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1 ‘

The present invention relates to hypodermic
syringes and, more particularly, to a type thereof
which may be selectively operated and controlled
to administer predetermined fluid doses.

A general object of the present invention is to
provide ' a hypodermic syringe which is of such
simple construction as to be readily and economi-
cally manufactured, is capable of being efficiently
manipulated in a ready manner as to assure effi-
cient delivery therefrom of successive doses of
precise or substantially equal quantities, may be
adjusted in a simple manner efficiently to change
the quantity of the successive doses, and is capa-
ble of operation in the usual manner of certain
types of syringes adapted to discharge the entire
barrel contents in g single dose,

A more specific object of the invention is the
provision of such a hypodermic syringe which has
a manual control or button readily accessible to
an. operator’s digit which. may be successively
manipulated in a simple manner without requir-
ing employment of both hands to permit step-
by-step plunger action efficiently to. discharge
from the barrel successive doses of precise or
equal quantity as may be determined.

Another object of the invention is to provide
such a hypodermic syringe with plunger shaft
means having a plurality of series of abutment
means alternately to cooperate with manually
operable stop means so that an engaging means
of the latter may be moved into and out of the
path of one series of abutment means and gn-
other engaging means of the stop means may be
operated in a reverse manner with respect to an-

other series of the abutment means by the same
manual action to. permit the abutment means of

the plurality of series thereof alternately t_o oper- :

" ate as effective stops for plunger travel.
A further object of the invention'is to embody
the novel structure thereof in a few simple parts
which may be easily substituted for standard

parts of existing commercial constructions there--

by permitting ready economical conversion of the
latter to structures assuring attainment of the
desired ends in an efficient manner.,

A still further object of the invention is to pro-
vide such hypodermic syringe constructions with
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charge from the barrel of the whole charge with
s single operation of the plunger, .

Other objects of the invention will in part be
obvious and will in part appear hereinafter,

The invention accordingly comprises the fea-
tures of construction, combination of elements
and arrangement of parts, which will be exem-
plified in the construction hereinafter set forth
and the scope of the Invention will be indicated
in the claims. .

For a fuller understanding of the nature and
objects of the invention, reference should be had
to the following detailed description taken in con-
nection with the accompanying drawing, in
which:

Fig, 1 is a longitudinal section of an embodi-

ment of the hypodermic syringe of the present

invention, with parts broken away;

Figs. 2 and 3 are sectional views taken respec-
tively along lines 2—2 and 3—3 of Fig. 1;

Fig. 4 is a view similar to Fig. 1 of the struc-
ture shown therein but taken along a plane nor-
mal to the plane of sectioning of Fig. 1 and show-
ing the plunger shaft in elevation, with parts

Jbroken away; '

Fig. 5 is an elevational view, with parts broken
away, of a modified form of plunger shaft and
stop means of the present invention; and
- Fig. 6 is an elevational view, with parts broken
away and in section, of a further modified form
of plunger shaft and associated stop means of the
invention,

. Referring to the drawing like numerals identify
similar parts throughout. As shown in Figs, 1
to 4 inclusive, an embodiment of the hypodermic
syringe of the present invention comprises a cas-
ing structure 10 including a casing barrel 11 pref-
12 for sight inspection

..of contents.. The barrel portion {1 of the casing

40

structure terminates at the bottom or forward
end in a hub 13 provided with a needle-receiving
sleeve 14 having the bore thereof aligned with a

~passage 15 in the hub portion 13 to form a

45

tapered hole, as shown, for wedging reception of
the usual needle (not shown) and for communi-
cation between the latter and the interior of bar-

" rel structure.

means permitting at will cooperative action of

the engaging stop means with respect to prede-

50

termining plunger travel abutment means to as- -
sure attainment of a desired step-by-step plunger -

action in discharge of precise or uniform doses
from a single charge of fluid, or manipulation of
the stop means to inactive position to permit dis-

55

A cylindrical barrel 16, preferably of transpar-
ent material such as glass, is received or tele-
scoped within the barrel portion i1 of the casing

structure with its lower end seated against a re-

silient- gasketing ring .{T mounted adjacent the
inner face of the hub {3.  The upper end of the
barrel portion 11 of the casing structure is pref-
erably externally threaded at 18 and a gasketing




3

ring 19 of resilient material is seated upon the
top ends of the barrel portion {1 and the barrel
16. A hub assembly 20 completes the casing
structure {0 and has a socketed flange 2f in-
ternally threaded and engaged with the external
threads 18 of the barrel portion i1, the ring 19
gasketing the joint between the former and the
barrel assembly, :

The hub assembly 20 preferably includes a pair
of diametrically opposed laterally extending wings
21 and 22 serving as finger grips or supports
adapted to rest or be supported by fingers of the
operator, such as the index and middle fingers.
Preferably the wings 21 and 22 and other portions
of the hub assembly 20 are adapted to serve as a
housing for certain plunger travel-limiting mech-
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anism, and for this purpose are provided with

an upstanding flange 23 cut away at 24 on the
end of the wing 22 to provide an access hole for
projection from the interior of a manually oper-
able control or button 25. Flange 23 is overlaid
with a plate 26 preferably held in the position
shown by suitable tying members such as inter-
nally threaded and headed anchoring sleeves 217,
27 and headed screws 28 and 29 to provide with
-the wing and flange structure a closed cham-
ber 30,

The base portion of hub assembly 20 and the
cover plate 26 are respectively provided with holes
31 and 32 to receive a plunger shaft means 33
reciprocable therethrough. - In the preferred em-
bodiment the holes 31 and 32 are polygonal in
shape, preferably square, and the plunger shaft
means 33 is preferably of similar or complemen-
tary shape to prevent relative rotation and to as-
sure longitudinal movement of the plunger shaft
in a selected position without rotation thereof.
However, it is believed to be obvious that the shaft
means 33 may be made cylindrical or of any other
suitable shape, and the holes 31 and 32 formed
of such shape to receive such shaft for longitudi-
nal movement, any suitable means being provided
to prevent relative rotation therebetween, such as
a longitudinal groove or grooves and a suitable
projection to be slidably received therein with
the groove or grooves being provided in either of
the shaft means and hub assembly means and
the projection being fixedly mounted on the other.

. Plunger means are provided which may include
as the shaft means 33 a sleeve 34 having a cylin-
drical bore receiving a rod 35 preferably flatted
on one side, such as at 38, to cooperate with a
Iug 37 fixed in the sleeve bore at the top end
thereof, and thus prevent relative rotation be-
tween the sleeve and the rod while permitting
relative longitudinal movement thereof.

- The rod 35 is provided with a head 38 at its
lower end and carries between the head and a
flange 39 on the lower end of the shaft sleeve 34
a pair of resilient and expandable plunger wash-
ers 40, 40 between which is interposed a rigid
washer 41, The upper end of the sleeve 34 is
machined to provide a circular flange 42 rotat-
ably received in g socket 43 of a plunger-operat-
ing knob 44, the latter being adapted to receive
depressing force from the thumb of the operator.
The knob 44 has aligned with and inward of
socket 43 a smaller internally threaded socket 45
engaged with external threads on the upper end
46 of the rod 35. Accordingly, with the rod 35
held against relative rotation with respect to
shaft sleeve 34 by lug 37, when the knob 44 is
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rotated and draws the threaded end 46 of the rod ,

thereinto, compressive pressure will be exerted
upon the resilient washers 40, 40 to cause them

(]

. . 4
to expand s0 &s to assure a fitting of the latter
within the barrel 16 for efficient discharge of
fluld from the latter during plunger action, angd
to provide for reverse action to permit ready with-
drawal of the plunger means from the barrel,
Such a structure as described above is some-
what similar to hypodermic syringe constructions
now being employed, except for certain details
which have particular purposes with respect to
novel features of the present invention, as wiil
more fully appear hereinafter. However, with
such former structures wherein index marks may
be provided on the plunger shaft so as to permit
the operator successively to discharge from the
barrel separate doses which are intended to be
equalized as dictated by the index marks, there
is no assurance that the operator will efficiently
discharge from the barrel the precise amount or
quantity of fluid that should be measured forth
as a single dose. This is true, even in syringes
where such plunger shaft means have threaded
thereon a stop collar to be rotated from index
mark to index mark and adapted to engage the
rear hub assembly as a stop. In accordance with
the present invention, such difficulties are avoided
by providing readily operable stop mechanism
which assures equidistant step-by-step travel of

_the plunger means,

In accordance with the preferred embodiment
of the invention, this plunger stop mechanism
preferably is housed in the chamber 30 and may
comprise a toggle snap means including a shaped
apertured stop plate 47 through which the
plunger shaft means extends. The stop plate 41
is pivotally mounted at 48 by a pin or screw and
has an operating arm 49 slotted at 50 slidably
to receive a pin 8§1. A lever of the first ‘class is
preferably pivotally mounted by means of screw
29 and its cooperating sleeve 21, and has one arm
52 thereof carrying pin 5! and its other arm 53
provided with the manual control or button 25
projecting through the access hole 24. As a re-
sult, when the control or button 25 is pivoted back
and forth about an axis through screw 28, stop
plate 41 is swung back and forth about its fulcrum
pin 48, preferably with a snap action brought
about by a suitable biasing spring means.

Such biasing spring means may comprise a
fension spring fixed at suitable points to the lever
arm 52 and stop plate arm 49, or, as is preferred,
may comprise a compression spring 54 received
upon a guiding sleeve §5 provided with a spring
abutment flange §6 and a mounting ear §71 piv-
oted to the finger grip or wing 21, such as by
means of the screw 28 and its sleeve 27. The
helical compression spring 54 is also arranged
about a pin §8 slidably received in the sleeve 55
and pivotally mounted at §3 upon the stop washer
41. The pin b8 is also provided with a spring
abutment flange 60 and the spring 54 is held
under compression between that flange and
flange 56.

The shaft sleeve 34 is provided with a plurality
of series of abutment means to cooperate with
stop means provided by the stop plate 47. Such
abutment means may be provided by forming a
plurality of notches in diametrically opposite
edges of the substantially square structure, or in
any other desired location as may be dictated by
any cerfain shape and construction of the shaft
means and the stop means.

In the embodiment shown in Figs. 1 to 4 in-
clusive, and as more clearly indicated in Fig. 4,
& serles of notches 61—81 are provided in the
edge on one side of the shaft sleeve 34, and are
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preferably spaced an equal distance apart. The
diametrically opposed edge of the shaft sleeve 34
is provided with a similar series of notches 62—82,
preferably also spaced an equal distance apart
and staggered with respect to the notches ¢i—81
in a manner as to be arranged substantially in-
termediate of the latter. The relative arrange-
ment of these two series of notches is such as to

assure discharge from the barrel 18 of a certain

predetermined quantity of fluid when the plunger

means is moved & distance equal to the distance
between a transverse plane through a notch in
one geries, such as one of the notches 61, and a
transverse plane through the nearest notch in
the other series, such as the next following notch
62, For example, this hypodermic syringe con-
struction may be incorporated in a two cubic
centimeters (2 ce.) syringe with the plunger travel
from g notch 81 to a notch 82, or vice versa, as-
suring discharge of one-eighth of a cubic centi-
meter (33 cc.) of liquid, suitable as a dose of s
certain medicinal preparation for employment in
the injection of sheep and goats to prevent
anthrax.

To assure precise stoppage of the plunger

means as dictated by and to cooperate with the.

notches $1—6i and 62—862, the apertured stop
plate 47 includes a pair of engaging means, such
as & portion 83, adapted to be engaged in one of
the notches 62—§2 when the stop plate is pivoted
to the position shown in Fig. 3, and a portion 64
adapted to be engaged in one of the notches

61—81 when the stop plate is snapped over or

swung to its other position, which is just the re-
verse of that shown in Fig, 3.

In operation of the structure shown in Figs, 1
to 4 inclusive, with the plunger structure com-
pletely retracted so that the flange 39 of the shaft
sleeve 34 is seated against the back end of the
barrel structure, or the ring 19, and with the
barrel 16 filled with a charge of fluid, a first dose
may be discharged from the syringe through a
needle fitted in the passage I5 in the following
manner. The manusl control or button 25 may
be swung over to a position opposite to that in-
dicated in Fig. 3, so that the engaging means ¢4
of the stop plate 47 is biased by spring structure
54 to the path of an abutment provided in the
formation of the first notch §1. Then, with the
index and middle fingers seated beneath and sup-
porting the wings 22 and 21, the plunger means
may be depressed by the application of force
against the knob 44, such as by means of the
thumb. The plunger means will move down into
the barrel 16 until the engaging means 84 is per-
mitted to click into the notch 61, which stops
travel of the plunger means. As g result, a pre-
cise or predetermined amount of fluid will be
discharged from the barrel 16 through the needle.

For the next dose, the manual control or but-
ton 25 will then be swung back to the position
indicated in Fig. 3 so that the engaging means 63
of the stop plate 47 will be biased by the spring
structure 58 toward the path of the abutment
provided in the formation of the next following
notch 62. The plunger means may then again
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depressed step-by-step as permitted by swinging
the manual control or button 28 back and forth.
In this manner exact care on-the part of the op-
erator is made unnecessary in the successive dis-
charge of precise or substantially equal doses.
At times it may be desired to eliminate the
step-by-step successive discharge of a plurality
of doses from the filled barrel 18. This may be
readily accomplished by locking in any suitable
manner the stop plate 47 in a position which
holds both of the engaging means 63 and 64 there-
of out of the paths of the two series of abutments
provided in the formation of the two series of
notches 62—62 and 61—81. A simple meang for
accomplishing this end is shown in Figs. 1 and 2
and may comprise an extension 85 of the pin 5i
which projects up through an arcuate slot €6 in
the top plate 26. A slidable latch plate 87 is
placed upon the top plate 28 with a slot 68 in the
former receiving a collar 69 on the shank of the
bolt 29. A projection 10 on the under side of the

. slidable latch plate 61 is seated within a groove
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be depressed until the engaging means 68 clicks -

into that notch 62 and, as a result, a precise or
predetermined amount will again be discharged

from the barrel through the needle. By proper.

placement and staggering of the notches of the
pair of series 61—81 and 62—862 it is thus possible
to predetermine successive doses of substantially
equal quantity which may .be successively dis-
charged from the barrel as the plunger means is

70

(]

M and guides the slide plate for longitudinal
movement. The latch plate 81 is provided in its
nose 12 with a notch 13 adapted to receive the pin
68 when the latter is in an intermediate position.
In the formation of the slot 68 a portion of the
stock of the plate 67 may be bent upwardly to pro- -
vide a latch handle 74 for sliding operation of the
latch plate. It will thus be seen that when the
manual control or button 25 is moved to an inter-
mediate position with the engaging means 63 and
64 out of the paths of the abutments provided by
the notches 82—62 and 61—61, the click-stop
mechanism may be locked in this position by mov-
ing the latch plate 67 forward until the notch 13
thereof receives the pin 65. Thereafter the
plunger means may be reciprocated at will in the
barrel. ‘Such operation of the hypodermie syringe
of the present invention may be advantageous in
connection with the larger size syringes, particu-
larly when their employment is desired for hog
cholera work, ’ .

Referring again to Fig. 4 as well as Fig. 1, it
will be seen that on a pair of opposite edges of
the shaft sleeves 34, other than those in which
the two series of notches §1—81 and 62—62 are
formed, two additional series of abutment means
may be provided by the formation of two addi-
tional series of notches 161—161 and 162—I162.
These may be located so that the distance between
transverse planes through the notches {81 and
162 is twice the distance between transverse
Dlanes through the notches 61 and 62. Accord-
ingly, these more widely spaced notches may be
employed in a manner similar to the use of
notches 81—61 and 62—62 for increasing the
size of the successive doses to about twice the
quantity of the doses assured by the notches
61—861 and 62—62. To use these alternate, more
widely spaced abut nent means with the same stop
mechanism, it is merely necessary to remove the
knob 44, dismount the barrel structure { and 16
from the casing hub 20, and then withdraw the
plunger assembly from the latter, preferably when
the stop mechanism is locked in the intermediate
position as indicated in Fig. 2. The plunger as-
sembly is then turned through an angle of about
90° so that the path of the notches 161—I61 and
162—162 will be located in the paths formerly
occupied by the notches 61—861 and 62—62. The
plunger assembly is then reinserted through the
base hub structure 20 and the other parts then -
replaced so that they will be arranged in the
relative positions indicated in Fig. 4,
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This rearranged structure will permit ready
employment of the same hypodermic syringe for
additional uses and, for example, may assure the
discharge of successive doses of one-quarter of a
cubic centimeter (¥ cc.) of certain medicinal
liquid for anthrax treatment of cattle, horses and
mules, while the other opposed series of notches
61—81 and 62—§2 may serve to assure the ob-
tainment of successive charges of one-eighth of
a cubic centimeter (Y% cc.) of such liquid for like
treatment of sheep and goats. It is to be under-
stood that similar provision for doses of other
volumes may be made in syringes of other sizes by
proper arrangement of the notches, such as in
twenty-five cubic centimeters (25 cc.) syringes
the notches may assure obtainment of one cubic

centmeter (1 cc.) doses when the shaft sleeve 34 -

is in one position and five cubic centimeters (5
ce.) doses when the shaft sleeve is turned to the
other position. Further, it is to be understood
that, although the shaft sleeve 34 is shown to be
substantially square in cross-section in the pre-
ferred embodiment, it may be of any suitable po-
lygonal shape in cross-section, such as hexagonal,
etc., with the plurality of opposed edges provided
with cooperating notches spaced apart different
distances longitudinally.

It will also be understood that although for
reasons of simplicity the opposed cooperating pair
of series of stop abutment means, or notches pro-
viding them, are staggered as proposed in Figs. 1
and 4, with the opposed engaging means located
In & common transverse plane, similar results
may be attained by forming the abutment means
- or notches in the opposed series in common
transverse planes and staggering the opposed en-
gaging means. Such a structure is shown by way
of example in Fig. 5. As therein proposed plunger
shaft means 233 may have opposed edges pro-
vided with two series of notches 26(—26f and
262—262, with those in one series located sub-
stantially in the same transverse planes in which
the notches of the other series are located. En-
gaging means 264 are provided for notches 26—
261 and engaging means 263 are provided for
notches 262—262. These engaging means are
staggered as is shown so that the plunger means
may be advanced step-by-step substantially
equal distances when the engaging means 263
and 264 are alternately moved back and forth.
Obviously these engaging means may be of any
suitable structure and mounted and operated in
any suitable manner to attain the desired ends,
such as by being linked together by an element
18 mounted for suitable reciprocal action, or fixed
upon: & stop plate similar to plate 47 for opera-
tion by a manually operable mechanism similar
to that shown in Figs. 1 to 3 inclusive. Further
it will be understood that, although it is preferred

to arrange the cooperating pairs of notches in

substantially diametrically opposed paths, the de-
sired results may be obtained by arranging them
or suitable abutment means in longitudina] paths
which are not diametrically opposed, provided
the stop engaging means and operating mecha-
nism therefor are suitably altered to accommo-
date such variation.

Additionally, it will be apparent that the co-
operating pairs of series of abutment means may
be provided in other ways, such as by forming the
plunger shaft means in the shape of a cylindrical
structure as indicated at 333 in Fig. 6, and pro-
viding the external surface of such shaft means
with a spiraled thread 16, or the like, which forms
& pair of series of abutment means $61—3641 and

362—362 on opposite sides, with one seriés adapt-
ed to cooperate with engaging means 63 and the
other series adapted to cooperate with engaging
means 64 in alternate fashion after the manner
described above. In such a structure some suit-
able means should be provided to prevent rela-
tive rotation between the plunger shaft means 333
and its supporting casing structure. This may, if
desired, be accomplished by forming a longitudi-
nal groove 17 in the shaft sleeve and providing

a fixed projection, such as a pin 78, on the casing

structure to ride in the groove 717,

It is also believed to be apparent that while it
may be preferred to house the stop operating
mechanism in the finger grips or support wings,
such as 21 and 22 of the structure shown in Figs.
1 to 4 inclusive, it is possible to practice the in-
vention by housing a similar mechanism in other
portions of the casing structure, such as a hub
unit to be substituted for the hub structure 20
and to provide separate finger grips or support
wings. Also, instead of employing a compression
spring, such as 54 and its mount, to cause the
stop means to snap back and forth, other types
of spring structure such as an elliptical spring
may be employed, or it is possible to use a helical
tension spring instead of a compression spring
as previously suggested. It will also occur to
those skilled in the art that types of stop means
mechanism other than those shown and sug-
gested above may be employed to accomplish a
similar result, such as by biasing a cam with a
spring located in a stationary position and pro-
viding a stop plate with suitable indentations to
engage the cam so that the plate may be snapped
from one position to another in alternate engage-
ment of the abutment means in the pair of series
thereof.

It will thus be seen that the objects set forth

above and made apparent in the above descrip-

tion are efficiently attained by the present inven-
tion, and since certain changes may be made in
the above construction and different embodi-
ments of the invention could be made without

45 departing from the scope thereof, it is intended
that all matter contained in the above description
or shown in the accompanying drawing shall be
interpreted as illustrative and not in g limiting
sense.

50 It is also to be understood that the following
claims are intended to cover all of the generic
and specific features of the invention herein de-
scribed, and all statements of the scope of the in-
vention which, as a matter of language, might

55 be said to fall therebetween.

Having described my invention, what I claim
as new and desire to secure by Letters Patent is:
1. In a hypodermic syringe, the combination
comprising, reciprocable plunger shaft means

60 having a plurality of cooperating series of abut-
ment means arranged longitudinally thereof with
each series located in a different path, a plurality
of movable engaging stop means, means to guide
each of said stop means in its motion into and

65 out of the path of travel of one of said series of
abutment means, means connecting said plu-
rality of stop means together whereby when one
thereof is moved into the path of the series of
abutment means associated therewith each of

70 the others will be moved out of the path of the
series of abutment means associated with the lat-
ter so that said abutment means and stop means
associated therewith are adapted alternately to
stop longitudinal movement of said shaft means

75 as predetermined by the abutment means when
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successively moved to engagement with their en-
gaging stop means and to free said shaft means
for further longitudinal movement, and means
to move one of said engaging stop means out of
the path of travel of its cooperating series of
abutment means with simultaneous movement of
another of said engaging stop means into the
path of travel of its cooperating series of abut-
ment means by virtue of the interconnection be-
tween said plurality of stop means, so that said
shaft means may be moved longitudinally step-
by-step with abutment means of one series alter-
natbing with others of said abutment means in ef-
fective determination of the successive steps of
travel of said shaft means.

2. In a hypodermic syringe, the combination
comprising, reciprocable plunger shaft means
having a pair of cooperating series of abutment
means arranged longitudinally on opposite sides
thereof, transversely movable stop means having
a pair of interconnected engaging means posi-
tioned on opposite sides of said shaft means with
one engaging means associated with one of said
series of abutment means and the other engaging
means associated with the remaining series of
abutment means, means to guide said stop means
to direct motion of each of said engaging means
laterally into and out of the path of travel of its
associated series of abutment means said pairs
of cooperating engaging means and series of
abutment means thereby being adapted alter-
nately to stop longitudinal advancing motion of
said shaft means as predetermined by the abut-
ment means when successively moved to engage-
ment with their engaging stop means and to free
said shaft means for further longitudinal move-
ment, and means to impart guided transverse
motion to said movable means so that the latter
will carry with it one of said engaging means out
of the path of longitudinal travel of its cooperat-
ing series of abutment means with simultaneous
movement of the remaining movable means-car-
ried engaging means into the path of longitu-
dinal travel of its cooperating series of abutment
means so that said shaft means may be ad-
vanced longitudinally step-by-step with abut-
ment means of one series alternating with abut-
ment means of the other series in effective deter-
mination of the successive steps of travel of said
shaft means. .

3. In a hypodermic syringe, the combination
comprising, reciprocable plunger shaft means
having a plurality of cooperating series of abut-
ment means arranged longitudinally thereof with
each series located in a different path with the
abutment means of one series being staggered
with respect to those in another series, trans-
versely movable stop means having a plurality of
interconnected engaging means with each en-
gaging means associated with only one of said
series of abutment means, means to guide said
stop means to direct motion of each of said en-
gaging means laterally into and out of the path
of travel of its associated series of abutment
means said cooperatively-associated engaging
means and series of abutment means thereby be-
ing adapted alternately to stop longitudinal ad-
vancing motion of said shaft means as predeter-
mined by the abutment means when successively
moved to engagement with their engaging stop
means and to free said shaft means for further
longitudinal movement, and means to impart
guided transverse motion to said movable means
so that the latter will carry with it one of said
engaging means out of the path of longitudinal
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travel of its cooperating series of abutment means
with simultaneous movement of one other of said
engaging means into the path of longitudinal
travel of its cooperating series of abutment means
so that said shaft means may be advanced longi-
tudinally step-by-step with abutment means of
one series alternating with others. of said abut-
ment means in effective determination of the
successive steps of travel of said shaft means.

4. In a hypodermic syringe, the combination
comprising, reciprocable plunger -shaft means
having a pair of cooperating series of abutment
means arranged longitudinally thereof with each
series located in a different path with the abut-
ment means of one series being staggered with re-
spect to those in the other series, movable stop
means having a pair of engaging means arranged
substantially in a common transverse plane with
each adapted to be moved laterally substantially
along the common plane into and out of the path
of travel of one of said series of abutment means
alternately to stop longitudinal movement of said
shaft means as predetermined by the abutment
means when successively moved to engagement
with their engaging stop means and to free said
shaft means for further longitudinal movement,
and means to move one of said engaging means
out of the path of travel of its cooperating series
of abutment means with movement of the other
of said engaging means into the path of travel
of its cooperating series of abutment means so
that said shaft means may be moved longitu-
dinally step-by-step with abutment means of one
series alternating with abutment means of the
other series in effective determination of the
successive steps of travel of said shaft means.

5. In a hypodermic syringe, the combination
comprising, reciprocable plunger shaft means
having a pair of cooperating series of abutment
means arranged longitudinally on opposite sides
thereof with the abutment means of one series
being staggered with respect to those in the other
series, movable stop means having a pair of en-
gaging means positioned on opposite sides of said
shaft means and arranged substantially in a
common transverse plane with each adapted to
be moved laterally substantially along the com-
mon plane into and out of the path of travel of
one of said series of abutment means alter-
nately to stop longitudinal movement of said
shaft means as predetermined by the gbutment
means when successively moved to engagement
with their engaging stop means and to free said
shaft means for further longitudinal movement,
and means to move one of said engaging means
out of the path of travel of its cooperating series
of abutment means with movement of the other
of said engaging means into the path of travel
of its cooperating series of abutment means so
that said shaft means may be moved longitu-
dinally step-by-step with abutment means of one
series alternating with: abutment means of the

- other series in effective determination of the suc-
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cessive steps of travel of said shaft means.

6. In a hypodermic syringe, the combination
comprising, a frame, reciprocable plunger shaft
means slidably carried by said frame, cooperat-
ing interfitted means on said frame and shaft
means to prevent rotation of said shaft means
relative to said frame during reciprocative sliding
movement of said shaft means, a pair of longi-
tudinally extending series of abutment means
arranged on opposite sides of said shaft means
with those in one series being staggered with
respect to those in the other series, a pair of
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engaging stops movably mounted on opposite
sides of said shaft means, means connecting said
stops together for simultaneous similar direc-
tional motion, and manual m:.ans to operate said
connecting means with motion of the latter mov-
ing one of said stops into the path of travel of
one series of said abutment means and at the
same time moving the other of siid stops out of
the path of travel of the other series of said abut-
ment means to permit a step-by-step longitudi-
nal motion of said shaft means.

7. In a hypodermic syringe, the combination
comprising, a frame, reciprocable plunger shaft
means slidably carried by said frame, cooperating
interfitted means on sald frame and shaft means
to prevent rotation of said shaft means relative
to said frame during reciprocative sliding move-
ment of said shaft means, a pair of longitudinally
extending series of notches in opposite sides of
said shaft means with those in one series being
staggered with respect to those in the other series,
a pair of engaging stops movably mounted on
opposite sides of said shaft means, means con-
necting said stops together for simultaneous simi-
lar directional motion, and manual means to
operate said connecting means with motion of
the latter moving one of said stops into the path
of travel of one series of said notches and at the
same time moving the other of said stops out of
the path of travel of the other serles of said
notches to permit a step-by-step longitudinal
motion of said shaft means.

8. In a hypodermic syringe, the combination
comprising, casing structure having a barrel and
a hole of polygonal shape substantially aligned
therewith, plunger means cooperating with said
barrel and including a shaft shaped in cross-
section similar to the hole and received for longi-
tudinal movement therein, said shaft having each
of a pair of its edges provided with a series of
equally-spaced abutment means, stop means

. mounted on sald casing structure for reciprocal
transverse movement and having a pair of en-
gaging means with one located adjacent the path
of travel of one of the series of abutment means
and the other located adjacent the path of travel
of the other series of abutment means, and
manual means to move one of said engaging
means into the path of one of the series of abut-
ment means and at the same time move the other
engaging means out of the path of the other
series of abutment means so that abutment means
of the two series thereof alternately serve as stop
determining means for sald shaft, said engaging
means being arranged with respect to the two
series .of abutment means and the latter being
so arranged with respect to each other as to per-
mit said plunger means stuccessively to force from
said barrel substantially equal amounts of fluid.

9. In a hypodermic syringe, the combination
comprising, casing structure having a barrel and
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a hole of polygonal shape substantially aligned -

therewith, plunger means cooperating with said
barrel and including a shaft shaped in cross-
section similar to the hole and received for longi-
tudinal movement therein, said shaft having each
of a pair of its edges provided with a series of
equally-spaced notches with those in one series
being staggered with respect to and arranged
substantially intermediate of those in the other
series so that a predetermined amount of fluid
may be discharged from said barrel by said
plunger means as said shaft is moved longitudi-
nally a distance substantially equal to that be-
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one series and another transverse plane through
the nearest following notch of the other serles,
stop means mounted on said casing structure for
reciprocal movement in a substantially transverse
plane and having a pair of engaging means with
one located adjacent the path of travel of one
of the series of notches and the other located
adjacent the path of trave]l of the other series
of notches, and manual means to move one of
said engaging means into the path of one of the
series of notches and at the same time move the
other engaging means out of the path of the other
series of notches so that notches of the two series
thereof alternately serve as stop determining
means for said shaft.

10. In a hypodermic syringe, the combination
comprising, casing structure having a barrel and
a hole of polygonal shape substantially aligned
therewith, plunger means cooperating with said
barrel and including s shaft shaped in cross-
section similar to the hole and received for longi-
tudinal movement therein, said shaft having each
of a pair of its edges provided with a series of
equally spaced abutment means, stop means
mounted on said casing structure for reciprocal
transverse movement and having a pair of en-
gaging means with one located adjacent the path
of travel of one of the series of abutment means
and the other located adjacent the path of travel
of the other series of abutment means, manusal
means to move one of said engaging means into
the path of one of the series of abutment means
and at the same time move the other engaging
means out of the path of the other series of abut-
ment means so that abutment means of the two
series thereof alternately serve as stop determin-
ing means for said shaft, said engaging means
being arranged with respect to the two series of
abutment means and the latter being so arranged
with respect to each other as to permit said
plunger means successively to force from said
barrel substantially equal amounts of fluid, and
spring means biasing said stop means so that
said engaging means may be snapped back and
forth by said manual means alternately to ang
from abutment-engaging positions.

11. In a hypodermic syringe, the combination
comprising, casing structure having a barrel and
a hole of pclygonal shape substantially aligned
therewith, plunger means cooperating with said
barrel and including a shaft shaped in cross-sec-
tion similar to the hole and received for longi-
tudinal movement therein, said shaft having each
of a pair of its edges provided with a series of
equally-spaced notches with those in one series
being staggered with respect to and arranged
substantially intermediate of those in the other
serles so that a predetermined amount of fluid
may be discharged from said barrel by said
plunger means as said shaft is moved longitu-
dinally a distance substantially equal to that be-
tween a transverse plane through one notech in
one series and another transverse plane through
the nearest following notch of the other series,
stop means mounted on said casing structure for
reciprocal movement in & substantially transverse
plane and having a pair of engaging means with
one located adjacent the path of travel of one of
the series of notches and the other located adja-
cent the path of travel of the other series of
notches, manual means to move one of said en-
gaging means into the path of one of the series
of notches and at the same time move the other
engaging means out of the path of the other

tween a transverse plane through one notch in 75 series of notches so that notches of the two series
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thereof alternately serve as stop determining
means for said shaft, and spring means biasing
said stop means so that said engaging means may
be snapped back and forth by said manual means
alternately to and from notch-engaging positions.

12, In a hypodermic syringe, the combination
comprising, casing structure having a barrel and
a hole of polygonal shape substantially aligned
therewith, plunger means cooperating with said
barrel and including a shaft shaped in cross-sec-
tion similar to the hole and received for longi-
tudinal movement therein, said shaft having each
of a pair of its edges provided with a series of
spaced abutment means, stop means mounted on
said casing structure for reciprocal transverse
movement and having a pair of engaging means
with one located adjacent the path of travel of
one of the series of abutment means and the
other located adjacent the path of travel of the
other series of abutment means, manual means
to move one of said engaging means into the path
of one of the series of abutment means and at
the same time move the other engaging means
out of the path of the other series of abutment

means so that abutment means of the two series -

thereof alternately serve as stop determining
means for said shaft, spring means biasing said
stop means so that said engaging means may be
snapped back and forth by said manual means
alternately to and from abutment-engaging posi-
tions, and means to lock at will said stop means
in g position with its engaging means out of
abutment-engaging positions.

13. In a hypodermic syringe, the combination
comprising, casing structure having a barrel and
a hole of polygonal shape substantially aligned
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therewith, plunger means cooperating with said
barrel and including a shaft shaped in cross-sec-
tion similar to .the hole and received for longi-
tudinal movement therein, said shaft having each
of a pair of its edges provided with a series of
equally-spaced notches with those in one series
being staggered with respect to and arranged sub-
stantially intermediate of those in the other series
so that a: predetermined amount of fluid may be
discharged from said barrel by said plunger means
as said shaft is moved longitudinally a distance
substantially equal to that between a transverse
plane through one notch in one series and an-
other transverse plane through the nearest fol-
lowing notch of the other series, stop means
mounted on said casing structure for reciprocal
movement in a substantially transverse plane and
having a pair of engaging means with one located
adjacent the path of travel of one of the series
of notches and the other located adjacent the
path of travel of the other series of notches,
manual means to move one of said engaging
means into the path of one of the series of notches
and af the same time move the other engaging
means out of the path of the other series of
notches so that notches of the two series thereof
alternately serve as stop determining means for
said shaft, spring means biasing said stop means
so that said engaging means may be snapped
back and forth by sald manual means alternately
to and from notch-engaging positions, and means
to lock at will said stop means in a position with
its engaging means out of notch-engaging posi-
tions. ‘ '
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