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1

This invention relates to devices for operating
hypodermic  syringes, and more particularly to
an improved device for this purpose which facili-
tates the syringe operation.

In my co-pending application Serial No.
623,085, filed October 18, 1945 (now Patent No.
2,472,116), of which this application is a continu-
ation-in-part, I have disclosed a syringe-oper-
ating device which first inserts the syringe needle
and then moves the plunger into the syringe cyl-
inder to inject the dose. The device of the pres-
ent invention is adapted to carry out these func-
tions but in addition 'is capable of performing

" certain other functions to make the syringe oper-
ation easier and more automatic.

One object of the invention is to p10v1de an
improved syringe-operating device which not
only inserts the hypodermic needle into the
patient but-also withdraws it.

Another object is to provide a device of this 2

character by which withdrawal of the needle is
effected automatically when the dose injection is
completed.

A further object is to provide an improved
syringe-operating device in which pressure of the
device against the patient automatically projects
the syringe bodily along a stationary trough by a
force directed against the syringe plunger, to in-
sert the needle.

A device made according to the invention com- 3

prises. a holder for the syringe, and an actuator
movably supported by the holder and urged for-
ward relative to the holder to advance the syringe
bodily therein and project the needle.
withdrawing member is also movably supported
hy the holder but is urged rearward relative there-
to for retracting the syringe bodily in the holder.
The holder is provided with a releasakle catch
for:latching the actuator in-a retracted position
relative to the holder, and also with a second
releasable catch for ‘latching the withdrawing
member in. an-advanced position relative to the
holder. -Accordingly, the needle is inserted by
forward movement of the actuator upon release
of the first catch, and the needle is withdrawn
by rearward movement of the withdrawing mem-
ber upon release of the second catch. In one
form -of the invention, the 'actuator, after in-
serting the needle, continues its advance move-
ment to force the syringe plunger into its cyl-
inder -and thereby inject the dose; and at the
end of its dose-injecting movement the actuator
automatically releases the catch -holding the
syringe withdrawing member.

. In:the preferred construction, the holder has

A needie .

(2,3

10

50

2

a trough-shaped portion for .supporting ‘the
syringe and forming a longitudinal :guide -for
bodily movement of the syringe along the:holder.
The space between the trough edges is sufficiently
wide to receive the.syringe so that it-can readily
be inserted into .the trough. The ractuator is
slidable .in the trough portion :and by :engage-
ment with the syringe plunger first. slides  the
syringe bodily : along ‘the trough :to ‘insert :the
needle, and then presses the plunger:into:its-cyl-
inder to displace the dose through the needle.
Release of the actuator can be -effected rauto-
matically by a presser foof: slidable-on'the front
portion of the holder and engageable with the
skin of the patient. By pressing the foot:against
the patient, the foot is' moved rearward relative
to the holder and operates through-a connection
to the actuator catch to release the Iatter.

For a better understanding of the invention
reference may be had to the accompanying draw-
ings, in which:

Fig. 1 is a plan view of one form of the new
device, showing the hypodermic needle.resting

5 in the holder, with the parts:-of the device posi-

tioned for operatmg the syringe;

Fig. 2 is a.side elevational view of the- devxce
shown in Fig. 1, but -with the syringe. omitted,
the parts being in the same positions-as shown
in Fig. 1;

Fig. 3 is a sectional view on:the line :3—3 .in
Fig. 1, showing - how the. syringe is secured.in the
holder;

Fig. 4 is a view similar to Fig. 3 -but showing
the - manner of inserting .the syringe in 'the
holder;

Fig. 5 is an enlarged longitudinal sectional view
on the line 9—05 in Fig..1, showing the parts posi-
tioned for operating the syringe;

Fig. 6 is a partial sectional  view similar ito
Fig. 5 but showing the positions of the parts after
the actuator has inserted the needle and injected
the dose;

Figs. 7, 8 and 9:are sectional views on the lines
1—1, 8—8 and 939, respeciively, in Fig. 5;

Fig. 10 is a view similar 'to Figs. 5 and 6 but
showing - the positions of the ‘parts after the
syringe withdrawing member has retracted the
needle;

Figs. 11, 12 and .13 'are sectional -views on the
lines H{—{1, 12—12 and {3-13; respestively; in
Fig. 6;

Fig. 14 is a perspective view of the actudtor;

Fig. 15 is'a rear end view of the actuator;

Fig. 16 is .a longitudinal sectional -view of ‘&
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modified form of the device, showing the parts
positioned for operating the syringe;

Figs. 17, 18, 19 and 20 are sectional views on
the lines IT—i7, 18—I18, 19—19 and 20—20, re-
spectively, in Fig. 16.

Fig. 21 is a plan view of the sylmge withdraw-
ing member shown in Fig. 16; -~

Fig. 22 is ‘a side ‘elevational view of the actu-
ator shown in Fig. 16, and

Figs. 23 and 24 are front and rear end views,
respectively, of the actuator,

Referring to the device illustrated in Figs. 1
through 15, it comprises 4 holder ‘25 having a
main barrel portion 26, a front end portion 21
somewhat narrower than the barrel portion, and
a still narrower shank 28 connecting the parts 26
and 27. The barrel 26 is trough-shaped at its
front portion to form a receptacle 29, and the
front portion 27 is likewise trough-shaped to form
a receptacle 28a. The space between the edges
of the troughs or receptacles 29 and 29¢ is suffi-
ciently wide to receive the syringe, which may
be of the usual form having a cylinder 39, a hy-
poderimic needle 30¢ projecting from the front
end of the cylinder, and a plunger 30b extending
from the rear end of the cylinder.

" -Slidable longitudinally within the barrel 26 is
a syringe withdrawing member 32 which is like-
wise barrel-shaped. - At its front portion, the
withdrawing member 32 has g longitudinal slot so
that the member forms a trough 33 for receiv-
ing the syringe plunger 30b and the rear portion
of the syringe cylinder 38. The space between
the edges of trough 33.is of the same width as
the space between the edges of the trough 29 of
barrel 26. The syringe is slidable bodily along
the trough 33—29¢a, the trough forming a guide
for longitudinal movement of the syringe relative
to the holder 25 and the withdrawing member
32. Forward movement of the syringe along the
trough is limited by an external flange 30c at the
rear end. of the syringe cylinder, which is en-
gageable with a resilient stop 34 secured in the
withdrawing member against an internal flange
32a at its front end.. Forward movement of the
withdrawing member ‘32 in the barrel is limited
by a shoulder 26a at the front end of the barrel.
- 'As shown particularly in Figs. 3 and 4, the
flange 30¢c ‘of the syringe cylinder has diametri-
cally opposed flats 30d, the distance across the
flats-being somewhat less than the width of the
space between the edges of-trough 33. When in-
serting the syringe in the holder, the syringe is
positioned with the flats 30d alighed with the
trough edges, as shown in Fig. 4, so that the flats
will just clear the trough edges. After the syringe,
thus positioned, is inserted into the trough
33—29a, the syringe is rotated approximately 90°,
as shown in Fig. 3, so that the flange 30c¢ under-
lies the inwardly curved edge portions of the
trough; - In-this way, the syringe is held against
accidental removal from the trough. If desired,
an external bead 30e at the front end of the
syringe cylinder may be provided with similar op-
posed. flats, aligned- with the flats 30d, to supple-
ment the locking action of flange 30c. 'The
syringe is held against accidental sliding move-
ment longitudinally of the trough by the friction
or gripping action of the rubber stop 34, which
closely engages the syringe cylinder.

-The withdrawing member 32 is provided inter-
mediate its ends with an external lug 35 slidable
in g longitudinal recess 36 in the barrel 26." The
recess 36 is formed by a raised portion 26b of the
barrel, - At its ends, the recess 36 is closed so as
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to limit the longitudinal sliding of member 32
in the barrel. A transverse passage 31, which
opens into recess 36 intermediate its ends, ex-
tends circumferentially of the barrel 26 and opens
into a longitudinal slot 38 in the barrel. The pas-
sage 31 is formed by a raised portion 26c of the
barrel. At its rear end, the longitudinal slot 38
opens into an annular enlargement 26d at the
rear end of the barrel. Accordingly, in assem-
bling the withdrawing member 32 into barrel 26,
the front end of the member is inserted into the
enlarged rear end of the barrel with the lug 3%
aligned with slot 38. The parts are then tele-
scoped -together until the lug 35 is opposite the
raised portion 26c¢c, whereupon the withdrawing

member 32 is rotated in the barrel to move lug

35 through passage 37 into the longitudinal re-

cess 36.

When the withdrawing member and the barrel
26 are thus assembled, ‘the rear end of member
32 projects through the rear end of the barrel, as
shown in Fig. 5. At its rear end, the member 32
has an external flange 32b which is threaded to
receive an end cap 40 on the barrel. The cap
49 carries an axial tube 41 forming a re-entrant
opening or recess 4i¢ extending into the barrel.
An axial rod 42 is secured at one end in recess
41e¢ and extends rearward along the recess in
spaced relation to the tube 41, the free end of the
rod being exposed from outside the holder.

A compression spring 43 :is coiled- around the
rear portion of withdrawing member 32 and is
held under compression between the shoulder or
flange 32b and the front end of the barrel en- -
largement 26d. By reason of the compression in
spring 43, the withdrawing member 32 is urged
rearward in barrel 26.

An actuator 45 is slidable longltudmally in the
withdrawing member 32. The actuator is in the
form of a hollow cylinder open at both ends.
Intermediate its ends, the actuator is formed ex~
ternally with circumferential ratchet teeth 45a.
The actuator is urged forward in the holder bar-
rel 26 by a compression spring 46 coiled around
the central tube 41, which extends into the actu-
ator from its rear end when the actuator is in
a retracted position, as shown in Fig. 5. At its
rear end, the actuator spring 46 is seated against
the end cap 40, and at its front end it is seated
against a detent 47 projecting laterally from the
actuator through the space between the edges of
trough 33. The outer portion of detent 4T can
be engaged by the thumb of the operator to re-

_tract the actuator against the force of its spring

48. The detent 47 fits into a groove 45b in the
front end portion of the actuator, and it can be
removed from the actuator, to permit disassembly
of the parts, by simply lifting it from the groove
45D, the detent being of less width than the space
between the trough edges. A leaf spring 47a ex-
tenids inwardly from the-projecting part of detent
4T and is disposed in front of the detent in spaced
relation thereto, in position to engage the syringe
plunger 30b. The flexibility of the spring 4T1a
absorbs the shock incident to engagement of the
actuator with the syringe plunger when the actu-~
ator is. released, as will be described presently.

The holder barrel 26 has a longitudinal slot. 38a
forming-an extension of the slot 88. At opposite
sides of slot 38a¢ are outwardly extending ears
49, which may bhe struck from the metal of the
holder barrel. Pivotally mounted between the
ears 48, as by means of a transverse pin 50, is
a lever 51 which may be pressed by the thumb
of the operator to release a catch $la at the front
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end of the lever. 'The catch 5ie¢ is urged in-
wardly-through the slot 38az into engagement with
the ratehet teeth 45g on the actuator, the catch
being thus urged by means of a leaf spring 52.
A second catch 53 is pivotally mounted on the
pin 50 above the catch 5la. The free end. of
catch 53 extends inwardly in front:.of catch §ia
through the slot 38a¢ and is adapted to enter a
slot 32¢ in the withdrawing member 32, as shown
in Figs. 5 and 12, The member 32 hag projec-
tions 32d extending into slot 38« at .its forward
end. Accordingly, when the member 32 is Tully
retracted, as shown . in Pigs. 5 and 6, the catch
§3 extends into slof 32¢ into engagement with the
projections 32d, so as to Iatch the withdrawing
member against rearward movement relative to
barrel '26. Catch 53 is urged :toward its latch-
ing position by an ear §ib on lever 5!, the ear
engaging the rear end of catch 53. ‘

At its front end, the holder 25 has a presser
element 55 formed with a longitudinal slot 55a«.
A screw 56 extends from the holder part 21
through slot 55, and a nut 57 threaded on screw
56 clamps the presser element against the holder.
The free end of screw $6 is pointed to serve. as
a means for puncturing the cap of a vial con-
taining the dose to he injected, as described in
my co-pending application Serial No. 49,352, filed
September 15,1948, and now Patent No. 2,565,081.
The presser element 55 is generally trough-
shaped to conform to the contour of the holder
part ‘27, and its inner surface is provided with
transverse corrugations’556 to prevent the presser
from slipping on the holder when nut 57 is tight-
ened. ‘At its free end, the presser has a trans-
verse forked portion 55¢, the space between the
fork tines béing aligned with the syringe needle
‘30a, so that when the syringe is projected by the
actuator, the needle passes between: the fork tines
into the patient. It will be understood that the
forked end of presser $% is pressed against the
skin of the patient when the device is to be op-~
erated. .

The operation of the device is as follows: The
syringe 30 ‘is filled with a dose of the desited
amount. In some instances, serums and the like
are stored in a vial formed by a cylindrical tube
closed at one end by & metdl cap covering .a
rubber seal -and.at the other end by a piston.
In transferring the serum from the vial to the
syringe, the metal of the vial cap is first punc-
tured by the pointed end of serew 56. 'Then,
with the needle inserted through the cap opening
and through the rubber seal into the vial, the
latter is positioned so that rod 42 engages the
vial piston, ‘the 1od being sufficiently :small to
enter the vial cylinder. "The vial is then forced
into the axial recess 4ia, so that rod 42 forces the
piston into the vial cylinder so as ‘to displace
the serum through the needle into the syringe,
expelling plunger '30b. In this way, the device
facilitates filling of ‘the syringe, as disclosed in
my-copending application Serial No.49,352, filed
September 15, 1948, in which I have eclaimed a
syringe operating device -including means for
facilitating the filling of the syringe from.a vial,
and-also a syringe operating the device compris-
ing a pair of telescoping members movable lon-
gitudinally relative to each other to:adjust the
overall length of the members, one of -the mem-
bers having an élongated stationary receptacle
forming a guide for longitudinal movement of
the syringe cylinder and accommodating ‘such
movement relative to both:telescoping members,
& ‘cylinder and plunger actuator stupported by
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the members and slidable forward along "the
members-while in engagement with the syringe
plunger to :slide the cylinder forward relative
to both members. and thereby project:the needle,
a stop-on said first member for limiting the for-
ward movement of the syringe cylinder by .the
actuator, whereby continued forward movement
of the actuator serves to move the plunger into
the cylinder, a releasable catch on the second
member engageable with the -actuator to hold it
in a retracted position, and interlocking retdin-
ing elements on the respective telescoping miem-
bers for holding the members against relative
longitudinal movement during said forward
movement of the cylinder by the actuator.

' “The syringe is then inserted in the holder 25,
as :previously described; the withdrawing mem-
ber 32 being latched in its advanced position by
catch 583, as shown in Fig. 5. The actuator 45
is'retracted against its spring 46 a distance cor-
responding to the amount of the dose in the
syringe. This distance is indicated hy a pointer
410 on a scale (not shown) marked on the holder

. ‘barrel 26, the scale being preferably in terms -of
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dosage amounts. As the actuator is retracted,
due to manual pressure against detent 47, the
catch 51a rides over the ratchet teeth 45¢. When
the actuator is'in the proper position as indicated
by pointer 471b, and the detent 47 is released, the
actuator is held in that position by engagement
of catch biac with the corresponding ratchet tooth
45a. '

With- the presser foot 55 held  against the
patient’s skin, the lever .51 is depressed to:raise
the actuator catch 5la so as to disengage ‘the
ratchet tooth 45¢. The actuator 45 is then pro-
jected forward by its spring 46 and, due to en-
gagement with syringe plunger 30b, 'slides the
syringe bodily along trough 33—28¢ so as:to in-
sert the needle into the patient. This forward
movement is arrested when the syringe flange 39%¢
engages stop 34. During this needle-inserting
operation, the liquid in the syringe cylinder 30
acts as a dash-pot to transmit the actuator pres-
sure ‘from 'plunger .30b :to the syringe cylinder
and the needle. "'When forward movement of the
syringe is arrested by stop 34, the continued ad-
vance of the actuator by spring 48 forces plunger
30} into the'syringe cylinder so as to injeet the
dose through the needle and into the patient.
Upon completion of the dose injection, the lever
§1 is further depressed so that catch 5la in its
upward movement engages the overlying part of
cateh 53, thereby raising the latter.® This re-
sults in release of the withdrawing member 32,
whereupon spring 43 moves it rearward in the
holder barrel 26 to a retracted position, as shown
in Fig. 10, In-this rearward movement of the
withdrawing member, the hypodermic needle is
withdrawn from the patient by reason of the en-
gagement of stop 34 with the syringe flange 30c.

It will be observed from the foregoing that
pressure on lever 51 first releases.the ‘actuator
cateh 5la and then releases the withdrawal catch
§3¢. In order to prevent premature releasing
of the withdrawal catch, the latter may be held
down by the thumb of the operator while-de-~
pressing the lever 51.

The form of the device illustrated in Figs, ‘18
through 24 differs from that previously: described
in‘that the actuator catch is released by pressute
on ‘the ‘presser foot, and the withdrawal ‘catch
is-released automatically by the actuator. Re-
ferring to-Figs. 16 through 24, the holder 25a
comprises -a -barrel: 60, a front -portion 6. and
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an intermediate shank 62, the front portion 61
and the forward part.of the barrel being trough-
shaped, as described in connection with the
‘previous embodiment. :The syringe withdrawal
member 63 is slidable longitudinally in barrel 60
and has at its front end a rubber stop 63a en-
gageable by the flange at the rear of the syringe
cylinder when the syringe is projected forwardly
in the trough receptacle 64—6{a. The with-
drawal member 63 projects through the rear end
of barrel 60 and is urged rearward relative to
the barrel by a spring 65.

An actuator 66 is slidable longitudinally in the
withdrawal member 63 and is urged forward by
a spring 67 coiled between the end of the with~
drawing member and the actuator. A detent 68
projects outward from the front part of the
actuator and can be engaged by:the thumb of
the operator to retract the actuator against its
spring 671. The detent 68 projects through the
space between the edges.of the trough 64 extend-
ing along the front portion of the withdrawing
member. The detent 68 is removable from a

20

groove 66b in the actuator, to permit dlsassem- .

bly of the parts.

25

A catch 70 is secured in the barral §0, as shown ¢

at 10a, and is adapted to extend through an open-~
ing 63b in the withdrawing member into engage-
ment with ratchet teeth 66a on the bottom of the
actuator.. The catch 708 is disposed in an elon=
gated raised portion 600 of the holder barrel. A
trip rod Ti extends along the passage formed in
the raised portion 60b, with the rear end of-the
rod engaging the catch 70. The rod 1f is guided
by transverse members 60c and €0d formed in
longitudinally spaced notches in the raised por-
tion 600, the transverse member 68d being dis-
posed adjacent the free end of catch T8 so-as to
Ilimit inward movement thereof. The catch 710 is
normally urged inward into engagement with the

30

40

actuator, by reason of the inherent spring action .

in the catch. - The trip rod 71 is connected at its
front end to a slide 72 in the front portion 61 of
‘the holder. ' As shown particularly in Figs. 18 and

19, the slide 72 has a rectangular portion 12¢ |

movable in a longitudinal slot 615 in the holder.
A presser foot 73 is interposed between the trip
rod 71 and the holder part 61, and a screw 12b
on the slide extends through the presser foot and

‘the trip rod, these parts being held together by .

a nut 14. At its free end, the presser foot has
a forked portion 13a a.dapted to be pressnd agamst
the skin of the patient.

~ A second catch 76 is secured to the barrel GO
in a raised portion €8e thereof which is diamet-
rically opposed to the raised part 60b. The catch
16 is secured at one end, as shown at 16a, and its
free end 760 is adapted to extend through a slot
64a (Fig. 21) in the withdrawal member 63. The
latter is provided. with opposed projections 63c
extending inwardly at the front end of slot-64a,
so that when the withdrawing member -63. is in
its advanced position (Fig. 16) the catch 766 en-
gages projections 63c so as to latch the withdraw-
ing member against rearward movement relative
to the holder. The actuator 68 is formed with a
flattened portion 66c at the top, which terminates
at its rear end in a cam 6%d engageable with
catch 76b. -

In the operation of the device, the presser-foot
13 is pressed against the skin of the patient, caus-
ing the foot to move rearward on slide 72 rela-
tive to the holder, this movement being opposed
somewhat by friction between the presser foot
and the holder. part 61.  As a result, trip rod 71

60

8

is moved rearwardly and, by a cam action against
the rear or curved part of catch 70, forces the
catch outwardly to disengage the ratchet tooth
66a. The actuator is then projected forward by
spring 61 to project the syringe, insert the needle
and inject the dose, as described in connection
with the first embodiment. As the actuator
reaches the end of its travel, incident to com-
pleting the dose injection, the cam 66d engages
catch 16b to release the withdrawing member 63,
which is then retracted by spring 65. Conse-
quently, the syringe needle is withdrawn from
the patient by engagement’ of stop 63a Wlth the
syringe flange.

Rearward sliding of the withdrawing member
63 in the holder barrel 60 may be limited by
a suitable stop arrangement similar to the parts
35, 36 in the embodiment first described. For-
ward sliding of member 63 is limited by engage-
ment of the front end of this member with shoul-
der 66a at the front of the barrel. ’

As in the first embodiment, the withdrawing
member 63 may be provided in its rear portion
with an axial tube 78 for receiving a vial contain-
ing the dose, and with a central rod 79 mounted
in the tube to force the vial piston into its eylin-
der when the vial is pressed forward in tube 78.
Also, the free end of screw T2b may be pointed
so that it can serve to puncture the vial cap for
insertion of the hypodermic needle before the v1a1
is’ forced ‘into the tube 18.

‘While the device is shown in Figs. 16 through
24 as being fully automatic, it will be understood
that a manually operated catch, such as the catch
5la or catch 53¢ in Figs. b and 6, may be sub-
stituted for either of the automatically operated
catches, so that the device is semi-automatic.

It will be observed that in both forms of the
invention, as illustrated, forward pressure of the
vial piston against the axial rod (42 or 19) will
slide the syringe withdrawing member forward
a short distance until it is latched in its advanced
position by its catch. Thus, the withdrawing
member is automatically set for operation. inci-
dent to transferring the dose from the vial to the
syringe. Also, in both forms, the depth of pene-
tration of the syringe needle into the patient is
adjustable by loosening the nut (57 or 74) which
clamps the presser foot and adjusting the presser
foot longitudinally relative to its mounting, that
is, relative to the holder part 27 in Fig. 1 and to
the slide 12 in Fig. 16. In the Fig. 16 form, after
the presser foot is withdrawn from the patient it
is returned manually to its forward position.

The assembly of the device in either form ecan
be effected easily by inserting the actuator and
its spring through the rear end cf the syringe
withdrawing member, with its end cap ‘removed,
and screwing the end cap in place to hold the
parts in the withdrawing member. The retract-
ing spring (43 or 65) is then slipped cover the
front end of the withdrawing member and moved
back against its shoulder on which the end cap
has been screwed. Then the withdrawing mem-
ber is inserted through the enlarged rear end of
the holder barrel and rotated therein to engage
its lug in the longitudinal recess in the barrel.

- The-detent (41 or 68) is then inserted in its

groove at the front end of the actuator.
While T have shown a rubber member 234 (63a)
which serves to engage and hold the syringe
against accidental - rotation and Ilongitudinal
sliding in the holder, the rubber member may. be
supplemented or replaced by a leaf spring 80
which, as shown .in Figs. 1 and 2, is secured at
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its front end in a depression in the bottom of
shank 28, as shown at 80a. At its front end, the
spring has a saddle 88b (Fig. 5), the upper sur-
face of which is curved to receive the syringe
cylinder. The saddle is urged upwardly against
the syringe cylinder by the inherent spring ac-
tion of leaf 80, thus clamping the beads 30c¢ and
30e against the overhanging edges of the trough
portions 32 and 27, respectively. In addition,
rearward moverment of the syringe is positively
limited by an internal shoulder 81 loeated in the
rear end of trcugh section 27 and engageable by
the bead 30e on the front end of the syringe
cylinder. In Fig. 16, the leaf spring is shown at
82 and extends partly through the raised por=-
tion 60b and through an opening in the front end
of shank 62 where it is depressed. The spring
82 is secured at its front end to the bottom of
trough portion 61, as shown at 82q,-and its rear
end is located in a depression in the bottom of
shank 62 and carries the saddle 825. The limit-
ing shoulder for the syringe is shown at 83 and is
engageable by the bead 30e (Fig. 1) —on  the
syringe.

In my copending application Ser. No. 623,085
(now Patent No. 2,472,116), I have claimed a
hypodermic syringe operating device comprising
a holder having an elongated stationary trough
for engaging and supporting the syringe eylinder
and forming a guide for longitudinal movement
of the syringe cylinder along the trough, the
space between the trough edges being suficiently
wide to receive the syringe, an actuator in the
trough movable therealong in engagement with
the syringe plunger to slide the syringe cylinder
forward along the trough and project the needle,
and a stop on the holder for limiting said for-
ward sliding of the cylinder by the actuator, to
cause the plunger to be moved in the cylinder
by continued movement of the actuator.

I claim:

1. A device for operating hypodermic syringes
having a syringe cylinder, a needle projecting
from the front end of the cylinder, and a plunger
extending from the rear end of the cylinder; the
device comprising a holder for the syringe, an
actuator movably supported by the holder and
urged forward relative thereto for advancing the
syringe bodily relative to the holder to project
the needle, said holder including a needle with-
drawing member movably supported by the hold-
er and urged rearward relative thereto for re-
tracting the syringe bodily relative to the holder,
a releasable cafch on the holder for latching the
actuator in a retracted position relative to the
holder, and a second releasable catch on the
holder for latching the withdrawing member in
an advanced position relative to the holder.

2. A device according to claim 1, in which the
withdrawing member includes a longitudinally
movable stop in the holder for limiting said bodi-
ly advance of the syringe.

3. A device according to claim 1, in which the
withdrawing member is mounted in the holder
and slidable longitudinally thereof, the actuator
being mounted in the withdrawing member and
slidable longitudinally thereof.

4. A device according to claim 1, in which the
holder has a trough-shaped portion forming a
receptacle for the syringe, the space between the
trough edges being sufficiently wide to receive
the syringe.

5. A device according to claim 1, in which the
holder has a trough-shaped portion forming a
receptacle for the syringe, the space between the
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10
trough edges being sufficiently wide to receive
the syringe, the withdrawing “~member being
mounted in the holder and having a trough-
shaped portion aligned with said: first portion
and adapted to receive part of the syringe.

6. A device according to claim 1, in which the
holder and the withdrawing member together
form a receptable for the syringe.

7. A device according to claim 1, in whmh the
holder and the withdrawing member together
form a receptacle for the syringe, the actuator
being slidable in-the part of the receptacle
formed by the withdrawing member.

8. A device according to claim 1, in which the
holder and the withdrawing member -together
form a lengitudinal guide for the syringe in said
advancing movement thereof, the withdrawing
member having a stop engageable by the syrmge
to limit its advancing movement.

9. A device according to claim-1, comprising
also a stop on the holder for limiting forward
movement of the w1thdraw1ng member relatlve
to the holder.

10. A device accordmg to claim 1, comprising
also a spring in the holder acting upon the
actuator to urge it forward relative to the holder,
and a second spring in the holder acting upon
the withdrawing member to urge it rearward in
the holder.

11. A device according to claim 1, comprising
also a cam on the actuator operable on the secor\d
catch to release it.

12. A device according to claim 1, comprising
also a presser foot movably mounted on the front
end portion of the holder and engageable with the
skin of the patient, and an operative connection
between said foot and the ﬁrst eatch for releasmg
thefirst catch

13. A device according to claun 1 comprising
also a presser foot movably mounted on the front
end portion of the holder and engageahle with
the skin of the patient, an operative connection
between said foot and the first catch for releasmg‘
the first cateh, and a cam on the actuator oper-
able on the second catch to release it.

14. A device according to claim' 1, compnsmg
also a manually operable element on the- holder
for releasing the catches in succession.: :

15. A device according to-claim- 1, comprising
also a manually operable element conhected to
the first catch for releasingit, the- first ‘catch
having a part engageable with the second catch
to release said second catch.

16. A device according to claim 1, comprising
also a detent removably mounted on the actuator
and projecting laterally from the holder for re-
tracting the actuator therein.

17. A device according to claim i, in which the
actuator is slidable in the withdrawing member,
and the withdrawing member is slidable in the
holder, said member projecting through the rear
end of the holder, and a spring coiled around said
member and compressed between the rear end
portion of the member and the holder, to urge
said member rearward relative to the holder.

18. A device according to elaim 1, in which the
withdrawing mmber is slidable in the holder and
is exposed through the rear end of the holder, a
central tube in said member forming an axial
recess opening through the rear end of the mem-
ber, and an axial rod extending along said recess
in spaced relation to the side wall thereof, the
rear end of the rod being exposed from outside
the holder.

19. A device according to claim 1, in which the
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withdrawing member is slidable in the holder
and is exposed through the rear end of the hold-
er, a central tube in said member forming an
axial recess opening through the rear end of the
member, and a spring coiled around the tube and
compressed between the rear end of said member
and the actuator.

20. A device according to claim 1, comprising
also a spring compressed between the actuator
-and the withdrawing member for urging the actu-
ator forward relative to the holder,

21. A device according to claim 1, compusmg
also a detent on the actuator projecting laterally
from the holder for retracting the actuator there-
in, and a flexible element supported by the detent
and engageable with the syringe plunger.

22. A device according to claim 1, comprising
also a detent on the actuator projecting laterally
from the holder for retracting the actuator there-
in, and a pointer on the detent overlying the outer
surface of the holder for indicating the extent of
retraction of the actuator.

23. A device according to claim 1, in which the
actuator is slidable in the withdrawing member,
and the withdrawing member is slidable in the
holder, said member having an external lug, the
holder having a longitudinal recess for receiving
the lug and in which the lug is movable to ac-
commodate longltudlnal movement of said mem-
ber relative to the holder, the ends of said recess
being closed to limit said longitudinal movement.

24. A device according_f"to claim 1, in which the
actuator is slidable in the’'withdrawing member,
and the withdrawing member is slidable in the
holder, said member having an external lug, the
holder having a longitudinal recess for receiving
the lug and in which the lug is movable to accom-
modate longitudinal movement of said member
relative to the holder, the ends of said recess
being closed to limit said longitudinal movement,
the holder also having a lengitudinal recess open
at one end to receive the lug in moving said mem-
ber into the holder, the holder also having a
transverse passage connecting said recesses and
through which the lug is movable by rotation of
said member in the holder. i}

25. A device for operating hypodermic syringes
having a syringe cylinder, a needle projecting
from the front end of the cylinder, and a plunger

extending from the rear end of the cylinder, the

device comprising an elongated holder having a
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trough-shaped portion for receiving the syringe
and forming a longitudinal guide for bodily-move-
ment of the syringe along the holder, the space
between the trough edges being sufficiently wide
to receive the syringe, an actuator in the holder
urged forward along said trough portion and en-

‘gageable with the syringe plunger to project the

syringe and insert the needle, a releasable catch
on the holder for latching the actuator in a re-
tracted position, a presser foot movably mounted
on the holder at the front portion thereof and
engageable with the patient’s skin, an operative
connection between the presser foot and the catch
for releasing the catch upon rearward movement
of said foot relative to the holder,. a syringe with-
drawal member movably supported by the holder
and urged rearward relative thereto, and a second
catch on the holder for latching said member in
advanced position relative to the holder.

26. A device according to claim 25, in which the
presser foot has a forked end, the space between
the fork prongs being aligned with said trough-
shaped portion and adapted to receive the syringe
needle. i

27. A device according to claim 25, comprising
also a slide on the holder movable longitudinally
thereof, and a releasable element holding the foot

‘on the slide and releasable to permit adjustment

of the foot relative to the slide.

28. A device according to claim 25, in which
said connection includes a trip rod movable longi-
tudinally of the holder, the rear end portion of
the rod having a part engageable with the catch.

HYLA F. MAYNES.
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