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1 :
This invention relates to. hypodermic syringes
of ‘the type desi ed to be used, with cartrldges
the latter being ﬁuld contammg replacea &
cylmders hermetlcally closed by a plunger ab one

end apd a rubber vagceine cap. at the other ' 5

Cartmdge syrlnge,s have proven to he partlcu-
..... 1€
cutaneous test,mg for hypersensmmty The pro-
cedure employed is to provide a large numbér. of
cartndges filled with different diggnostic
The cartrldges are loaded, in turn, intg
a [¢ rtrlc;ge rlnge and 3 sefies of superﬁmal in-
Jec ons-of the _dlﬁer nt an‘mgens made into_the
|3 tridge. contains. a far greater
quanmty of an arLt’ en. than is. req,u_lred for 2
single 1nJect10n Fgr 1nstance a typlca;l cartrldge
has 1 cg. of an antlgen Whereas the test intra-
cutaneous 1n3ect1,on properly is;of an amount be~
tween, about QQI cc. and 0. cc only sufﬁclent
to proc@uce a ba, v151b1e welt or eleva’m,on in Lhe
skin surface. A cpndmgly, the. cartrldges are
used over and over again. untﬂ thelr contents. are
exhausted The dlf,ﬁculty w1th the foregomg pro-
diar b

y .
sible. f0 control ‘the 1mec
antlge,n Wlth the degree of accuracy

antigen with a. reasonable degree of accuracy

It is- a,nother obJect of my: 1nvent1on to prowde
a; cartndge syringe. which, desplte 1ts ablhty to
ately dispense minute quantities, can be.set
idly to. make an, 1nJect10n from a partlally
empty cartndge

It is a further object of my invention to pro-
vide & cartridge syringe in. Whlch the 1n‘t1al pres-
suge: for overcoming the statm fr1ct10n between
plunger and-the walls of a cartrldge can be. ap-
phed smoothly

It.is another objget of my invention to provide
a cartrldge syrmge ‘of .the. charaeter descrlbed in
Wthh extenswe movement of a manually actu—
able operating: member is. requlred in order to dlS- {
pense a relatively tiny quantity of .the Huid.con~
tained.in a cartridge,

It is.an addmonal .0hject, of my invention .to
provxde @ _cartridge syringe ha,vmg all the fore-
going attributes and which yet comprises. rela- 65

B
an mJectmn of the. required mmute amount of the

0. 683,211

(CL. 128—218)

t}vely few and simple Qarts Is inexpensive to
fact: a4 and eﬁimént in “use.

and of wfnch th ’
dlcated. inthe C

- iR, detagl
1y b0 B

> to pl;
cartmdge when once properl
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adapted to receive an internally threaded cap 34
which carries a double-pointed hypodermic
needle 36, one of the tips of the needle projecting
through the passageway 32 into the barrel where
it is adapted to pierce the thin zone 20 of the
cartridge and the other of the tips extending
away from the syringe for therapeutic use.

A yoke fitting 38 is pivotally mounted above the
upper open end of the barrel, said fitting having
a pair of spaced depending legs 40, 42 rotatably
secured to the side walls of the barrel adjacent
its open end by screws 44. The yoke rigidly car-
ries a pair of laterally protruding finger grips 46
and slideably receives a rod 48 which at its lower
end has a fixed piston 50 adapted to engage the
plunger i8 in the cartridge. A manually actuable
operating knob 52 is mounted on the upper end
of said rod. A portion of the rod is encircled by
a helical spring 54 one end of which is seated in
a recess 56 in the yoke and the other end of which
is seated in a recess 58 in a sleeve 60 slideably
mounted on the rod below the yoke. Said sleeve
js of such size that it can be slidably received in
the open end of the barrel and abut against the
upper end of the cartridge cylinder 4.

As thus far described, the syringe is of con-
ventional construction and is used in the follow-
ing manner: To load the syringe, the rod 48 is
pulled back axially until the piston 50 engages
the underside of the sleeve 60, forcing said sleeve
into the yoke against the pressure of the spring
54. This action retracts the sleeve from the bar-
rel and permits the yoke to be swung around the
pivot pins 44 until it clears the upper end of the
barrel thus exposing said end. A cartridge con-
taining a desired antigen then is thrust into the
barrel with the cap 16 foremost and is pressed
upon the interiorly disposed tip of the needle 36
causing said tip to pierce the thin zone 20. When
the cartridge is seated in the barrel, the plunger
{8 (if the cartridge is full) will be disposed ad-
jacent the top end of said barrel. Now the rod
48 again is pulled back to compress the spring
54 and the yoke 38 swung to realign the rod 48
with the barrel. This will position the piston 50
directly above the plunger i8 and upon release
of said piston the spring 54 will push the sleeve
60 back into the barrel to lock the yoke in erect
position and secure the cartridge firmly in place.
Pressure then is applied to the knob 52 axially of
the rod 48, forcing the plunger 50 towards the
needle and causing the antigen to be ejected from
the external needle tip.

In ordinary allergy diagnosis, only a slight
amount of the antigen is required to be injected.
But when once sufficient pressure has been ap-
plied to overcome the static friction between the
plunger {8 and the side walls of the glass cylin-
der 14, movement of the plunger cannot be
checked rapidly enough to prevent extrusion of
too much of the antigen.

Pursuant to my invention, I have included in
the cartridge syringe means to overcome this
difficulty by imparting a fine or vernier move-
ment to the piston 50 and, in addition, by option-
ally rendering said vernier actuating means ef-
fective. To this end the syringe includes the
following additional elements: The rod 48 has a
running thread formed thereon extending from
approximately the knob 52 to approximately the
piston 58. The yoke is provided with means to
optionally mate with said running thread so that
upon turning the rod 52, the same will slowly
advance in an axial direction towards the hypo-
dermic needle. Said last named means includes
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an element 62 having an opening €4, which is
transversely elongated to a degree sufficient to
freely pass the rod 48, i. e., to permit free axial
movement of said rod therethrough. Said open-
ing has a surface 66 covering about 180° on which
there is formed a female screw thread adapted
to mesh with the male thread on the rod 48.
The member 62 is mounted for shifting move-
ment in a direction transverse to the longitudinal
axis of the rod 48 whereby said element may be
moved between two extreme positions, in one of
which (@llustrated in Fig. 2) the threaded sur-
face 66 meshes with the threaded rod 48 and in
the other of which said surface 66 is clear of the
rod and the rod, therefore, is free to be axially
translated upon simply axially pushing or re-
tracting the knob 52. However, when the sur-
face 66 engages the rod, the rod cannot be axially
pushed but can only be moved by rotating the
same.

With this construction one complete revolution
of the rod 48 will dispense a certain small quan-
tity of the antigen, the actual quantity dispensed
being a function of the pitch of the thread on
the rod. For example, if the cartridge contains
1 ce., if the total movement of the plunger I3 for
discharge of the cartridge is equal to 1%4’’ and
if 28 threads are provided to the inch, then, for
each complete revolution of the rod 43, approxi-
mately 0.035 cc. will be dispensed. Accordingly,
a clinician, to inject from about 0.01 cc. to 0.02
ce., turns the knob 52 through from about one-
third to two-thirds of a revolution. To facilitate
ascertaining the angle through which the knob is
turned, I may provide a suitable marker as, for
example, an arrow §8 on the knob.

Means also is included to expedite transverse
shifting of the element 62 and, preferably, to
maintain said element in either of the aforemen-
tioned extreme positions. As shown in Figs. 1
and 2, such shifting means includes a collar 69
slidable on the yoke and affixed by a screw 10 to
a cam 72 disposed within the yoke. Said cam
has a sloping surface on which a mating sloping
surface of the element 62 rides so that when the
cam is moved downwardly, the element 62 will
shift from the left towards the right as viewed in
Fig. 2. Said cam is slidably mounted in the yoke
having a lower end 714 of reduced section slidably
received in 2 well of matching cross section, and
a larger upper end 16 which likewise slides in a
matching opening 78 in order that the cam may
be removed if desired upon undoing the screw T0.
The element 62 is urged toward the cam by a
spring 80. With this arrangement, movement of
the collar 69 downwardly will positively shift the
element in a direction to cause the threaded sur-
face 66 to engage the threaded rod 48, and move-
ment of the colllar upwardly permits the spring
80 to return the element 62 to a position in which
the rod 48 is free to be shifted axially without
rotation thereof.

If a partially filled cartridge is inserted (as will
ordinarily be the case) the syringe, after being
opened by retraction of the piston 50 and sleeve
60, with the collar 69 in its uppermost position,
has the cartridge placed in the barrel. The yoke
member then is swung back and the sleeve 60
permitted to lock the yoke and cartridge in posi-
tion; next the rod 48 is axially shifted towards
the cartridge until the piston 50 rests lightly on
the plunger I8. The syringe can now be set for
vernier movement by shifting the collar 69 down
so that no time will be lost in slowly moving the
piston towards tie plunger,
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In Figs. 5 and 6 I have shown a modified form
of cartridge syringe 82 embodying my invention.
Said syringe is essentially the same as syringe (0
and similar parts are indicated by similar nu-
merals primed. Said syringe only differs from
the syringe 10 in that a modified means is pro-
vided to shift the element 62’ from one to the
other of its extreme positions. The element has
an opening 64’ through which the rod 48’ is freely
translatable. One side 66’ of the opening is
threaded to mesh with the threads on the rod 48’
and a spring 80’ biasses the element to a posi-
tion in which said surface 66’ engages the threads
on the rod. The element 62’ rigidly carries an
externally accessible manually manipulatable
knob 84 which, when pressed towards the yoke
38’, will move the element 62’ inwardly against
the pressure of the spring 80’ disengaging the rod
48’ and threaded surface 66’ so as to leave the
rod free to be axially translated.

It will thus be seen that I have provided car-
tridge syringes which achieve the several objects
of my invention and which are well adapted to
meet the conditions of practical use.

As various possible embodiments might bhe
made of the above invention and as various
changes might be made in the embodiments above
set forth, it is to be understood that all matter
herein described or shown in the accompanying
drawings is to be interpreted as illustrative and
not in a limiting sense.

Having thus described my invention, I claim as
new and desire to secure by Letters Patent:

1. A cartridge syringe comprising means to re-
movably hold a cartridge in the form of a cylinder
having a cap at one end and a plunger at the
other, a double pointed needle one point of which
is disposed within said cartridge holding means
and is adapted to pierce the cartridge cap, a pis-
ton adapted to bear against the cartridge plunger,
a rod on one end of which the piston is carried,
means to mount said rod for free reciprocation
axially of the cartridge cylinder, a manually ac-
tuable operating member, means operable upon
rotation of said member through one revolution
to move the rod axially a short distance, and
means to optionally render said last named means
effective, said rod being free to be axially shifted
when said last named means is ineffective.

2. A cartridge syringe comprising means to re-
movably hold a cartridge in the form of a cylin-
der having a cap at one end and a plunger at the
other, a double pointed needle one point of which
Is disposed within said cartridge holding means
and is adapted to pierce the cartridge cap, a pis-
ton adapted to bear against the cartridge plunger,
a threaded rod at one end of which the piston
is carried, means to mount said rod for free re-
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‘ciprocation in a direction axially of the cartridge

cylinder, a member adapted to matingly engage
the threads of said rod, and means to move said
member toward and away from said rod whereby
when said member engages said rod said piston
will be moved axially a short distance upon each
revolution of the rod and when said member is
clear of said rod said rod can be freely shifted
axially of the cartridge cylinder.

3. A cartridge syringe comprising means to re-
movably hold a cartridge in the form of a cylin-
der having a cap at one end and a plunger at the
other, a double pointed needle one point of which
is disposed within said carfridge holding means
and is adapted to pierce the cartridge cap, a pis~
ton adapted to bear against the cartridge plung-
er, a threaded rod at one end of which the piston
is carried, means to mount said rod for free re-
ciprocation in a direction axially of the cartridge
cylinder, a member having threads adapted to
mesh with the threads on said rod, and means to
mount said member for movement in a direction
transverse to the longitudinal axis of the rod from
a position in which the threads on said member
are clear of the threads on said rod to a position
in which the threads on said member mesh with
the threads on said rod whereby said piston can
be axially moved either by rotating the rod when
the member engages the same or by pushing or
pulling the rod when the threads of the member
are clear of the same.

4. A cartridge syringe as set forth in claim 3
wherein means is provided to resiliently urge the
threaded member towards its thread clearing po-
sition said threaded member including a portion
adapted to be pressed manually against said re-
silient means and thereby to move said threaded
member to its thread meshing position, whereby
said threaded member will be in its thread clear-
ing position when idle.

5. A cartridge syringe as set forth in claim 3
wherein means is provided to resiliently urge the
threaded member towards one of the mentioned
positions and wherein a manually actuable mem-
ber is provided to shift said member toward the
other of the mentioned positions.
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