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1 .

This invention relates to a structurally and
functionally improved injection device espe-
cially intended for the hypodermiic injection of
medicaments without it being necessary to emi-
ploy a skin-penetrating needle to effect such in-
jections. )

The present application is to be regarded as a
continuation in part of my earlier application for
United States Letters Patent on “Injection Appa-
ratus” filed on August 3, 1950, and identified un-
der Serial Number 177,389,

Tt is o primary object of the inverntion to pfo-
vide an apparatus of this character which may
readily be handled by @ physician or otheér user
and by means of which a successive series of in-
jection may rapidly be given without sty neces-
sity of re-loading the apparatus.

A further object is that of providing a mech-=
anism of this charactér which will be of extreme~

1y simple desien, the parts of which will be rela- ¢

tively few in number and of a rugged nature such
that they may be readily produced ard assem-
bled to furnish a unitary dapparatus opeérating
over long periods of time with freedom from alk
difficulties.

With these and other objects in mind, refer-
ence is had to the attached sheet of drawings
illustrating one practical embodiment of the in-
vention and in which:

Fig. 1 is a sectional side view of the apparatus
and showing the narts of the same in one posi-
tion;

THg, 2 is a similar view but showing the parts
in g different position; and

Fig. 3 is a transverse sectional view taken along
the lines and in the direction of the arrows as in-
dicated in Fig. 2. _

Tn these views the numersl § indicates the body
of the device which is preferably tubular., Ex-
tending from this body is a handle 6 by means of
which the apparatus may readily be manipu-
lated. It is preferred that the parts be manu-~
ally powered although other sources of power
might be employed. Therefore a lever T is pivot-
ally supported as at 8 within the handle 6. This
lever is rormally maintained in the position
shown in Fiz. 1 by a spring 9. In decordance
with the disclosure of the application of which
the present is a division, the lever T miay have
attached to its outer end (not shown) a suitable
force transmitting element conveniently powered
by a foot treadle or otherwise. In any event op-
eration of the lever or other suitable driving ele-
ment serves to cause an actuation of the appa-
ratis in a manner hereinafter brought out,
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Adjacent its forward end the tubular body de-
fines or mounts a medicament chamber as also
heéreinafter described. In order to render the
parts accessible for cleaning, adjustment, etc. it
is preferred that the chamber be defined within
the body of an extension 10 and a cap {1 applied
thereto. All of the parts as described are prefer~
ably formed of metal. ~The connection between
the cap and the extension and in turn between
is conveniently
achieved by screw threads. Cap Ll is formed
with an opening extending through fo its outer
face. Positioned within this bore is a tube 12
which mounts at its outer end a nozzle {3. The
latter defines a discharge worifice which may have
a diameter of, for example, from .002’" to 017"
Ordinarily it will be on the order of .005”". In
any event, the orifice will define a jet of liguid
which, under adeguate pressure, will move with
a velocity and have a fineness such that it will
penetrate the epidermis without the aid of a skin-
piercing needle and will embed itself in underly-
ing tissues to the désired depth.

As afore stated the forward end of the assem-

b bly defines a4 medicament chamber. This cham-

ber will have a capacity corresponding to the vol-
ume to be dispénsed in a single injection. The
walls of the chamber proper are provided by a
cup 4 formed of a suitable rubber or resilient
material. The base 15 of this cup is formed with
a perforation 16 which is conveniently slightly off
ceriter. Beyond the base this portion of the as-
sembly is continued in the form of a rubber or
somewhat flexible sleeve 17, The forward end of
the cup clips onto the base portion of tube 12 at
a poitit beyond the inner end of a flange 18
formed at the rear of said tube. That flange is
coniveniently disposed and clamped between the
adjacent faces of extension 0 and cap t1. As
shown, tube 12 may hidve its rear end flared as
at 9 within the space defined by cup 14. This
flaring contintes in the form of the tube bore
which ¢ommunicates with nozzle 13.

As fllustrated, the rear portion of extension 10
is formed with a bore such that sleeve {7 may be
accomniodated theréin, This sleeve terminates
short of the rear face of that exterision. A stem
20 provided with a passage 21 is slidably niounted
by the faces 0f the rear bore portion of extension
{0. Adjacent its forward end the steni is reduced
50 that sleeve 171 may be extended over the same.
At its extreme forward end stem 20 may termi-
nate in a head portion 22. The surfaces of the
latter, as well as the adjacent surfaces of the
stem proper will be frictionally engaged by the
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surfaces of sleeve IT. Therefore, an accidental
displacement of these parts with respect to each
other will be prevented. Accordingly, when stem
20 is reciprocated it will carry with it sleeve 7
and the base portion of cup {4. With opening
16 off center the forward outlet 23 of passage
21 is conveniently disposed centrally of the stem
for purposes hereinafter brought out.

Mounted for reciprocation within the tubular
body 5§ is an actuating and supporting member
25. This member is formed with an opening 26
in its side wall. This opening may extend
throughout approximately 100 degrees of the
tubular body 25. A similar opening 27 is formed
in the upper side wall of body 5. When these
openings are aligned an ampule 28 containing
medicament may be inserted into the body of the
device and removed therefrom. As the actuating
and supporting member 25 is rotated with respect
to body 5 to the position shown in Fig. 2, then
the opening 27 will be obstructed. The rear end
of ampule 28 is closed by a piston type stopper
28. TIts forward end may be closed by a stopper
30 having a head portion and a recess in its
plug. Extendible through that head portion and
into the recess is the pointed end of a needle or
cannula 3{ connected with passage 2{ of stem
20. Adjacent this needle that stem may be con-
nected to the actuating and supporting member
25 as by screw threads indicated at 31’.

In order to connect member 25 with lever T

or other suitable operating mechanism that
member may be formed with a grcove 32 ad-
jacent its rear end and into which the inner end
of the lever extends. Therefore as that lever is
rocked around its pivot 8 it will cause reciproca-
tion of member 25. Extending through a bore
in the rear end of member 25 is a rod 33. Ad-
jacent the inner end of this rod a head 34 may
be mounted. This head should have a diameter
such that it is capable of bearing against stopper
23 and into the bore of ampule 28. The rear
end of rod 33 extends beyond the rear of the
main assembly and may mount a knob 35. To
close that end of the assembly a cap 36 is mount-
ed by threads or otherwise upon the rear end of
body 5. The inner end of member 25 is recessed
and a spring 37 is positioned within this recess
to bear against a clutch plate 38. The latter is
formed with an opening generally circular in
configuration but flattened adjacent its upper
end as shown in Fig. 3. Through this opening
rod 33 extends. This rod, as also shown in Fig.
3, is similarly flattened. The upper end of clutch
plate 38 extends into a recess or opening in the
tubular rear end portion of member 25 and has
rocking bearing therein. Its opposite end ex-
tends into a notch formed in that end portion.

Within the tubular body 5 at a point adjacent
its rear end and also within the space defined
by cap 36 a second clutch assembly is provided.
This includes a plate or strip 39 similar to the
element 38. A spring 40 is interposed between
plates 38 and 39. The upper edge of plate 39 is
pivotally supported within a recess formed in
cap 36. Its opposite end may terminate in a
portion suitable for engagement by the operator’s
finger and extend through an opening in cap 36
beyond the outer surface of the latter.

As particularly shown in Fig. 2 the forward
edge of cap 36 terminates in a flange portion 41
extending in spaced relationship to the oufer
surface of body 5. The rear edge of handle 6 may
terminate in a projection 42 having a width
slightly less than the spacing of flange 41 from
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the surface of body 5. Therefore the extension
of projection 42 may ride into that space. The
forward edge of handle 6 terminates in an ex-
tended portion having its side walls projected as
indicated at 43 to extend into undercut recesses
formed in the barrel or body 5§ of the unit. It is
therefore apparent that as cap 36 is tightened
it will bear against the rear edge of body 5§ and
draw the same rearwardly with respect to handle
portion €. Therefore the projecting portions 43
will be firmly seated within the recesses pro-
vided for their reception in the under face of
body 5. Simultaneously the flange portion 41
will completely override the projecting part 42.
Therefore handle 6 will be coupled against move-
ment with respect to body 5. However, by simply
loosening cap 36 the handle may be detached.
It is of course apparent that various other cou-
pling structures might be employed. If desired,
the handle or portions of the same might be
intergrally formed with body 5. However it is
preferred that the parts be capable of dis-assem-
bly as previously described.

In operation it will be appreciated that mem-
ber 25 may be rotated to the position shown in
Fig. 1. Thereupon ah ampule 28 formed of glass
or other suitable material and provided with
stoppers as afore described is dropped into the
bore of member 25. That member may now be
rotated to the position shown in Fig. 2 in which
opening 27 is obstructed. During this manipula-
tion of the parts rod 33 will have been retained
in retracted position as shown in Fig. 1. If, now,
an operator projects rod 33 its head 34 will pri-
marily engage stopper 29. Due to the body of
liguid within the ampule, stopper 30 will be
forced against the inner end of needle 31 to a
point where that needle penetrates the stopper
so that its bore is in comunication with the in-
terior of the ampule. This has been illustrated
in Fig. 2. If force is applied to lever T or the
other operating mechanism for the actuating
member 25, that member will be moved forwardly
or to the right as viewed in Figs. 1 and 2. In such
movement it will carry with it ampule 28. Also
rod 33 will be moved in synchronism with these
parts due to the provision of clutch plate 38. As
will be understood that element will bind against
the surfaces of rod 33 and being carried by mem-
ber 25 will accordingly shift the rod to the right
as in Figs. 1 and 2. Under these circumstances
clutch plate 39 will in effect be inoperative and
simply permit rod 33 to slide through its aper-
ture.

Now when lever T has reached its limit of
clockwise movement and is permitted to move in
a.counterclockwise direction under the influence
of spring 9, then member 25 will move to the
left as viewed in Figs. 1 and 2. However, rod
33 will be held stationary incident to the co-
operation of clutch member 39 therewith.
Therefore the head portion 34 of this rod will
advance within the bore of ampule 28 during this
movement of the parts. With such advance the
liquid expelled by the movement of piston 29 will
pass through the bore of cannula 3f tarough
passage 21 and thence through cpenings 23 and
16 into the body of flexible cup (4. The relative
proportioning of the parts should be such that
not alone will this cup be filled but actually me-
dicament will flow into and through the bore of
tube 12 and likewise through the orifice of nozzle
13 thereby voiding all air. In any event, the
medicament chamber is now filled with liquid.
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Tn other words the device is charged and ready
for operation.

If an operator brings the nozzle 13 to a po-
sition overlying the area to be injected and with
the surface of the nozzle preferably in contact
with the epidermis a second movement of the
lever 7 in a clockwise direction will again result
in the actuating and supporting member 25 mov-
ing to the right as viewed in Figs. 1 and 2. Under
these circumstances and as afore described, no
relative movements will occur between the head
34 and ampule 28 such as would cause a further
expulsion of medicament from the ampule into
the medicament chamber defined by cup 4.
Rather with stem 20 projecting towards nozzle
{3 any further flow of medicament through
openings 23 and 16 will be prevented. This will
be because of the off-center disposition ‘of these
openings with respect to each other and the fact
that movement of stem 20 causes the creation
of pressure within the medicament chamber.
Therefore back pressure exists which will react
on the base 15 of the cut and cause an interrup-
tion of communication between passages 23 and
i5. Accordingly with an expulsion movement or
collapse of the cup the medicament therein will
be expressed under high pressure through the
bore of tube 12 and the orifice of nozzle (3 to
achieve the desired injection.

During this operation of the parts the side
walls of cup (4 will fold upon themselves as
shown in Fig. 2. In other words, they will in-
vert onto sleeve 11 as the latter is projected
with stem 28 into the body of the cup. As will
be understood during this pressure stroke sleeve
{7 and the outer portion of stem 20 will advance.
In such advance the sleeve will expand radially
thereby preventing rearward distention of the
walls of cup 4. A counter-clockwise movement
of lever T will now cause a retraction of the stem
20 and—as afore described—a simultaneous ejec-
tion of medicament from ampule 28 into the
medicament chamber defined by cup 14 as the
latter is expanded to its fully distended position.
Therefore the medicament chamber will again
be filled with liquid and that liquid will extend
free from voids through to the orifice of the
nozzle (3.

Conveniently ampule 28 may embody a capaci-
ty five to ten times that of the medicament
chamber. Therefore the foregoing operation
may be repeated a corresponding number of times
without any necessity of recharging the appa-
ratus. When the contents of the ampule have
been exhausted then head 34 will have forced
piston stopper 29 to a point at which it is ad-
jacent the forward end of the ampule. Under
these circumstances clutch 39 may be manually
released by swinging the finger-contacting por-
tion of the same and thus bringing the edges
of the plate or strip 39 to a point where they
clear the adjacent surfaces or rod 33. Due to
the fact that spring 49 bears against clutch plate
88 the swinging of element 39 in the manner de-
seribed will cause plate 38 to also assume a posi-
tion perpendicular to the axis of rod 33. Now
by grasping knob 85 rod 33 may be retracted
to withdraw head portion 34. Thereupon, by
rotating member 25 with respect to member 5,
openings 26 and 271 may be aligned. Accord-
ingly, with head 24 now clear of the rear end of
the ampule the latter may be lifted clear of the
device. With the insertion of a fresh ampule -
and the repetition of the procedure as hereto-
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fore described a second series of successive ih~
jections may now be resorted to.

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

I -claim:

1. An injection device including in combina-
tion. a hollow body defining adjacent one of its
ends a medicament chamber having a discharge
opening, means movably carried by said body
and cooperable with said chamber to expel mie-
dicament therefrom through said  discharge
opening, a mounting to receive a medicament
reservoir, means furnishing a passage for liquid
between such chamber and said reservoir, shift-
able means coopeérable with said reservoir for
causing a transfer of raedicament therefrom to
said chamber through said passage, said body
movably supporting said mounting, means for
connecting said expelling means and mounting
to move in unison and manually controlied means
for moving said expelling and mounting means.

2. ‘An injection device including in combina~
tion .2 hollow body defining adjacent one of its
ends a medicament chamber having a discharge
opening, means movably carried by said body
and cooperable with 'said chamber to expel me-~
dicament. therefrom through said discharge
openitig, a mounting to receive a medicament
reservoir, means furnishing a passage for liquid
between such chamber and said reservoir, shiff-
able means cooperable with said reservoir for
causing a transfer of medicament therefrom to

. said chamber through said passage, said body
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movably supporting said mounting, means for
connecting said expelling means and mounting
to move in unison, manually contrelled means for
moving said expelling and mounting means in -
one direction to effect expulsion of medicament
from said chamber and means effective upon
movement of the parts in another direction to
cause transfer of medicament from said reser~
voir to said chamber.

3. An injection device including in combina-
tion a hollow body defining adjacent one of its
ends g medicament chamber having a discharge
opening, means movably carried by said body
and cooperable with said chamber to expel me-
dicament therefrom through said discharge open-
ing, a mounting to receive a medicament reser-
volr, means furnishing a passage for liquid be-
tween such chamber and said reservoir, shiftable
means cooperable with said reservoir for causing
a transfer of medicament therefrom to said
chamber through said passage, said body be-
ing formed with an opening and said mounting
means beinig movable with respect thereto to a
position such that a reservoir carried by said
mounting may be withdrawn through said
opening.

4. An injection device including in combina-
tion a body formed with a medicament chamber
adjacent one of its ends, a mounting supported
for movement with respect to said body, means
for shifting said mounting, the latter being
adapted to receive a medicament reservoir, means
connected to move with said mounting and pro-
jectible in the direction of said chamber for caus-
ing an expulsion of medicament from the latter,
means supported by said body and cooperable
with said reservoir to cause a transfer of liquid
from the latter to said chamber and means for
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automatically operating said last named means
upon said mounting being moved in a direction
away from said chamber.

5. An injection device including in combina-
tion a body formed with a medicament chamber
adjacent one of its ends, a mounting supported
for movement with respect to said body, means
for shifting said mounting, the latter being
adapted to receive a medicament reservoir, means
connected to move with said mounting and pro-
jectible in the direction of said chamber for caus-
ing an expulsion of medicament from the latter,
means supported by said body and cooperable
with said reservoir to cause a transfer of liquid
from the latter to said chamber clutch means
carried by said body and cooperable with said
last-named means for causing movement of the
same with respect to said reservoir and such
movement effecting transfer of medicament from
the latter to said chamber,

6. An injection device including in combina-
tion a body formed with a medicament chamber
adjacent one of its ends, a mounting supported
for movement with respect to said body, means
for shifting said mounting, the latter being
adapted to receive a medicament reservoir, means
connected to move with said mounting and pro-
jectible in the direction of said chamber for caus-
ing an expulsion of medicament from the latter,
means supported by said body and cooperable
with said reservoir to cause a transfer of liquid
from the latter to said chamber clutch means
carried by said body and cooperable with said
last-named means for causing movement of the
same with respect to said reservoir, such move-
ment effecting transfer of medicament from the
latter to said chamber and check valve means for
preventing a return flow of the medicament from
said chamber.

7. An injection device including in combina-
tion a body formed with a medicament chamber
adjacent one of its ends, a mounting supported
for movement with respect to said body, means
for shifting said mounting, the latter being
adapted to receive a medicament reservoir, means
connected to move with said mounting and pro-
jectible in the direction of said chamber for caus-
ing an expulsion of medicament from the latter,
means supported by said body and cooperable
with said reservoir to cause a transfer of liquid
from the latter to said chamber clutch means
carried by said body and means whereby said last-
named means may be manually shifted.

8. An injection device including in combhina-
tlon a hollow body, a cup-shaped flexible unit
disposed adjacent one end of said body, a mount-
ing disposed for movement with respect to said
body, means connected with said mounting for
moving the same in the direction of said cham-
ber and away from the latter, a stem carried by
said mounting and bearing against the base of
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said cup to invert the latter and expel the con-
tained medicament upon said mounting being
moved towards said chamber, said mounting sup-
porting a medicament containing reservoir,
means providing a liquid passage extending be-
tween said reservoir and said cup and means for
automatically effecting a transfer of medicament
through said passage from said reservoir to said
cup upon said mounting being moved away from
said cup.

9. An injection device including in combina-~
tion a hollow body, a cup-shaped flexible unit dis-
posed adjacent one end of said body, a mounting
disposed for movement with respect to said body,
means connected with said mounting for moving
the same in the direction of said chamber and
away from the latter, a stem carried by said
mounting and bearing against the base of said
cup to invert the latter and expel the contained
medicament upon said mounting being moved to-
wards said chamber, said mounting supporting a
medicament containing reservoir, means provid-
ing a liquid passage extending between said res-
ervoir and said cup, means for automatically
effecting a transfer of medicament through said
passage from said reservoir to said cup upon said
mounting being moved away from said cup and
check valve means connected to said passage for
preventing a return flow of such medicament.

10. A cup for use in an injection device and to
brovide a medicament chamber therefore, said
cup comprising a flexible body including side
walls and a base portion, a sleeve extending rear-
wardly from the outer face of =aid base portion
and the bore of said sleeve being adapted to re-
ceive and frictionally engage with a stem forming
a part of said device.

11. A cup for use in an injection device and to
provide a medicament chamber therefore, said
cup comprising a flexible body including side
walls and a base portion, a sleeve extending
rearwardly from the outer face of said base por-
tion, the bore of said sleeve being adapted to re-
ceive and frictionally engage with a stem forming
a part of said device and said cup base being
formed with an opening through which liquid
medicament may pass from said stem into said
cup.

GEORGE N. HEIR, Jr.
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