrom to act upon
the projectile it isonly necessary to withdraw
the pin-valve I and permit the liquid to os-
cape from the chamber £, whereupon the dif-
ferential pressure of the vapor or gas upon
the valves ¢ and 7 will eause a backward
movement of said valves and the consequent:
opening of the escape-orvifice at the front end
o the cartridge shell or casing and directly
in rear of the projectile.

r indicates an electric heater, which is hiere
represented as comprising a band or ribbon
m, of metal, wound about a skeleton frame
n, of non-conducting material. Suitable in-
sulation will be applied between the heater
G or its ribbon m and the lining  of the shell
or cartridge to prevent the passage of cur-
rent from one to the other or the formation
of an arc between them. Theshell or cham-
ber and the cartridge D will be supplied with
water or.other suitable agent, liguid, solid,
or gaseous, capable of being converted into
high-pressure steam or vapor or into a high-

| tenslon gas under the influence of great

heat. DBeing so charged and inserted into
the bore of the gun, with the projeciile in ad-
vance of it and the breech being closed De-
hind it, it is only necessary toturn on a proper
current of electricity, which will be intro-
duced to the heater G through feeder-wires
o and p from a suitable generator or source
of supply, whereupon the heater G will cause
the water or otheragent to be vaporized and
to develop a high degree of pressure within
the shell or casing of the cartridge D. Tor
the purpose of indicating to the gunnerthe de-
gree of pressure existing within the ehamber
or shell of the cartridge anysuitable indicat-
g device may he employed, as a pressure-
gage, a thermo-electric pile and ealvanome-
ter, or pyrometer; the pressure-gage show-
ing the actual pressure in pounds, the Py-
rometer Indicating the temperature, from
which the pressure may be readily deduced,
and the galvanometer indicating the current
generated by the thermonpile, and conse-
quently indicating the temperature and giv-
ing a basis for judging the pressure within
the chambenr.

Inthe drawings I have represented the cap
or closure [ as detachable from the tubular
neck or extension & in order that the breeel-
block B may pass to position over the tubu-
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lar extensions & and ¢; but with other forms |

of breech mechanism than that here repre-
senbed this may be unnecessary. :
- Hindicates a thermo-electric pile, which is
conventionally represented, the wires from
which are led to a galvanometer I, so that by

noting the deflection of the needle or indica-
tor the current can be ascertained, and from

this the pressure within the chamber of car-
tridege D may be accurately estimated. The
wires o p, by which current is conducted to

 the heater, and the wires g 7, connecting the
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thermopile and the galvanometer, are here

represented as passing through the tubular

extension &, which arrangement will be found
quite convenient, the tube being thus made

to serve as a conduit both for containing the
wires and for the passage of liquid from the

chamber f to the vent or outlet. "The cham-
ber £ may likewise be filled through said pipe
orextension, though itisintended, ordinarily,

to charge said chamber before the cartridge
is placed within the gun and to seal its rear

end by a cap or diaphragm of any suitable
character. A light diaphragm capable of be-
ing ruptured or removed by the back pres-
sure of the liquid in chamber f will be found
convenient ordinarily, and the interior space
or chamber of the closure or cap ( may be
similarly sealed by a light diaphragm, so that
ecach may be completely charged with liquid
and all air eliminated and excluded before
the cap or casting [ is finally applied to the
cartridee. It may be found expedient, how-
ever, to charge the cap ( after it is serewed
upon or conneeted with the tubular neck or
extension k& butbt in any case it 18 essential
that all air be excluded, so that the valve 2
may not move backward until the vent-valve
I is opened. The projectile may, as above
sugeested, be of any suitable construction
and contain a charge of high explosive, as
dynamite or the like, or it may be a solid ar-
mor-pierecing projectile of any approved pat-
tern. When a projectile containing a high
explosiveis to be used, I contemplate employ-
ing, in some cases at least, a wad orinsulating-
packing J between the forward end of the
cartridge casing or shell D and the projectile
I, as shown in Figs. 1, 2, and 3. This is de-
signed to prevent the radiation or conduction
of heat from the shell or casing D to the pro-
jectile in the event of said shell becoming
highly heated; but this provision may be and
often will be unnecessary, owing to the em-
ployment of pyro-insulating material within
theshell orecasing. Thecharge belng thuspre-
pared and inserted into the gun,the gun closed,
and the proper current being supplied to the
heater ¢, tho water or other agent within the
chamber of the cartridge or shell D is con-
verted into vapor or steam, and the pressure is
carried to any desired point, determined, pri-
marily, by the distance to which the projectile
istobethrown or the desired flatness of trajec-
tory. ¥When the proper préssure is attained,

as indicated by the galvanometer or other

‘the vent-controlling valve If is opened suffi-

sistance.

cace connected with the pressure-chamber,

ciently to permit the escape of a small quan-
tity of liquid from the chamber f and the con-
sequent gradual backward movement of the
valve ¢ under the pressure within the cham-
ber of shell or eartridge D. This backward
movement of the valve ¢ is transmitted to the

valve I through the rod j, and said valve /1.

is consequently caused to open the orifice or
outlet at the forward end of the shell or car-
tridge-chamber D and to permit the escape

of a limited quantity of the vapor, steam, or

aas from said chamber into the barrel or bore
of the cun immediately in rear of the pro-
jectile I, thereby starting the projectile for-
ward. By continuing the backward or open-
ing movement of the valve I' the escape of
the liquid from chamber f will be permitted
to take place more rapidly, and the valve /i
will consequently be opened more fully and
a larger quantity of gas, vapor, or steam per-
mitted to escape and to act upon the pro-
jectile, thus increasing its velocity to the de-
oree required to carry it the intended dis-

stance. .

Itwill of course he understood thatthe term
“oradual” is here used in a relative sense,
and that as a matter of fact the opening of
the valve I is made as nearly instantaneous as
is practicable under manual actuation or con-
trol, the action of the gas or vapor being so
prompt and the time required to carry the
projectile the length of the barrel being so
short that no appreciable period of time can
be allowed for the opening of the valve.

Fig. 2 illustrates a construction essentially
the same as the preceding, except that the
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outer shell or casing « of the cartridge D i1s

made relatively thin and the inner shell or
casing 0 is made relatively thick, the same

interposed packing or insulation ¢ being pro-

vided, and that a pressure-gage is employed
instead of a thermopile and galvanometer.
The pressure-gage I is shown attached to the
cap or casting [, whieh closes and communi-
cates with the rear end of pipe or extension
o and which contains the valve If for sealing
or venting the chamber f. The gage 1is or
may be connected with the interior chamber
of the cartridge shell or casing by a small
pipe or tube extending through the tubular

extension kand valve 2intothe interior cham-

ber of the shell or casing D and opening into
the latter, asindicated by dotted linesin lfig.
9. Obviously the connection may be made
in any other convenlent way.

In Fig. 31 haverepresented essentially the

game construction as in Kig. 1, including the

thermo-electric pile and galvanometer, but

with an electrie heater designed to heat by

Foucault or eddy currents instead of by re-
T have also shown the cap or cast-
ing [ as provided with a charge-cock s and
vent-cock ¢, whereby the liquid may be 1n-
troduced into chamber fand the communi-

cating space in the pipe % and cap [ or into
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the latter only, as may be required.
heater G' in this case consists, cssentially, of
a cotlorhelixw, suitably insulated and placed
between the outer shell ¢ and the inner shel]
b of the cartridge D, as shown. The valves
fo and i@ and connecting-rod Jremain substan-
tially as before; but said rod and the inte-
rior of the shell or casing b are both provided
with radiating plates orstuds v to better o1Ve
oll and radiate the heat gencrated in them
upon the passage of an alternating current
ol eleetricity through the coil or helix 1.
Under this construction the innershell b and
the rod 7, or one of them, should be made
of sultable metal to facilitate the oeneration
or development therein of Fouecault or eddy
currents. “The form, proportion, and metal
to be adopted will depend very largely upon
the particular conditions of wuse, and these
are matters falling within the domain of the
practical electrician and are nof necessary
to be set forth indetail herein. The formula
for caleulating the proportions of parts, the
properties of different metals, their relative
suttability for usein sucha heater, and other
information useful in the construction there-
of are all matters well known to electricians
of the present time and fully disclosed aud
explained in standard works upon clectrical
construction at the present time. Owin .
therefore, to the varyine conditions under
which the present invention will be carried
out and to the common and general knowl-
edge existing upon this subject 1t is deemed
unnecessary to incorporate such data in this
specification. I desire it to be understood,
in other words, that my invention is not re-
stricted to specific proportion, materials, or
details of construetion as regards these mat-
ters, butcomprehends, broadly, the construe-
tton of o cartridge or charge forintroduction
mto and use within modern ordnance and
containing within itself an electric heater and
anagent which undertheinfluence of the heat
clectrically developed shall generate or afford
Q pressure sutficient to effect the propulsion
of the missile or projectile from the o1,

In IFig. £ T have represented a cartridge or
charge in which both the shell or echamber D
and the projectile E are supplied with heat-
ers, the purpose being to develop within the
shell or chamber D the pressure necessary for
the propulsion of the projectile I and to oen-

erate within the projectile a heat sufficient

to aifect an agent therein and convert it into
4 gas orvapor either at once or when the pro-
jectileshall be fractured by 1impact,and whieh
shall have the effect of asphyxiatin o or other-
wise injuriously affecting persons into whose
midst the projectile is thrown. As shown,
the shell or casing D comprises the outershell
¢, inner shell b, and Intervening layer ¢; but
the liquid-chamber £ is omitted and the open-
ing at the forward end of the shell is sealed
by a fusible plug 1. The heater G is present,

as belore, and the thermopile II and oalva-.

nometer Iare also represented, though either

The |

[

a pressure-gage or pyrometer may he substi-
tuted for these members. The wires 0 p and
q 1 for energizing the heater and for conduct-
ing the current from the thermopile to the
galvanometer are carrvied through the rear-
ward extension ¢of the shell or casing D, and
in addition thereto other wives ¢ 2 and e
are likewise carried through said neek to de-
liver current to the fusible plug I. and to an
clectric heater M in the projectile 1. Theso
wires are not only thoroughly insulated, but
where they pass through the neck ¢ they
should be completely surrounded and envel-
oped by a filling or packing which shall ah-
solutely preclude the escape of the gas or
vapor generated within the shell D. The
fusible plug L is made of such composition
or alloy as will withstand a high pressure and
ellectively seal the shell D against escape of
gas or vapor, but which will nevertheless fuse
al a temperature readily producible by the
passage through it of a suitable cleciric cur-
rent, which, asabove indicated, is introduced
by the wires i/ z {from any suitable source of
electricity. -

In Fig. 5 T haverepresented a construction
essentially like that of Fig. <, but have shown
the projectile as formed with a hoss or tang
', which is inserted into the discharge-open-
ing of the shell D and is connected with said
shell by the fusible ring or plue 1., as shown.
This forms a simple and convenient method
of attaching the projectile to the shell or cas-
ing. The preferred form of the heaters cm-
ployed in the shell or casing and in the Dro-
jectile is indicated in I'igs. ¢ and 7, wherein
b 0" indicate rods connecting skeleton frames
¢', about which are wound strips of metallic
tape or ribbon ', as shown in the several fio-
ures. 1 do not, however, mean to restrict
myself at all to this or to any other particu-
lar form of heater, but contemplate using any
electric heater which may be found suited to
the service. Under the constructions shown
I Figs, 4 and 5 the cartridee will he placed
within the gun, and if the projectile is de-
tached from the shell or easing proper elec-
trical contact will be established between the

- leading-in wires and the electric heater M of

the projectile, as by concentric contact-rings
or otherwise, after which the necessary cur-
rent will be supplied to the heater or heaters
to produce a proper temperature in the Pro-
jectile and in the cartridge shell or casing,
etther or hoth.

Lhe benefits derivable from the use of the
heater within the projectile may be secured
regardless of the particular means employed
for throwing the projectile froni the oun, as
will be readily understood by referringto Fip,
5. In this figure the projectile I8, with its
heater M, is represented in the cun with an
ordinary powder charge, which may be con-
talned in a metallic shell, & canvas casing, or
other suitable holder. Under this embod;]

l..
ment of the invention the current will be sun-

plied to the heater M until the agent con-
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Fh

tained within the shell shall have been suffi-
ciently acted upon and affected by the heat
proauced to econvert said agent into a gas or

vapor or otherwise to prepare it for the spe-

clal work it is designed to accomplish when
the projectile shall S‘[rlke an object and burst
or be ifractured. |

it is to be understood that in the foregoing

~description 1 have set forth only a few of

many embodiments of my invention that are
possible to be made; but the constructions
here set forth are the result not only of elab-
orate and careful ecalculations, involving
strength of materials, generation of heat, and
development of pressure under actual work-
ing conditions of time and space, but these
caleulations have been supplemented by ac-
tual tests and verified thereby. As a result
of these tests I am able tostate that it is feas-
ible not only to develop a pressure sufficient
for throwing dynamite charges and the like
from 01‘(1111;:11*5? oUNS or Ol"dn:{LHCL to distances
asgreatasorg re&tel than theyare nowthrown
by other S}""SteﬂlS, but that solid shot may also
be thrown to great distances, probably as
oreat as or greater than those now attained
by the use of powder charges.. By properly
regulating and controlling the delivery of the
vapor or gas to the projectile tube or barrel
and owing to the highly-elastic nature of such
oas or vapor the projectile may be started as
oradually as desired, and all danger of ex-
ploding the charge within the gun by impact
or concussion will be avoided.

I am aware that it has been proposed fto
construet a cartridge for guns of a metallie
shellclosed atits rearend,a projectile inserted
in its forward end, a charge of water or other
liquid within the shell, . and an electric heater
also within the shell for heating the water
and converting it into steam:; but no ade-
quate provision was made for retaining the
projectile duringand after generation of great
pressures, nor for withholding the pressure
from the projectile until the proper moment
of firing. Absence of such provisions ren-
ders the device incapable of effective use,
sinee it is manifest that the projectile will
start from the shell the instant the pressure
behind it exceeds the strength or tenacity of
its attachment to the shell.

My invention differs from that mentioned
in that in addition to the shell and heater I
have provided means for confining the pres-
sure within the shell and preventing it from
reaching or acting upon the projectile until
the desired moment, thus enabling me not
only to generate the requisite pressure be-
fore

sald pressure until the gun is properly sighted
“and the order for firing is given.

Having thus desm*lbed my invention, what
I claim is—

1. A cartridge or prepared ehmne for use

contained within said shell or

starting the projectile, but also to hold

&L

in guns, comprising a suitable projectile; a
shell or casing; an agent contained within
said shell or casing, adapted to be converted
by heat into a vapor or gas; means forretaln-
ing and releasing the gasor vaporas required;
and an electriec heater applied to said shell or
casing, substantially as and for the purpose
set f01 't]1 .

2. The combination of a cartridge shell or
casing provided w ith an orifice or Te.nt a seal-
ing device adapted to close or open Smd vent
as required; an electric heater applied to the
shell or casing; and an agent or substance
casing and
adapted to be converted into & gas or vapor

under the action of the electric he:;ztei sub-

stmltmlly as set forth.

. A cartridge shell or casing provided near
its rear end with diaphragm or partition,
and with a liquid-chamber in rear thereof; a
valve-controlled vent for said liquid-cham-
ber; an opening through the diapbhragm, con-
necting the liguid-chamber and the interior
of the shell, an opening at the forward end
of the shell; connected valves applied to and
sealing said openings, that of the partition
being of larger area than the other; an elec-
trie h cater apphed to the shell or casing;
conductors for supplying electricity to the
heater; and water or other suitable agent
contained within the shell or casing, all sub-
stantially as set forth.

4. Tuncombination with a hollow shellor cas-
ing adapted to be introduced into a gun; a
seahm device serving to seal the chamber
within the shell or casing; an electric heater
within the shell or chamber; an agent con-
tained within the shell or chamber, and adapt-
ed to be vaporized by the heat of the electric
heater; means for retaining and releasing the
pressure ab will; and a gage adapted to indi-
cate in suitable units the pressure W1L11111 the
shell or chamber. |

5. A prepared charge or cartridge for guns
and ordnance comprising the following ele-
ments in combination; an outer shell or cas-
ing; an inner shell or casing; an intermediate
insulating substance; an electric heater; a

70

75

30

00

95

I1Q0

105

110

a:hﬂereﬂbml valve mechanism for sealing and -

unsealing the chamber within the innershell;

a liquid- -.chamber in rear of the larger valve,
and a valve-controlled vent for said liquid-
chamber; whereby the liguid may be retained
within its chamber and the valves thereby
held to their seats until the requisite pressure
is attained within the shell or chamber, and
then released, substantially as set forth.

In witness whereof I hereunto set my hand

in the presence of two witnesses.
LINDON W. BATES.

Witnesses: -
IHorACE A. DODGE,
C. C. BURDINE.
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