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This invention relates to hypodermic Syringes 
or needles and is particularly concerned with an 
automatic operating device for automatically 
performing injections into the human and ani 
mal bodieS. 
As a result of the significant development of 

chemical and hormonal therapeutics during the 
last twenty years, there has been an enormous 
increase in the number of intramuscular and Sub 
cutaneous injections to which Sufferers of Cer 
tain organic deficiences are submitted. The ex 
periments with oral application of chemical 
therapeutics and hormones in order to elimi 
nate injections thereof have not met With de 
cisive success on the whole. 
One of the objects of the invention is to solve 

the medical problem of performing the injec 
tion arising from this large increase in the num 
ber thereof. The invention can be applied in 
all those cases in which the sufferers from cer 
tain diseases must have injections daily, or at 
intervals of a few days, or even at intervals of 
a few years, possibly for the rest of their lives. 
The invention is particularly useful in Such 
cases as will be illustrated by the following ex 
amples: insulin-injections for diabetes; ergo 
tamin for status migrainosis; desoxycorticos 
terone acetate for insufficiency of the suprarenal 
gland and Addison's disease; injections for per 
nicious anaemia; calcium for asthma, haemo 
philia, hay-fever, malaria, rheumatism, allergic 
eczemae and osteomalacia; adrenalin or ephe 
drine for asthiana; Hecht's injection for haemo 
philia; or digitalis preparations for heart-fail 
ure in case these do not agree with the patient 
when taken orally. It is to be understood that 
this list is merely exemplary and does not serve 
as a limitation on the uses to which the inven 
tion can be applied. 
The above mentioned cases are among those 

which necessitate the patients to have injec 
tions by a physician daily, or at intervals of a 
few days, for years, or for the rest of their 
lives. Although practice has shown it possible 
to teach the patients to perform the injections 
themselves, by far the greater part of the at 
tempts to teach the patients have not proved. 
Successful because of psychic impediments and 
lack of the adroitness required. In such cases, 
the continuous treatment with injections pre 
Sents great inconveniences for the sufferer, in 
cluding loss of time and expense. These in 
conveniences can be met by applying the en 
tirely automatically operated hypodermic syringe 
of this invention. . . . . . . . - . . . . 
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For self-injection, the invention is particularly 
useful in-intramuscular and subcutaneous in 
jections because...in intravenous injections the 
aid of a physician Will remain indispensable 
considering the degree of experience and knowl 
edge needed in inserting the cannula or needle 
into the blood vessel. - ··· 
One of the features of the automatic syringe 

of the present invention includes an injection 
cylinder with a piston movable therein and hav 
ing a hypodermic needle at the foremost end 
thereof, said cylinder being constructed to fit 
into a cylindrical barrel, the rear part of said 
barrel having a casing Surrounding the same, 
the casing being capable of rotation relative: to 
the barrel when actuated by a spring. The pis 
ton is connected to the casing by means of a 
plunger attached to said piston so that during 
rotation of the casing a reciprocating movement 
back and forth is imparted to the injection cyl 
inder and to the piston therein. . . . . . . . .. 
The automatic hypodermic syringe of this in 

vention acts in four stages or steps. When the 
needle is in a retracted position relative to a 
conical cap thereon, an impervious cup filled 
with a sterilization fluid, such as ethanol, can 
be placed over the needle. In this manner, the 
hypodermic syringe will be in condition for in 
stantly receiving the liquid to be injected. The 
impervious cup and the conical cap attached to 
the cylindrical body to protect the front of the 
syringe are first removed, thereby exposing the 
retracted hypodermic needle. The ampoule then 
can be opened and the exposed needle insert 
ed therein. By pressing a small lever handle, 
the spring motivating means having been pre 
viously energized, the first step of filling the 
syringe from the ampoule can be caused to take 
place. The piston is retracted relative to the 
injection cylinder and a predetermined quan 
tity of liquid to be injected is drawn into the 
syringe, such as, for example, 2 or 5 cubic 
centimeters, or any desired amount. 
The piston then stops automatically and the 

empty ampoule can be removed and the coni 
cal restored to place, and when in this condi 
tion the syringe is ready for use. Next, the con 
ical cap can be pressed against the skin. The 
need for the usual sterilization by means of cot 
ton and alcohol is eliminated because of the small 
quantity of alcohol or sterilization liquid still re 
maining in the capillary passage of the conical 
cap. The lever handle then can be operated a 
Second time, which will release the piston and :55 allow the wound spring to drive the piston and 
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which will release the lever catch from in front 
of the locking shoulder 24 and permit the Spring 
to move the piston, piston rod, and plunger to 
the right. The resulting air pressure or vacuum 
in the injection cylinder 9 will cause valve 28 to 
open and the liquid or material to be injected 
drawn into injection cylinder 9. As this occurs, 
catch 22 will slide along the smooth side of the 
slidable bar 28 until the catch under urgence of 
leaf spring 23 is again pressed inwardly behind 
the locking end of the shoulder 25 of the rec 
tangular slidable bar 26. This will take place 
at the time when pin f4 slides into the right end 
winding screw-groove at the right-hand end of 
the cylindrical casing 6, or at the time when the 
direction of movement of the plunger with the 
piston is reversed and is ready to return to the 
left (Fig. 3). The ampoule then can be removed 
and the conical cap 2 replaced. 
When an intramuscular injection is to be made, 

the syringe can be placed with its conical top 
against the skin as seen in Fig. 1. If a sub 
cutaneous injection is to be made, the skin can 
be lifted up as shown in Fig. 2 so as to cause the 
needle to take the path shown in Fig. 2. 
The lever catch 27 now is turned to the other 

side, which can be done by clutching and pressing 
the syringe with four fingers against the skin 
while the thumb turns over the lever catch. Such 
movement will remove the lever catch 22 from 
in front of the locking end or shoulder 25 so that 
wound Spring 4 will cause rotation of cylinder 
casing 6 and move the cylinder 9, piston f 9, and 
the contents in the cylinder to the left (Fig. 3) 
as the needle is moved into the flesh. During 
this part of the operation, the injection liquid 
does not move out of the injection cylinder be 
cauSe valve 28 is pressed against its seat by leaf 
Spring 34. - ?????? 

The hypodermic needle thus will be moved 
from a retracted position relative to the conical 
cap 2 to a projected position relative thereto, 
Whereby it penetrates through the skin into the 
flesh until the point is reached where the upper 
end of the needle is stopped by striking against 
the inner small end 2b, of conical cap 2. This 
will arrest movement of the slidable hollow cyl 
inder 9. The injection cylinder 9, however, can 
be moved slightly further to the left, thus caus 
ing the valve to open against pressure of the 
spring 34. - 
The liquid to be injected will now be expelled. 

into the flesh by the piston continuing its move 
ment to the left relative to the injection cylinder 
9, the injection cylinder 9 remaining stationary. 
Upon completion of the injection with the piston 
at its left end (Fig. 3), the plunger 4 will enter 
the other groove of the cylindrical casing f6 and 
cause retraction of the needle from the muscle 
tissue until the needle is again retracted within 
the conical cap 2. Movement to the right (Fig. 
3) of the cylinder 9 and associated parts will 
continue until the injection cylinder 9 again 
strikes against stud 35, the piston 0 and plunger 
2 being stopped by the locking shoulder 24 again 
engaging the lever catch 22. 
The tubular cup 5 with ethanol therein again 

can be screwed to the lower end of the Syringe 
(Fig. 4) and the Syringe put away ready for uS 
again. - 

It is evident that the slidable bar 26 and cylin 
drical casing f6 with crossed groove 5 can be 
rein oved and Slidable bars having other chair 
acteristics and various types of casings with 
screw-grooves employed so as to produce varia 
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6 
tions and modifications in the travel of the needle 
and the travel of the piston. The length of piston 
travel relative to the injection cylinder controls 
the amount of liquid injected. Such a changing 
is quite simple and can be done by removing three 
ScreWS 36 in knob 3, said knob 3, spring 4 and 
hub 8 with ratchet wheel 20 then being re 
moved. The cylindrical casing S With the 
plunger Í2, piston rod í í, and piston 0 and the 
Slidable rectangular bar 26 then can be removed 
and other elements placed therein, as mentioned. 
In this nanner, it is possible to adapt the hypo 
dermic Syringe of the device to the various pre 
Scriptions Which the physician may give con 
cerning depth of penetration, angle of penetra 
tion, and the amount of liquid or therapeutic to 
be injected. 

It is to be understood that one form of con 
Struction is shown and that various modifica 
tions in the details thereof may be made with 
Out departing from the Spirit of the invention as 
defined in the appended claims. 
What is claimed: . . . . 
1. A hypodermic syringe comprising a rigid 

therapeutic holding chamber and needle con 
nected therewith, therapeutic expelling means 
connected with said chamber operable to expel 
therapeutic therefrom through said needle, moti 
Vating means connected with said expelling 
means through reciprocating motion mechanism, 
Said notivating means being energizable to re 
ciprocate Said expelling means and needle for 
moving Said needle into the skin, discharging 
therapeutic from the therapeutic holding cham 

5 her and then withdrawing said needle from the 
skin, means to energize said motivating means, 
and means releasably holding said motivating 
means in energized position so that upon release 
of the notivating means said expelling means 
Willi expel therapeutic from said chamber under 
the skin and then retract said needle. 

2. A hypodermic syringe comprising a thera 
peutic holding chamber and needle connected 
therewith, therapeutic expelling means connect 
ed to Said chamber operable to expel therapeutic 
therefron through said needle, spring operated 
mechanism connected with said expelling means 
through reciprocating motion apparatus, said 
mechanism being energizable to reciprocate said 
expelling means and needle, means to energize 
Said Spring, and means releasably holding said 
Spring in energized position so that upon release 
of the Spring said needle can be moved into the 
skin, Said expelling means can expel therapeutic 
from Said chamber through said needle as it 
moves relative thereto, and said needle retracted 
by Said Spring operated mechanism. 

3. A hypodermic Syringe for automatically per 
forming injections into human and animal 
bodies, Said Syringe having an injection cylinder 
and a piston movable therein, a hypodermic 
needle adapted to be mounted at the front end 
of Said cylinder, cylinder holding means for car. 
lying Said injection cylinder, a releasable spring 
actuated mechanism connected to said piston 
through reciprocating motion apparatus and 
moving Said piston and injection cylinder back 
and forth relative to said cylinder holding means 
When said Spring mechanism is released, said 
needle being moved forward therewith and back 
Ward after the therapeutic has been expelled 
from the cylinder and means to release said 
Spring to move said needle into the skin and in 
ject a therapeutic through said needle. 
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| 4. A hypodermic syringe for automatically per 
forming injections into human and animal bodies 
comprising an injection cylinder with a piston 
slidable therein, said cylinder being adapted to 
have a hypodermic needle mounted at the fore 
end thereof, a support for said cylinder, a Spring 
actuator connected to said piston through mech 
anism operable to impart a back and forth nove 
ment to said injection cylinder and piston, and 
means to render said spring effective to operate. 
said cylinder and piston, so that automatically 
said piston is, retracted to draw liquid into the 
cylinder, said needle: is projected, said piston ex 
pels liquid to be injected through said needle, and 
said needle is retracted. 

5. A hypodermic syringe for automatically per 
forming injections into human and animal bodies 
comprising an injection cylinder with a piston 
slidable therein, said cylinder being adapted to 
carrya, hypodermic needle at the fore end of said 
cylinder, a support for said cylinder, a revolving 
member mounted adjacent the rear end of said 
support, a connection between said piston and 
said revolving member, said connection impart 
ing a back and forth movement to said injection 
cylinder and piston when said member is re 
volved, so as to retract said piston to draw liquid 
into the injection cylinder, project said, needle, 
press said piston forward relative to said injec 
tion cylinder to expel liquid through the needle, 
and thereafter retract said hypodernic needle. 

6. A. hypodernic Syringe for automatically per 
forming injections into human and animal bodies 
comprising an injection cylinder, a piston mov 
able therein, a hypodermic needle mountable at 
the fore end of said cylinder, a tubular barrel into 
which said cylinder fits, a spring actuated revolv 
ing casing surrounding the rear part of said bar 
rel, means connecting said pistOn to Said re 
Wolving casing to impart a back and forth nove 
ment to said injection cylinder and piston when 
the casing is rotated relative to the barrel, where 
by the piston is retracted to draw liquid into the 
injection cylinder, the hypodernic needle is pro 
jected, the piston is moved forward relative to 
the cylinder to expel liquid, and the needle is 
thereafter retracted. 

7. A hypodermic syringe for automatically per 
forming injections into human and animal bodies, 
comprising an injection cylinder With a piston 
movable therein and a hypodermic needle mount 
able at the fore end of Said cylinder, a tubular 
barrel carrying said cylinder, a Spring actuated 
revolving casing mounted on the rear end of Said 
barrel, said revolving casing having a screw 
shaped endless groove therein, means connecting 
said piston With said endless groove to cause 
movement back and forth of Said piston relative 
to said barrel upon rotation of the revolving cas 
ing so that upon rotation of the revolving casing, 
the piston is retracted to draw liquid into the 
injection cylinder, and upon further rotation of 
the casing the hypodermic needle is first pro 
jected, the piston is pressed forward relative to 
the injection cylinder to expel liquid, and then 
the hypodermic needle is retracted. 

8. A hypodermic Syringe for automatically 
performing injections into human and animal 
bodies comprising an injection cylinder, a piston 
movable therein, a hypodermic needle mountable 
at the fore end of Said cylinder, a tubular bar 
rel carrying said injection cylinder, a spring ac 
tuated rotatable casing mounted on the rear end 
of said barrel, means connecting said piston 
with Said rotatable casing including an endleSS 
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8 
screw-groove, latch means, cooperable with Said 
piston to selectively control movement of the 
injection cylinder and piston. So that said pis 
ton is first retracted to draw liquid into the in 
jection cylinder and thereafter the needle is pro 
jected, the piston moved forward relative to the 
injection cylinder to expel liquid through said 
needle, and the hypodermic needle is retracted, 

9. A hypodermic syringe for automatically 
performing injections into human and animal 
bodies comprising an injection cylinder with a 
piston movable therein, said injection cylinder 
being adapted to have a hypodermic needle 
mounted at the fore end thereof, support means 
slidably carrying said injection cylinder, a spring 
actuated rotatable casing mounted on said Sup 
port, connections between said piston and said 
rotatable casing including a continuous screw 
groove for imparting reciprocating movement to 
said injection cylinder relative to said support 
upon rotation of the casing, and a normally 
closed valve at the fore end of said cylinder op 
erable after said needle has been projected for 
ward so that liquid may be expelled by move 
ment of the piston relative to the injection 
cylinder. 

10. A hypodermic syringe for automatically 
performing injections into human and animal 
bodies, Said Syringe having an injection cylinder 
and a piston movable relative thereto, said cyl 
inder being adapted to have a hypodermic needle 
mounted at the front end thereof, cylinder holding 
means for carrying said injection cylinder, said 
injection cylinder being movable relative to said 
holding means, a releasable Spring actuated 
mechanism connected to said piston to move said 
piston and injection cylinder back and forth rel 
ative to said cylinder holding means when said 
Spring mechanism is released, and a normally 
closed valve at the front end of said cylinder, 
Said Valve being operable when said needle 
reaches its projected position so that movement 
of the piston relative to the cylinder thereafter 
can inject a therapeutic through the needle. 

11. A hypodermic syringe for automatically 
performing injections into human and animal 
bodies, Said Syringe having an injection cylinder 
and a piston movable therein, said injection cyl 
inder being adapted to have a hypodermic needle 
mounted at the front end thereof, cylinder hold 
ing means for movably carrying said injection 
cylinder, a releasable spring actuated mechanism 
connected to said piston moving said piston and 
injection cylinder back and forth relative to said 
cylinder holding means when said spring mech 
anism is released, a cap securable to the front 
end of the cylinder holding means through which 
Said needle can be reciprocated, and means to 
actuate said spring to project said needle from 
Said cap into the skin, inject a therapeutic there 
through, and automatically retract said needle. 

12. A hypodermic syringe for automatically 
performing injections into human and animal 
bodies, said Syringe having an injection cylin 
der and a piston movable relative thereto, said 
injection cylinder being adapted to have a hy 
podermic needle mounted at the front end there 
of, cylinder holding means for movably carry 
ing Said injection cylinder, a releasable spring 
actuated mechanism connected to said piston to 
move Said piston and injection cylinder back 
and forth relative to said cylinder holding means 
when Said Spring mechanism is released, a cap 
Securable to the front end of the cylinder holid 
ing means through which said needle can be re 
ciprocated, a normally closed valve located at 
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the front end of said injection cylinder to con 
trol the flow of therapeutic therefrom, and 
means to open said valve when said cylinder and 
needle have reached a projected position so that 
the piston can thereafter inject a therapeutic 
through the needle. V- • V 

13. A hypodernic Syringe for automatically 
performing injections into human and animal 
bodies, said Syringe having an injection cylinder 
and piston movable relative thereto, a hypoder 
nic needle adapted to be mounted at the front 
end of Said cylinder, cylinder holding means for 
carrying Said injection cylinder, a Spring actu 
ated revolving member mounted at the rear end 
of Said cylinder holding means, a connection be 
tween said piston and said revolving member, 
said connection being adapted to impart a back 
and forth movement to said injection cylinder 
and piston. When Said member is revolved, a valve 
mounted at the front end of said injection cyl 
inder and engageable with a valve seat therein, 
resilient means normally pressing said valve 
against the valve seat, and means to open said 
Valve When Said injection cylinder reaches the 
forward end of its travel so that a therapeutic 
can be injected through said needle from said 
injection cylinder. 

14. A hypodermic Syringe for automatically 
performing injections into human and animal 
bodies, comprising an injection cylinder and pis 
ton movable therein, a hypodermic needle adapt 
ed to be mounted at the front end of said cyl 
inder, cylinder holding means for movably car 
rying said injection cylinder, a releasable spring 
actuated mechanism connected to said piston to 
move, when released for a first time, said piston 
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in Said cylinder in backward direction to draw 
a, therapeutic into Said cylinder, and when re 
leased for a second time, automatically and Suc 
cessively first to move said piston, said injection 
cylinder and Said needle in forward direction to 
move the needle into the skin, subsequently to 
nove Said piston in a forward direction relative to 
said injection cylinder to expel the therapeutic 
from Said cylinder through said needle, and lastly 
to move Said piston, said injection cylinder and 
Said needle in a rearward direction relative to 
Said cylinder holding means to retract the needle 
from the skin, means operable to release said 
Spring actuated mechanism, and means to acti 
vate the Spring of said mechanism. 

JOHANNES W. H. TUYTENBOGAARI'. 
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