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2,785,678 
ENJECTION APPARATUS 

George N. Hein, Jr., San Carlos, Calif. 
Application May 10, 1952, Serial No. 287,185 

12 Claims. (C. 128-173) - 

This invention relates to a structurally and functionally 
improved hypodermic apparatus of a type such that me 
dicament may be expelled in a sufficiently fine stream and 
at a velocity such that it will be capable of penetrating 
the epidermis and underlying tissues to achieve the de 
sired injection without the aid of a skin-piercing needle. 

In certain respects, the present application covers an 
improved assembly over that disclosed in my prior United 
States application for Hypodermic Injection Apparatus, 
Ser. No. 257,263, filed November 20, 1951, and now 
Patent No. 2,667,871. 

It is a primary object to provide a mechanism of this 
type which may be easily operated to provide precise 
dosages of hypodermically injected medicament; the pres 
ent apparatus moreover being capable of adjustment so 
that the injection pressures may, within limits, be varied. 
An additional object is that of furnishing an improved 

apparatus which will include relatively few and rugged 
parts capable of ready assembly and manufacture and 
which will operate over long periods of time with free 
dom from all difficulties. - - 

With these and other objects in mind, reference is had 
to the attached sheets of drawings illustrating practical 
embodiments of the invention and in which: - 

Fig. 1 is a sectional side view of an apparatus and 
showing the parts of the same prior to cocking; 
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Fig. 2 is a transverse section taken along line 2-2 in - 
the direction of the arrows as in Fig.1; - - - - - 

Fig. 3 is a view similar to Fig. 2 but showing parts ad 
justed to positions different than shown in that figure; 

Fig. 4 is a fragmentary plan view taken along line 4-4 
in the direction of the arrows as in Fig.1; - 

Fig. 5 is a face view of the nozzle tip; . 
Fig. 6 is a sectional side view taken along line 6-6.i 

the direction of the arrows as in Fig. 5; - 
Fig. 7 is a view similar to Fig. 1 but showing the posi 

tion which the parts assume after firing or discharge; . . . 
Fig. 8 is a side elevation of one form of apparatus con 

structed in accordance with the present teachings; ... 
Fig. 9 is a perspective view of one of the lock slide ele 

ments which are employed;. . . . . . . . . . 
Fig. 10 shows a form of medicament chamber or am 

pule alternative to that shown in Figs. 1 and 7; . 
Fig.11 is a sectional side view of a further form of 

latch which may form a part of the apparatus; . . . . . . . 
Fig. 12 is a fragmentary sectional view of an alterna 

tive form of powering mechanism; . . . . - - - Fig. 13 is an enlarged fragmentary sectional view of 
another latch structure; - - - 

Fig.14 is a view similar to Fig. 13 but showing the 
parts in a different position; and 

Fig. 15 is a transverse sectional view taken along the 
line 15-15 and in the direction of the arrows as in Fig. 

Referring primarily to Figs. 1, 7 and 8, it will be seen 
that the reference numeral 15 indicates the outer or nose 
portion of the apparatus to which there is applied a load 
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2 
ing cap 16. These parts may be coupled by screw threads 
or in any other desired manner. Extending rearwardly 
from the nose piece 15 is the main portion of the casing 
which conveniently embraces a sleeve 17. Shiftable 
within the latter is a piston 18 in the form of a cup having 
a forward extension or plunger portion. 19. Contained 
within the forward assembly of the apparatus is the me 
dicament chamber with which this plunger portion or its 
equivalent cooperates. The sleeve may be formed with 
one or more venting openings (not shown) so that the 
piston may freely shift. 

According to one preferred embodiment of the inven 
tion, the medicament chamber is defined by bores formed 
in nose piece 15 and loading cap 16. Within the base of 
the recess provided in the nose piece a ring-shaped mem 
ber or washer 20 of relatively hard rubber or similar ma 
terial is disposed. The central opening of this element is 
Such that it slidingly engages the outer face of plunger 
19 as the latter is shifted. Forwardly of the ring 20, the 
recess of nose piece 15 accommodates a sleeve 21 also 
formed of rubber or similar material. The recess of load 
ing cap 16 accommodates a corresponding sleeve 22. 
Both of these sleeves may be secured against displace 
ment by providing the same with one or more annular 
ribs 23 keying into corresponding recesses formed in the 
adjacent surfaces of the nose piece and cap. The mate 
rial of sleeves 21 and 22 preferably embraces the same 
characteristics. They may be relatively soft in compari 
son with the material of ring 20 although under certain 
circumstances the resistance to constriction by all these 
parts may be more, or less equal. In any event, it will 
be understood that when the cap is positioned upon the 
nose piece and with plunger 19 in the retracted position 
shown in Fig. 1, a medicament chamber is defined be 
tween ring element 20, the sleeves 21 and 22 and the inner 
face of cap 16. 

Within this chamber, an ampule is disposed. That am 
pule in accordance with the present teachings includes a 
tubular body 24 formed of glass or any other suitable 
material. A body of medicament 25 is contained within 
the ampule. The forward end of the latter is sealed by 
stopper 26, which is conveniently of the headed type and 
provides a perforable diaphragm portion. Closing the 
rear end of the ampule is a stopper 27 of the piston type 
which is conveniently disposed well within the bore of 
tube 24. To the rear of that stopper, a body 28 of flow 
able material is disposed. Such material may be con 
veniently wax or paraffin but in the final analysis may 
include a mass of any suitable substance which has prop 
erly displaceable characteristics. As shown, its rear face 
may terminate substantially flush with or slightly spaced 
in inward direction from the rear edges of tube 24. Ac 
cordingly, the ampule will be a self-contained unit with 
no projecting parts. It is also obvious that the mass of 
material 28 may embody resistance to temperatures of for 
example up to 200 F. so that it will not be displaced or 
improperly disposed with respect to the remaining am 
pule parts when subjected to any temperatures which it 
may be expected to ordinarily encounter in storage, 
handling and shipment. 

In order to establish communication with the interior 
of the ampule and also to define a medicament column 
of sufficient fineness that the epidermis may be penetrated 
without employing a skin-piercing needle, a nozzle unit 
is employed which has been separately shown in Figs. 
5 and 6. This unit conveniently includes an enlarged 

70 

base portion 29 having a diameter such that it may be 
interposed between the inner face of cap 16 and the outer 
face of stopper 26, Projecting rearwardly from this base 
is a piercing cannula 30. A nozzle portion 31 envelopes 
the forward end of the cannula and extends outwardly 
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from-base 29. This nozzle is formed with an orifice 32 
incorporating the desired restrictive -area to assure a de 
fining of a fine stream or column of medicament as the 
latter is discharged. The forward end of the nozzle is 
formed with an annular flange concentrically disposed 
with respect to the orifice 32 and interrupted to provide 
a series of segments 33. The interruptions-er-passages 
ibeween-the-flange portions 33 have been indicated at 34. 
it will be understood as a result of this structure it is 
feasible to press the outer end of the nozzle into contact 
with the-skin or other surface without fear of the nozzle 

- - - - - 

substantially of 90. A spring 58 has one of its ends 
-secured to shaft. 55. Its opposite end is secured to a 
sleeve 59. Therefore shaft 55 and handle 56 will nor 

5 
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moving laterally. In other-words, incident to the natural 
oiliness of the skin surface or due to the collection of 
liquid on the skin, there will be no danger of the nozzle 
tending to slip in a sidewise direction. This will be be 
-cause the, flangesportion 33 will provide gripping surfaces 

diges anchoring the nozzle against accidental move 
the interruptions 34 providing passages for the 

escapegfany liquid which may exist on the skin surface, 
or which may be ejected at less than skin-penetrating 20 

mally occupy predetermined positions with respect to 
the apparatus. The shaft has bearing adjacent its for 
ward end within the reduced forward bore portion of 
sleeve 59. The latter as shown may be restrained from 
movement wtih respect to body 35 by having screw 
threaded connection with end plate or cap 49. The rear 
end of the shaft has rotatable bearing in the edges of an 
opening through that cap. Adjacent its forward end, 
the shaft may present flattened surfaces 60 diametrically 
opposed to each other and intervening rounded edge por 
tions 61. These surfaces cooperate with the adjacent 
inner edges of locking slides 62 which are carried for : 
radial movement within grooves forming a part of sleeve 
59. - . . . 

As will be seen, the surface of bore 40 is formed with . 
e an annular series of teethin the form of successive grooves or threads extending throughout its effective 

- length. The outer edges of the lock shoes 62 are formed veloc - - - - - - - . . . . . . . . . . . . . . . . . . . . 

In order to provide a mechanism for powering the plunger 19 and piston 18, the latter is attached by, for 
example, screw-threads to a body 35 which will thus 
move as a unit with the piston. This body preferably 
has its forward face recessed as indicated at 36. Adja 
cent such forward face, it mounts a power accumulator 
which as illustrated conveniently includes a flexible dia 
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phragm or expansible member 37 having a peripheral 
flange which is anchored in position by conveniently inter 
posing the same between the rear edge of the cup-shaped 30 
body 18 and the main body portion 35. As illustrated 
a washer may also be disposed at this point to prevent 
any accidental leakage. The body 35 is formed with a 
number of bores which extend through to its rear face. 
As shown, these bores may be four in number and have 35 
been identified by the numerals 39, 40 and 41. The bore 39 (in all exemplifications with the exception of 
Fig. 12) provides a main operating cylinder. Bore 40 
provides surfaces which form a part of the latch assembly. 
The provision of bores 41 serve to lighten the entire 

- apparatus and these may also receive auxiliary powering 
mechanisms as herein after described. . . . . . . . . . . 

40 

Disposed to project into cylinder 39 is a piston 42 
which mounts an O-ring 43. A washer 44 has its outer 
peripheral edge threaded to engage with threads formed 45 
adjacent the rear of the bore 39. These threads also 
mounta washer 45 to the rear of washer .44 and pro 
vided with a more restricted opening than the former 
washer. A disk 46 is secured to the reduced forward. 
end of a screw.47 and has an outside diameter such that 
it may freely rotate within the opening of washer 44 but 
not be withdrawn through the opening of washer 45. 

50 

Screw 47 has its threads bearing within the correspond 
ing threads of a thimble 48 which has its outer face also 
preferably threaded to be mounted in a transversely 
threaded opening formed in the rear plate 49 of the 
device. The rear-ends of screw 47 extends through a 
guide 50 which is preferably slotted and terminates in a 
so Jortion 51 to be engaged by the operating-shank 

pank 52 (see Fig. 8). 
'ew, 47. Rotation in 

direction will re. it in retraction on the part of that piston. 
The precise position of the piston may be determined by 
registering any desired portion of the screw. 47 through 
visual observation by means of slot 53 in registry with 
aduations 54 preferably associated with the outer face 
The bore 49 receives the latch assembly, the parts of 

which cooperate with its surfaces. This assembly prefer 

shaft has limited rotation incident to a pin and slot struc 
ture 57 

It follows that the latter may 
one direction will result in piston 42 while rotation in the opposite. 

tween the base of this cup and the head of the push bui 
ton 65 so as to normally urge the latter and rod 66 in a 

(0. 

into the bore 71 formed at the forward end of the exten 
sion of cup -67. To the rear : ..r-2 

with similar teeth. The forward surfaces of teeth-63 are 
conveniently inclined 44 from a line perpendicular to the 
axis of bore 40. The rear surfaces of these teeth;are 
inclined, for example, 15-with respect to such a line. 
These: degrees of inclination may be varied throughout: a 
wide range. However, it has been found that the values 
of the inclinations aforementioned are satisfactory. ... As 
afore brought out, the teeth on the outer-edges of the 
slide members will have similar characteristics. The for 
ward edges of the slots defined in sleeve 59 should also 
be inclined as indicated at 64 with the forward edges of 
the lock shoes 62 being similarly surfaced.- Thus, a struc 
ture is furnished which in response to a thrust existing on 
the part of body 35 to the left as viewed in Fig. 1 will 
normally tend to urge the lock shoes or slides 62 inwardly : 
towards the axis of shaft 55 incident to the inclination of 
the buttress threads upon the peripheries of these shoes 
and the cooperating nature of the threads formed in the 
face of bore 40. This will assure an instantaneous release 
of the shoes from engagement with the bore threads when 
the flattened surfaces 60 of shaft 55 are adjacent the inner 
edges of the shoes. At the same time, the latter may be 
held in projected positions where the threads interengage 
when the rounded or cam surfaces 61 of shaft 55 are in 
engagement with the inner edges of shoes 62. . . . . . ." 

If it is not desired to provide a latch mechanism, which 
is actuated in response to a rotation of the parts, it is . 
feasible to substitute therefor an assembly which will be:... 
released in response to a push button operation. 
an assembly has been shown in Fig. 11 in which it 
numeral 65 indicates a push button of any desired cons. 
figuration extending through an opening in the rear wall . . . 
or cap 49 and having secured to it a rod 66 which extends 
into bore 40. A cup 67 has its rear end in threaded en tgagement with the threads formed in an opening through cap 49 and a spring 68 is conveniently interpos 

outward direction. Cup 67 is continued in the form of ... 
a slotted extension and lock shoes 69 are mounted within : ... 
and projectible through these slots. The forward end 
of rod 66 terminates in a head 70 which is projectible. 

formed with an inclined or cam sur 
a somewhat reduced portion of the ro - 
portion is continued in the form of a second c 74 extending to the most constricted portion of the rod. ... Shoes 69 are formed to be 

- - 70 

ably includes as in Figs. 1 to 7 inclusive and Fig. 9, 
a shaft 55 the rear end of which extends beyond the 
plate or cap 49 and mounts a handle or trigger.56. This It is apparent that with the parts in the po 

-- - - - - - in Fig. 11, rod 66 will have its reduced portion - lich may prevent a turning of the parts in excess. 75 ing-cam surfaces 72 and 74 in-engagement with the in 

. . . . y . . . " --- - - ) be generally L-shap 

provided with similarly inclined or cam :es 
tervening their arms or legs. Conveniently the inclina 
tion of all of these surfaces may be on the order of 45 

  

  



2,785,878 
5 

wardly extending arms or legs of shoes 69. Head 70 
of the rod will bear against the inner edges of the longi 
tudinally extending arm portions of shoes 69. Therefore 
the latter will be maintained in outward positions where 
the buttress threads 63 of the shoes and parts are in inter 
locking engagement. However, should button 65 be 
projected inwardly, then rod 56 will be similarly moved. 
As cam surface 74 rides inwardly adjacent surface 73, 
cam surface 72 will be passing the forward ends of shoes 
69. With the parts subjected to pressure it is therefore 
apparent that shoes 69 will move inwardly as the cam 
surface is cleared and therefore the interlocking engage 
ment between the threads or teeth will be substantially 
instantaneously released. When push button; 65 is no 
longer subjected to pressure, then under the influence of 
spring 68, it will be moved rearwardly with respect to 
body 35. Under those circumstances, cam portions 74 
will cooperate with cam portion 73 to thrust the shoes 
outwardly at points adjacent their rear ends. Simul 
taneously, cam surface 72 will cooperate with the for 
ward or left-hand ends of shoes 69 to thrust those parts 
outwardly. Therefore, the position of the several ele 
ments will be reestablished as shown in Fig.11. 
According to the present teachings, bores 41 may eac 

receive springs 75 which bear at their opposite ends 
against the base portions of these bores and the cap or 
plate 49. This has been illustrated in Fig. 4. Like 
wise, a number of power cylinders corresponding to cyl 
inder 39 may be provided in body 35, as suggested in 
Fig. 12. In that view a pair of cylinders have been 
shown at 76 and -77 within which piston assemblies 78 
and 79 ride; these assemblies corresponding generally or 
in detail to the one heretofore described under the refer 
ence numerals 32, to 48 inclusive. In such a case, two 
separate power screws 80 and 81 will be provided, which 
similarly to the screw 47 will provide socket portions ad 
jacent their outer ends to receive the operating end of 
crank 52 or a similar wrench structure. It is of course 
apparent that if desired such crank or equivalent could 
be in permanent association with the screws, as shown 
in Fig. 1 or Fig. 12. However, it will ordinarily be pre 
ferred for the sake of simplicity and to avoid a cumber 
some arrangement of parts to employ a single crank 
which may be removed after it has once served its func 
tional purpose. . . . . . . . . . . . . . . . . . . . . . . 
... Considering the operation of the mechanism, it will 
be assumed that the parts: are assembled in the manner 
shown in Fig.1 and that the base of cylinder, 39 is formed 
with an opening communicating with cup-36 and through 
which a preferably headed pin. 82 extends. As illus 
trated the shank of this pin is formed with slots. The 
areas of the slots are such that-the pin serves as a meter 
ing structure or unit to restrict the velocity of fluid flow 
from the cavity of the cup to the interior of the cylinder. 
Similar pins will be employed in each. of the cylinders 
76 and 77 if a structure such as has been shown in Fig. 
12 is employed. In that structure, (if space permits) or 
in the structure shown in Figs. 1 to 7 inclusive, springs 
75 may be disposed within the cavities or bores 41. . It 
is preferred that springs or other expansible assemblies 
be thus utilized although they may of course be dispensed 
with. The interior of cylinder 39 and the cavity defined 
by the inner face of the expansible member of diaphragm 
37 are filled with flowable material such as light grease, 
or other suitable liquid. The space intervening the inner 
face of piston. 18 and the force accumulator as defined 
by diaphragm, 37 is filled with an elastic, fluid under 
pressure. To this end, it is preferred to employ nitrogen 
gas under pressure of for example from 1000 lbs...to 
2000 lbs. to the square inch. The gas is introduced by 
injecting it through a suitable nozzle through bore.83 
of plunger 19. After the desired pressure value has been 
reached, then a sealing screw 84 may be disposed within 
the plunger recess and a body of sealing material -85 
Such as wax may be applied to prevent any escape of the 
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6 
gas. Under these circumstances and as shown in full 
lines in Fig. 1, the expansible force accumulator 37 will 
be substantially collapsed and all liquid will in effect be 
displaced past pin 82 into the interior of cylinder 39. 
With shaft 55 or rod 66 in their normal positions under 

which body 35 is prevented from moving outwardly to 
thus retain piston 18 in retracted position, it follows that 
an operator may turn screw 47 as in Fig. 1 and thus 
cause a displacement of the body of liquid from that 
cylinder past the metering pin 82 into the space defined 
by cavity 36 and diaphragm 37. This will have the re 
Sult of expanding the force accumulator against the pres 
Sure within piston. 18 to thus further compress the gas 
within that member. At that time or previously, loading 
cap 16 may be dismounted and an ampule disposed within 
the medicament chamber or space. As cap 16 is tight 
ened, cannula 30 will penetrate stopper 26. According 
ly, communication will be established with the body of 
the medicament by the bore of the needle portion. As 
the parts reach their final position, liquid will be forced 
through that bore and the orifice 32 to vent or void all air. 

- Having selected the site of injection, nozzle31 is caused 
to overlie that site with its parts 33 and the mouth of the 
orifice in contact with the adjacent surface. If now the 
latch mechanism is released it will be understood, due to 
the camming cooperation of the parts, that such release 
will be . Substantially instantaneous. Under these cir 
cumstances, body 35 will be free to project carrying with 
it piston 18 and plunger 19. As is apparent, such projec 
tion will be caused by the pressure of the gas acting on 
the outer face of the expansible unit defining the pressure 
accumulator. Projection, however, will not be uncon 
trolled because of the provision of the metering plug or 
plugs 82. Unless sooner interrupted by an engagement 
between disk 46 and washer.45 (in the case of fractional 
dosages), projection will continue until the outer face of 
piston 18 lies adjacent the rear face of nose piece 15. 
There will be substantially no shock release of the parts, 
nor will there be any really perceptible noise while the 
parts are shifting. With piston 18 projected to the point 
indicated, plunger 19 will have moved from the position 
shown in Fig. 1 to that shown in Fig. 7 at which substan 
tially all medicament 25 will have been discharged through 
orifice. 32. . . . . . . . 

Incident to the forward movement of plunger 19 the 
wax, paraffin or other displaceable material 28 will have 
extruded rearwardly between the face of the plunger and 
the adjacent face of tube 24. The amount so moved 
will be comparatively small. However, it will have ex 
erted pressure against ring 20 and displaced the material 
of the same to thrust against sleeve 21 which will in turn 
thrust against sleeve 22. An effective seal has existed 
between ring 20 and the rear edge of the ampule incident 
to the pressures exerted against the parts as loading cap 
16 has been tightened. . - i. 

Therefore, there will be no danger of the displaceable 
material 28 moving to undesirable locations. The thrust 
exerted by that material against ring 20 will have caused 
a constriction of sleeves 21 and 22 around the body of 
the anpule to prevent a bursting of the latter. The re 
mainder of the mass 28 which does not eventually inter. 
pose itself between plunger 19 and the inner face of tube 
24 will remain between the forward end of plunger 19 and 
piston stopper 27 as shown in Fig. 7. - 

If now the crank 52 or its equivalent is applied to the 
Socket 51 operating screw 47 may be turned to retract 
piston 35 to the position shown in Fig. 1. During this 
retraction, if springs 75 are employed, they will becom. 
pressed. Such compressing will involve only impercep 
tible additional effort on the part of the operator in turn 
ing the screw. On the other hand, if these springs be 
each of 50 lbs, value then they will increase the force on 
body 35 and piston 18 to the amount of 100 lbs. If larger 
or Smaller springs or other compressible expedients are 
employed, then the results will-be varied accordingly. If 
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Sao springs are employed, then the body...of compressible 
sgas within the piston may be solely relied upon to produce 
the desired thrust. Obviously, any desired; combination 
involving", a proper number of compressible assemblies 
and projectible pistons may be employed. If a structure 
such as is shown in Fig. 12 is utilized, then the projection 
*of both pistons 78 and 79 will assure a compression effect 
such that the expansible member or force accumulator will 
ibe expanded. - - 

Returning to the illustration of Figs. 1 to 7 inclusive it 
will be understood that with body 35, properly retracted, 
the body of flowable material within the interior of the 

5 
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sexpansible member 37 will be forced through the passage. 
with which the meteringpin 82 is associated into the bore 
of cylinder 39. Simultaneously with the retraction of 
piston 42, body 35 and piston 18 will be retracted to 
withdraw plunger 19 from the medicament chamber. 
Therefore loading cap 16 may be dismounted, the spent 
ampule may be removed and a fresh ampule substituted. 
After the loading cap is reapplied to the nose piece, 
piston 42 is again projected by crank 52 within cylinder 
39. It is to be remembered that the latch structure 
whether of the type shown in Figs. 1 to 7 or 11-will 
retain body 35 from projecting during the interval neces-- 
sary to move piston 42 to a point where the pressure ac 
cumulator has received the desired charge of flowable 
material. That latch will also have prevented the parts 
from moving if spring 75 were employed and compressed 

- during the retraction of body 35. In any event, with 
piston 42 projected, the parts are now.ready for firing or 
discharge immediately upon the release of the latch struc 
ture. As afore brought out, due to the design of that 
structure, an actuation of the latch control will cause a 
virtually instantaneous release of the restraint on body 35. 
While in many respects it is preferred to employ an 

ampule of the novel design especially as shown in Figs... 1 

tule. 

of cup 89 is filled with the desired medicament and the 
cup is inserted into the bore of sleeve 92. After this 
loading cap 84 is again mounted with the end of nozzle 
85 extending through its aperture. Preferably during the 
final stage of this remounting, the parts will be proper 
tioned so that a slight amount of the medicament will, 
under pressure, squeeze through the orifice of the nozzle - 
and thus vent all air. . . . . . . . . . . . 
As afore indicated, body 35 may be formed with any 

permissible mtimber of bores in order to lighten the struc- . 
Expansible members conveniently in the nature. 

of springs. 75 may supplement the main driving force as 
furnished by the pressure accumulator per se. Where a 
structure such as has been shown in Fig. 12 is employed, 
both of the pressure screws will project through guides 
similar to the guide 50 and provided with slots. By 

- means of suitable graduations such as '54, portions cars 
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and 7, a different medicament-containing unit may be 
employed. Such a unit has been shown in Fig. 10 and 
involves an assembly which may be refilled for repeated 
use. This will be of a special value, for example, in the 
case of persons suffering from diabetes. Thus, as shown 
in that view, the numeral 83 indicates the nose piece of 
the apparatus to the forward end of which a loading cap 
84 is removably applied. Extending through the central 
aperture of that cap is a nozzle, 85 adjacent the base of 45 
which a flange portion 86 extends, outwardly. This base 
portion also preferably includes an inwardly tapered sur 

rubber or similar-material is provided with an inwardly extending flange 90 adjacent its open end. This flange : 
portion bears between flanges 86 and 88 and rests in seal 

-ing contact with the tapered surface 87. Preferably, as 
shown, cup 89 is tapered towards its base so that an in 
tervening-space 91 exists between the inner portion of the 
cup and the encircling sleeve 92. The latteris, of course, ; 
associated with the nose piece 83. A washer 93 prefer 

- ably encircles, plunger 
base of the cup. It is preferred that 

: tapering the sleeve 92. This assists in the maintenance 

9 and is disposed adjacent the 
the cup be thus tapered rather than 

40 

tried by the screws may furnish registers. These respec 
tively indicate volume of dosage and pressure. The ad 
justment of the parts according to the latter indication 
will, of course, vary the depth of penetrating consistent 
with the fluidity of the medicament and the size of the 
injection orifice. Where a fractional dosage is involved, 
then the corresponding pressure screw will be adjusted 
to a point so that body 35 is only partially projected 
when the latch is released. - - - 

Finally, referring to Figs. 13, 14 and 15, it will be 
seen that an alternative form of latch mechanism has 
been shown over that illustrated primarily in Fig. 11. 
This structure will function with relative ease even under 
heavy loads so that an instantaneous release of the parts 
is assured. In view of the fact that these parts largely 
correspond to the elements of the assemblies as shown 
in Figs. 1, 2, 3 and 7, similar reference numerals have 
been employed to indicate substantially identical units. 

Thus, over and beyond these units, the numeral 95 
indicates a push button or actuator which may readily 
be projected by the finger or thumb of the operator and 
to which there is secured an operating stem 94 by means 
of a screw threaded connection or otherwise. A spring 
96 serves normally to maintain the stem and actuator 
in the position shown in Fig. 13. Opposed notches are 

the rollers 98 
form a part of a retainer structure of conventional de 
sign. In any event, antifriction elements 98 and 100 

5 5 

of the seal between the cup flange and the base of the 
- nozzle. Thus, as plunger 19 projects to correspondingly 
move the base of the cup, the side walls of the latter 
will be inverted upon themselves, and fill cut space.91. 

... This inverting will continue until the base portion of the 
cup has reached a point adjacent and in contact with the 

all medicament within the chamber will have been dis 
may be achieved by retracting plunger 19, removing load 

sing cap 84, withdrawing the ampule assembly, from the 
bore of sleeve 92 and detaching the nozzle assembly from 

rear base of flange portion 88. At that time, substantially 

98 or other antifriction elements ride. Adjacent their 
... 1. -- - - - - - - - - - - - - - - . . A inners ends stems constructed in accordance with the face 87 terminating in a flange portion 88. A cup 89 of . . . present teachings will also include notches presenting cam 

- or - inclined surfaces 99 into which rollers 100 ride. 

formed in the face of the stem 94 at points substantially 
midway of the ends of the latter. These notches in 
clude outwardly-flaring surfaces 97 within which rollers. 

101 are conveniently interposed between Spacer plates w 
and 100. If desired, these plates might 

bear against the inner edges of shoes 62. 
The threads or teeth between these shoes and the ad 

jacent surfaces with which they cooperate are formed in . . . . 
the manner heretofore described. It is apparent that with 
the parts in the positions show s 

60 sembly will maintain the 
Fig. 13, the latch as: 
tus from projecting. 

When pressure is exerted on button 95, stem 94 will be 
projected against the action of spring 96. With such - 
projection, rollers 98 and 100 will move over surfaces. 

charged. When it is desired to reload the chamber, this will 
Wii r1ge. 
wardly from the axis of st 
against which the antifriction elemen 
jected to the desired positions. . . . . the cup. With such detachment, the interior of the latter 

is true of the nozzle assembly. Thereafter, t 
may be cleaned by sterilization or otherwise and the same 

97 and 99 to occupy the positions shown in Fig. 14. In 
that position, the sho at position, the shoes are completely clear of the ad 
jacent surfaces with which they interlock. When pres 
sure is released on button 95, it, together with stem 94. 
will return to the position shown in Fig. 13. During 
this movement, 

Thus, among others, the several objects of the inven 
75 tion as specifically aforenoted are achieved. Obviously, 
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numerous changes in construction and rearrangement of 
the parts might be resorted to without departing from the 
Spirit of the invention as defined by the claims: 

I claim: 
1. A hypodermic injection apparatus including in com 

bination a body presenting a medicament-receiving space, 
a plunger projectible with respect to said space to expel 
medicament therefrom, a member connected to move 
with said plunger, an expansible. force accumulator con 
nected to said member, means forming a part of said 
apparatus whereby said accumulator reacts upon said 
member to project the latter and said plunger, a plural 
ity of separate means movably carried by said body and 
each operatively connected with said force accumulator 
to in aggregate expand the latter to the limits of its ca 
pacity, further means movably carried by said body and 
operatively connected to said member to retract the same, 
expansible power means supplemental to said force ac 
cumulator arranged to be contracted during such retrac 
tion and releasable latch means carried by said body and 
cooperating with said member to normally retain the 
latter against movement. 

2. A hypodermic injection apparatus including in com 
bination a body presenting a medicament-receiving 
space, a plunger projectible with respect to said space to 
expel medicament therefrom, a member connected to 
move with said plunger, an expansible force accumula 
tor connected to said member, means forming a part of 
said apparatus whereby said accumulator reacts upon 
Said member to project the latter and said plunger, said 
member being formed with a plurality of bores, a pis 
ton disposed within one of said bores, the latter being 
formed with an opening providing a passage to said force 
accumulator, means movably connected to said body for 
projecting said piston and forcing fluid contained with 
in said bore to said accumulator to expand the latter 
and releasable latch means carried by said body and ex 
tending within another bore of said member to normally 
retain the latter against movement. 

3. A hypodermic injection apparatus including in com 
bination a body presenting a medicament-receiving space, 
a plunger projectible with respect to said space to expel 
medicament therefrom, a member connected to move 
with said plunger, an expansible force accumulator con 
nected to said member, means forming a part of said 
apparatus whereby said accumulator reacts upon said 
member to project the latter and said plunger, said mem 
ber being formed with a plurality of bores, a piston 
disposed within one of said bores, the latter being formed 
with an opening providing a passage to said force ac 
cumulator, means movably connected to said body for 
projecting and retracting said piston and in such pro 
jection forcing fluid contained within said bore to said 
accumulator to expand the latter and releasable latch 
means carried by said body and extending within another 
bore of said member to normally retain the latter against 
OWeet. 
4. A hypodermic injection apparatus including in com 

bination a body presenting a medicament-receiving space, 
a plunger projectible with respect to said space to expel 
medicament therefron, a member connected to move with 
said plunger, an expansible force accumulator connected 
to said member, means forming a part of said apparatus 
whereby said accumulator reacts upon said member to 
project the latter and said plunger, said member being 
formed with a plurality of bores, a piston disposed within 
one of Said bores, the latter being formed with an opening 
providing a passage to said force accumulator, means 
movably connected to said body for projecting and re 
tracting said piston and in such projection forcing fluid 
contained within said bore to said accumulator to expand 
the latter, releasable latch means carried by said body 
and extending within another bore of said member to 
normally retain the latter against movement, and expan 
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sible power means supplemental to said force accumulator 
arranged to be contracted during such retraction. 

5. A hypodermic injection apparatus including in com 
bination a body presenting a medicament-receiving space, 
a plunger projectible with respect to said space to expel 
medicament therefrom, a member connected to move with 
said plunger, an expansible force accumulator connected 
to said member, means forming a part of said apparatus 
whereby said accumulator reacts upon said member to 
project the latter and said plunger, said member being 
formed with a plurality of bores, a piston disposed within 
one of said bores, the latter being formed with an opening 
providing a passage to said force accumulator, means 
movably connected to said body for projecting and retract 
ing said piston and in such projection forcing fluid con 
tained within said bore to said accumulator to expand 
the latter, releasable latch means carried by said body and 
extending within another bore of said member to nor 
mally retain the latter against movement, and a spring 
disposed within another of the bores of said member and 
arranged to be compressed during the retraction of the 
latter to supplement the expansive force of siad accu 
mulator. - 

6. In a hypodermic injection apparatus a nozzle dis 
posable adjacent the surface to be injected, said nozzle 
comprising a body formed with an orifice for the passage 
of medicament, such orifice terminating in the face of an 
outer skin-contacting surface of said body and said face 
having a plurality of indented portions to provide anchor 
ing means for said nozzle to prevent lateral movements 
of the latter with respect to the adjacent skin surface. 

7. In a hypodermic injection apparatus a nozzle dis 
posable adjacent the surface to be injected, said nozzle 
comprising a body formed with an orifice for the passage 
of medicament, such orifice terminating in the face of an 
outer skin-contacting surface of said body, said face hav 
ing a plurality of indented portions to provide anchoring 
means for said nozzle to prevent lateral movements of the 
latter with respect to the adjacent skin surface and said 
face being also formed with liquid venting passages ex 
tending outwardly from points adjacent said orifice. 

8. In a hypodermic injection apparatus a nozzle dis 
posable adjacent the surface to be injected, said nozzle 
comprising a body formed with an orifice for the passage 
of medicament, such orifice terminating in the face of an 
outer skin-contacting surface of said body and an inter 
rupted flange extending outwardly from said surface in 
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concentric relationship to said orifice to provide an anchor 
ing element to prevent lateral movement of said nozzle 
with respect to an adjacent skin surface. 

9. In a hypodermic injection apparatus a nozzle dis 
posable adjacent the surface to be injected, said nozzle 
comprising a body formed with an orifice for the passage 
of medicament, such orifice terminating in the face of an 
outer skin-contacting surface of said body, a flange extend 
ing outwardly from said surface in concentric relationship 
to said orifice to provide an anchoring element to prevent 
lateral movement of said nozzle with respect to an adja 
cent skin surface and said flange being interrupted to pro 
vide liquid venting passages extending outwardly from 
points adjacent said orifice. 

10. In a hypodermic injection apparatus in combina 
tion a body presenting an ampule-receiving chamber, an 
ampule therein, a ring of displaceable material mounted 
within said chamber and defining the rear surface thereof, 
a plunger projectible through said ring into said chamber, 
a cap defining the forward end of said chamber, means 
providing a quick, detachable and adjustable connection 
between said cap and said body, the distance existing be 
tween the inner faces of said cap and ring being less than 
the length of the ampule to be received in said chamber, 
the rear end of such an ampule accordingly embedding 
into the forward face of said ring as said cap is tightened 
and a sleeve of displaceable material in operative associa 
tion with said ring within said chamber and providing an 
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ampule-receiving bore; said sleeve extending throughout 
the entire length of said chamber and having resiliency 
greater than the material of said ring. . . . . . . . . 

11. A hypodermic injection apparatus including in-com 
bination a body presenting a medicament-receiving space, 
a plunger projectible with respect to said space to expel 
medicament therefrom, a member connected to move with 
said plunger, an expansible force accumulator connected 
to said member, means forming a part of said apparatus 
whereby said accumulator reacts upon said member to 
project the latter and said plunger, means movably carried 
by said body and operatively connected with said force 
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lo 

accumulator to expand the latter, said member being 
formed with a bore, a lockslide disposed within said bore, 
means for shifting said slide towards the bore face, inter 
locking teeth formed in the adjacent surfaces of said slide 
and bore and means for effecting a retractive movement 
of said slide. . . . . . . . - - - 

12. A hypodermic injection apparatus including in com 
bination a body presenting a medicament-receiving space, 
a plunger projectible with respect to said space to expel 
medicament therefrom, a member connected to move with 
said plunger, an expansible force accumulator connected 
to said member, means forming a part of said apparatus 
whereby said accumulator reacts upon said member to 
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12 
project the latter and said plunger, means movably carried 
by said body and operatively connected with said force 
accumulator to expand the latter, said member being 
formed with a bore, a lock slide disposed within said bore, . 
means for shifting said slide towards the bore face, inter 
locking teeth formed in the adjacent surfaces of said slide. 
and bore and means for effecting a retractive movement 
of said slide, said teeth providing a buttress thread with 
the slopes inclined in the direction of projection extending 
at a lesser angle to the axis of said bore than the opposite 
slope of said thread. a . 
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