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1 
This invention relates to medical syringes. 
The general object of the invention is to pro 

vide an automatic medical syringe propelled by 
a motor, preferably electric, which enables drug 
solutions contained in a disposable ampule-car 
tridge to be >automatically injected at a prede 
termined rate. 

In the medical profession there is an urgent 
need for such an instrument. Itis needed for the 
administration of drugs which owing to their side 
reactions should be injected very slowly, such as 
the arsphenamides, strophantin, X-ray dyes and 
many other drugs. 

It is also needed in the administration of those 
drugs which are rapidly destroyed in the body 
or quickly eliminated therefrom and yet Which 
require their concentration to be maintained in 
the blood as by means of repeated injections 
or constant infusion. Penicillin, sulfonamides, 
many hormone drugs (such as adrenalin or in 
sulin) some anesthetics and sedatives given in 
travenously, heparin, and others may require 
such method of administration. I 
A third important use of such an instrument 

is in the administration of large amounts of 
fluids parenterally (saline, plasma, glucose solu 
tions) as Well as the transfusion of preserved 
blood at a precisely controlled and predetermined 
rate. An automatic syringe can also be used like 
a perfusion or infusion pistonpump for labora 
tory experimental purposes. 
An additional object of the invention is to pro 

vide an automatic self-propelled (preferably elec 
tric) syringe to be used with interchangeable and 
disposable cartridges of a novel type. 
A further object of the invention is to provide 

an automatic self-propelled syringe which can 
be mounted together with other syringes of the 
same type but of a different size ii' necessary and 
set up like a “syringe battery” on a mobile chassis, 
all the syringes in such battery being connected 
with the same inserted needle and each of them 
injecting simultaneously a different drug solu 
tion in a predetermined amount and rate. 
Another object of the invention is to provide 

a small automatic syringe driven by a portable 
motor (preferably electric) and mounted in a 
portable box, all of which can be attached to one 
of the extremities of the body for an unlimited 
period of time. In this Way the freedom of move 
ment of the person subjected to such a prolonged 
Vinjection is not hampered. 

Other objects, advantages and applications of 
the invention Will be apparent from the following 
description and drawings, wherein: 
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Fig. 1 is a perspective View of a 1Go cc. elec 
trically driven automatic syringe according to 
this invention, loaded with a cartridge and in 
action; 

Fig. 2 is a side View of the same automatic 
syringe in an unloaded position; 

Fig. 3 is a perspective View of another modi 
ñcation of this invention showing a 2O cc. elec 
trically driven automatic syringe of a portable 
type loaded and in action, provided with a port 
able electric motor, said syringe being mounted 
in a box attached to one of the extremities of the 
body; 

Fig. 4 is a partially diagrammatic view in 
longitudinal cross-section of the syringe shown in 
Fig. 3; ' 

Fig. 5 is a sectional View ̀ of the discharge por 
tion of a closed self-propelled automatic syringe 
along line 5_5 of Fig. 4; 

Fig. 6 is a sectional View of the rear portion of 
the same syringe along line 6--6 of Fig. 4; 

Fig. 7 is a rear end vieW of a connecting mem 
ber in an open position; ‘ 

Fig. 8 is a rear end View of the connecting 
member in a closed position; 

Fig. 9 is a front end view of the connecting 
member in a closed position; 

Fig. 10 is a fragmentary horizontal transverse 
cross-sectional View through said connecting 
member along line lll-I il of Fig. 2; 

Fig. 11 is a fragmentary View in longitudinal 
cross-section of a modified cartridge for use 
with the syringe in accordance with the inven 
tion. 

Referring now particularly to the drawings it 
will be seen that the automatic self-propelled 
syringe of this invention can be applied in two 
main types: 

1. The stationary type, as shown in Figs. 1_2; 
it is mounted together with its‘motor I(prefer 
ably electric) on a movable support. 

2. The portable type, as shown in Figs. 3 and 
4; it is of a small size (5-20 cc.) and is mounted 
in a portable box attachable to one of the ex 
tremities of the body. It is driven by a portable 
motor, preferable electric, With which it is con~ 
nected by a flexible drive shaft. 
The electrically driven automatic syringe con 

sists of (a) a syringe, (b) an interchangeable dis 
posable cartridge containing the drug solution, 
(c) a perforator mounted on the discharge end 
of the syringe and connected with a iiexible tub 
ing, to the other end of which a needle is at 
tached, and (d) an electric motor. ' 

' The syringe (in a strict sense) takes the form 
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of a horizontal barrel, the lower part of which is 
stationary. ’I'he latter consists of a central por 
tion l provided with front and rear reinforce 
ments 2a and 2b. The rear reinforcement 2b 
continues into the end portion 3 of the syringe 
which terminates at the rear in vertical semi 
circular plate 5. A cylindric bearing ê for the 
plunger rod 3| is secured to said plate 5. The 
central portion of the lower stationary part of 
the syringe has an aperture 6 (Fig. 2) and termi 
nates at its front end in semicircular plate l'. A 
forward extension 8 carries a threaded portion ii 
adapted to engage the rear end et of the barrel 
of a perforator The upper half part of the 
forward end of the syringe is formed by another 
semi-circular plate lil to which the upper half of 
the forward extension ll is attached. Tit is pro 
vided on its upper surface with a small aperture 
i2. The plate I0 as well as the upper part of the 
extension l! are hinged at i3 and secured by a 
latch It. The lower part of the syringe is at 
tached to the support l? by means of two front 
and rear supports lEa and l5b secured to blocks 
¿Ea and leb. On the lateral sides of the syringe 
two guideways I8 are attached, which are open to 
the rear 2f; and closed in front Iii (see Figs. 5 
and 6). 
The upper sliding part of the syringe has a 

central portion 2l, front and rear reinforcements 
22a and 22D, and aperture 2d. The rear rein 
forcement 22h continues into the upper portion 
of the syringe .barrel 23 on which a handle 25 
is mounted for backward and forward sliding of 
the upper part of the Syringe so as to open or 
close the latter. The portion 23 of the sliding 
part is closed from the rear by a vertical semi 
circular -plate 26 which contacts with the cylin 
dric bear 4 and borders with the lower semi 
circular plate 5. The slides 21 of the sliding part 
of the syringe move in their guidewaysI i8. Small 
plug-s (not shown) are adapted to each of them 
to prevent the sliders 2l from dropping out of 
guideways.V 
The front portion of the hollow chamber of 

the syringe forms the receptacle for the reduced 
front part of the cartridge and is formed by lower 
and upper extensions 8 and il. This receptacle 
communicates to the rear with the middle por 
tion of the hollow chamber of the syringe into 
which the barrel of the cartridge 13B containing 
the 4drug solution 56 is inserted. The rear )por 
tion of the hollow chamber of the syringe is con- 
tained Vwithin the upper and lower portions 23 
and 3 of the syringe and harbors the head of the 
plunger 2S and Sil when the ̀ syringe is unloaded. 
The head of the plunger is formed of a narrow 
29 and wide tt portions which are integral or 
welded together, and it is attached to the plunger 
rod 3l which is internally `bored 32 through its 
whole length. To the lower surface of the plunger 
rod a thin bar 33 is attached, which engages a 
groove in the lowest part of the plunger rod bear 
ing ¿i and in such way prevents the plunger and 
the plunger rod from deviating and rotating dur 
ing the thrust (see Fig. 6). To the rear of the 
plunger rod 3l a connecting member is attached 
(Figs. 7 and 8) for coupling the plunger rod ti 
to the threaded drive shaft 8l of the motor. 
The connecting member Bt-t‘l comprises an 

oval shaped portion 3d. To its upper part a bolt 
35 is attached terminating in a handle 35 which 
Amay be rotated. The bolt 35 accommodates a 
vertical shaft 3l> (Fig. 10) which is attached at 
its upper end to the handle 36 and at its lower 
portion to a gear 43.23. The latter engages a hori 
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4 
zontal rack bar 39, the rear and front yportions 
of which 4D are smooth and form a bolt running 
through the bore di in the Lipper part of the con 
necting member. The middle portion of the con 
necting member d2 (Figs. 2, 7 and 8) has a circu 
lar vertical cross-section. it is provided with 
three bores: (a) the upper bore which is a con 
tinuation of the bore di and through which the 
bolt ¿it is running; (b) the middle bore which is a 
continuation of the large central longitudinal 
bore of the plunger rod 32 and through which 
the drive shaft of the motor 8l is running; and 
(c) the lower bore, through which a short thin 
shaft d3 extends. The latter terminates in latch 
de which is adapted to engage a small hole 82 in 
the front wall of the motor box. The connecting 
member further comprises two semicircular mem 
bers 45a and ¿5b hinged on the shaft 43. Each 
member d5 is provided internally with a hori 
zontal groove @da and @6b threaded correspond 
ingly to engage and mesh the screw threaded 
shaft 3l. To the part of each of the inem 
bers :35a and 6551> a collar ¿ila and lill] is at 
tached, having a small circular .bore (Figs. 1 and 
7). When both semicircular halves of the rear 
portion of the connecting member are closed, 
there two collars stand one behind another form 
ing a channel. By an appropriate turn of the 
handle Se the rear portion of the bolt d@ is pushed 
into this. channel and locks both members 45a 
and ¿5b tightly around the drive shaft El of the 
motor. In this position a tight fit is produced 
between the threaded part of the drive shaft of 
the motor Si and the threaded grooves êâa and 
del) of the connecting member. If the handle 
35 is turned to the other side,.the bar Lid will be 
pushed forward out of the channel, so that both 
semicircular' halves of the rear portion of the con 
necting member' ¿itc and 45h get disconnected 
and the tight fit between the connecting member 
and the threaded portion of the drive shaft 8l 
is severed. This enables the 'plunger rod to move 
forward or backward in response to the manual 
pressure exerted upon the handle 35 and the 
bolt 35. 
The ampule-cartridge containing the drug solu 

tion consists of a cylinder 48 made preferably of 
glass. It comprises a reduced front portion, called 
the head >of the cartridge dit which is closed by a 
cap member E@ preferably made of rubber. 
After the ampule-cartridge has been manufac 
tured, sterilized and sealed with the cap member 
5t a protective cover (not shown) made of 
aluminium, paper, cellophane or other appropri 
ate material is placed lupon the latter. This is re 
moved before use. The rear portion of the glass 
cylinder has a closure in the form of a combined 
stopper and piston member 52 which is made 
preferably of plastic or cork. It has on its pe 
riphery a circular fluid-tight band 53 made pref 
erably of rubber, and centrally a hollow 54 which 
is adapted to engage the reduced front portion 
of the plunger head y29. The utmost rear por 
tion of the cartridge ¿i8 which is situated to the 
rear of the combined stopper and piston mem 
ber 52 is adapted to accommodate the wider por 
tion of the plunger head 3@ before the start of 
the injection. When the injection is started this 
wide portion of the plunger head 33 exerts the 
pressure only upon the peripheral part Iof the 
combined stopper' and piston member 52 which 
prevents the breakdown of the latter during 
operation. 
The external part of cartridge cylinder `bears 

painted or etched inscrpitions denoting the con 
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tents of the cartridge and the concentration of 
the drug solution 56 in it as well as graduations 
in cc. 55 readable through the upper aperture of 
the syringe barrel 24 after the cartridge has been 
loaded into the syringe. The -position of the com 
bined stopper and piston member in respect to 
the graduation indicates the actual amount of 
drug solution which has been discharged from 
the cartridge. 
The usual content of the cartridge is a fluid 

drug solution 56. The ampule-cartridge with its 
content is prefabricated. It may also contain a 
powder which is dissolved before the use of the 
cartridge. This can be done through the stopper 
member by means of a double barrelled needle 
through which the solvent is introduced while the 
air escapes. ‘ 

A modiñcation of the above cartridge is dis 
cussed below. 
The perforator with a ñexible tubing attached 

to it connects the contents of the ampule-car 
tridge, which is charged into the syringe with the 
needle inserted in the body of the patient. The 
perforator consists of a metal barrel 51 having 
thick walls and bearing in its upper part a C« 
shaped aperture 58 having a front and rear recess 
58a and 58h (Fig. 2). The barrel of the per 
forator has a reduced front portion 59 and com 
prises in its rear part a mobile nut 60 which is 
adapted to engage the threaded front portion of 
the syringe 9. The barrel of the perforator is 
bored throughout its length forming a channel 
6|. The front part of the latter forms the front 
chamber of the perforator 62. This is formed 
only when the glider of the ‘perforator 63' is 
pushed backward. 
The glider 63 to the upper surface of which a 

bolt 64 is fastened engages the adjacent internal 
surface of the barrel of perforator and in any 
position obturates the upper aperture of the lat 
ter. The glider is bored throughout its length. 
Its central internal channel 65 continues back~ 
ward into the channel of the needle 66 and for 
ward into the front chamber 61 of the glider 63. 
The latter communicates with the front chamber 
of the perforator 62 by means of small openings 
68 situated on the periphery of the front wall of 
the` glider 63 which tapers to form plug 69 to 
which a rubber or cork cap 1U is attached. The 
reduced front part of the perforator 59 continues 
into a flexible tubing 1| made preferably of rub 
ber or other iiexible material. The tip of the 
tubing is connected with the inserted needle. 

After the perforator has been mounted on the 
syringe by means of its mobile nut 69 and the 
bolt 64 of the perforator has been pushed back 
ward and locked in the rear recess of the Caper 
ture 58h the needle 66 will be forced to perforate 
the cap member 50 of the cartridge and enter the 
head 49 of the latter. This can be observed 
through the aperture I2 provided in the upper 
part of the extension ll of the syringe. At the 
same time the plug 69 pushed backward will open 
the reduced front portion of the perforator 59 
so that a communication is established between 
the flexible tubing 'H and the fluid content of the 
cartridge 56. When, however the bolt 64 is 
pushed forward and locked in the front recess of 
the aperture 58a the needle S6 of the glider will 
leave the cartridge and the plug 69 covered with 
the rubber cap 1D will enter and close the re 
duced front portion of the perforator 59, so that 
the connection is severed between the flexible 
tubing and channel 6| of the perforator. The 
nexible tubing 1l terminates distally in a rigid 
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6 
tip portion 12 which has engaging means ‘I3 to 
engage the rear portion of the needle. ` 
A modification of the cartrldge-ampule is 

shown in Fig. 11. Here the flexible conduit ‘Ha 
is mounted directly on the reduced front part 
(head) of the cartridge cylinder 49a forming a 
tubular integral portion of the latter. Both cyl 
inder 48d and tubing 'Ila are ñlled with the drug 
solution 56a and the rear portion of the cartridge 
is closed by a combined stopper and piston mem 
ber `52a comprising a fluid-tight circular band 
53a. The tubular portion of the modified car 
trîdge has on its distal end a rigid tip portion 
12a comprising means for engaging a needle 13a 
and closed by a membrane 50a, preferably made 
of rubber. The rigid tip portion of the tubing of 
the modilied cartridge is covered during storage 
by a removable cover 5Ia made of aluminium, 
cellophane, paper or other material. No perfo 
rator of a kind described above is needed for the 
modified cartridge. 
The driving element of the automatic syringe is 

the screw threaded drive shaft 8|, having a, re~ 
duced portion Blb which is connected to the gear 
|93 and which by means of the connecting mem 
ber 34-41 may be coupled to the plunger rod 3l 
of the syringe. With the rear portion of the con 
necting member 45a and 45h locked around the 
threaded central portion of the drive shaft 8| the 
rotation of the motorcauses the connecting mem 
ber and the plunger 29-3l to move forward. 
This exerts a pressure on combined stopper and 
piston member of the cartridge 52 and results in 
expelling the fluid contents 56 of the cartridge 
through the flexible tubing ‘Ha or 'H into the 
needle. The forward movement of the plunger 
continues until the threaded part of the connect 
ing member ceases to contact the screw-threaded 
portion of the drive shaft and gets in contact with 
the smooth reduced portion of the latter. 
The electric motor driving the automatic 

syringe preferably should have a low rate of rev 
olutions. If the pitch of the screw threaded shaft 
of the syringe is such that the discharge of the 
fluid from the cartridge requires twenty revolu 
tions of the drive shaft, and the rate of revolu 
tions of the motor is between 1 and 200 per hour. 
at the slowest rate the syringe will empty in 20 
hours and at its quickest rate--in 6 minutes. 
The electric motor, as described in this embodi 

ment is contained in a box 95 and is attached to 
a stand 96 (see Figs. 1 and 2). The power is pro 
vided by a regular electromotor of small dimen 
sions adjusted to alternate or direct current, and 
which has a relatively low rate of revolutions per 
minute. In the embodiment which is here de 
scribed the motor having 500 revolutions per min 
ute is used and the speed is reduced to the re 
quired range of 1_200 revolutions per hour by 
aid of an appropriate gear box and a rheostat 
(not shown in the drawings). The current enters 
the motor through the plug 91. On the 'top of 
the motor a switch 98 is mounted, which switches 
the motor on or off and a speed control switch 
90 for adjustment of the rate of delivery is also 
provided. The construction of the motor, gear 

 box, the rheostat, switch and the plug are as 

75 

usual (not shown in the drawings) . 
The portable attached type of self-propelled 

automatic syringe has a size of 5-20 cc. preferably 
and in its basic features does not differ from the 
above described stationary type. 'I‘he syringe of 
the portable type is contained in a portable box 
which is attached to one of the extremities of the 
body by aid of belts. The motor transmitter con 
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sists of a small gear box |00 (Figs. 3 and 4,) which 
is reduced in its front portion l0! and which com 
prises bearing |02 for the rear portion of the 
drive shaft Blb which ends by a .small gear |03. 
In the rear portion of the gear box another gear 
|08 is contained which meshes the gear .of .the 
drive shaft |03 and by means of a connector |09 
engages the ñexible wire |||l rotating in an in 
sulating cord. The latter is connected with the 
drive shaft of the motor so that the revolutions of 
the latter are -transmitted to the drive shaft of 
the syringe 3|. The transmitter also comprises 
a notch |04 for the latch .lie of the connecting 
member of the plunger rod, and by means .of 
shoulders .|05 and a central column |06 is at 
tached to the stand |01. . 
The container for the ̀ portable syringe consists 

of a fiat base ||| to which the support .of the 
syringe Il and the stand of the motor transmit 
ter |01 are attached. To this base a cover .| |2 
is fastened, preferably made of plastic. The up 
per part of the cover is transparent and vit opens 
laterally by aid of a hinge Hä. The cover ¿is 
closed by means of a lock H3 and it has in its 
front wall a long »and narrow aperture ||5a 
through which the iiexible tubing 'iI or the tubu 
lar portion of the modified cartridge 'Ha passes. 
A similar aperture ||5b is provided in the rear 
wall of the cover for the ñexible drive wire lm. 
The flat base of the container can be attached 
to one of the extremities by aid of two belts Htc 
and ||6b and two intermediary inlays: the upper 
of them | il is fiat above and concave below,.and 
the lower one ||3 has a concave upper surface 
and a convex lower one. The motor of the porta 
ble type of automatic syringe is contained in a 
portable box H9. The current enters the motor 
with the wire |20. The dial of the speed control 
is the same in both types of syringes. The ex 
ternal switch of the speed control .Se has a 
pointer 12| the tip of which |23 is set by means 
of the handle |22 on the respective figure of the 
dial. The rate of delivery is indicated on the 
dial in terms of (a) revolutions per hour of the 
drive shaft of the syringe |24, (b) time in which 
the syringe will empty (§25), and (c) rate of 
delivery in cc. per lhour (i 25). Since the portable 
motor can be coupled to syringes of various sizes 
(5-20 cc.) the dial of the motor comprises an 
additional switch |27 which shifts the figures of I 
the rate of delivery depending upon thesize of 
the syringe used. The latter automatically shows 
in the aperture |25. The turn of the switch |27 
by means of a gear train (not shown) causes the 
shift of a disc on which the respective figures are 
drawn. 
The automatic syringe is loaded and set in 

motion as follows: The sterile wrapper is re 
moved from the head of the ampule-cartridge. 
Then the cartridge is charged into syringe, so 
that its main body is set in the middle portion vof 
the hollow chamber of the syringe, andr its head 
is placed in-its- reduced front portion. The upper 
front plate In with its extension | | is .closed-on its 
latch I4 and the sliding part of the syringe by 
means of the handle 25 is pushed forward to lock 
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the ampule-cartridge within the hole chamber of - 
the syringe. The sterile perforator with its bolt 
in position 58a is wound on the threaded portion 
of the syringe 9 by means of the nut 60, andthe 
flexible tubing with a needle `on its distal end is 
attached to the tip of the perforator. Then the 
bolt 54 is pushedbackward Vfrom. the-position 58a 
to the position 5,317 so that its needleïßß pierces 
the cap member 50 and establishes the communi 75 

S 
cation of the ñuid between the cartridge Vand the 
tubing. This .can be observed through the aper 
ture I2. Now the bolt _35 is pushed forward by 
hand, so that the plunger head 29.-30 enters the 
cartridge and engages the combined stopper and 
piston member .52. The push on the Vbolt 35 is 
continued until the air is completely driven .out 
of the perforator, fiexible tubing and the needle, 
and until the iiuid flows out. Then the .connect 
ing member is locked around the .drive shaft 8| 
by turn of the handle 3B. The switch of the 
speed control is set on the required rate of Yde 
livery and the motor is switched on. . 
The use of the modified ampule-cartridge .(Fig. 

11') simplifies the operation still more. After the 
cartridge has been charged in the syringe, the 
sterile wrapper from the tip of the tubular por 
tion is removed and a sterile needle is .attached 
to its end after removal for penetrating the 
membrane. The Vair is removed from the system, 
as described above, and the connecting member 
is locked around the >drive shaft of the syringe. 
The needle is inserted and the motor is switched 
on, after its speedV has been adjusted by an .ap 
propriate turn of the switch of the speed control. 
The .advantages of this invention are apparent 

from the above given description. The .electri 
cally driven automatic syringe enables automatic 
parenteral administration of any .drug >solution 
@Ontaíned in the prefabricated ampule-cartridge 
at any rate varying from a few minutes to many 
hours depending upon the requirements of the 
injection. The use of cartridges of a modilied 
type containing drug solutions enables the ad 
ministration of the drug without sterilizationin 
the office or hospital of any part of the instru 
ment except the needle. The rate of the admin 
istration of the drug can be adjusted .during the 
injection and is controlled >precisely by the 
mechanism of the driving motor. The drugsolu 
tion can be also easily changed during the in 
jection by exchange of the cartridge, The use 
of a battery of self-propelled syringes renders 
possible the administration of many different 
solutions in various amounts and at different 
rates through only one inserted needle. .The use 
of the portable type of a self-propelled syringe 
makes possible a continuous administration of 
small amounts of drugs during 24 hours without 
hampering the freedom of movements of the sub 
ject. Other practical advantages of the instru 
ment will also be readily apparent. 
As many possible embodiments may 4be made 

of the features of the above invention and as the 
art herein described might be varied in various 
parts all vwithout departure from >the scope `of 
the invention, it isY to be understood that all mat 
ter shown in the accompanying drawings herein 
before set forth is to be interpreted as illustra 
tive and not in a ‘limited sense. For instance 
the coupling of the plunger rod with the drive 
shaft may be varied, the graduations may be 
setnot on the wall of the glass cylinder of the 
cartridge but on the plunger rod, the general 
aspect of the syringe may be changed, lmany 
variants of the construction of the motor and 
of the ampule-cartridge are possible. I intend 
therefore by the appended claims to cover all 
such modifications as fall within the true spirit 
and the scope of the invention of the self-pro 
pelled automatic syringe with motor drive. 
What I claim is: 
1. In a motor driven medical injection appara 

tus for the controlled automatic injection of fluid 
medicaments, comprising a stationary support, a 
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motor secured to said support, and a plunger 
mounted on said support and operatively asso 
ciated with the drive shaft of said motor, a 
receptacle rigidly secured on a stationary part of 
said apparatus, a, disposable cartridge in said 
receptacle for containing injectable fluid medica 
ment in operative alignment with said plunger, 
whereby the contents of said cartridge are auto 
matically discharged on operation of said motor, 
said receptacle comprising a hollow chamber, a 
cover member movable to disclose an opening 
for loading said cartridge in said receptacle, a 
front Wall portion for preventing forward move 
ment of said cartridge, said front wall portion 
having an outlet port for discharge therethrough 
of said injectable medicament, and an opening 
in the rear portion for reception therein of said 
plunger. . 

2. In a motor driven medical injection appara 
tus as claimed in claim l, the provision of means 
for manually operating said plunger independent 
ly of said motor. 

3. In a motor driven medical injection appara 
tus as claimed in claim 2, the provision of means 
for changing the rate of travel of said plunger. 

4. In a motor driven medical injection appara 
tus as claimed in claim 3, the provision of a 
screw-threaded drive-shaft connected with said 
motor, a travelling nut mounted on said drive 
shaft and connected with said plunger, and means 
for preventing rotation of said nut during the 
axial travel thereof. , 

5. In a motor driven medical injection appa 
ratus as claimed in claim 3, a screw-threaded 
drive shaft connected With said motor, a travel 
ling split nut mounted on said drive shaft, means 
for preventing rotation of said split nut during 
axial travel thereof, a connecting member for 
connecting said split nut and said plunger, and 
manual means for disconnecting said spilit nut 
and said drive shaft. 

6. In a motor driven injection apparatus, a 
stationary support, a motor having a drive shaft 
secured to said support, a plunger operatively 
associated with the drive shaft of said motor, a 
holder on said support, and a container for in 
jectable fluid rigidly secured in said holder in 
operative alignment with said plunger, said con 
tainer comprising in combination a sealed am 
pule containing injectable sterile fluid, a dis 
charge opening at one end of said ampule, a ilex 
ible conduit ‘having one end secured to said dis 
charge opening and an opposite end being adapt 
ed for securing to a needle, and displaceable 
combined stopper and piston means at the other 
end of said -ampule for sealing said other end of 
said ampule and for discharging said injectable 
ñuid from said ampule through said tubing in re 
sponse to pressure applied on said displaceable 
means by the plunger of the injection apparatus. 

7. In combination, a dischargeable container 
for injectable fluid, comprising an ampule, an in 
jectable iluid sealed within said ampule, an open 
ing at the front end of said ampule, penetrable 
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10 
closure means association with said opening for 
sealing the front end of -said ampule, and dis 
placeable combined stopper and piston means 
slidably mounted at the rear end of said ampule 
for sealing said ampule `from the rear and for 
discharging said injectable fluid from the am 
pule in response to external pressure applied upon 
said displaceable means, a flexible conduit, means 
associated with one end of said conduit for es 
tablishing communication of injectable fluid be 
tween said ampule and said conduit through said 
penetrable closure means, means at the other 
end of said con-duit for attaching a needle, motor 
driven means operatively associated with said 
displaceable stopper and piston means for dis 
charging said container at a predetermined and 
controlled rate, and securing means ̀ associated 
with said motor driven means for rigidly holding 
said container in operative alignment with said 
mot-or driven means. 

8. A disposable container for injectable fluid, 
comprising a sealed from the rear ampule, a re 
stricted discharge opening :at the front end of 
said ampule, a ñexible conduit having one end 
connected to said opening, closure means .at the 
other end of s-aid conduit for sealing the latter, 
means for attaching a hypodermic needle at said 
other end of the conduit, an injectable fluid 
sealed Within said ampule and sai-d conduit, and 
displaceable combined stopper and piston means 
slidably mounted at the rear end of said ampule 
for sealing the injectable fluid in .the ampule and 
for -discharging said fluid from the ampule and 
conduit in response to externally applied pres 
sure upon said -displaceable means. 

9. In combination, a disposable container for 
injectable fluid, as claimed in claim 3, mot-or 
driven means operatively associated with said 
container for discharging said container at a pre 
determined and controlled rate, and securing 
means associated with said motor driven means 
for rigidly holding said `container in operative 
alignment with said motor driven means. 

GEORGE BRONISLAW GLASS. 
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