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This invention relates to a structurally and functionally 
improved hypodermic injection apparatus. 

It is an object of the invention ot provide an improved 
mechanism of this nature and by means of which, with 
minimum effort, and with precise results, the epidermis 
and underlying tissues may be penetrated by a cannula, 
the desired solution or medicament may be injected and 
the cannula thereupon withdrawn. 
A further object is that of furnishing an injection 

apparatus by means of which this sequence of operation 
may be accomplished through an improved automatically 
functioning mechanism, the operation of which need only 
be initiated by the attending physician or technician. 
Another object is the design of a compact cartridge 

or ampule assembly which may be readily produced and 
discarded after a single use. 
An additional object is that of providing a device of 

this type which will embrace relatively few parts, each 
individually simple and rugged in construction, such parts 
being capable of ready manufacture and assembly to fur 
nish a unitary apparatus operating over long periods of 
time with freedom from all difficulties and the parts of 
which apparatus Inay, when necessary, be cleaned with facility. 
With these and other objects in mind reference is had 

to the attached sheet of drawings illustrating one prac 
tical embodiment of the invention and in which: 

Fig. 1 is a sectional side view of the device and show 
ing the parts of the same prior to operation; and 

Fig. 2 is a similar view illustrating the positions as 
sumed by the parts at one stage of their operation. , 

In these views the numeral 10 indicates the casing of 
preferably tubular configuration, the upper or outer end 
of which is closed by a cap is. The casing may be pro 
vided with a reduced lower portion in the form of an 
extension 12 defining a preferably cylindrical medicament 
receiving chamber bounded at its upper end by a flange 
13. The lower end of the reduced portion is closed by 
a centrally perforated cap 14. The extension 12 and cap 
14 may be coupled by coarse threads, or any other form 
of structure which will permit of the cap being readily 
detached or attached and which will retain that cap against the probability of accidental displacement. 
These several parts are conveniently formed of metal. 

Also the outerface of cap 14 constitutes a skin-contacting 
portion and to this end may be outwardly bulged, as at 
15. Within the cap, a conical spring 16 is provided, the 
purpose of which will be hereinafter brought out. This 
spring is preferably secured to the cap so as to be in 
capable of detachment therefrom. Above this spring and 
within the medicament chamber an ampule assembly is disposed. 

This assembly conveniently includes a cartridge or tube 
17 formed of glass or other suitable material. The rear 
end of this tube is closed by a piston stopper 18. Its 
forward end is closed by a stopper 19 which may be 
provided with a recess 20 in its inner face. The desired 
quantity of medicament is contained within the ampule 
17 between the stoppers 18 and 19 to thus provide a 
medicament-containing ampule or chamber. Tube 7 
is received within a sleeve 2; conveniently formed of 
aluminum and which adjacent its upper end is formed 
with a ridge 22 extending from its outer face. Its lower 
end may be flared outwardly as indicated at 23. The 
diameter of the outwardly extending portion 23 and the 
rib or ridge 22 is such that the sleeve slidably fits within, 
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2 
the bore of portion 12, and has bearing contact with the 
inner face of the latter. Intermediate these points the 
sleeve presents a diameter such that it will not contact the 
face of this bore. 

At a point short of its lower end the sleeve is provided 
with a transverse wall surface 24. This furnishes a rest 
or support for the outer face of stopper 19. Wall 24 
is centrally perforated and has extending through it a 
cannula 2) which is secured against movement With re 
spect to that wall. Both ends of the cannula are pointed 
and the inner end of the same has a length. Such that it 
may be extended through the diaphragm portion of the 
stopper 19 into the recess 20 of the later to communicate 
With the body of medicament within the ampule body. 
With the parts in the position shown in fig, l, the length 
of the outer portion of the cannula is such that it extends 
to a point Just short of the outer face of cap f4. As will 
be apparent, spring 16 Will normally maintain the ampule 
assembly in the elevated position shown in this figure. 
in line with anpule tube if the extended portion 12 may 
be formed with one or more sight apertures 26 providing 
Windows through which the nuecicament cartridge may 
be viewed; the sleeve 2i being similarly furnished with 
Sight openings 27. 
As Will be understood, the entire ampule assembly may 

in that event, a single unitary package is provided. Likewise it desired, only the 
cartridge containing the medicament and its associated 
Sloppers may be sterilized and filled at a laboratory or 
factory. An that event the Sleeve 21 and associated cannula 
25 may be separately serilized Ior example just before 
the time the apparalus is loaded. As DeIore brought out 
the ampute or Luoe body I may be formed or glass. 
however, other materials could be utilized where desired. 
it is also apparent that With cap 14 removed the medic 
anent-receiving chamber may readily be loaued or a 
Spent anipule assembly may be renoved herefrom. Ad 
Citionally, those portions of the apparalus and especially 
the loading cap inlay easily be cleaned and serized. 

in order to cause a projection of the cannula and am 
pulle assembly and an ejection of medicament, a plunger 
25 is provided to the rear of the medicament chamber. 
The diameter of this plunger is slightly less than the pore 
of the anpule tube it. YY hile various sources or power 
may be employed to project and retract plunger 2s it is 
preerTed, according to the present teachings, to utilize 
electricity. Therefore, plunger 26 is connected to an 
armature 29 and may be in Legral therewith. This arma 
ture is normally maintained in retracted position by a 
Spring 30. An electro-magnet 34 is disposed within cas 
ng it in Operative relationship with respect to armature 
2. A control Such as a switch 32 is connected to the Windings of the electro-magnet and a source of current 
Supply. This switch is preferably of a type which when 
Once actuated Will remain closed for a desired interval 
of time (IOr example, one to two seconds). A shoulder 
33 may define the point of juncture between plunger 28 
and armature 29. The diameter of this shoulder is such 
that It may engage stop 34 and the length of plunger 28 
is such that it may bring stopper 18 into engagement with 
the inner face of stopper 19. 
With the parts assembled as shown in Fig. 1, the 

cannula bore will be filled with liquid and the end face 
of cap 4 may be brought to overlie the patient's skin 
at a point at which the injection is to be made. There 
upon by actuating the control 32 the circuit through 
electromagnet 3 will be closed and armature 29 will 
be projected in a rapid manner. Incident to such pro 
jection plunger 28 will engage stopper 18 and due to the 
incompressibility of the liquid within ampule 7, the 
latter Will be projected against the action of Spring 16 
and will carry with it cannula 25. 
The cannula should ordinarily not be less than 26 

gauge. It will penetrate the epidermis and tissues un 
derlying the same until the parts have reached the po 
sition shown in Fig. 2. In that position, spring 16 will 
be compressed and further inward movement of the 
ampule assembly will be arrested. During this function 
ing of the parts very little, if any, medicament will be 
lost due to the Small escape orifice furnished by the bore 
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of the cannula and the rapidity with which the projec 
tion occurs. The outer needle end will have penetrated 
the tissues. Under continued energization of the electro 
magnet, plunger 28 will now cause piston stopper 8 to 
be projected within the ampule. This will result in 

i medicament being forced through the bore of the needle 
and into the tissues adjacent the point of extreme pene 
tration of the latter by the needle. This action will con {tinue until Substantially all solution within the ampule 
has been discharged. At that time, either by release of 
the control 32 or due to the expiration of the time in 
terval during which it remains automatically closed, the 

-electro-magnet will be de-energized. 
... With Such de-energization, spring 30 will retract arma 
ture. 29. Likewise spring 6 will retract the sleeve 21, 

I needle 25 and ample i7. Thus, the cannula will be rapidly withdrawn from the flesh of the patient. In 
'cident to the rapid penetration and wtihdrawal actions 
: of the cannula, no pain will be experienced by the patient 
or at Worst the level of pain will be materially reduced. 
The physician may reassure himself that all medicament 

...isproperly discharged by observing the position of stopper 
18 within the ampule 17 through windows 26 and 27 
if the latter are provided. 
... As afore described, cap 14 may now be dismounted 
and the ampule assembly discarded. The cannula and 
sleeve may be disposed within a sterilizer. A new am 
pule may be positioned within the apparatus and a steri 
lized cannula assembly likewise disposed therein. With 
the tightening or seating of cap 14 tube 17 will shift 
With respect to the sleeve 2; and the inner cannula end Will penetrate stopper 19. The apparatus is now ready 
for re-use. As will be understood, the depth to which 
the needle penetrates is contingent upon the length of 
the latter and the proportioning of the parts of the ap 
paratus. 

' ', a Thus, among others, the several objects of the inven 
tion as specifically aforenoted are achieved. Obviously 
.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. In an injection apparatus in which a hollow needle ... is to be automatically projected to pierce the epidermis 
and in which thereafter fluid is to be automatically in 
jected into the underlying tissues, a body formed with 
a chamber, an apertured end member attached to said 
body, a power driven plunger mounted for reciprocation 
Within Said body and projectible into said chamber, said 
chamber presenting surfaces to slidably support an am 
ple and needle assembly, said chamber having an over 
all length and said plunger having a length of travel 
Such that said assembly may be accommodated within 
said chamber with the needle housed within said body said needle passing through the aperture in said end 
member and beyond the same, said plunger in the finai 
stages of its stroke functioning to expel medicament from 
Within the ampule contained in said chamber and through 
the hollow bore of said needle. 

2. An injection apparatus including in combination a 
body formed with a medicament receiving chamber, a 
plunger projectible into said chamber, means for so pro 
jecting said plunger, an apertured end member connected 
to said body, an anpule supporting member disposed 
Within Said chamber in movable relationship with respect 
to the walls of the same and a needle carried by said ampule Supporting member and projectible through said 
'aperture. 

3. An injection apparatus including in combination a 
body formed with a medicament receiving chamber, a 
plunger projectible into said chamber, means for so pro 
jecting said plunger, an apertured end member connected 
to said body, an ampule Supporting member disposed 
- within Said chamber in movable relationship with respect 
-to the Walls of the same, a needle carried by said ampule supporting member and projectible through said aper 
ture and means interposed between said end member and 
ampule Supporting member for normally urging the latter 

... and the needle carried thereby into retracted position 
within said chamber. 4.in an injection apparatus an assembly including in 
combination a sleeve, surfaces forming a part of said 

... sleeve to Support an ampule, a double ended hollow 
needle, said needle being affixed against movement with 
respect to Said sleeve and bearing surfaces having re 
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4. 
duced contact areas forming a part of said sleeve and 
extending outwardly therefrom to slidably engage the 
faces of a main injection apparatus. 

5. An injection apparatus including in combination a 
casing, a plunger projectible under power within said 
casing, a Support for a medicament chamber movably 
mounted within said casing, an apertured end member Secured to said casing, a needle affixed to said support 
and projectible through said aperture, a spring interposed 
between said support and end member to normally main 
tain the latter in retracted position and means for guiding 
Said guitager i: its projection whereby it will move in 
telescopic relationship with respect to said support. 

6. An injection apparatus including in combination a 
casing, a plunger projectible under power within said 
casing, a Support for a medicament chamber movably 
mounted within said casing, an apertured end member 
Secured to said casing, a needle affixed to said support 
and projectible through said aperture, a spring interposed 
between said support and end member to normally main 
tain the latter in retracted position, means for guiding 
Said piunger in its projection whereby it will move in 
telescopic relationship with respect to said support, a 
powe: Source mounted by said casing and acting upon 
said plunger and a spring connected to said plunger and 
norginally tending to retract the latter. 

7. A hypodermic injection apparatus including in com 
bination a casing formed with a chamber, a supporting 
sleeve slidable within said chamber and provided with 
a bore to receive an ampule, a power plunger carris. 
by said casing and projectible into the bore of said sleeve, 
an ead member for said chamber provided with an open 
ing and means interposed between said member and sleeve 
to normally maintain the latter at a position remote from 
said member. 

8. An injection apparatus including in combination a 
casing, an electro-magnet associated with said casing, an 
arrnature movable with respect to said magnet and dis 
posed in operative relationship thereto, a plunger con 
nected to move with said armature, a hollow ampule 
element, a piston carried by and movable with respect 
to said element, a hollow needle also carried by said 
element and movable with the same, and said casing be 
ing formed with a chamber, said element being slidably 
mounted within said chamber to have its piston engaged 
by said plunger and said chamber being formed with an 
opening through which said needle is projected as said 
element sides within said chamber. 

9. In a hypodermic injection apparatus in combination 
a body formed with a medicament chamber, an ampule 
apertured end member attached to said body, an element 
to contain medicament and slidably mounted in said 
chamber, a hollow needle supported by said element 
and with the latter in retracted position within said cham 
ber-being enclosed within said apparatus, a power-driven 
plunger mounted for reciprocation within said body and 
projectible into said chamber and said plunger being en 
gagable with said element and having a length of travel 
equal to that necessary to project the element and needle 
to a point where the latter extends beyond the body a 
distance equal to that necessary to effect the desired depth 
of tissue-penetration plus a distance such that the medica 
ment within the element will be expelled therefrom 
through said needle. 

i0. In a hypodermic injection apparatus in combina 
tion a body formed with a medicament chamber, an 
apertured end member attached to said body, an ampule 
element to contain medicament and slidably mounted in 
said chamber, a hollow needle supported by said ele 
ment-and with the latter in retracted position within 
said chamber-being enclosed within said apparatus, a 
power-driven plunger mounted for reciprocation within 
said body and projectible into said chamber, said plunger 
being engageable with said element and having a length 
of travel equal to that necessary to project the element 
and needle to a point where the latter extends beyond 
the body a distance equal to that necessary to effect the 
desired depth of tissue-penetration plus a distance such 
that the medicament within the element will be expelled 
therefrom through said needle and means for normally 
maintaining said element and plunger in retracted posi 
tion whereby the needle is likewise normally maintained, 
housed within said body. 

(References on following page) 
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