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6      406 to the action of the spring 438. To pre-  the forward end of the
ampoule when it is     vent accidental release of the frusto-conical
advanced in the holder. The overall length     portions 424 off the seat
provided therefor,  of the cartridge is such that all of it is     a safety
pin is provided in the form of a cap  contained within the holder. 5  442
to be applied to the rear of the outer    In the use of the embodiment
disclosed  70     sleeve 400 and a pin portion 444 to enter  in Figs. 14 to
17, the parts are furnished to     the axial bore of the furcations, to
inhibit  the user thereof cocked as illustrated in Fig.     their being
squeezed together.                14.       The inner sleeve 402 and
plunger 426,    In use, initially the safety pin 444 is re- 10  when the
spring is compressed, extend only  moved and then the forward end of the
75     partially of the length of the outer sleeve, so  holder 404 is
applied to the patient at the     as to permit of insertion of the
cartridge holder  locus desired. Subsequently, when the outer     404 into
the outer sleeve, with the rear end  sleeve 400 is thrust toward the
patient, a tele-     of the holder 404 abutting the forward end  scoping
action takes place between the outer 15  of the inner sleeve 402. In view
of the  and  inner sleeves. An  advantage  of the  80     length of the
cartridge 406, the inner sleeve  arrangement of Figs. 14 to 17 is that the
402 extends a little less than half way of the   outer sleeve is long and
the injection device     length of the outer sleeve 400. With a differ-
may be grasped very conveniently along sub-     ent length cartridge the
length of inner sleeve  stantially its entire length to operate it. 20  402
would be different.                          Telescoping action of the
sleeves 400 and  85       The cartridge itself comprises the ampoule  402
causes the cam surface 418 to squeeze the 



436 having therewithin a liquid or liquid  furcations together, whereby
they  become     medication 446 with a piston 448 at one  smaller in
diameter than the opening 420, and     end and a cannula 450 at the other
end. Within  the spring 438 becomes effective to advance 25  the neck of
the ampoule 436, between the  the plunger 426. The initial movement of  90
rear end of the cannula and the medicament  the plunger, and as directed by
the ribs 432,     there may be interposed a fluid-pressure-rup-  causes the
plunger to thrust against the pis-     turable diaphragm 452, as is well
known in  ton 448 within the ampoule. However, since     the art. The
internal diameter of the ampoule  the friction between the bead 460 and the
am- 30  436 is larger than the diameter of the seat  poule coupled with the
resistance to penetra-  95     434 of the plunger 426 to allow free
movement  tion of the stopper by the cannula is less than     of the
plunger in the ampoule when the plun-  the force required to move the
piston in the     ger is released to the action of the spring 438.
ampoule, the initial advance of the plunger     The cartridge may be of the
type shown in  results in a translation of the cartridge with 35  U.S.
patent 3,391,695.                        respect to the holder whereby the
cannula  100       The cartridge holder 404 is substantially of  is
unsheathed and the ampoule is brought into     the same external diameter
at its rear portion   engagement with the seat 462. Subsequent ad-     as
the inner sleeve 402. The forward end of  vance of the plunger, under the
force of the     the holder 404 is of reduced diameter to pro-  spring 438
causes the piston to advance in 40  vide a shoulder 454 to coperate with
seat 412  the ampoule, effecting passage of fluid by  105     in effecting
a coupling of the holder and outer  the diaphragm 452 and through the
cannula     sleeve. The extreme forward end of the holder  450. The action
of parts is so rapid that ad-     is tapered as indicated at 456 and a
cannula-  vance of the cartridge and expulsion of medi-     puncturable
stopper 458 of rubber hermetic-  cation appears to take place substantially
45  ally seals the apertured end of the holder.  simultaneously.
110     The rear end of the holder is sealed by re-     silient contact
between the exterior surface    WHAT WE CLAIM IS:-     of the ampoule and
an annular bead 460        1. A hypodermic injection device compris- 



formed close to the rear end of the holder 404.  ing a spring-loaded
operating mechanism, a 50  The resiliency is obtained by making the
cartridge-holder fixed in operative relation-      holder 404, or bead 460,
or ampoule 436 of  ship thereto and a cartridge incorporating an  115
resilient material. The diameter of the ex-  ampoule and an associated
cannula, said      terior of the ampoule is less than the internal
operating mechanism comprising a sleeve open      diameter of the holder
404 throughout the  at one end thereof, a plunger within the sleeve, 55
major length of the holder so that once the  spring means loading said
plunger and tend-      cartridge is thrust forward to free it from the  ing
to move it out of the open end of the  120      bead 460, and the cannula
has pierced the  sleeve, restraining means cooperative with said
stopper, the cartridge is free to move in the  plunger to prevent such
plunger movement      holder, the gas in front of the cartridge pass-  and
safety means serving to maintain said re- 60  ing freely past the walls of
the ampoule to the  straining means operative until the device is      rear
thereof. By sealing off the interior of  required to be used, said
cartridge-holder 125      the holder 404, the contents thereof may be
comprising a hollowed shell forming an elon-      placed in and maintained
in a sterile atmos-  gate co-axial extension of the open end of said
phere. The interior of the holder at its for-  sleeve, said shell, at the
end thereof remote 65  ward end is contoured to form a seat 462 for  from
said sleeve, being closed by a puncturable         6
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vent accidental release of the frusto-conical  advanced in the holder. The
overall length     portions 424 off the seat provided therefor,  of the
cartridge is such that all of it is     a safety pin is provided in the
form of a cap  contained within the holder. 5  442 to be applied to the
rear of the outer    In the use of the embodiment disclosed  70     sleeve
400 and a pin portion 444 to enter  in Figs. 14 to 17, the parts are
furnished to     the axial bore of the furcations, to inhibit  the user
thereof cocked as illustrated in Fig.     their being squeezed together.
14.       The inner sleeve 402 and plunger 426,    In use, initially the
safety pin 444 is re- 10  when the spring is compressed, extend only  moved
and then the forward end of the  75     partially of the length of the
outer sleeve, so  holder 404 is applied to the patient at the     as to
permit of insertion of the cartridge holder  locus desired. Subsequently,
when the outer     404 into the outer sleeve, with the rear end  sleeve 400
is thrust toward the patient, a tele-     of the holder 404 abutting the
forward end  scoping action takes place between the outer 15  of the inner
sleeve 402. In view  of the  and inner sleeves. An  advantage of the  80
length of the cartridge 406, the inner sleeve  arrangement of Figs. 14 to
17 is that the     402 extends a little less than half way of the   outer
sleeve is long and the injection device     length of the outer sleeve 400.
With a differ-  may be grasped very conveniently along sub-     ent length
cartridge the length of inner sleeve  stantially its entire length to
operate it. 20  402 would be different.                         Telescoping
action of the sleeves 400 and  85       The cartridge itself comprises the
ampoule  402 causes the cam surface 418 to squeeze the     436 having
therewithin a liquid or liquid  furcations together, whereby they become
medication 446 with a piston 448 at one  smaller in diameter than the
opening 420, and     end and a cannula 450 at the other end. Within  the
spring 438 becomes effective to advance 25  the neck of the ampoule 436,
between the  the plunger 426. The initial movement of  90     rear end of
the cannula and the medicament  the plunger, and as directed by the ribs
432,     there may be interposed a fluid-pressure-rup-  causes the plunger
to thrust against the pis-     turable diaphragm 452, as is well known in
ton 448 within the ampoule. However, since 



the art. The internal diameter of the ampoule  the friction between the
bead 460 and the am- 30  436 is larger than the diameter of the seat  poule
coupled with the resistance to penetra-  95      434 of the plunger 426 to
allow free movement  tion of the stopper by the cannula is less than
of the plunger in the ampoule when the plun-  the force required to move
the piston in the      ger is released to the action of the spring 438.
ampoule, the initial advance of the plunger      The cartridge may be of
the type shown in  results in a translation of the cartridge with 35  U.S.
patent 3,391,695.                        respect to the holder whereby the
cannula  100        The cartridge holder 404 is substantially of  is
unsheathed and the ampoule is brought into      the same external diameter
at its rear portion   engagement with the seat 462. Subsequent ad-      as
the inner sleeve 402. The forward end of  vance of the plunger, under the
force of the      the holder 404 is of reduced diameter to pro-  spring 438
causes the piston to advance in 40  vide a shoulder 454 to coperate with
seat 412  the ampoule, effecting passage of fluid by  105      in effecting
a coupling of the holder and outer  the diaphragm 452 and through the
cannula      sleeve. The extreme forward end of the holder  450. The action
of parts is so rapid that ad-      is tapered as indicated at 456 and a
cannula-  vance of the cartridge and expulsion of medi-      puncturable
stopper 458 of rubber hermetic-  cation appears to take place substantially
45  ally seals the apertured end of the holder.  simultaneously.
110      The rear end of the holder is sealed by re-      silient contact
between the exterior surface    WHAT WE CLAIM  IS: -      of the ampoule
and an annular bead 460        1. A hypodermic injection device compris-
formed close to the rear end of the holder 404.  ing a spring-loaded
operating mechanism, a  50  The resiliency is obtained by making the
cartridge-holder fixed in operative relation-      holder 404, or bead 460,
or ampoule 436 of  ship thereto and a cartridge incorporating an  115
resilient material. The diameter of the ex-  ampoule and  an  associated
cannula, said      terior of the ampoule is less than the internal
operating mechanism comprising a sleeve open      diameter of the holder
404 throughout the  at one end thereof, a plunger within the sleeve,  55
major length of the holder so that once the  spring means loading said
plunger and tend- 



cartridge is thrust forward to free it from the  ing to move it out of the
open end of the  120       bead 460, and the cannula has pierced the
sleeve, restraining means cooperative with said       stopper, the
cartridge is free to move in the  plunger to prevent such plunger movement
holder, the gas in front of the cartridge pass-  and safety means serving
to maintain said re-  60  ing freely past the walls of the ampoule to the
straining means operative until the device is       rear thereof. By
sealing off the interior of  required to be used, said cartridge-holder 125
the holder 404, the contents thereof may be  comprising a hollowed shell
forming an elon-       placed in and maintained in a sterile atmos-  gate
co-axial extension of the open end of said       phere. The interior of the
holder at its for-  sleeve, said shell, at the end thereof remote  65  ward
end is contoured to form a seat 462 for  from said sleeve, being closed by
a puncturable          7                                         1,263,355
7      seal, and said ampoule being in the form of    3. A device as
claimed in claim 1 or claim     a hollow cylinder, with a piston in one end
2, wherein the sealing engagement between  thereof and containing a dose of
a pharma-  the cartridge and the shell is effected by an     ceutically or
veterinarily acceptable liquid, the  annular bead on the inner wall of the
shell.   30 5  cannula being located at the end of the        4. A device
as claimed in claim 1, 2 or 3,     cylinder remote from the piston, the
cartridge  wherein the plunger is provided with a head     fitting within
the holder with the free end of  portion sized to fit within the ampoule
cylin-     the cannula adjacent said puncturable seal,  der and having a
plurality of radially extend- 



and the end of the cartridge remote from the  ing tabs adapted to engage
the ampoule cylin-  35 10  cannula being held frictionally in peripheral
der at its piston end, said tabs being frangible     sealing engagement
with said hollow  shell,  or at least displaceable, at a stage in the
opera-     thereby sealing off said cannula within said  tion of the device
when the ampoule cylinder     shell, the arrangement being such that, when
has reached its limit of travel towards said     the device is used, said
spring means be-  puncturable seal, to permit movement of the  40 15  comes
effective to impel the cartridge so that  plunger, relative to the ampoule
cylinder, to     the free end of the cannula passes through   expel said
liquid through said cannula.     said puncturable seal and said sealing
engage-   5. Hypodermic injection devices substan-     ment becomes no
longer effective, thereby  tially as herein described with reference to the
allowing free passage of gaseous fluid from   appropriate  Figures of the
accompanying  45 20  the region ahead of said cylinder to the region
drawings.     behind it, and to expel said liquid through
C. A. CLARK,     said cannula.
Chartered Patent Agent,       2. A device as claimed in claim 1, wherein
Century House,     the ampoule incorporates a diaphragm serving
Shaftesbury Avenue, 25  to prevent escape of liquid from the ampoule
London, W.C.2.     through the cannula until the device is used.
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