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This invention is 5 high pressure injection de- the releaseq gas acting on that form of the in-

vice for injecting g medicament, serum, vaccine, vention using either one or two pistons,

hormone, drug, anaesthetic or the like into ani- Further advantages of structure angd opera.-

mate or inanimate bodies. tion will pe described in connection with the
The principa] object of the invention is to bro- § accompanying drawings, wherein:

vide an improved device of this character where Fig. 1is a longituding] Cross section through

the substance injected is subjected to very high the pressure injection device of the present in-
pressure and is sjected through a very fine nozzle vention;

S0 that the substance being injected enters the Fig. 2 is a side elevation looking toward the

body without forming a puncture, of the type 10 pight of elements shown at the bottom of Fig 1,

formed by 2 hypodermic needle, Fig. 3is g vertical cross section of g modifica~
Another important object of the Invention is tion of a safety latch;

to provide an apparatus wherein gas is released Fig. 4 is a view similar to Fig. 3 showing the

at very high DPressure from g suitable cartridge, parts in another Dosition;

this gas opverating a piston for generating the 15 Fig. 5 is g longitudina] sectional view of a
requisite bressure, which is used fo eject the modification using one cylinder.

medicament or the like through g fine orifice, Fig. 6 is a longitudinay sectional view of an-
The high pressure exerted ejects the medica- other modification, using one eylinder and a
ment in a very fine stream at very high velocity, modified means for puncturing the cartridge;
the kinetic energy of which causes the stream 20 Fig. 7 shows side and top views of the rupturing
to enter the body, the stream forming a miero- spike; and
Seopic puneture which is Scarcely visible. ; Tig. 8 is & sectiona] view of an escape valve,

In the preferreq embodiment of the Invention, Referring now to these drawings, the inven-
two Interconnecting pistong are provided of dif- tion comprises an Injection nozzle 2 pr ovided with

as expressed by the area of the larger piston with needle, provides g bassage for the fluig to the
respect to the areg of the smaller piston, 30 orifice |.

The cartridge wuseq may convenienily pe The nozzle 2 ig threaded at 4 to the end of g
charged with carbon dloxidg or air or otper gases small eylinder 5. The upper end of cylinder §

for actuating the bistons, as above described. capsule in position, gg shown in Fig, 1.

The puncturing of the cartridge is breferably Cylinder 5 is provideq with a small, high pres-
accomplished by a hammer Which is released by sure -piston 8 which is Interconnected with and
& frigger button, safety latch means being pro- conveniently integral with a larger piston 19
vided for preventing accidenta] and inadvertent 40 working in a larger cylinder fi. Cylinder i is
operation of the button, all of which will be de- provided with a head or cap (2. .
scribed in more detail below. Piston 19 and cylinder wall Il are brovided

In order to reload the device, it is partly dis- with apertures {3 ang (4 respectively, adapted

assembled and safety means are Provided for 4 come into registry to form an exhaust port,
DPreventing accidenta] operation until the device 45 as will be described.

has been completely reasse‘mbled.‘ . The large piston (0 is Spring pressed down-
The I.nedicament'to pe injected is conveniently wardly by the SPring 15. The head of piston {0
loaded into the device in a capsule which may he is provided with g valve opening {g controlled hy

hermetically sealeq for preventing any contami- a downwardly openin valve I, urged u wardl
nation, this capsule being ruptured by the smaller 50 v op & ) 8 o v

; ; ; to the closed bosition by a spring 17A. 'The cap
piston, which rupture may be alded by a hollow s : e i e
spike, as will be described, for injecting the 12 of the large cylinder 'S brovided with Inlet

-medicament through the fine orifice. apertures I8 adjacent a rupturing spike {9.

In a modified form of the Invention, only one _ Threaded to the u.ndermd? of cap 12, in an
piston is used, the gag pressure acting direcfly on 55 internally threaded nipple 12 ; 1s a breech mem-
this one piston to crush the capsule and eject the ber 21, the ubper end of which is threadeq as
medicament, at 20 to éngage with nipple 12, Breech member

In another modification, the gag cartridge ig 21 is adapted to contain g gas emi_tting or gas
punctured by rotating the breech containing it, releasing cartridge 22, the gas being released

.to foree the cartridge against 5 rupturing spike, 60 when it is punctured by the spike 9. Cartridge
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22 is provided with guide fins 23, primarily for
convenience in ur 1oading the spent capsule.

The cartridge 22 is adapted to contain gas,
such as air or carbon dioxide for example, under
high pressure.

When the cartridge 22 is ruptured or fired,
high pressure gas is released and travels through
apertures {8, forcing the large piston upwardly
against spring {5, thereby .applying & greatly
multiplied pressure against the smaller piston
8. This crushes the capsule.§, the spike 3 punc-
turing the upper end of the capsule so that the
contents thereof are ejected at a very high pres-
sure and velocity through the fine aperfure i.

When the piston reaches the upper end of its
stroke, valve {7 -makes contact with cylinder
head (i, opens, and exhaust apertures {3 and
{4 come into registry, and the gas is released
through apertures 18, i3 and {8 and spring {8
yeturns the pistons to their original positions.

Hammer mechanism, trigger velease mecha-
pism for the hammer and safety latches for the
trigger and hammer mechanism will be now de-
.seribed.

Detachably threaded onto the jower end of
breech member 21 is & housing indicated general-
iy at H. This housing is provided in its upper
portion with an inwardly - extending flange 23,
apertured to provide.a geat for the hammer 25.
The stem 28 of the hammer is provided with a
flange 27 providing an upper pearing for a-spring
98 for urging the hammer upwardly.

The lower portion of the stem 28 of the ham-
mer passes through a guide flange 28 carried. by
the housing, stem 28 being squared where it
passes through the flange to prevent:its twisting.

The lower end of the hammer ig provided with
a latching shoulder 81 adapied to be engaged
and held by the nose 32 of the sear 33, which
sear is pivoted at 24. The sear is .normally
urged to iatching position withh the hammer by
* the flat spring 3%. The sear is released from the
trigger by a push button 38.

In order to prevent accidental operation of the

push button, & gafety latch 37 is provided which 4

is slotted at 38, the slot engaging 2 giide pin or
rivet.-38. The right hand end. of the latch 31.is
adapted to engage in'a notch 40 in the push but-
ton and is normally held in latching position by a

fiat spring #1. ‘Pogitive movement of the lateh 35

to the left against spring 4{ is necessary before
_ the push putton 3§ can be operated. When S0
operated, the hammer is released, spring 28 fore-
.ing the hammer 25 ypward, in turn forcing the

cartridge against spike {9, thereby releasing high

pressure gas to operate the pistons, as already
geseribed.

“wWhen the high pressure gas is released the re-
coil or reaction Causes the cartridge to mave
downward in the breech member 21 against ham-
mer 28 causing this and parts 21 and 29 to move
downward, compressing spring 28. Nose 32 of
sear 3% drops Over 1gtching shoulder 3t because
of the tension of spring 38. The trigger mecha-
nism is now cocked for another jnjection. AS
tapered hammer 25 moves downward it seats
on tapered seat 28, preventing escabe of gas.

After the gas has peen released from the car-
‘tridge 22, housing ¥ is unserewed, the spent car-
tridge removed and a fresh one inserted in the
breech 2i. The fins 23 provide convenient grip-
ping points for pliers fov this purpose.

A further safety lateh is provided for prevent-
ing the operation of the hammer before the hous-~

ing H has been completely reassembled with the " T1

order to prevent its twisting.

4

breech 21. This safety latch comprises a ver-
tically slidable rod 42 which passes through up-
per and lower fAanges 27 and 30, being squared
where if passes through one or poth flanges, in
This rod is urged
upwardly by spring 43. The lower end of the rod
52 is provided with a lateral off-set 42’ which is

-gdapted to move in and out of the path of a lug

33" on-sear33d. VWhen the parts are disassembled,
lateh rod 42 is moved upwardly by spring 43 sO

that lugs 42’ and 33’ are in engagement s6 that

cear 23.cannot be operated to release the hammer.
This would ke the position when the parts are
disassembled. When the parts are completely
assembled, rod 42 is pushed downwardly, the
described lugs are disengaged and-as far.as the
gafety rod is concerned, the sear 33 may be.oper-

ated to release the . hammer, subject further of

course to manual release of the 1ateh 371.

Referring now to the modified safety latch
shown in Figs. 3 and 4, trigger button 45 movable
in guide A5A 1s provided with an extension A5B
adapted to contact the lower arm 33’ of sear.33,
peing urged toward the sear by a light spring &6.
Latch member 27’ has a slot 47 in which.is en-
gaged a guide, pin 43; Jateh 377 is normally urged
to the left by 2 flat spring 49. Lateh 377 engages
in a-slot 5% in putton 45.

One side of putton 45 is slotted as. at 51 and
pivoted on pin 52. In this slot is & catch 53, this
catch Leing -engaged by a spring 54 to move it
clockwise, to engage an edge of cap 44; when
moved counterclcckwise, catch-83 is disengaged,
as in Fig. 4.

This latch mechanism operates as sollows: The
recoil “from discharge forces the hammer and
sear arm 83" downwardly, spring 54 turns .cateh
53 to engage 84, as in Fig. 3. This prevents fur-~

ther discharge, even if pressure is maintained

on button 4&5. To release lateh mechanism for
the next discharge the latch 37 ig:moved to the
right through slot 69 in bution 45 (Fig. 3) against
catch B3. This causes catch 83 to rotate .about
pin 52 and at the same time to slightly compress
spring 46 and make hutton 45 move down slightly.
As edee 885 of cateh 53 clears lower edge 56 of 44,
the -siight compression of spring 48 s relieved

and-hutton #5 moves back to the previous posi-

tion. The edge 55 of .catch 53 is now ahove the
lower edge 56 of cap 44, as indicated in Fig. 4
and cannob rotate back under the spring pressure
of 54 to the position indicated in Fig. 3. Tocom-
plete discharge the lateh 37" is moved all the way
to the left so that it is completely disengaged

‘both. from slot 58 and from shoulder 57 on button
.45. The button can.now he pushed in to effect

the discharge.

The purpose of this device is 4o insure a posi-
tive engagement of cateh 83 upon. recoil of the gas
carvtridge from the previous discharge and to pre-
vent a repeated discharge of the hammer mecha-

nism by failure of the operator .to remove his

finger from the catch 37" and button 45.
In the modification shown in Fig. 5, only &

- single cylinder-is used, instead.of the two cylin-

ders of Fig. 1. Cap member 89, threaded onto
breech 21, carries'a rupturing spike 18 and gas
escape holes 62. Cap member GO is threaded to

-receive a cylinder ¢4, containing a piston €8. The

upper end 88 of the piston bears against cap-
sule 6. “In operation, when- the cartridge is Tup-
tured by being driven against spike 18, the gas
drives piston 8§ up to rupture the capsule § and
eiect the medicament in a fine high pressure
stream at i, BY this-time, the piston has cleared



2,680,439

exhaust ports 69 ang is returned to its original
Dosition by spring 78. A cover 12, provided with

trigger released hammer of Figs. 1 and 5,
i for the gas cartridge
- 15, having g knurled lower end 78, is threaded
onto a cap mermber 78, having an internal sleeve
80 having itg lower edge beveled and sharpened
at 81 to bite into a gasket 82. Just above the
8asket is g gag escape hole 84,

Member 78 also has threaded intq its upper
bart a cylinder 86, having 8as exit holes 88 ang
a piston 88, bearing at its upper end against cap-
sule 6. The eng 982 of the piston is provided with

outwardly by Spring 88,
93, carried on lear spring §s. This
form operates as follow:: Breech 14 is rotated by
turning itg knurled lower end 78 to raise the

edge 81 to bite into the

Spike {9 ruptures the cartridge and gas pressure
i i i At this stage, however,

moves up to crush the capsule and eject
the medicament,

A muffier sleeve like 12, Fig. 3, could be used
- with Fig, 6.

Referring to Fig, 7, the spike 18 is corrugated
- OF grooved to facilitate the escape of gas through
the grooves,

While the several forms of the invention have
been described in Some detail, it shoyulg be un-
derstood that the invention ig not limited to the
Drecise details shown, but may be carried out in
other ways within the scope of the following
claims,

Iclaim as my invention:

1. A high bressure injection device comprising

a cylinder, an Injection nozzle, having g fine

gas cartridge carried by the injection device,
manually controlleq means for releasing gag from
-sald cartridge into said cylinder for operating
said piston, and 2 safety latch for bPreventing
accidental operation of said manually controlleq
8as releasing means, .
2. A high Dressurs injection device comprising
a cylinder, g nozzle having
- ating with the cylinder, a piston in said eylinder

E€r means in said housing for effecting the re-
lease of gas from said gas cartridge.

3. A high bressure injection device comprising
a cylinder, a nozzle having 5 fine orifice cooper-
ating with the cylinder, a piston in said cylinder
for forecing fluig oub said nozzle, a breech mem-
ber connecieq with said cylinder, for receiving gz
trigger housing connected with
said breech member, Manually operated trigger
means in sgid housing for effecting the release of
gas from said gas cartridge, and safety lateh
means for breventing accidenta] operating
thereof,
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4. A high bressure injection,
a cylinder, a nozzle having g fine orifice cooper-
ating with the cylinder, g biston in gaid cylinder
for foreing fluid out saiq nozzle, a breech mem-

device comprising

breech, trigger mechanism in sajq

housing,
safety meang cooperating with said

trigger mech-

anism for Dbreventing accidental operation
thereor.
5. A high bressure injection device, comprising

a cylinder, a fipng injection

strike the cartridge for effecting the release of gas
therefrom, and trigger means for releasing said
hammer,

€. A high bressure injection devige, comprising
2 cylinder, g fine injection nozzle Cooperating
with said cylinder, g biston in said cylinder for
iorcing fluig out of said

mer, and safety latch means for bPreventing sceij-
dental Opberation of said trigger means,

7. A high pressure injection device, comprising
2 cylinder, a fine injection nozzle

hext operation,

8. A high bressure injection device, comprising
2 cylinder, a fine injection nozzle Cooperating
cylinder, g Pisten in saig eylinder for
forcing fluig out of said nozzle, a breech mem-
ber, oberatively connected with saig cylinder, for
receiving a gas cartridge, g hammer adapted to

strike the cartridge for effecting the release of

said eylinder, adapted
a trigger housing, de-
tachably tonnected with said breech member for
cartridge reloading, trigzer mechanism in said
housing, and a safety lateh Cooperating with said
trigger mechanism for breventing accidental
operation thereof until the trigger housing and
breech member have been completely reassem-
bleq, following g reloading operation,

10. A high bressure injection device, comprising
a cylinder, an injection nozzie having a fne orifice
Cooperating with saig cylinder, g pision in said
cvlinder for foreing fiuig at high DPressure out of
said nozzle, a sealed gag cartridge carrieq by said
irijection device and i i




2,680,439

7

- peing provided with a lateral exhaust port nor-
mally sealed against 228 escape by said piston,
said exhaust port being positionsd 5o as o0 be
cleared by said piston after it has corapleted its
fiuig expelling stroke, for therehy providing 2
1ateral passage through the side wall of said cylin-
der for the escape of residual high pressure £a5.

11. A high pressure injection device, compris-
ing a cylinder, an injection nozzle having 2 fine
orifice cooperating with said cylinder, & piston in
said eylinder for forcing fipid at high pressure
out of said nozzie, zealed gas cartridge carried
by said injection device and containing gas under
pigh pressure, 2 snike mounted adiacent said
cartridege, means for moving the 8as cartridge and
spike into rupturing engagement, the side of said
eylinder being provided with 2 1ateral exhaust
port normally sealed against gas escape by said
piston, said exhaust port being positionad s0 &8 E¥s)
be cleared by said piston after it has compileted
its fluid expelling stroke, for thereby providing a
1ateral Passase through the gide wallof said cylin-
der for the escape of residual high pressure gas,
and a cover srounding and spaced from said
cylinder and provided with ges escape aperiures,
for vensing gas released from saig exhaust port.

12. A high pressure injection deviee, compris-
ing a cylinder, an injection nozzle having & fine
grifice cooperating with said eylinder, & piston in
said cylinder for forcing fluid at high pressure out
of said nozzle, & sealed gas cartridge carried by
said injection device and containing gas under
high pressure, @ spike mounted adigcent said
cartridge, means for moving the gas cariridee
into rupturing contact with said spike, the side
of said cylinder being provided with & lateral ex-
haust port normaliy sealed against gas escape By
said piston, said exhaust port being positioned 0
ag to be cleared by aaid piston after it has coin-
pleted its fuid expelling stroke, for thereby pro-
viding a 1ateral passage through the side wall of
said eylinder for the escape of residual high pres-~
sure gas, and & spring, oneratively connected with
said piston, and adapted to e compressed o0 the
pOWer stroke of the piston, for restoring the pis-
ton to its original position after the release of
the gas pressure through said lateral exhaust
port.

13. A high pressurs injection device, compris-

ing a cylinder, an injection nozzie having & fine

orifice cooperating with ssid cylinder, 2 piston in 2

<aid eylinder for forcing Auid at high pressurs out
of saigd nozzle, & sealed gas cartridge carried by
said injection device and containing £a8 under

nigh pressure, & spike mounted adjacent said

cartridge, and 2 spring actuated hammer for ef-
fecting rupturing contact of gaid cartridge and
spike, the side of said cylinder heing provided
withh a iateral exhaust port normally sealed
against gas eseape bY said piston, said exhaust
port heing pos'tioned sc as to be cleared by said
piston afier it has completed its fluid expelling
strcke, for rhereby providing 2 1ateral passage
yhrough the side wall of said cylinder for the
escape of residual high pressure gas.

14. A high pressure injection device, compris-
ing 2 cylinder, an injection nozzle having 2 fine
orifice ccoperating with said cylinder, & piston
in said cylinder for forcing fuid at high pressure
out of said nozzle, & sealed gas cartridge carried
by said inj ection gevice and containing gas under
high pressure, 2 spike mounted adjacent said
cartridge, a spring actuated hammer for effecting
rupturing contact of said cartridge and spike, the

side of said cylinder being provided with 2 lateral
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exhaust port pnormally sealed against gas escape
by said piston, said exhaust port being positioned
so &s to be cleared by said piston aiter it has com-
pleted its fAuid expelling strcke, for thershy pro-
viding & jateral passage through the side wall of
said cylinder for the escape Of residual high pres-
gure gas, and @& manually operated trigger for
releasing said hammer.

15, The combination as set forth in claim 14,
further including 2 safety lateh for securing said
trigger against acecidental release.

18. A high pressure injeetion device, compris-
ing a cylinder, an injection nozzle having & fine
crifice connected with said cylinder, & piston in
said cylinder; a preech member detachably con~
nected at one end with said cylinder and adapted
to contain a sealed gas cartridge; a housing de-
tachably connected with the other end of said
preech member; o spike for rupturing said gas
cartridge; and a spring operated hammer mount-~
ed in said housing for driving the gas cartridse
and spike into engagement.

17. A high pressure injection device, compris-
ing o cylinder, an injection nozzle having & fine
orifice connected with said eylinder, & piston in
said eylinder; @ preech member detachably con-
nected at one end with said cylinder and adapted
to contain & sealed gas cartridge; a housing de-
tachably connected with the other end of said
hreech member; & spike for rupturing said gas
cartrigge; & sSpring operated hammer mounted
in said housing for driving the gas cartridge and
spike inbo enga sement, and a manually operated
trigger for releazing said haminer.

13. The combination as set forth in claim 16,
further including & second and smaller cylinder
acting %0 connech said first cylinder with said
injection nozzle, and a second and smaller piston
carried by said first piston and movable in sald
second and smaller cylinder.

19. The combination as set forth in claim 16,
further including a second and smaller cylinder
acting to connech said first cylinder with said
injection nozzle, & second and smaller piston car-
ried by said first piston and movable in said sec-
ond and smealler cylinder, and a safety latech co-
operating with said spring—operated hammer for
preventing gecidental release thereof.

20. The combination as set forth in claim 16,
wherein said eylinder is provided with an exhaust
port and wherein said piston is provided with &
one-way valve adapted to be opened on comple-
tion of the piston stroke, for allowing gas to pass
through the valve and out of said exhaust port.

21. The combination as set forth in elaim 16,
wherein said cylinder is provided with a lateral
exhaust port and wherein said piston is provided
with a one-way valye adapted to be opened on
completion of the piston stroke, said piston fur-
ther having an gperture adapted to register with
said exhaust port on. completion of the piston
stroke.
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