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HYPODERMIC DEVICE 

Edward D. Lowry, Branford, Gordon J. Voelz, New 
Haven, Gardner H. Perry, Madison, and David F. But 

I ler, Hamden, Conn., assignors to Olin Mathieson 
Chemical Corporation, a corporation of Virginia 

Filed Nov. 1, 1963, Ser. No. 320,881 
12 Claims. (Cl. 128-173) 

This invention relates to administration of medication 
and more speci?cally to a needleless hypodermic medi 
cator or injector capable of performing percutaneous in 
oculation and the like. 

Medicators of this type have been made using either 
a blank explosive cartridge or a complicated arrangement 
of springs to actuate the instrument; this has been at 
tended by various disadvantages. 

With direct explosive actuation, there is an excessive 
pressure peak ‘followed by too rapid decay of force. Where 
both the medicament and the explosive are loaded in the 
same capsule or cylinder separated only by a slidable 
stopper, there is danger of mutual contamination so that 
neither the medicament nor the explosive may be effec 
tive for their intended purpose. The inclusion of a space 
between the explosive cartridge and the stopper has not 
precluded this danger. There has also been the further 
hazard of driving hot gas bubbles into the medicament 
during injection. 

Spring actuation makes such instruments considerably 
more complicated in structure and in operation. Storing 
all the required energy in springs makes cocking difficult 
and time consuming. Moreover, the required pressure 
characteristics have made it necessary to go to a high 
low, two-stage system of many springs together with force 
changers which add to the complexity. 

Excessive pressure peaks, surges, and/or ?uctuations 
are encountered in not only the heretofore known ex 
posive cartridge systems (US. Patents Nos. 2,322,244 
and 2,322,245) but also in the spring systems. Some pa 
tients experience this as pain. 

This invention‘ contemplates provision of a single 
plunger-acutated injector having a special explosive 
actuated stage in the injector adapted to transfer energy 
between the explosive and ampoule to discharge liquid 
medicament with desired jet velocity~time and propellant 
?uid pressure-time characteristics to achieve penetration 
of the epidermis followed by dosing. Under the impulse 
of combustion of an explosive charge, the desired varia 
tion of velocity and pressure is obtained during an effec 
tive time of injection because a feature of this invention 
is a novel closed system in this stage for generating, modi 
fying, and then applying the explosively generated force 
to the ampoule, indirectly by means of a plunger or pis 
ton acting on the ‘ampoule, isolated thus against con 
tamination. 

' By applying driving gas’ generated from a propellant of 
either the solid or liquid type (ethyl nitrate, for example, 
mixed with normal propyl nitrate) through two cham 
bers and an intervening venturi ori?ce or the like pres 
sure reducing means to a sealing piston at the second or 
expansion chamber having walls of novel heat insulated 
construction, it was found possible to produce an initial 
impulse of proper high magnitude .at the ampoule for 
initiation of injection followed by a gradually dropping 
force for proper completion of injection over an extended 
interval of time. The propellant charge, usually formed 
as a cartridge, is ignited for ?ring preferably in a small 
chamber which is connected to a larger surge chamber 
'by an ‘ori?ce forming a metering passageway. When the 
propellant is ignited, it generates a very high pressure 
in the small chamber, since the gases take some time to 
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pour through the ori?ce. By proper design of the two 
chambers and the ori?ce, it is possible to raise the pres 
sure in the small chamber to a sustaining pressure, which 
will essentially guarantee full combustion. After a few 
milliseconds the gas in the high pressure chamber will 
?ow through the ori?ce and the pressure in both cham 
bers Will be equalized to maintain the proper pressures 
in the two chambers. 

It will be necessary to keep the gases con?ned for at 
least the time interval of the stroke, which is roughly 
one-quarter of a second, i.e., some 250 milliseconds. This 
is a very long time period for a one-shot interior ballistic 
system and since the gases are at least temporarily trapped, 
they ordinarily have time to cool and deposit undesirable 
residue. The unburnt remains of an incomplete combus 
tion can be eliminated by the ballistic system which would 
guarantee essentially complete combustion. The use of a 
removable insulator sleeve of solid or porous silicones, 
polyole?ns, nylon, micarta, polyurethane, or the like as 
a liner over at least most of the wall area of the expan 
sion chamber ful?lls the function, not only of reducing 
heat loss to the walls but also of collecting the combus 
tion residue. Thus, after about some 50 shots the remov 
able insulator sleeve can be discarded and replaced with 
a new one. The liner may be carried as a layer or coating 
on a thin metal insert. 
Another feature of the invention is a novel ampoule 

having a side wall transparency to permit observation 
of the contents of the ampoule while maintaining ade 
quate strength in the containing walls. 
Another feature is in the inclusion of arrangements 

for using the breech and ?ring mechanism to aid safe 
assembly and disassembly, and for using residual gas 
pressure and plunger return to aid extraction of the spent 
cartridge of propellant. 
One object of the invention, therefore, is the provision 

‘of a novel explosive actuated medicator for performing 
percutaneous inoculation, or other injection painlessly. 

Another object of this invention is to provide a simple, 
low-cost, portable instrument receiving an explosive pro 
pellant for discharging a ?ne stream or jet of liquid 
medicament from an ampoule at improved pressures and 
velocities. 
Another object is to provide an explosive operated 

hypodermic instrument of improved construction with 
respect to quietness, speed, and ease of operation and with 
respect to safety. 
Another object is provision of a new and improved 

ampoule. 
Still another object is to provide a hypodermic device 

and method operable to accomplish explosive actuation 
and percutaneous medication at desired depths and dos 
ages with convenience, reliability, and safety from a jet 
ampoule. 

Other advantages and objects will be apparent from 
a detailed description of the illustrated embodiment when 
read in connection with the accompaning drawing in 
which: 
FIGURE 1 is a side elevational view showing one em 

bodiment of the instrument according to this invention 
in the fully cocked ready-to-?re position; 
FIGURE 2A is an enlargement in cross section taken 

on line 2A—2A of FIGURE 1 showing the instrument 
loaded with a cartridge; 
FIGURE 2B is an enlargement being a continuation 

of FIGURE 2A in cross section taken on line 2B-2B 
showing the instrument loaded with an ampoule, and both 
?gures showing the instrument in the FIGURE 1 position; 
FIGURE 3A is an enlarged side elevational view in 

cross section comparable to FIGURE {2A taken at the 
moment the instrument has been ?red; 
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FIGURE 3B is an enlarged side elevational view in 

cross section comparable to FIGURE 23, being a con 
tinuation of FIGURE 3A; 
FIGURE 4A is an enlarged side elevational view partly 

in cross section showing the rear part separated and in the 
open position for cartridge extraction; 
FIGURE 4B is an enlarged side elevational view partly 

in cross section showing the front part of the instrument 
adjusted for another level of dosage and separated in the 
open position safe loading with another cartridge; 
FIGURE 5 is a graphical representation of typical 

pressure-time and velocity time pro?les obtainable with 
the instrument of this invention; and 
FIGURE 6 is a side elevational view showing the im 

proved ampoule in cross section. 
With reference to the drawing, the instrument of this 

invention involves an ampoule and explosive cartridge 
containing front portion 1 and a rear portion 2 which 
contains a ?ring mechanism assembly. 
The front assembly has an ampoule-mounting housing 

3 having an axial bore 4 for receiving the ampoule 5 and 
the front end of a piston 6, the reduced rear end 7 of 
which is slidably carried in an axial bore 8 of a barrel 
member 9. Threadedly mounted on the front end of hous 
ing 3 is a nose cap 10 which has a central recess 11 form 
ing an extension of the housing bore 4. This cap serves 
as a skin contacting tip incapable of skin penetration, as 
a closure for the capsule-containing bore 4 of the housing, 
and as a front abutment for holding the ampoule 5 in 
place against the force of piston 6. The nose cap has an 
opening 12 in its front end to permit the ampoule tip 13, 
pierced by a minute ori?ce 14, to protrude for contact of 
the ampoule directly with the skin.‘ 

Housing 3 extends rearwardly in the form of an outer 
sleeve 18 which is threadedly mounted for longitudinal 
adjustment on the barrel member at internal threads 19 
mating with the external threads 20 of the barrel member. 
Control of the dosage expelled from the ampoule ori?ce 
14 is obtained by a longitudinal adjustment at these threads 
as the outer sleeve 18 is held as a front handle portion 
or turned, as the case may be, in order to obtain the neces 
sary relative motion between housing 3 and barrel mem 
ber 9 thereby varying the spacing between cap 10 and 
piston 6 backed up against barrel 9 at the piston ?ange 
16 for providing the customary predischarge of excess 
medicament and bubbles, if any. 
Mounted on the rear end of the barrel member is a 

breech plug 21 having a chamber 22 open to the rear for 
receiving the explosive cartridge 23 and also having a 
male thread connection 24 for detachably mounting the 
rear portion 2 at its female thread 25 as a rear handle 
assembly comprising a receiver body 26 housing a car 
tridge ?ring mechanism including ?ring pin 27 and the 
trigger bar 50 for setting off the cartridge. 
The internal mechanism of the front portion 1 includes 

not only the piston 6 but also a piston return spring 15 
one end of which abuts the housing 3 and the other end 
of which abuts the piston ?ange 16 as the spring is 
mounted in compression for retracting the piston to its 
initial position as at FIGURE 2B or FIGURE 4B. Also 
included within the sleeve 18 of the ‘front portion is 
some buffering device such as a suitable ring 30 of soft 
copper, lead, or the like adapted to deform, preferably 
plastically, and thereby dissipate the excess energy in the 
event ampoule 5 is inadvertently omitted and the instru 
ment ?red. Avoidance of damage is thus assured. 

After ?ring and injection, spring 15 remains for a time 
as shown in FIGURE 3B until disengagement of threads 
24 and 25 is begun. At this point, piston 6 and spring 15 
help keep the gas pressure up and assist cartridge ejection. 

Piston ?ange 16 carries a circumferential colored band 
31 of a readily visible nature for observation of an indicia 
of the dosage setting desired through a sleeve opening 32 
formed in the side of the sleeve together with dosage gauge 
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4 
markings along the side of the opening showing how 
much of the ampoule ‘charge remains after predischarge. 
To lock and unlock the dosage sleeve 18 in the selected 

position, there is provided any suitable dosage lock such 
as collar 33 carried threadedly on sleeve 18 to longi 
tudinally move the collar and its resilient chuck ?ngers 
to put their tapered ends into Wedging engagement be 
tween the cylindrical surface of the barrel 9 and a mating 
taper carried on the interior of sleeve 18. 

Extending longitudinally in an eccentric bore 40 in 
the receiver body 26 is the head of a ?ring pin striker 
41 and a striker spring 42 biasing the striker forwardly 
as the spring along with the shank of the striker extend 
rearwardly into and are held in place by a retainer 43 
threadedly mounted to the rear end of body 26. Formed 
with a central bearing 44, the retainer at this hearing 
guides the shank or rear end of the striker and permits it to 
protrude slidably to the rear for attachment of the cocking 
handle 45 outside the retainer. Thus, striker 41 and spring 
42 are mounted in the receiver body and the retainer. 
The striker cooperates with a scar ‘46 which is in 

the form of a pitman lever pivotally mounted in a side 
slot 47 by a scar mounting pin 48 carried transversely 
in the receiver body 26. To carry sear 46 in operative 
association with the striker, slot 47 opens into bore 40. 
The striker has a ?ring pin striking end 28 and a cocking 

shoulder 49 extending as a notch circumferentially around 
the front end of its head for engagement with the sear 
46 when handle 45 is pulled all the way back. This cocks 
the instrument and puts it in the ready-to-?re condition 
shown in FIGURES 1 and 2. 
To accomplish release, the sear is actuated by a longi 

tudinally slidable trigger bar 50 which has a sear slot 51 
formed intermediate its ends "for receiving the heel 52 of 
the sear so that the toe 53 of the sear may be rocked 
out of engagement with the striker at mating notched 
shoulder 49 of the striker, which is thus released as shown 
in FIGURE 3 to accomplish ?ring and injection. This 
is done as the trigger bar is moved forward longitudinally 
over slot 47 against the bias of trigger return spring 54 
by a manual thrust applied either to trigger button 55 
?xed (e.g. molded) on the rear end of the trigger bar, 
or to a trigger thumb piece 56 which may be ?xed near 
the front end of the bar. 

Striker 41 has at the rear end of its head a circuIn— 
ferential ridge 57 extending radially outwardly suffi 
ciently so that after the striker and manual thrust are 
released, the sear toe 53 may come to rest upon the ridge 
where it is held outwardly to hold the heel 52 and trigger 
bar 50 forwardly. The front end extension of the bar 
50, forming a detent 58, extends into locking notch 59 
of external ?ange 29 formed as part of the front portion 
1 to keep the rearward portion 2 locked to the front 
portion 1. 

Intermediate shoulder 49 and ridge 57, the striker 
head has a deep groove 60 together with a conical taper 
or sear cam 61 extending circumferentially and inwardly 
to a diameter less than that of either the cocking shoulder 
49 or ridge 57. 
When the sear toe 53 rests in groove 60, as shown in 

FIGURE 4A, the ?ring mechanism is held in a safety 
position, i.e., with the striker 41 held back off the ?ring 
pin 27 and the safety detent 58 at the front end of the 
trigger bar, retracted from the safety notch 59 of the 
external flange 29 of the plug 21, ?xed to barrel 9. In 
this position, the rear or ?ring portion 2 of the instrument 
may be unlocked from the front portion 1 so that these 
portions can be unscrewed or screwed together operably 
for cartridge extraction and loading. 
From this position, with the instrument assembled it 

may be locked without cocking by merely pushing the 
?ring button 55 to allow detent 58 of the bar 50 to lock 
into notch 59. In this locked position the instrument may 
be turned with respect to sleeve 18 for ampoule loading 
and dosage adjustment. 
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Slot 47 formed as an opening through a side of body 
26 has in it the sear and also extending into and over 
it a U-shaped trigger guard 62 in which sear 46 is carried 
for pivoting on pin 48 by which, together with guard pin 
64, the guard is ?xed to receiver body 26. The guard, 
which may have an extension 62A extending alongside 
handle 45, extends protectively at least partly around 
bar 50 and is open at the rear to permit the cocking 
handle 45 and trigger button 55 to protrude for manual 
operation. Extension 62A has appendage 62B for retain 
ing spring 54 in button 55. The front end of the guard 
62 is open to permit the trigger bar 50 to also extend 
forwardly sufficiently so that its front end, de?ning the 
safety detent 58, may extend for movement into and 
out of notch 59. 

Circumferential ?ange 29, integral with and extending 
outwardly from the breech plug 21 acts as a stop for the 
receiver body when it is screwed down all the way to 
close the breech and as a stop against which the barrel 
is screwed down in assembly with the plug. Notch 59 
is in a predetermined location on the circumference so 
that it is aligned with trigger bar 50 only when receiver 
body 26 is screwed down fully. Thus, when the cocking 
handle 45 is pulled back su?iciently to engage sear toe 
53 with the cocking shoulder 49, the detent extends into 
the clearance of notch 59, provided portions 1 and 2 
are properly assembled. In the event these portions are 
not screwed down all the way, there is interference be 
tween ?ange 29 and detent 58; this prevents cocking 
or ?ring. 
For mounting of the ?ring pin 27 the receiver body 

has a ?ring pin well 34 and a ?ring pin aperture 35 
aligned with eccentric bore 40 and striker 41. This well 
threadedly receives a ?ring pin housing 36 in which the 
pin is slidably mounted together with a ?ring pin spring 
37 and a sealing O-ring 38 carried in an external circum 
ferential groove formed in the ?ring pin to prevent escape 
of any gas between the head of the ?ring pin and the 
opening 39 formed in the pin housing at which the ?ring 
pin head protrudes rearwardly to be acted on by the 
striker. 
The receiver body also has at the bottom of the con 

nection having female threads 25 a cartridge head recess 
63 the side walls of which are preferably tapered rear 
wardly and outwardly so that when cartridge 23 is ?red 
its rim may expand into the tapered side wall for ex 
traction. The ?ring pin aperture 35 opens into recess 63 
for acting percussively on the primed rim of the car 
tridge. 

Improved injector pressure-time and jet velocity-time 
characteristics of the type shown in FIGURE 5 are ob 
tained because of the closed interior ballistic system pro 
-vided between the ampoule stopper 17 and cartridge 23. 
This system which makes for quietness comprises not 
only the piston 6 but also the high pressure combustion 
chamber 65, the venturi ori?ce 66, and the expansion 
chamber 67 having insulating liner 68. This liner may 
advantageously be of laminated construction and include 
porous materials such as aluminum oxide or a ?ne silica 
compound known as Sil-O-Cel. The liner may be rein 
forced with Fiberglas; it may be further extended to 
overlay the front face of the breech plug 21 leaving open 
only the ori?ce 66, formed in the plug along with 
chamber 65. Plug 21 secures the liner. 
The system is readily actuated by a .22 cartridge hav 

ing only a few grams of suitable propellant discharged 
upon ignition into chamber 65 designed together with 
ori?ce 66 to provide a propellant burning sustaining 
pressure of the order of about 30,000 p.s.i. or 25,000 
psi. (broken curve A), for example, for a suitable 
smokeless powder. At this high pressure discharge from 
chamber 65 through an ori?ce 66 having a diameter of 
about 0.125 of an inch, the initial pressure acting against 
the piston in insulated chamber 67 is of the order of 
about 10,000 psi. (solid curve B) and thereafter falls 
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6 
gradually to an injection sustaining pressure level ade 
quate to discharge all or the remaining part of the 
ampolue contents. ’ 

In the absence of liner 68 the terminal pressure will 
fall too rapidly as illustrated by Curve C. 
The explosive force of the energy storing cartridge is 

thus advantageously modi?ed before it acts on the piston 
6 the rear end 7 of which is provided with a suitable 
number of circumferential grooves and O-rings 70 for 
sealing the barrel bore 8 against excessive leakage. 
At its front end the piston has a plunger 71 designed 

to be received snugly in the rear end of an ampoule. The 
plunger has a central tip 72 forming a reduced extension 
of the nose for acting ?rst on the center of the ampoule 
stopper. 
The improved ampoule 5 of FIGURE 6 has a tubular 

sleeve 75 forming a cylindrical side wall of transparent 
material of acceptable strength such as polypropylene, 
acrylic, polycarbonate, nylon, or the like of a length 
for reception over nearly all of the length of housing 
bore 4 with a snug ?t. At its front end the exterior of 
the sleeve preferably has a reduced diameter 76 for 
a?ixing a stainless high strength nose such as a stainless 
steel nose piece or head 77 having a thickness of no more 
than about 0.020 of an inch and a tip 13 of increased 
thickness around a minute ori?ce 14 having a diameter 
of about 0005-0010 of an inch. 

In order that the length of transparent sleeve 75 may 
be made as long as possible compared to the length of 
nose piece 77, housing bore 4 is made very long com 
pared to the longitudinal depth of nose cap recess 11 
made as shallow as possible. Steel nose piece 77 prefer 
ably extends back over sleeve 75 only far enough to 
overlie whatever circular parting line occurs between bore 
4 and recess 11. This gives maximum visibility and 
strength in the ampoule. 
The interior of the ampoule contains medicament 

charge 78 and is closed at the rear end by a stopper 17 
of neoprene rubber or the like elastomer compatible 
with the charge 78. Since the thickness ofthe transparent 
ampoule sleeve usually exceeds that of the stainless steel 
piece 77, which may be drawn quite thin, sleeve 75 may 
be of uniform diameter inside and outside and be assem 
bled to piece 77 of somewhat larger outside diameter. 

In operation one normally starts with an assembled 
but unloaded instrument. To prepare for ‘reception of the 
ampoule 5 locking collar 33 is loosened and then ?ring 
button 55 is depressed to lock the barrel 9 and receiver 
body 26 at notch 59. By holding sleeve 18 the receiver 
26 is turned back until more than full dosage is shown 
by hand 31 at opening 32. 
Nose cap 10 is unscrewed and a sterile ampoule in 

serted in its recess 11 for due examination after which 
the cap is replaced ‘and turned down to lock the ampoule 
in the capsule receiving bore of the housing ready for 
predisc'harge accomplished as dosage sleeve 18 and re 
ceiver 26- are turned with respect to each other until the 
proper selection is indicated at sleeve opening 32. Lock 
ing collar 33 is then reti'ghtened. 

From this position the next step is to pull back handle 
45 slightly until a de?nite click is heard as sear 46 ‘drops 
into groove 60 at which detent 5S disengages notch 59 
and allows rear portion 2 of the injector to be screwed 
to exposed a cartridge chamber 22 for insertion of car 
tridge 23-. 
The rear portion is then replaced and screwed down 

all the way until bar 50 is aligned with notch 59 indicat 
ing that the cartridge is properly breeched and the instru 
ment ready for cocking, which is done by pulling the 
cooking handle 45 as far back as it will go. 
Although the foregoing is preferred, the injector may 

be loaded ?rst with cartridge 23 and then with an am— 
poule. 

Injection is done by pushing either button ‘55 or ?nger 
piece 56, whichever is the most convenient. 
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After use, during and before which detent 58 remains 
in safety notch 59, the injector rear portion 2‘ is un 
screwed to expose the spent cartridge 80‘ shown in FIG 
URE 4 attached to receiver body 26 at the extracting 
cartridge head recess 63 from whence it can be easily 
discarded. In this respect the axial length of engagement 
between male thread connection 24 and female thread 
25 is preferably greater than the length of the spent 
cartridge 80 so that residual gas is received in receiver 
body 26 while some portion of these threads are still in 
engagement while providing a passage for bleeding off the 
gas along the threads. 

Extraction is aided by the residual gas pressure, under 
the action of return spring 15, as well as by the con?gura 
tion of recess 63. Normally, piston 6 after ?ring does not 
return, despite the bias of spring 15, until disengagement 
of threads 24 and 25 is begun, because the piston and the 
gas act on each other. 

Finally, the nose cap is unscrewed to allow the spent 
ampoule to be discarded. 
Although the foregoing description relates to what is 

now believed to be a preferred embodiment, it is to be 
understood that those skilled in the art may make; 
changes and modi?cations without departing from the 
spirit and scope of the invention as set forth in the ap 
pended claims. 
What is claimed is: 
1. A hypodermic injector for percutaneous injection of 

liquid medicament from an ampoule having a movable 
stopper and a jet ori?ce, said injector comprising an elon 
gated body having a breech end and a front end, an am 
poule holder and front abutment mounted on the front 
end of said body, a single piston slidably mounted within 
said body for longitudinal movement from an initial 
*ready-to-drive position to a ?nal driven position, said 
piston having a plunger adapted for being put into en 
gagement with said stopper and subsequently driving said 
stopper while so engaged from said initial engagement 
toward said ori?ce for discharging said medicament, 
means for returning said plunger to said initial position, 
means for initially and longitudinally adjusting the rela 
tive positions of said holder and said piston thereby con 
trolling the dosage of medicament to be discharged, and 
power means for driving said plunger with said ?rst a 
high ?uid impulse followed by a gradually decreasing and 
steadying ?uid force, said power means including means 
(a) for receiving a cartridge storing the driving energy 
and releasing it by generating a driving gas at elevated 
temperature pressure by explosive combustion and expan 
sion, (b) ?ring means for releasing said energy as gen 
erated gas, and (c) conversion means between said car 
tridge and plunger adapted to permit substantial com 
pletion of said combustion at a high sustaining pressure 
higher than said impulse, bleed-off of said ?uid for ex 
pansion for applying directly to said plunger a driving 
pressure less than said sustaining pressure but including 
said high impulse while inhibiting loss. of heat from said 
fluid in expansion at said low driving pressure, said abut 
ment retaining said piston in said injector against over 
driving beyond said ?nal position, said means between 
the cartridge and plunger including a small combustion 
chamber, a large expansion chamber, said chambers being 
connected by a venturi ori?ce, and heat insulating means 
associated with said expansion chamber. 

2. In a hypodermic injector actuated by gases gener 
ated by an explosive for dispensing liquid medicament 
from an ampoule, said injector including barrel means, 
ampoule holding means attached to one end of said bar 
rel means, piston means slideably mounted within said 
barrel means and having a plunger adapted for engaging 
an ampoule, explosive receiving means at the other end 
of said barrel means, and means adapted for ?ring an ex 
plosive positioned in said explosive receiving means, the 
improvement, comprising gas transfer means between said 
explosive receiving means and said piston means includ 
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8 
ing ?rst and second chambers and a metering passageway 
connecting said ?rst and second chambers, said gas trans 
fer means operable to convert the rapidly expanding high 
pressure gas generated by the ?ring of an explosive into 
said ?rst chamber in communication with said explosive 
receiving means to a lower pressure and slower expan 
sion of the gas bled through said metering passageway 
into the second chamber, and means in said second cham 
ber for retarding the decay of pressure of the gas acting 
upon the piston. 

3. In a hypodermic injector actuated by gases gener 
ated by an explosive for dispensing liquid medicament 
from an ampoule, said injector including barrel means, 
ampoule holding means attached to one end of said bar 
rel means, piston means slideably mounted within said 
barrel and having a plunger adapted for engaging an 
ampoule, explosive receiving means at the other end of 
said barrel means, and means adapted for ?ring an ex 
plosive positioned in said explosive receiving means, the 
improvement comprising gas transfer means between said 
explosive receiving means and said piston means including 
?rst and second chambers and a metering passageway con 
necting said ?rst and second chambers, said gas transfer 
means operable to convert the rapidly expanding high pres 
sure gas generated by the ?ring of an explosive into said 
?rst chamber in communication with said explosive receiv 
ing means to a lower pressure and slower expansion of the 
gas bled through said metering passageway into the second 
of said chambers, and heat insulating means in said second 
chamber for retarding the decay of pressure of the gas 
acting on the piston. 

4. The injector of claim 3 wherein said heat insulating 
means is a lining positioned in said second chamber. 

5. The injector of claim 4 wherein the lining is replace 
ably mounted in said second chamber. 

6. A hypodermic injector operable by propellant gas 
generated from the ?ring of an explosive cartridge for 
percutaneous injection from an ampoule having a mov 
able stopper and mounted in an injector comprising barrel 
means including cartridge receiving vmeans, piston means 
received within said barrel means, ampoule holding means 
mounted on said barrel means and including a perforated 
nose cap detachably mounted on the front end of said 
holding means for de?ning an ampoule-receiving cavity, 
a high pressure combustion chamber in communication 
with said cartridge receiving means, an expansion cham 
ber, a venturi ori?ce ‘between said combustion chamber 
and said expansion chamber, and bore means for mount 
ing said piston for movement from an ampoule stopper 
engaging position to a ?nal position under the impetus of 
gas generated in said combustion chamber, bled off 
through said ori?ce, and ?nally applied from said expan 
sion chamber to said piston, said expansion chamber be 
ing volumetrically larger than said combustion chamber 
and including insulated wall means for minimizing heat 
loss from said ?nally applied gas. 

7. The injector of claim ‘6 wherein said wall means is 
a replaceable liner substantially of an insulating material. 

8. A hypodermic injector actuated by explosive energy 
from an explosive cartridge for driving liquid medicament 
from an ampoule percutaneously comprising a barrel hav 
ing a breech end and a front end having a bore, an 
ampoule holder connected to said barrel and formed with 
a bore passing therethrough in alignment with'said barrel 
bore and in communication therewith, a piston slideably 
mounted in said barrel bore for reciprocating movement 
between a ?nal position with respect to said holder and 
an initial position with respect to said barrel, said piston 
carrying a plunger portion extending into said holder 
bore, cartridge ?ring means connected to said breech 
end, explosive energy transfer means in said barrel in 
cluding a combustion chamber communicating with said 
?ring means, an expansion chamber communicating with 
said barrel bore, a venturi ori?ce interconnecting said 
chambers, said energy transfer means de?ning a closed 
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system for modifying the characteristics of the energy 
before it is applied to said piston at said expansion cham 
ber to drive said piston to its ?nal position, a breech end 
closure including ?ring means disengageably connected 
to the breech end of said barrel, and a rim-?re cartridge 
head receiving recess in said closure, said recess being 
tapered outwardly and to the rear for assisting cartridge 
extraction. 

9. A hypodermic injector actuated by explosive energy 
from an explosive cartridge for driving liquid medicament 
from an ampoule percutaneously comprising a barrel hav 
ing a breech end and a front end having a bore, an 
ampoule holder connected to said barrel and formed with 
a bore passing therethrough in alignment with said barrel 
bore and in communication therewith, a piston slideably 
mounted in said barrel .bore for reciprocating movement 
between a ?nal position with respect to said holder and 
an initial position with respect to said barrel, said piston 
carrying a plunger portion extending into said holder 
bore, cartridge ?ring means connected to said breech end, 
explosive energy transfer means in said barrel including a 
combustion chamber communicating with said ?ring 
means, an expansion chamber communicating with,said 
barrel bore, a venturi ori?ce interconnecting said cham 
bers, said energy transfer means de?ning a closed sys 
tern for modifying the characteristics of the energy before 
it is applied to said piston at said expansion chamber to 
drive said piston to its ?nal position, a piston return 
spring for retracting the piston to the initial position, and 
a closure disengageably connected to the breech end of 
said barrel, said piston being substantially sealed in said 
barrel bore, and said piston and the return spring main 
taining residual ?uid pressure for assisting cartridge ex 
traction when the closure is disengaged. 

10. A hypodermic injector actuated by explosive en 
ergy from an explosive cartridge for driving liquid me 
dicament from an ampoule percutaneously comprising a 
barrel having a breech end and a front end having a 
bore, an ampoule holder connected to said barrel and 
formed with a bore passing therethrough in alignment 
with said barrel bore and in communication therewith, 
a piston slideably mounted in said barrel bore for re 
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ciprocating movement between a ?nal position with re- " 
spect to said holder and an initial position with respect 
to said barrel, said piston carrying a plunger portion ex 
tending into said holder bore, cartridge ?ring means con 
nected to said breech end, explosive energy transfer 
means in said barrel including a combustion chamber 
communicating with said ?ring means, an expansion 
chamber communicating with said barrel bore, a venturi 
ori?ce interconnecting said chamber, said energy trans 
fer means de?ning a closed system for modifying the 
characteristics of the energy before it is applied to said 
piston at said expansion chamber to drive said piston to 
its ?nal position, said holder being threadedly connected 
to the barrel with longitudinal adjustability, said ?ring 
means and breech end being threadedly engageable, said 
injector including a front handle portion ?xed to the 
holder, a rear handle portion carrying the ?ring means 
adapted to be either at safety, or to be cocked and then 
released for ?ring the cartridge and carrying a trigger 
means for releasing the cocked ?ring means, and detent 
means associated with the trigger‘means and barrel breech 
and for (a) preventing full threaded engagement of the 
rear handle portion and breech end unless the ?ring 
means is at safety and for (b) releasably locking the 
rear handle portion and barrel together as a fully en 
gaged unit for movement with respect to the front handle 
portion when said ?ring means is either released or 
cocked so that said rear and front handles may be turned 
manually with respect to each other after said ?ring 
means has been released and so that said rear handle 
and breech end may not be unlocked for separation when 
said ?ring means is cocked. 

11. A hypodermic injector actuated by explosive en 
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10 
ergy from an explosive cartridge for driving liquid me 
dicament from an ampoule percutaneously comprising a 
barrel having a breech end and a front end having a 
bore, an ampouleholder connected to said barrel and 
formed withja bore passing therethrough in alignment 
with said barrel bore and in communication therewith, 
a piston slideably mounted in said barrel bore for re 
ciprocating movement between a ?nal position with re 
spect to said holder and an initial position with respect 
to said barrel, said piston carrying a plunger portion 
extending into said holder bore, cartridge ?ring means 
connected to said breech end, explosive energy transfer 
means in said barrel including a combustion chamber 
communicating with said ?ring means, an expansion 
chamber communicating with said barrel bore, and a 
venturi ori?ce interconnecting said chambers, said energy 
transfer means de?ning a closed system for modifying 
the characteristics of the energy before it is applied to 
said piston at said expansion chamber to drive said piston 
to its ?nal position, said ?ring means including a ?ring 
pin, a ?ring pin striker forwardly biased toward said 
pin and adapted to be manually pulled back to a cocked 
ready-to-?re position from either a ?red position or an 
intermediate safety position adjacent said ?red posi 
tion, said cocked position being de?ned by a ?rst striker 
shoulder located adjacent the front end of said striker 
at a given level, a sear adapted to engage with said ?rst 
shoulder for holding the striker in the cocked position 
and the sear outwardly, said ?red position being de?ned 
by a striker surface located back of the ?rst shoulder 
at a level outwardly of said ?rst shoulder level for 
engaging with said sear for holding it outwardly, said 
safety position being de?ned by a second striker shoulder 
located adjacent said striker surface at a level inwardly 
of said surface and ?rst shoulder level for engagement 
with said sear for holding said striker with the least 
bias back from said pin and also receiving said sear, 
inwardly, manually operable trigger means operatively 
connected with said sear for disengaging it from said ?rst 
shoulder for ?ring and also for disengaging it from said 
second shoulder, means urging said sear into said en 
gagement at one of said surface and shoulders, a de 
tent associated with said trigger means and operative 
to protrude for engagement with the barrel when said 
sear is engaged at one of said ?rst shoulder and surface 
thereby preventing either full connection of the ?ring 
means to the barrel breech end or disconnection of the 
same, said detent being retracted out of said barrel en 
gagement when said sear engages said second shoulder 
thereby permitting connection and disconnection of said 
?ring means and breech end. 

12. In a method of hypodermic injection the steps of 
(a) providing a charge of liquid medicament enclosed 
and supported except for a jet ori?ce and positioned in 
alignment With a piston engaging a stopper associated 
with said charge, (b) explosively generating a propellant 
?uid at a pressure including a high pressure peak in a 
?rst enclosed volume designed to sustain the combustion 
to substantial completion, (c) bleeding said propellant 
?uid through a venturi passageway to a second enclosed 
volume to effect expansion and reduction of said pressure 
peak in said second volume, and, (d) applying the bled 
?uid from said second volume to said piston at said re 
duced peak pressure followed by a gradually lowered 
and ?attened off pressure while retarding the loss of heat 
from said applied ?uid at least in said expansion vol 
ume to drive said piston at said reduced high pressure 
peak for initially discharging a ?ne stream of said me 
dicament at a velocity such that percutaneous penetration 
is accomplished and to continue the discharging for 
lodging of said medicament within the underlying tissue 
with a minimum of ?uid pressure surge and ?uctuation 
as said piston is further driven at said gradually lowered 
and ?attened off pressure. 
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