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26 Claims.
1
This invention relates to a structurally and
'-functlenally improved hypedermm injection de-
vice and an ampule usable in eonnection wﬂ;h that
type of devme

It is an object of the invention fo furmsh an

apparatus having improved functional and struc-
tural characteristics and by means of which hy-
podermic injections of medicament may be ac-
complished without the use of a skin and tissue
perforating needle; the medicament being dis-

(CL 128—173)

10

charged at velocities and in a sufficiently fine

stream such that penetration of the epmermls by
the soclution will be achieved. |

A further object is that of providing an ampule
for use with an apparatus of this type in which
the ampule may conveniently be discarded after
a, single injection; such unit being .capahie of pro-
duction at nominal cost and even if formed of
glass or other shatterable material embodying an
assembly such that the liability of its being acci-
dentally broken will be minimized when the am-
pule is used with an injection apparatus con-
structed in accordance with the present teach-
ings.

With these and other objects in. mmd refe1 ence

15

20

£
R

is had to the attached sheets of drawings illus- .

trating practical embcchments of the mventmn-
and in which: |

Big. 1 is g side elevation of the apparatus;

Fig. 2 is a longitudinal sectional view thereof;

Figs. 3 and 4 are transverse sectional views :

taken respectively along the lines 3—2 and 4-—-4
and in the direction of the arrows as indicated in
Fig. 2; |

Fig. 5 is a view similar to Fig. 2 but showing
‘the positions which the parts assume at the end
of the injection stroke;

Fig. 6 is an end view- of the apparatus;

Fig. 7 1s 3 fragmentary side elevation of the
Tear porv twn of the same;

Fig. 8 is g secvional side view of a preferred form
of ampule prior to its d*ischerge,

Fig. 9 shows that azrpu"e after it has been dls-
charged

‘Fig, 10 is a view similar to Fig. 2 but shewmg
-an alternatwe felm of stl ucture
~ Fig. 1l is 3 sectional view taken a,long the line
i1 I and in the direction of the. arrows as 11’1(11—
cated in Fig. 19:

Fig. 12 is a fragmentary view of the end of the
appar&tus 2% shown in Fig. 19 but 111ustratmg the
parts when they h‘a,ve assumed 2 different posi-
tion;

Fig. 13 is a fragmentary sectional view on seme-
what enlar ed scale and showmg a further form
‘of structure;

30
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any other desired manner.

provides a pressure accumulator structure.
‘most respects, gas is preferred. While the pres-
‘sures may be of any desired values, I have found
that with the parts properly proportioned, satis~
factory results are achieved if the pressure within
‘body 217 is around 1500 pounds to the square inch.

broad definition of gas. _
.ever, I prefer to empley an m rt gas such as nitro-

.gen,

. 2 |

Pig. 14 is a transverse sectional view taken
'aleng the line {3—i4 and in the direction ef the
arrows as indicated in Fig. 13; |

Fig. 15 is a side elevation of one of the urnts
of the assembly as shown in Fig. 13;and

Fig. 16 is a fra,gmenta,ry sectional
alternative structure.
- Referring primarily to Figs. 1 to 7 inclusive,
the numeral 20 indicates the exterior casing of -
the device which may be in the form of a tube.
Secured to the rear end of the latter by, for ex-
ample, threads, is a plate 21. In turn attached
to this is.a cap 22 which may be co-extensive with
the casing 20. To the forward end of tube or
casing 20 an extension 23 is conveniently secured

view of a,n

by screw threads. This extension mounts a load-
ing cap or nose piece 24.

Such mounting as
shown may be effected by any suitable form of
.qulck-detachable coubling such as screw threads.

The nose piece and extension define between them

a medicament chamber as hereinafter described.
A plunger assembly has a portion projectibie
to cause expulsion of medicamen? from within

‘that chamber. That portich may be in the form .

of a stem or plunger 25 slidable within a bore of
extension 23. Stem 25 is preferably formed with
a bore 26 providing access to the interior of the
main body 27 of the assembly.  The outer end of
bore 26 may normally be sealed by a plug 28 or in
"The interior of body

27 is filled with a.gas under pressure or otherwise
In

Compressed air may, of course, be employed and
as such should be considered as falling within the
In most respects, how-

The' assembly furmshed adjacent the forward
or outer end of the apparatus defines a medica~

‘ment chamber or provides a mounting for an

ampule or suitable container within which the

‘medicament is disposed. As illustrated especially

in Figs. 2 and 5 an ampule constructed of glass or

similar materml is to be employed as part of the

eperatwe assembly Therefore, the extension 22

-and nose piece 24 are formed with bores such that
-they may receive an ampule assembly as herein-
after described. The rear portion of the bore
formed in extensmn 23 is such that it may receive
'.the stem 25. At its outer end this bore enlarges

.to a dlameter prefera.bly equal to the bere formed
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in nose piece 28. That bore receives a liner or
sleave 29 of disnlaceable rubber or similar mate-
rial. The outer end of the bore within nose piece
24 is reduced and continued in the form of an
opening through which a tip 30 may extend hav-
ing a discharge orifice 31 of minute cross sectionsal
area (for example an orifice of from .004’" to
012'"). Tip 30 terminates in an enlarged base
portion 32. A piercing cannula 33 may he
mounted by the tip and base to extend inwardly.
The hore defined by sleeve 28 should be just sufii-
cient to receive the ampule.

A preferred form of ampule constructed of
plass or similar material has been shown in its
initial or unfired stage in ¥ig. 8. In that view the
numeral 34 indicates the glass tube provided ad-
jacent its forward or outer end with a pierceable
stopper 35. Adjacent its rear end a second stop-
per 36 may be mounted. In certain instances,
this stopper may be dispensed with. However,
a5 g general matter of procedure, it is preferred
that it he employed. Both stoppers 35 and 36
are formed of rubber or similar material and
stopper 36 is of the piston type. A body of fluid
medicament 37 is interposed between stoppers
25 and 26. An actuator forms a part of the
ampule assembly and includes a rod portion 38
extending conveniently into the bore of tube 34
to abut against stopper 36. If no such stopper
is emploved then rod portion 38 may function as
an expulsion piston. At a point spaced from the
forward end of actuator 38, an outwardly ex-
tending flange portion 39 is provided. Again it is
nreferred to employ such a portion. However, as
will be apparent, this part might be dispensed
with, if desired. In any event, the entire actuator
is formed of a moldable material which, under
pressure, will flow to conform to the surfaces of
a, chamber within which it is confined. A con-
venient form of material is paraffin. As will be
apparent, if the parts of the assembly include
cenerally the configuration disclosed in Fig. 8,
then these parts will remain In assembled con-
dition for any desired period of time and will
maintain the solution against contamination by
air.

Such an ampule assembly is disposed within
the bore of sleeve 29 by inserting tube 34 into
that sleeve. Prior to this operation nose picce

24 is, of course, dismounted from extension 23. ;

After nose piece 24 is applied to extension 23 it
will he apparent that the body or post portion
38 of the actuator will be disposed within the
bore of extension 23 if stem 25 is retracted as
shown in Fig. 2. With the assembly of the parts,
cannula 33 will pierce stopper 35 to establish com-
munication between the orifice 31 and the in-
terior of the ampule. Flange portion 39 will
overlie the rear edges of tube 34 and also the
end edges of sleeve 29. The actuator being of
flowable or moeldable material it follows that if
stem 25 is projected pressure will be exerted
acainst stopper 36 (if the latter be employed)
and against the end edge of sleeve 29. That
sleeve being constructed of rubber or other dis-
nlaceable material, it follows that the end pres-
sure against it will result in a constriction of its
bore so that the surfaces of the latter move In-
to supporting relationship with the outer faces
of tube 34 to prevent the latter from bursting
incident to the pressures which are generated
internally of the same. Such pressures follow
as a consequence of the simultaneous projection
of rod or post portion 38 into the bore of tube

st
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37 through cannula 33 and orifice 3f. If these
pressures are sufiiciently high and the orifice de-
fines a proper jet of liquid then ejection of the
medicament will occur at a velocity and in a
sufficiently fine stream such that it will penetrate
the epidermis without the aid of a needle.

The fully discharged position of the ampule
assembly has been shown in Fig. 9 and also in
connection with the apparatus in Fig. 5. Refer-
ring to the former figure, it will be ohserved that
the post portion 38 of the ampule under the urg-
ing of stem 25 or its equivalent powering portion
has moved into the bore of tube 34 to thus shift
stopper 36 or the forward end of the post portion
38 to a point immediately adjacent stopper 35%.
With the parts thus disposed substantially all
medicament 3T within the ampule has been ex-
pelled. Flange 39 remains in existence although
it may have been slightly reformed to overlap
the adjacent end edges of tube 34 as sleeve 293
compresses. As will be understood flange 38
need not necessarily be preformed in that if stem
25 or its equivalent moves with sufficient force
and proper space if available, the body of the
actuator will be remolded during the expulsion
stroke to cause part of that body to extend and
bear in compressing engagement with the rea
edge of sleeve 289. |

While in many respects it is preferred to em-
ploy an ampule of this general type to define a
medicament chamber, different structures might
be emnloyved. One such structure has been shown
in Figs. 10 and 12. In those views the numeral
40 indicates an extension or nose piece attached
to the main casing of the device and which de-
fines a2 bore suitable for the reception of the
medicament-containing unit. That unit may be
formed of rubber or other suitable flexible ma-
terial and conveniently include a rear stem 41
and a forward cup portion 42. The latter is
flared in a forward direction and may define
adiacent its rim a flange 43 to extend into a
croove formed in the peripheral edge of a base
44 integral with the nozzle tip 45. A loading cap
48 is secured to extension or nose piece 40 by,
for example, screw threads. The end of nozzle
45 defines an orifice 471 which is of the desired
minute cross sectional area.

If a power assembly including a stem 48 pro-
jectible into the bore of extension or nose piece
49 is employed in the structures of Figs. 10 and
12, then that stem will bear against the actuator
portion or post 4f and shift the latter as stem
48 is projected. Under these circumstances cup
42 will involute upon post portion 41 and the
latter will move through the cup and function
as a piston against the body of medicament with-
in the same. This movement of the parts will
centinue until the forward end of post 41 abuts
the base 44 of nozzle 45. Therefore substantially
a1l medicament will be discharged through the
orifice 41 of the nozzle. As will be apparent other
forms additional to those heretofore descrined
in Figs. 8, 9, 10 and 12 may be employed to fur-
nish a medicament containing chamber. Under
ordinary circumstances, however, it is preferred
to utilize a structure such as has been shown in
Figs. 8 and 9.

Now considering the structure of the operating

70 imechanism as especially shown in Figs. 1 to 0

inclusive, it will be seen that the body 27 of the
plunger assembly has attached to its rear end by
means of threads or in any other desirable man-
ner a tubular portion 49. As shown especially

34 with consequent expulsion of the liquid body 79 in Fig. 3 an area of the exterior face of this por-
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tion. is -flattened -and ‘formed ‘with. a series :of
teeth 80 providing:a: rack: Casing:20:is conven-
iently extended as-at 51 to furnish-a housing-for
a pinion 52 the ‘teeth of which mesh with the
rack teeth 50. -Also this extended: portion pro-
vides-a hearing-for-the. ends-of a:-shaft which is
integral with or affixed :against movement with
respect to pinion 52. One end of-this shaft. may
project beyond portion 51-as indicated at 34 to
provide 5 surface suitable for the mounting-of :a
wrench or crank (not shown) by means of which
the shaft and pinion are: turned. As:in Pig. T-the
opposite end of the pinion shaft may provide a

surface bearing an indicia mark 85. This regis~

ters with a series of marks 56 formed on the side
‘face of casing portion 51. Tt is apparent that
this structure will function as a ‘“tell-tale” i-.;_n
order to indicate the position of the interior
mechanism as hereinafter described.

A piston 57 is provided with a rearward.exten-
sion 8. The latter passes through an opening
in plate 21 and into the space defined by cap 22.

S

10

19

20

A trigger in the form of an arm 59 is attached -

‘to this extension and projects through :a slot
formed in the peripheral wall of cap 22.
shown especially in Fig., 4 the arc of movement
of the trigger arm 88 is limited by adjacent walls.
With one of these an adjustable stop in the form
of a screw threaded pin 60 may be associated.
The end of this pin will contact the side face: of
lever 59 when the latter is moved to one extreme

position. Normally pin 608 will be immovable.

However as it is adjusted within limits it will
serve to provide a stop governing the speed and

flow of fluid in a manner such that the velocity

and/or force of projection will be varied. To
prevent an accidental rotation of piston 5T inci-
dent to a swinging of trigger arm 59 a “safety”
structure may also be provided. Conveniently
as shown, especially in PFig. 4, this may include
a rotatable cam 61 supported upon the cap 22
and -which, as shown in Fig. 5, may be provided
with a friction spring 62 to prevent it_s_"bei;__n;g
rotated without deliberate effort. The cam is

_mounted upon a shaft which extends beyond the_
end of cap 22 and at-that point mounts g crank

63 It is apparent that when the parts are in the
position shown in Fig. 4, the trigger lever 39 is
held against swinging movements ‘When cam
681 is rotated to have its surfaces clear the side

face of arm 59, then the latter may be swung to "~

rotate piston 5'! As shown espeelelly in Fig. .1,

indicating marks 64 may be provided upon the
face of casing 20 adjacent lever 59 to register the

positions to which the latter should be shifted
in order to provide for “safety” or 'ffi:nj.e.ctio{x-;”
Snmlerly the face of cap 22 may be provided with

ndicating marks 69 registering the correspond-

rng nositions on the part of lever 63. The indicia

at 55 and 56 may furnish eerrespondmg merke

- - . .

30
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-:dlephragm
‘Pigs. 1-to 7, this extensible dmphragm is in - the-
formof a rubber sack 16 which may, of course, be
formed of other me,terlals then rubber or. artl-
- ficial rubber.

6

‘to- be noted that the diameter of: cup 13 is:sub-
-stantially- less than the diameter of the recess
forming .a part of member 49 and which receives
this cup.
cent- member: and cup surfaces.
cup is formed with a lcentrel opening through
which rod. .68 may: pass.
-an off-center- opening 75.

Therefore. spaces 1ntervene the adja~-
The base of the

It is-also formed W1th

As-afore brought ouf, the interior of the hel-

Jow-body 2T of the plunger assembly furmshes an
accumulator structure.

Extending mte this is &
member generally referred to as an extens1b1e
“In the embodlment 111u.streted in

The face of the diaphragm or its
peripheral edges-are secured to the forward edge

of member 49 by being clamped, for example, be-
tween that tube and the rear edge of member
217.

As will be apparent in lieu of the sack illus-
trated any desired extensible structure such as a

metallic bellows or correseendmg unit. might be
‘mounted at - this point.
phragm serves to isolate the gas under pressure
from materials to the rear of the same.
material in the -present exemplification may be &

In any event, the dia-
Such

relatively thwk fluid in the form of a body of

erease TT.

Considering primarily the operation of the ex~

pelling or injecting mechanism as shown in Figs.

1 to 7 inclusive and disregarding for the moment |

the ejection of the medicament it will be under-

stool that with an apparatus constructed as de-
scribed the safety lever 63 as well as the trigger
59 are initially swung to their safe positions in-
dicated by the indica 64 and 65. Thereupon a
suitable wrench (a, portion of which has been in-
dicated by the numeral 78 in Fig. 3) is applied
to the non-circular end 54 of a sheft mountmg
pinion 52. This wrench or crank preferably em-

‘bhodies a structure such that it has lost motion

when turned In an improper direction. That d1- |
rection would be clockwise as viewed in Figs. 2

~and 5. The socket portions of the Wrench turn

- Wlth the handle or arm of the letter as it 1 is swung

)|
ot

60

This chember hes an outlet well formed Wlth en |

off-center opening 67 of relatively small area. It

is also. formed with a-central opening which is
non-circular in section and within which a rod {
This rod has secured to its

¢ reciprocates.
other or forward end a valve head 69 formed with
notches or interruptions 18. Outward movement
of this head is limited by a stop conveniently in
the form of g snap ring 1l.
member 49 is closed by a plug T2.

A cup shaped member 13 has its rim.adja-

A suitable packing T4 is inter-
SAt this tlme it 1s

al.

cent plug 12.
posed between these. elements.

The rear end of 7
The latter
has sliding movement over the surface of piston

5

rack 50.

in -a counter-clockwise dlrectmn accerdmg to
those views. So swung it will rotate pinion 52,

The teeth of the latter engage with the teeth of
Therefore that rack together Wlth mem-
ber 49 of which it forms a part: will he retracted
or, in other words, moved to the right as viewed
in Pigs. 2 and 5. As the member 48 is ShlftEd

from the pomtlen shown in Fig. 5 to that 111us-
“trated in Pig. 2, material 17T Wlthm the hollow
portion 66 of piston $T will dlsplece threugh an

opening or openings 67 into the interior of cup
713.

This will occur. beeauee rod 68 1S bemg pro-
jected into chamber 66. In thls eennectmn 1t
Wlll be understood that Wlth the mitla,tmn ef

L R

| have meved te the DDSIthIl shewn m Frg 5 Where
‘it engages the stop or ring 11,

Such shlftmg
will occur hecause materml 11 has dlsplaced-

from cup 13 and will pass threugh the central
opening and opening 15 in the base of the cup
to act egamst the inner face of valve 69.
fore as the parts are shifted fo retracted or

There-

“cecked” position the body of material 17 will

increasingly move into the interior of the expand-
ible or diaphragm member 16 to extend and fill
~the latter despite the pressure existing mthm
the interior of unit 21.

Ineident to. the pree.sure -acting upon . dl&--

,.,_phmgm 16 it is apperent thet when the parts
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reach their fully retracted position as in Fig. 2
the body of material 77 (which iz now mainly
within the diaphragm) will cause the face of
valve €3 to move into sealing contact with
the adijacent face of the base of cup 13. There-
fore no fAuid or grease may flow through openng
15. However if the safety lever or equivalent ele~
ment €3 is swung to the position indicated by the
letter “I” G5, then trigger £8 may shift from &
position in line with the “S” of indicia 94 toward
a position in line with “I” of that indicia

As trigger §9 is swung it is apparent it will
rotate stem 58 as well as piston 87. Due to the
conforming and non-circular faces of rod 56 and
the opening in the base of piston 57 through
which that rod extends such rofation will also he
transmitted to the red as well as the valve
mounted by the same, As valve body 82 rcuates
with respect to the base of cup 13 the notch 78 of
the valve will align with the opening 5. There-
fore fluid in the form of grease or other material
may flow through orening 15 of cup 12, Conse-
quently, during cocking valve £3 will be instancly
moved ocutwardiyv by the flowable material to the
position indicated in Fig. 5. This will be true be-
cause the material will bear against the under
face of that valve to thus shift the latter into
encgagement with the stop 7f{. However, during
the injection. or working stroke of the »arts,
valve 69 would merely turn to uncover orifice 15
Accordingly, grease will, under these circum-
stances, be free to flow into the piston chamber
and the valve would be held adjacent to its sea**
by the rearward flow of the grease and the Vi
cosity of the latier between the valve se .—?t. m‘il
head. During injection, the pressure below valvs
69 would never excesd that existing beyond that
valve or, in other words, within the diaphragin
TB Therefore material 7T under the pressure

xarted by the gas within hollow bhody 27 wiil
bn forced by the inner face of the digphragm to
fow into the space intervening the bhasz of cubd
73 and the end of piston 57 as well as intc the

hamber 6§ of the latter. This action of the
parts wil! continue until the body 27 has been
fully projected. The extent of guich rrejection as
well as tha fully cocked and discharge pogitions
will, of course, be evideneed by the “tell-tale” pro-~-
vided by the indiciag E8—586. As will he under-
stood prior te the release or shifting of trigger &9
the crank has been detached from porticn 54 and
during the rroijection of the parts stem 25 has
moved in unison with body £%. During the oper~
ation of the parts seal or packing 14 is constantly
under pressure. Therefore leakages at this point
are negligihle.

Now considering solely the expulsion of medic-
ameant regardless of the power means employed
to assure this result it will he understood that
when the pvarts were in “ceocked” position, an ain-
nule of the type showin in Mig. § might have been
disposed with its post portion 38 extending info
the bore of extensicn 23. Ther

Ll

+

‘-

fupen, with nose
piece 24 applied to the cxtension the forward end
of the amnule would be in communication with
the bore 21 of tin 38. Under these circumsiances
flange 39 would overlie the rear edge of ampule
34 and bear agninst compressipble  sleeve 28,
Therefore as picjection of stem 285 occurred ﬂmt
38 would have its material flow so as to eject the
medicament 37 from within the bore of tube 34
by subiecting that body of medicament to high
pressure. Simultanecusly the exterior face of
the ampule would ba subjected to substantially
equal pressures incident to the compression of
sleeve 29. Therefore the danger of the ampule
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removed and discarded.

8

shattering would be nullified or rendered ex-
tremely remote. When the base of member 27
reached its point adjacent the rear face of ex-
tension 23 substantially all medicament will be
discharged as shown in Fig. 5. Therefore by now
removing nosepiece 24 the spent ampule can he
In such removal it
micht, in most instances, be desirable to apply
wrench 18 to the shaft mounting pinion 52 for the
purpose of rotating the latter to o minute extent
such as would cause a slight retraction cof the
parts with consequent relief of bearing pressures.

Obviously a similar result would be achieved il
the medicament chainber embraced a structure
such as has been shown in Figs. 10 anda 12, To
employ such a chamber a nosepiece of the tyhe
shown at 40 in these figures would he substivuted
for the extension and nose piece or loading cap
shown in the earlier figures. 1In any event as
illustrated in Pigs. 10 and 12, the projection of
the stem 48 would cause rost 4{ {o he projecied.
This would cause the base of the cun and its side
walls 42 to be inverted on post £ this opergtion
continuing until substanticlly a comnlete di
charge of the memwrm,nt hedy within the cup
had heen effected.

In Figs. 19, 11 and 12 a somewhat simplified
form of proiecting mechanism has heen snown in
comrarison with that illustrated in the earlier
figures. The stem 28 in these views may be closed
by a plug 72 with which sealing material may be
asscociated after krody 89 has had its interior
charged with suitsbhle gas under pressure. 1his
structure msy be identical with the detailed de-
sign at this point in the eariier figures. I.ikewisc
hody 8% is enclosed within a tubular casing 8!
within which it slides and the rear end of this
body is attached by threads or in any other de-~
sired manner o the forward end of a hollov
member 82, The latter also supports an extensi-
hle or diaphragm member 83 which is Alled with
grease 84 or other suitable material. Member 82
presents a bore within which 2 piston 25 rides.
The latter may be secured to or disnosed adjacent
the end cap or plate 86, A seal 87 is convaniantly
carried in a groove forming a part of piston 25
and bears in eontact with the inner hore face of
member 82. The face of that member is provided
with an orifice 88 for the nrassage of the material

..-rl'u.ul‘--i'

84. Preferably no metering pin extends threuzh

this oriiice although such a structure might he
employed if desired. In any event it is anparent
that a valve assembly is not vresent at this noint.
Therefore with the interior of body &8 being un-
der prover pressure (for example arpund 1590
pounds per square inch) it follows that spa a7 1S
constantly under pressure. Therefore leal 'f-ﬁcs
at this point are avoided.

Tubular casing 81 may be provided with an
extended portion 89 which houses g pinion §9
and rotatably supports the ends of a2 shaft 9t
aflixed to or integral with that pinion. The teeth
of the latter, in addition to meshing with the
teeth of a rack 92, provide an annular ratchet.
A spring pressed pawl 83 cooperates with this
ratchet and is pivotally supported as at %4. A
cam §) is rotatably supported to extend adiacent
the arm of pawl 3. A suitable actuating por-
tion 86 is connecied with cam 95,

The same procedure as heretofore described in
connection with the operation of the spparatus
of Pigs. 1 to 7 inclusive occurs also in connec-
tion with this structure. More particularly a
crank or other suitable actuating member is cou-

‘pled to shaft 91 and pinion 990 is rotated to re-

tract member 82. With cam 85 in the position
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shown in Fig. 10, pawl 93 will prevent any acci-
As retraction
occurs piston 85 will express the grease or other

dental projection of the parts:

material through orifice 88 into diaphragm  or
extendable member 83. The parts will now. oc=
cupy positions such as have been shown in Iig.

10. If, therefore, a medicament chamber (such:

a8 a. cup or ambplle—see Figs. 8 and 10 respec-

tively) is disposed in operafive e'ssociet‘ion.. with:
the outer end of the apparatus and the parts

of that outer end are eesemble‘d‘ in. the". menrier
shown, the device will be ready for functioning.

Such functioning will involve the placing of the
apparatus in proper position with respect to the
ares, to be injected. Thereafter it will include
an operation of the actuator 98 in order to rock
cam 95 and release pawl 93 from.the: teeth of

ratchet pinion 990. Under these circumstances,

the latter is free to rotate.

velocities. 18
tyvpe that greater release noise iz present than in
connection with the structure of the earlier
figures.
able this simplified assembly may therefore be

used..

In Figs. 13, 14 and 15 an assembly has beenl—
shown which, in many. respects is similar to that.
However a
pressure regulating structure is embodied in:
In these. the
exterior tube

illustrated in Figs. 1 to 7 inclusive.

the assembly of the later figures.
numeral 87 indicates the casing or
of the device conveniently provided with an ex-

tended portion 98 within which a pinion 99

rotates. The teeth of the latter mesh with the

teeth of a rack 186 forming a part of a member
181 corresponding to member 49 and similarly to
the former having a hollow body attached to its:
outer end and also mounting the base of a. dia~
phragm or extensible unit. Within the bore of

member 181 a cup-shaped unit: 102 is: disposed.

This unit is spaced from the inner face of mem-.
and an end plug (83 may maintain.

ber 131
a seal 104 in position and so that wiping contact
overr the outer surface of piston {05 follows.
This seal, of course, also prevents leakage. Pis-

ton 185 is formed with a chamber {06 from which
This: opéen-
ing is in addition to a central opehning having

an off-center opening 107 extends.

a non-circular configuration and with which the

correspondingly faced edge portions of a rod: 108

cooperate.
The base of the cup-shaped unit IBZ is also

formed with an off-center opening 109 and a.
circular opening through which rod 108 extends.
A valve 110 is carried by the outer end of the

rod and has its movements axially of member

101 limited by a stop conveniently in the form
The rear end of piston 105

may be counterbored and receive a sprmg {2
which bears against its base; the opposite end

of a snap ring til.

of the spring bearing against a washer 113 en~
gaged by a screw 114.
pearing in a plug 115 to which is attached &
lever or trigger 116. Secured to this plug by, for
example, screw threads is a collar |i1. The lat-
ter carries a
slot formed. in casing 97. Also it carries a pin
1i8 which rides within a helically extending
groove 129 forming a part of piston 105. As
shown especially in Fig. 14 a stop pin {20 may

have one end of a spring 121 bearing against it,
the opposite end of this spring bearing against.

Therefore member:
80, its stem 48 and the unit 82 will move forward
as a single assembly. This will cause:a. discharge’
of the medicament undesr desired pressures and
It is found with an apparatus of this

Screw {8 has threaded:

pin (I8 riding within an arcuate

10.

15

10
valve: 118, This structure will serve to take up
back lash or play bhetween post or rod. (08 and.
the orifice or opening which is centrally dis-
posed within the base of piston [03.

Considering the operation of the assembly as
shown especially in Fig. 13 it is apparent that if
the parts are ‘“‘cocked” the: operator may-—ipon
desiring. to fire. thie device—simply rock trigger.
or lever 118§ with respect to casing 87. The-

amount of movement between the parts will, of

course;. be limited by pin 18 moving between
the ends of the slot or groove within which it
rides, In any event, a turning or rocking of
lever {18 will cause g rotation of plug 115 and
sleeve. {171 and a rotation.of piston 105. Con-
sequently valve: (18 will also be oscillated. This.

- will: resuit in an: uncovering of the passage 109

20

- 25

Where such an eifect is not objection-

30:

35.

40

50-

55

by the vaive in the manner previously described.
Therefore grease under pressure will be free to
pass through passage {39 end act egamst the
outer face of piston 108. |

If: the pressure so exerted:is: suff mently great
then spring 112 will be compressed and the piston
will move rearwardly. Incident to such rear-
ward movement the helical groove 128 in coop-
eration with. pin 149 will cause a limited rota-
tion of the piston. This; in turn, will result in
a partial closing of the valve 110. Conseguently
the action of the parts will be slowed down due
to the drop of pressure. As soon as this occurs
spring 112 will thrust piston 185 forwardly to
acgain open valve: {10 to a greater extent. Thus.
during the: entire working stroke the parts wiil
automatically adjust to cause a pre-determined:
speed of operation. It isapparent that this speed
may be adjusted by adjusting the: position of pin
{4 to thus vary the. tension on spring 112,

Fmally, if in any or ‘all. of the foregoing con-
structions, difficulties’ are ‘experienced incident
to an escape of grease TT—B84 or other fluid, then
a structure such as is suggested in Fig, 15 may
be employed. As. will be Seen in that view the
numeral {22 indicates the body of the member
upon which the ratchet teeth are formed and 123
the body of the piston slidable within the hore
of cup-shaped member {24. Any desired num-
ber of channels {25 may exist between the body
of member {22 and the outer face of cup 24, A
plug or ring 126 conveniently closes the rear end
of body 122 and a gasket of suitable resilient
material indicated.at 12T may be interposed be-.
tween the. inner: face: of this ring and the rear
edge of cup 124. An enlarged space is con-
veniently furnished adjacent the rear end' of
body 122 and 4. suitable seal 128 is disposed

- within this space. . Interposed between seals 127

a0
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and 128 is a ring: 129 the forward space of which
has an area in excess of the rear face of the
same, This excess area may be fractionally
la,rger or: up: to several times as large according
to the needs of any given installation. In any
event. assuming that grease, for example under
1500 pounds pressure, is flowing within channel
125 it will act ega:mst seal 128 and the larger
face of ring 129 in: order to shlft the latter rear-
wardly egamst seel 121 If, for exemple the
rear face of rmg I29 is ha,lf the area of ifs for-
ward face then (as1de from fnctmn and other
losses) seal 127 is foreed mto oontect Wlth the
faoe of plston 123 at a pressure of 3,000 pounf:le
to the square 1nch If a’ constructzon such as
this is employed any smteble number of vent
holes I30 may be provided through the body of
member 122. These will prevent undue pressure
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from building up within the sealing area; thereby
equalizing differential pressure. |

Tn the several forms of actuating apparatus
illustrated it is apparent that a piston unit 1s, i1
each instance, preferably employed adjecent ine
rear of the casing. It is this unit upon which
the hollow member reciprocates. Even 1f an
interposed cup-shaped element is provided the
orease or other fluid acts against the outer or
forward face of the piston in order to exert the
necessary thrust. In each instance a metered or
controlied flow of the fluid being displaced is
effected. This control either occurs as a COnsc-
quence of the size of the opening or openings
through which the fluid flows rearwardly or the
metering structure afforded incident to the valve
support. In the latter connection it will be under-
stood that any desired result might be achieved
by contouring the surfaces of the parts as taught
in my prior application for United States Letters
Tatent on “Injection Device” filed in the U. S.
Patent Office on December 19, 1950 and identi-
fied under Serial Number 201,588. Finally. as
previously outlined it is preferred to employ an
ampule involving a moldable or flowable post
or flange portion in connection with an appara-
tus embodying the structure as taught in the
nresent application. As shown the structure of
the ampule tube or post may be modified so that
the two interlock to prevent accidental separa-
tion of these elements. However it will be under-
stood that an ampule discharging assembly of a
different structure might, in many instances, be
used to advantage,

Thus, among others, the several objects of the
invention as specifically aforenoted are achieved.
Obviously numerous changes in consiruction
and rearrancement of the parts might be re-
sorted to without departing from the spirit of
the invention as defined by the claims. ,

I claim:

1. An injection device including in combina-
tion a hollow body, a member reciprocal within
said body, a medicament-expelling part con-
nected to said member to be movable therewiti,
said member being hollow and coniaining gas
under pressure, a unit fixed with respect to said
body and distensible into said member to In-
crease the pressure of gas within the same, means
providing a chamber in communication with the
interior of said unit to receive flowable material
and means for retracting said member to cause
said material to flow from said chamber to said
unit.

2. An injection device including in combina-
tion a hollow body, a member reciprocal within
said body, a medicament-expelling part con-
nected to said member to be movable therewith.
said member being hollow and containing gas
under pressure, a unit fixed with respect to said
body and distensible into said member to In-
crease the pressure of gas within the same, means
providing a chamber in communication with the
interior of said unit to receive flowable material,
means for retracting said member to cause said

material to flow from said chamber to said unit

and valve means disposed between said chamber
and unit for controlling such flow.

3. An injection device including in combina-

tion a hollow body, a member reciprocal within
said body, a medicament-expelling part con-

nected to said member to be movable therewith,

said member being hollow and containing gas
under pressure, a unit fixed with respect to said
body and distensible into said member to in-
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crease the pressure of gas within the same, means
providing a chamber in communication with the
interior of said unit to receive flowable material,
means for retracting said memiber {o cause said
material to flow from said chamber to said unit,
valve means disposed between said chamber and
unit for controlling such flow and means aisposed
adjacent one end of said body and extending
heyond the face of the latter for controlling the
action of said valve means,

4. An ampule including a tubular hody, thrust-
transmitting means projectible through the hore
of said body for expelling liquid from within the
same and means forming a part of said thrust-
transmitting means to move adiacent the outer
surface of said body to cause the same to ne
supported against bursting.

5. An ampule including a tubular hody, thrusc-
transmitting means projectible through the bore
of said body for expelling ligquid from within the
same, means forming a part of said thrust-
transmitting means to move adjacent the outer
surface of said body to cause the same to be
supported against bursting and said thrust-
transmittine means being mounted adjacent one
of the ends of said ampule.

6. As an article of manufacture a moldable
hody for disposal adjacent the end of an ampule
from which medicament is to be expelled, said
body comprising a part to act against an ampule
for effecting such expulsion, g part to cause pires-
sure to be exerted against the exterior of said
ampule for supporting the same and a part to be
acted upon by pressure means to shift said body
and cause divided flow thereof between the first
named parts of said body.

7. An ampiule including a tubular bhody, a pis-
ton mounted adjacent one end of said body, thrust
fransmitting means projectible against said pis-
ton and through the bore of said body for ex-
pelling liguid from within the same and means
forming a part of said thrust-transmitting means
to move adjacent the outer surface of said body
t0 cause the same to bhe supported against burst-
ing.

8. As an article of manufacture an ampule in-
cluding in combination a tubular body within
the bore of which medicament is to be disposed,
sald body presenting a discharge end and a post
of flowable material disposed adjacent the oppo-
site end of said body.

0. As an article of manufacture an ampule in-
cluding in combination a tubular body within
the bore of which medicament is to be disposed,
said body presenting a discharge end, a post of
flowable material disposed adjacent the opposite
end of sald body and means for retaining said
post in association with said body.

10. An injection gpparatus comprising in com-
bination a body, means adjacent one end of said
body to provide a mounting for a medicament
chamber, means movable within said body and
projectible towards said chamber said means com-
prising a hollow unit containing gas under pres-
sure, a piston disposed adjacent the opposite end
of said body, a cylinder member slidable over the
surfaces of said piston and furnished with an
opening towards said hollow unit, a diaphragm
mounted by said cylinder and extending into said
unit and means for reciprocating said cylinder
over said piston.

11. A hypodermic injection device including in
combination g body, means associated with said
body to provide a mounting for a medicament-
containing chamber, a plunger projectible to-
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wards said mounting to expel medlcament from
9, chamber associated therewrth en accumulator

to contain fluid under pressure, means prowded
with a fluid passage and connected to said plung-

er to move as the latter is retracted and to 1n-_ |
crease the pressure within said eccumulator*

means against which the ﬂuld under pressure re=

acts to cause a projection of said plunger and a
valve shiftable to control the flow of fluid threugh

said passage.

12. A hypodermic mJeetmn devwe 1ncluding in
combination a body, means associated with said
body to provide a mounting for a medicament~
containing chamber, a plungsr p“ejectlble to-"
wards said meuntmg to expel medleement from

g chamber associated theremth e,n aceumuletm
to contain fluid under pressure, means prewded

with a fluid peseege and connected to said plung--‘

er to move as the latter is retracted and to in-
crease the pressure within said e,ccumuletor
means against which the fluid under pressure re-
acts to cause 5 projection of said plunger a Velve

rotatably mounted adjacent one end of said pas=
sage and normally sealing the seme, said velve_

being formed with an opening and means. for ro-

tating said valve to align said opening Wlth said

passage wheréby fluid rmay flow through the

latter.
13. A hypoder mic 1n3eetlen device 1ne1ud1ng in

combination a body, means associated with said
body to provide a mounting for a medicament=

containing chamber, a plunger prmectlble to-

wards said mounting to eXpel medicament from

o, chamber associated therew:tth an accumulater

to contain fiuid under pressure, means prevrded -

with a fiuid passage and connected to  said
plunger to move as the Iettel is retracted and to
increase the pressure within said accumulator,
means against which the fluid under pressure re-
acts to cause a projection of said plunger, a valve
shiftable to control the flow of fluid through said
passage and a valve actuator extending adjacent
the outer face of said body and rotatable with
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respect to the latter, said actuator being con-

necied to said valve to move the latter.

14. A hypodermic injection device including in
combination a body, means associated with said
body to provide a mounting for a medicament-
containing chamber, a plunger projectible to-
wards said mounting to expel medicament from
g chamber associated therewith, an accumulator
to contain fluid under pressure, means provided
with a fluild passage and connected to said
plunger to move as the latter is retracted and to
Increase the pressure within said accumulator, a
piston carried by sald body and extending into
said last named means to provide a reaction point
such that said plunger will project under the
pressure of said fiuid and a valve shiftable to con-
trol the flow of fluid through said passage.

15. A hypodermic injection device including in
combination a body, means associated with said
hody to provide a mounting for g medicament-
containing chambper, a plunger projectible to-
wards said mounting to expel medicament from
a chamber associated therewith, an accumulator
to contain fluid under pressure, means provided
with g fluid passage and connected to said
plunger to move as the latter is retracted and to
Increase the pressure within said accumulator,
means against which the fluid under pressure re-
acts to cause a projection of said plunger, a valve
shiftable to control the flow of fluid through said
passage, a rack connected fo said plunger to move
with the latfer and a pinion rotatably carried by
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said body and having its teeth ceeperatmg with
the teeth of said rack for causing a retrectmn of

smd plunger.

16. A hypedermlc mJectmn device 1nclud1ng in
combination a body, meéans associated with said
body to promde a mountmg for a medicament=<

containing chamber, a plinger projectible: to=

wards said meuntmg to es zpel medicament from
g chamber aesoeleted therewrth said plunger
contammg gas under plessure, a plsten eerned'
by said body, 2 member ensleeved over said pis-
ton and formed with a passage for the flow of lig-
uid, a diaphragm carried by said member and
seperetmg the interior ef the latter from the ges
within said plunger and 2 valve controllmg the
flow of liquid threucrh said passege

1'7 A hypedermlc injection device 1ncluding
in combmetmn a body, mesans aesocmted with'
said: body to p10V1de a mountmg for a medica--
ment-containing chamber, 4 plunger prmectlble-
towards said mountmg te ‘expel medicameént
from g chamber essocmted theremth said’
plunger contemmﬂ* gae under pressure, a piston’
cerried by said body, a member eneleeved over
said plston end formed with a pessege for the'
flow of liquld a dlephregm carried by said mem-=
ber and sepa,retmg the interior ef the latter from'j
the gas within seld plunger, a valve dlsposed-
adjacent said passage for contrellmg the flow:
of’ 11qu1d therethrough means for connectmg-
sald valve with said p1ston and meens for rotat-
ing said p1ston with respect to said bedy for

similarly moving said valve and controlling thej

flow of liguid through said passage

18. A hypodermre 1nJect1on device 1ncludmg
in combination a. body, means associated with
said body to pI‘OVlde a mountmg for a medica~
ment-contammg chamber, a plunger pre;leetzble'
towerds said Ineuntlng to expel medicament
frem g chamber essecleted theremth said
plunger contamlng a ges under pressure, & piston
carriéd by said body, a member ensléeved over
said piston and movable with said plunger, a
diaphragm carried by said member and extend-
ing into said plunger, a rack forming a part of
said member, a pinion having its teeth cooper-
able with the teeth of said rack for retracting
the latter and said plunger and releasable means
engaging said pinion to free the latter for rota-
tion and said rack for projection.

19. A hypodermic injection device including
in combination a body, means associated with
sald body to provide a medicament chamber,
an ampule disposable within said chamber, dis-
placeable material intervening the outer face of
said ampule and the inner face of said cham-
ber, an actuator associated with said ampule to
move with respect to the same to eject medica-
ment therefrom and cause a displacement of said
material such that said ampule is supported and
power means for causing a shifting of said ac-
tuator. |

20. A hypodermic injection device including in
combination a body, means associated with said
body to provide a mounting for a medicament-
containing chamber, a plunger projectible to-
wards said mounting to expel medicament from
a chamber associated therewith, said plunger
being hollow and containing gas under pressure,
a member carried by said plunger to move with
the same, a diaphragm supported by said mem-
ber and extending into the plunger, a piston
carried by said body, a spring urging said piston
to a projected position, a cup ensleeved over said
piston and carried by said member, said cup
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being formed with an opening, a valve for con-
trolling the flow of fluid through said opening
and means for shifting said valve.

921. An ampule including in combination a
tubular body to receive fluid medicament, means
adjacent one end of said body for preventing an
escape of fluid therefrom, means adjacent the
opposite end of said body and movable through
the bore of the same for expelling fluid from
such body and means forming a part of said

|
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last-named means to shift exteriorally of said

ampule and cause its body to be supported
against bursting.

22. An ampule including a tubular body to
receive fluid medicament, means adjacent one
end of said body for preventing an escape of
fluid therefrom, a piston adjacent the opposite
end of said body and movable through the bore
of the same for expelling fluid from said ampule
and a mass of lowable material arranged beyond
the outer face of said piston and shiftable ex-
teriorally of said ampule to cause the body of
the latter to be supported against bursting,

93. An ampule including in combination a
tubular body to receive fluid medicament, a
pierceable stopper adjacent one end of said hody
for preventing an escape of fluid therefrom, &
piston adjacent the opposite end of said body
and movable through the bore of the same for
expelling fluid from said ampule and a mass of
displaceable material disposed beyond the ex-
terior face of said piston to shift exteriorally
of said ampule and cause its body to be sup-
ported against bursting.

24. An injection device including in combina-
tion a hollow body, a member reciprocal within
said body, a medicament-expelling part con-
nected to said member to be movable therewith,
a pressure accumulator associated with said
member, a distendable unit acting against said
accumulator to increase the pressure of the same,
means providing a chamber in communication
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with the interior of said unit to receive flowable
material and means for retracting siid member
with respect to said body.

25. A hypodermic injector including in com-
bination a hollow body, a piston assembly pro-
jectible therein to expel medicament from a
chamber forming a part of said body, said as-
sembly including a pair of spaces connected by
a passage, one of said spaces being charged with
gas under pressure, an expansible unit mounted
by the said assembly and extending into sald
one space, the interior of said unit and the other
of said spaces receiving fluid displaceable from
one to the other through said passage, means
mounted by said body and acting against the
fluid in the other space to displace the same
into said unit to expand the latter against the
gas within said one space and means interposed
within said passage for controlling the flow of
fluid therethrough.

26. A hypodermic injector including in com-
bination a hollow body, a piston assembly pro-
jectible therein to expel medicament from a
chamber forming a part of said body, sald as-
sembly including a pair of spaces connected by
a passage, one of said spaces being charged
with gas under pressure, an expansible unit
mounted by the said assembly and extending
into said one space, the interior of said unit
and the other of said spaces receiving fluid dis-
placeable from one to the other through said
passage, means mounted by said body and acting
against the fluid in the other space to displace
the same into said unit to expand the latter
against the gas within said one space, valve means
interposed in said passage for governing the flow
of fluid therethrough and means for shifting the
posiftion of said valve means.

GEORGE N. HEIN, Jr.
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