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This invention relates to hypodermic in-

R&ion devices ol the kigdgomprisihga spring
gt @ne

xg%qi?o%g;t%gﬂre at%r%sh&)artﬁlereto
and a cartridge incorporating an ampoule
and an associated cannula, said operating
mechanism comprising a sleeve open at one
end thereof, a plunger within the sleeve, spring
means loading said plunger and tending to
move it out of the open end of the sleeve, re-
straining means cooperative with said plunger
to prevent such plunger movement and safety
means scrving to maintain said restraining
means operative until the device is required
to be used, said cartridge-holder comprising

a hollow shell forming an elongate co-axial '

extension of the open end of said sleeve, said
shell, at the end thereof remote from said
sleeve, being closed by a puncturable seal, and
said ampoule being in the form of a-hollow
cylinder, with a piston in one end thereof
and containing a

being located at the end of the cylinder re-
mote from the piston, and the cartridge fitting
within the holder with the free end of the
cannula adjacent said puncturable scal.

In known injection devices of the above
kind, attempts have been made to maintain
sterility of the free end of the cannula, while
still within said holder, by maintaining a close

_ fit between the ampoule and the holder, but

this has resulted in slowing down the eventual
operational movement of the cartridge rela-
tive to the holder. Also, as a result of the
close fit, a mass of air under compression
was built up in advance of the moving am-
poule as it advanced in the holder, thereby
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ing such that, when the device is used, said
spring means becomes effective to impel the

cartridge so that the free end of the cannula

passes through said puncturable seal and said

sealing engagement becomes no longer effec-
tive, thereby allowing free passage of gaseous
fluid from the region ahead of said cylinder
to the region behind it, and to expel said.
liquid through said cannula.

Other objects of this invention will become

apparent after a consideration of the follow-
ing specification in conjunction with the
accompanying drawings in which: _

Fig. 1 is a cross sectional view of one em-
bodiment of the injection device, with the
spring-loaded operating mechanism in a cocked
position, the cannula being hermetically
sheathed within the cartridge holder;

Fig. 2 is a cross sectional view of the same
injection device with the mechanism released
and the contents of the cartridge expelled
therefrom; .

Fig. 3 is a cross section of the line 3—3
of Fig. 1; '

Fig. 4 is a view similar to Tig. 1 illustrat-
ing a modified embodiment of the invention;

Fig. § is a view similar to Fig. 2 showing
the modified embodiment of Fig. 45

Fig. 6 is a cross scctional view taken on
line 6—6 of Fig. 4;

Fig.

7 is a cross sectional view of the pre-

ferred form of the injection device with the
mechanism in a cocked position;

Fig. 8 is a scctional view of the device of
Fig. 7, illustrating the intermediate position
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a spring-loaded operating mechanism indi-
cated generally at 10, a cartridge holder 12
and a cartridge 14, the cartridge comprising
an ampoule 16 and a cannula 18,

The mechanism 10 comprises a structure
of the general type shown in patent specifica-
tion 773,216 and includes an inner tube or
inner sleeve 20 having a threaded end por-
tion 24 and being provided with an mtegral

" knurled knob 22 for facilitating rotation of

the inner sleeve when assembling this sleeve
to the threaded portion 52 of cartridge holder
12. The inner sleeve 20 is closed at its un-
threaded end 26 except for a central opening
28 for the passage therethrough of the furcated
end of plunger 30, the right hand end of
which in cooperation with the outer face of
the end 26 of the sleeve 20 provides a re-
straint against the forcing of the plunger 30
out of the inner slecve by the action of a
spring 32 under compression betwcen a
shoulder 34 on the plunger 30 and the inner
face of the inner sleeve end 26. As explained
more fully in patent specification 773,216, the
plunger at its rxght hand end, as v1ewad in
Figs. 1 and 2, is furcated and the springy
metal of the pltmycr normally is posttloned
so that conical portions 36 have flat base por-
tions resting against the outer face of end 26.
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mg and retaining an end portion of ampoule

and to form a peripheral seal therewith,
thus prevcntmg the entrance of mlcro-
organisms into the space occupxed by the
cannula 18.

The cartridge 14 is as disclosed in U.S.
patent 3,391,695, and comprises an ampoule
16 and a cannula 18 attached to the ampoule
by a hollow cap 68 firmly embracing a sleeve

. 66 fixed to the cannula 18 and spun over the

flange 70 at the neck porton of the am-
poule. Within the ampoule a resilient dia-
phragm 72 is held to the flange 70 by the
cap 68, said diaphragm being adapted to be
burst by application of fluid pressure to a
thinned wall 74 thereof. Within the ampoule
at the right hand end thereof is a piston
76 forming space between ‘it and the dia-
phragm for the medicament 78. When the
medicament is forced to the left by operation
of piston 76, the fluid pressure will invert
the V-shaped wall 74 and stretch it so that
it eventually bursts either by rcason of tension
in the membrane or by reason of the streiched
membrane engaging a sharp projection in the

sleeve 66 or the sharp end of the cannula -

18 cxtending into the sleeve 66. The ampoule
is slightly tapered in diamecter from the pis-

ton end to the cannula end with the external
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it the the internal diameter of the holder 12 to per- When the injector device of Figs. 4 to 6 is
e is mit free movement of gas from in front of put into operation, the plunger 30 moves the
apen- the ampoule to the read thereof on displace- cartridge to the left, as previously explained.
ondi- ment of the cartridge. In this operation the flanged portion 92 en-
d off 95 30 In the use of the injector device, first the: gages the ribs 82 and becomes distorted pro- 93
stop- mechanism 10 is cocked by forcing the plun-  viding avenues for flow of gaseous fluid there-
{ 60. ger 30 into the inner sleeve 20 until the coni- around to the rear of the ampoule, the fluid
shel! cal portions 36 pass through the opening 28 flowing along the ribs and through passage-
com- .. and spread out to engage the outer surface of ways opened by flange distortion.
The 100 35 the end 26 of the sleeve 20. For safety The . preferred form of this invention is 100
igag~ - reasons, the pin 48 is inserted between the fur- illustrated in Figs. 7-——13 of the drawings. In
roule cations of the plunger. While in a sterile this embodiment the device comprises an
with, atmosphere, the cartridge 14 is loaded into the outer cylindrical sleeve 100 having an in-
icro~ holder 12 with the ampoule 16 in air sealing turned shoulder 110 at one end and an annu-
* the 105 40 engagement with the bead 62 and the cannula lar groove 113 in the inner wall adjacent the 105
) 18 in nonpierced-through relationship with the other open end. A cartridge assembly 106 is

U.s. stopper 60. The utilizer of the injection de- assembled within the outer sleeve 100. The
oule vice threadedly couples the holder 12 to the cartridge assembly 106 includes a cartridge
soule mechanism 10 and the device is now ready for - holder sleeve 104 fitted within the sleeve 100
ieeve 110 45 use. To use the device, the safety pin 48 is and having a forward end portion 153 of 110
: the removed and the stoppered end of the holder smaller diameter, adjoining a shoulder 154 -
am- 12 is pressed firmly against the desired area which fits against seat 112 provided by outer
dia- of injection. Upon telescopic action of sleeve sleeve shoulder 110. The extreme forward

- the 38 on sleeve 20, conical portions 36 pass end portion 156 of the holder sleeve 104 is

> be 115 50 through opening 28 and the plunger 30 is re- tapered to form a small circular opening 115
to a leased. Under the action of spring 32, the which is closed by a cannula-pierceable stop-
onle plunger shifts the cartridge so that the end per 158 that hermetically scals this-end of the

ston of the cannula 18 pierces the stopper 60 and cartridge holder 104.

dia- enters the flesh of the patient. Movement of The cartridge assembly 106 includes an

the 120 55 the cartridge continues until arrested by the ampoule 136 with liquid medicament 146 120
ton nose of the holder. Continued movement of therewithin and a piston 148 at one end with

vert the plunger and movement of the pistorn. 76 a cannula 150 at the other end. Within the

that in the ampoule causes an expulslou of the neck of the ampoule 136 between the inner

sion _ medicament through the cannula into the cnd of the cannula 150 and the medicament

hed 125 60 patient. there may be interposed a fluid pressure rup- 125
 the In Figs. 4 to 6 there is disclosed a modified turable diaphragm 152 generally like that de-

aula embodiment of the invention. In this em- scribed in the embodiment of Fig, 1. More

oule bodiment, the bead 62 in the holder is re- specifically, the ampoule and cannula com-

pis- . placed in part by a plurality of internal ribs  bination may be essentially like that in U.S.

nal : 130 65 and in part by a flanged portion on the am-  Patent 3,391,695, . 130




release of the frusto coni ca
rength
¢ is such that al
a cap
the outer 4

of it is
«contai ned within the hol der.

advanced
portions 424 off the seat provided therefor,

in the hol der.
of the

a safety pin is provided in the
5 442 to be applied to the-
In the use of the enbddlS&Ht di scl osed 70

The

051

toward t hﬁst&aeddema fricliodaBy €etains it inOp

ﬂfgrtoéﬂi)gﬂ A bndt 11, Igoctnh@dc-

sl eeve
Ha pin portio i) 7kl Scarts Mfae hdlCiaBAabeds fwdrdly from
d to hﬁd&gé-lgig br}) ﬁrseis lgﬁfntﬁﬁe ;7;%: ggﬁgf os’ést%r&létdgmﬁl [h)dwiidcﬁat feek pts-eycm 170
‘cocked as i ﬂdeuglé)&gfi@dléﬁ %alllglgd 50 spacedt fini 1 ggé;gmg ps(qg;gg;geﬁmg fpéqts 1;2
The i nnertg|s )
in 444 | S st01 wu@’I ukﬁéggf%mltygﬁs atei b 1:%‘11 Plf@g?lifﬁlg co%}fﬂ\{c sﬂmﬁd °
i ‘the for War en fhe exteriop atdfdcal |1$8 Qrfmnt e irengdrhbraken ofier bent
eeve Yo hofl tunempﬁﬁld 136and plan@ur b@dtlh@ patwaem atgtheif heck Pomo 7('2 (!}1 thc
. insert o fhe tipper wall t"F 1‘@? ot g uﬁh dd(:;: g’ \§§1
e I s T RN i, ™

nd scopi ngonamhuometlaldessgmw dbe \A@en t@hé?ﬁcymﬁ@qd th@ughdfle hqlfelﬁiGrmé}C .
Q2. In vi vvmctﬁﬁ : peEe\las P geri; é:,ﬁ‘td%;gé |? fon o
the ¢ all r gf th e in (ﬁlgl 1amc cr of 1e er with “our xn Oon

1 tiirou uurth’: ngjg{ lﬁtﬁ\é‘gd nu al' Gould 1§2 of
t the Hdld2r ekévend Sthix bricé ttxhee BEB ik ham: ﬂnaigér nmym;f Thdrether aatito€ ithe
|.ong and tnh*edfqnyvfe@audonfr@@f/ thg @nnular hdﬂ@ngQCIqmz)deleMe11§1u!SetEt°§f1@evgéh
N 3RNU q D ongitudi
ffﬁr | op Fge:,aar%?\powg;l wi nwgrﬁ(}reﬁgl )? L&}%Qg n?cgrgls 184 term ]ﬂmé é Jﬁ 85
the engt ?I'l L‘ﬁ Skeeve. s inSkaab bi A | %oﬂ:g%d@éﬂ hea® 188MBHliIotEhg detent
it. 20 402aM@uieCh:tD&eadilsf fiﬁi @t .the ampoule 176 maintains the plungerTﬁZG&ldO pinerg
§. the sleeviss ﬂm%ﬂlémdspaQSJetwelen iheTﬂ’i@OB‘ar tslepvd glé1 iiny Wfﬂle ?’f 2
: a 0 ring. compres s fol-
402 Ca!"%? S the ' ﬁqﬁrave ig’&é‘ v tl?}’sq?noé)@eqzél II‘Fé oil s % lg‘gﬁglned over 90
fin a lidqui Qialx ! eHd éjnnu afnhyOBS n{aﬁxg ety ﬁlun éf?
n 446 wit htaa:e@ms'ramfen&%wadnmaneanns iy ilserheadm | Aropé ewd addawhe uﬂmer face cf
20, and ma@;m; thn devine. %ranhmlddae gd etbatt ftbe erdiesl drite inpyrt E@ g e
;8 becomgg %Fcon frrf‘}%‘;% é A ﬂf ?ﬁgﬁﬂ?a@@m o}l§ 1?:3 u be 95
he the pl Yypdeid odld)! hlzﬂ'i it m)ééﬁ IME4d 1m ly by enARE ripHery
il a and t hevaaiedd;q teatipnt Thd b\&r Ilufgg:enlﬁe thandf ale dﬂdhmatttomlllgesb 20 el palssb$ere-
there ma oL t1é1S s 1‘59 § 8clp phats i | rthropgh nwhereunep sthes baspre o
agnr oy R SR b P o e 8 o Bl I
agai nstst el ufxed g 7 d deveK 100
ithin the a Y@r is o?' $46HE length  the plunger and inner sleeve in assembled
! that it accommodates the cartridge assembly condition with the coil spring 138 compressed
106 in one end and receives the gun assembly  therebetween. If desired, the rear planar sur-
200 in the other to complete the device. The face 122 of the inner sleeve 101 may be over-

40 assembly 200 comprises an inner sleeve 101 laid with a metal washer 127, in which case 105
having an out turned flange 103 which fits up it is advantageous to provide a guide and
against the end of the cartridge holder sleeve holding flange 128 to surround the opening
104 when the assembly is inserted in the 120. The flange 128 is provided with a lip -
outer sleeve 100. The other end of the inner portion to retain the washer in place.-

45 sleeve 101 is centrally apertured to form a As best illustrated in Fig. 12, the inner 110
hole 120. The rear outer face 122 of the inner sleeve 101 has a plurality of longitudinally
sleeve 101 is planar and perpendicular to the extending raised ribs 129 running from the
longitudinal axis of the sleeve for a purpose flange 103 approximately one-half the length
to be brought out later. of the said sleeve. An outer sleeve 192 fits

50 A plunger 162 fits within the out turned over inner sleeve 101 and is sized to friction- 115
flange end of the inner sleeve 101. This plun-  ally engage ribs 129. The outer sleeve 192 has
ger has a cylindrical body portion 163 and a closed end 194 with a central aperture 196
a circular head portion 164 of a diameter from which extends a cam surface 198 sized

. larger than the body portion 163 and gener- and shaped to cooperate with frusto-conical

55 ally slightly less than that of the piston 148 detent hcads 186 to deflect said heads radially 120
in the ampoule 136. The head 164 has an inwardly. The outer sleeve 192 is provided
opening which is sized to align and corres- with a circumferential locking rib 199 which
pond to the through hole 166 (Fig. 12) in the fits in a groove 113 in the outer sleeve 100 to
plunger body 163. The plunger head 164 is rctain the assembly 200 in position in said

60 provided with a plurality of circumferentially outer sleeve. It should be noted that the length 125
spaced, radially cxtending tabs 168. As best of the outer sleeve 192 is slightly less than
illustrated in Figs. 10-and 11, these tabs that of the inner sleeve 101 so as to make cer~
168 form a diameter greater than that of the tain that there will be space between the inner
plunger head 164 so that the tabs will ecngage  wall of the outer sleeve 192 and the flange -

65 103 of the inner sleeve 101 so that the two 130

the end of the ampoule 136. It should be
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-they become smalier in diameter than the
opening 120, and the spring 138 becomes
effective to advance the plunger 162. In the
initial movement, the plunger tabs 168 engage
the end of the ampoule 136 and force it for-
wardly off the bead 160 and upon further
travel forces the cannula 150 through stopper
158 into the position illustrated in Fig. 8.
At this point, the ampoule 136 and cannula
150 are fully secated whereby further - travel
of the plunger 162 causes tabs 163 to be
sheared off at the neck portion 170 and fall
back into slots 172 so that the plunger may
continue to move forward by engaging the am-
poule piston 148 to force the medicament out
of the cannula 150 and ultimately arrive at
the position illustrated in Fig. 9 with the pis-
ton 148 pressed against the closed end of the
ampoule?

The many advantages of the embodiment of

" Figs 7—13 are immediatcly apparent, for ex-

ample, the device lends itself to component
sub-assembly construction. The device may be
said to comprise three basic componcents,
namely, the outer slceve 100, the cartridge
assembly 106 and the operating mechanism
asscmbly 200. The cartridge assembly 106 is
slipped into the outer sleeve 100 down against
shoulder seat 112 after which the mechanism
assembly 200 is inserted in the outer sleeve
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sleeve to provide a seat for the bases of the
frusto-conical portions 424 of the plunger
426, in the manner shown in greater detail in
patent specification 773,216. If desired, the
rear surface of the inmer sleeve may be over-
laid with a metal washer 427, in which case
it is desirable to provide a guide and hold-
ing flange 428 to surround the opening 420,
the flange having a turned-over portion 430
to hold the washer in place. The interior
wall of the inner sleeve 402 is provided with
a number of cqually circumferentally spaced
longitudinal ribs 432 to guide a wide seat
portion 434 of the plunger in its movement
and dircct it into the ampoule 436 of the
cartridge. Under compression, between the
seat 434 of the plunger 426 and the inmer
surface of the rear end of the immer sleeve
402, is a coil spring 438. The rear end of
the plunger 426 is furcated and springy. The
furcations of the plunger can be compressed
together against its springy force by telescopic
movement of the outer sleeve 400 relative
1o the inner sleeve 402, the cam or bevelled
surface 418 then cngaging the conical sur-
faces 424 and squeczing the furcations toward
each other sufficiently to enable the frusto-
conical portions to move forwardly through
the opening 420, thus rcleasing the plunger
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& ampoule 436, between the
rear end of the cannula and lhe medicament

" there may be interposed a ﬂuld-pressure-rup

turable diaphragm 452, as is well known in
the art. The internal diameter of the ampoule
436 is larger than the diameter of the seat
434 of the plunger 426 to allow free movement
of thé plunger in the ampcule when the plun-
ger is released to the action of the spring 438.
The cartridge may be of thc type shown in
U.S. patent. 3,391,695. '

The cartndge holder 404 is substantially of
the same external diameter at its rear portion
as the inner sleeve 402, The forward end of
the holder 404 is of reduced diameter to pro-
vide a shoulder 454 to coperate with seat 412
in effecting a coupling of the holder and outer
sleeve. The extreme forward end of the holder
is tapered as indicated at 456 and a cannula-
puncturable stopper 458 of rubber hermetic-
ally seals the apertured end of the holder.
The rear end of the holder is sealed by re-
silient contact between the exterior surface
of the ampoule and an annular bead 460
formed close to the rear end of the holder 404.
The resiliency is obtained by making the
holder 404, or bead 460, or ampoule 436 of
resilient material. The diameter of the ex-
terior of the ampoule is less than the internal
diameter of the holder 404 throughout the
major length of the holder so that once the
cartridge is thrust forward to free it from the
bead 460, and the cannula has pierced the
stopper, the cartridge is frec to move in the
holder, the gas in front of the cartridge pass-
ing freely past the walls of the ampoule to the
rear thercof. By scaling off the interior of
the holder 404, the contents thereof may be
Jplaced in and maintained in a sterile atmos-
phere. The interior of the holder at its for-
ward end is contoured to form a seat 462 for
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the plunger 426. The mmal movement of
the plunger, and as directed by the ribs 432,
causes the plunger to thrust against. the pis-
ton 448 within the ampoule. However, since
the friction between the bead 460 and the am-
poule coupled with the resistance to penetra-
tion of the stopper by the cannula is less than
the force required to move the piston in the
ampoule, the initial advance of the plunger
results in a translation of the cartridge with

. respect to the holder whereby the cannula

is unsheathed and the ampoule is brought into
engagement with the seat 462. Subsequent ad-
vance of the plunger, under the force of the
spring 438 causes the piston to advance in
the ampoule, effecting passage of fluid by
the diaphragm 452 and through the cannula
450. The action of parts is so rapid that ad-
vance of the cartridge and expulsion of medi-
cation appears to take place substantially

simuitaneously.

WHAT WE CLAIM IS:—

1. A hypodermic injection device compris-
ing a spring-loaded operating mechanism, a
cartridge-holder fixed in operative relation-
ship thereto and a cartridge incorporating an
ampoule and an associated cannula, said
operating mechanism comprising a sleeve open
at one end thereof, a plunger within the sleeve,
spring means loading said plunger and tend-
ing to move it out of the open end of the
sleeve; restraining means cooperative with said
plunger to prevent such plunger movement
and safety means serving to maintain said re-
straining mcans operative until the device is
required to be wused, said caitridge-holder
comprising a hollowed shell forming an elon-
gate co-axial extension of the open end of said
sleeve, said shell, at the end thercof remote
from said sleeve, being closed by a puncturable
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