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My present invention relates to a hypodermic : 
_, syringe which may ‘be ?lled with proper medica 
m'ent, efeully' sterilized and then sealed, with .as 

' surance‘th'at all parts thereof will remain sterile 
. until the syringe is used to hypodermically in-_ 
ject the. medicament into a patient. 

7 One object of the invention is to provide a hy 
podermic syringe‘ of this .character which may 

. be made at relatively small cost so that it is 
feasible and. economical to discard the syringe 10 
after it-‘isjo‘nce used, thus eliminating the dan-~ ' 

. ger of a subsequent use without proper steriliza 

_. further object is tov provide a syringe struc 
ture Which may be made with few parts and 
the parts‘ assembled in a minimum of time; the 
structure being so designed as to permit conven 
ient preesterilizationf of all parts thereof‘ and 
sealing of the parts in an absolutely closed con 

. tainer which prevents in?ltratio-nof germs after 
' assembly. 

A‘ still further object is to provide a syringe 
‘structure comprisingha _ pair of telescopically 
mounted tubes which. can, be readily sealed at 

Qthe' joint: between them, the tubes enclosing a 
.hypoderinicneedle and the medicament orother 

I liq'uid’t'o be‘ injected in‘ separate compartments, 
which compartments are separated by '1 a plug 
which may also‘ serve the purpose ofwa piston for 
displacing the liquid through the needle when it 

- .‘Still' anotherob‘jec't is to, provide ‘the needle 
" which ‘is usually of metal is'olatedfrolnthe liq 
uid by the piston so that there is no, possibility 

. of either deterioration of the needle or contam 
ination of the liquid by corrosion o'f'theneedlej 

' both the needle and the liquid being enclosed in 
the tubes forming the casing of the structure to 
prevent in?ltration of germs or‘ ‘dust to either 
theneedle‘or the liquid. _ , 
With these and other objects in view, ‘my in“ 

vehtion consists’ in the combination,‘ construc 
tion and arrangement of the various, parts of 
my hypodermic syringe whereby‘ the objects con 
templated areattained, as hereinafter niorefully 
set forthi pointed out in my claims and mus 

. trated in the accompanying drawings, in which: 
Figure 1 is a perspective View 015 a hypodermic 

syringe embodying my‘invention, the figure being 
' shown approximately full-size for a .Syringejhav 
ing #21 cubic centimeter volume in the liquid or 
medicament space; j I - 

Figure 72" is a side elevation showing the four 
_ essential'parts of the syringe; 

Figure3 is a sectional view on the line' 34-3 and 
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2. 
inthe directionof the arrows as indicated in 
Figure 1 showing the parts in the position they 
assume at the smear initial assembly, this ?g 
ure being substantially twice the scale of Fig 
ure'l; . 

' igure 4 is a similar sectional View showing the 
syringe in use; - 
Figure 5 is a similar sectional View of an al 

ternative form of the invention; ‘ 
Figure 6 is a further enlargedv cross-sectional 

view'of still another'form of the present inven 
tion; ' -, 

vFigure‘ 7' is a sectional view on the line 'l——'l 
and- in the direction'o'f the arrows as indicated 
in Figure v6 showing a‘ joint between the medi 

' cine tube ‘and the‘n'eedle‘tube; 
Figure'B' is‘pa-sectio‘nal view‘ on the line 8—8 

> and ini-the; direction of‘ the arrows as indicated 
in Figure 7 showing further details of the joint 
and ' . 

VYFi'gu're'Q is a sectional view on the line 9—9 
' andv‘in the direction‘ of the arrows as indicated 
, in Figure 6; showing ‘particularly a needle lock 

25 
‘i‘rig element. . _ I 

In the accompanying drawings‘, in Figures 1 to 
4p,’ I ,haveused the reference numeral It!’ to in 

dicate, in general, a medicine tube, I'Za piston, 
' M a hypodermiclnee‘dle structure, and [6 a nee 
dle enclosing tube. The tube l0 mayv be molded 
of glass or transparent plastic so that the medic? 
ament or liquid I 8 therein may be readily seen 
through the wall of the tube. The medicine tube 
""Hl ‘has a closed ‘end 20! and at its open end has 

' a small annularbead 22 around it'. The open 
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end is slotted slightly,’ as at 24,’ for a purpose 
which will'herein'after appear. 

' Thelpis‘ton' 12 may‘ be made of rubber or simi 
lar material, preferably impregnated with wax 
or other lubricant. The piston [2 has a socket 
26 to receive one-end of the needle structure M. 
The socket, since it passes only part-way through, ’ 

f leave'gsqa thick, diaphragm-like wall 28, adapted 
to be‘, punctured by the needle. ‘ 

'Ifhe medicament ‘tube I!) is telescopically ?tted 
' ' in the needle tube" 16 for a short distance (slight 

‘ lyg'iie‘aterv than the depth of theslot 24). The 
' needle tube‘ l?'likewise may be molded of glass 
"er plastic material, preferably transp-arent~,.and 

' ihas'a-shallow; annular groove 30 therein to re 
'céive the-bead‘ZZ of the medicine tube 10'. The 

F'slot' 2'4lpermitgs‘light springing of the bead into 
>~ the groove for the purpose of preventing tele 
_ scoping movement of the tube Ill relative to the 
1 tube t6; except when a predetermined telescopic 
pressure‘ is exerted on the tubes. 
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When the tubes are assembled the joint be 
tween them is sealed, as by a suitable wax shown 
at 32, which preferably remains plastic at all 
ranges of temperature which the syringe may en 
counter. The lower end of the tube “I may be 
coated on its outer surface with a layer of such 
wax, and then when it is thrust into the tube It‘ 
during assembly the wax will ?ll the space be 
tween the two tubes, thereby effecting a hermetic 
seal against in?ltration of dust or germs which. 
would render the needle structure l4 unsterile. 
The needle structure l4 comprises a hollow 

needle 34 of small diameter, having sharpened 
ends 36 and 38. A stop tube 40, having ends 
42 and 44, is mounted on the needle 34 as by weld 
ing at the end 42. 1 - v 

The needle tube I6 has a tapered lower end 46 
terminating in a thin diaphragm 48 which closes 
the lower end of the tube. This diaphragm may 
be in the form of a “?ash” left by the molding 
process when the tube [6 is made of ‘plastic ma 
terial. Most plastics can be readily punctured 'by 
the needle 34 when this diaphragm or ?ash is 
.001 to .005 inch thick. The needle tube l6 
further has a pair of handles 56 formed thereon 
for convenience in manipulating the syringe. 
In Figure 5, I show an alternative construction 

wherein, instead of the closed end 20, the tube I0 
is open at the upper end and has a closure plug 
52 therein. This plug may-be made of rubber or 
the like, and is adapted to contain medicament in 
the form of a tablet or powder, indicated at 54. 
A rod 56 (formed of plastic or glass, if a metal 
rod is subject to attack by the powder 54) has its 
upper end received in a socket 58 of the closure 
plug 52. The plug 52, in turn, is plugged at its 
lower end by a closure element 60, of plastic or 
glass. The liquid 18 in the tube 10 may be sterile 
water. 

In Figure 5, I also show a pair of stop wash 
ers 42a and 44a instead of the tube 46 on the 
needle 34. In cases where the tube I6 is formed 
of glass, its lower end may be molded open, and 
then closed and sealed by-a cap- 62 of rubber or 
plastic material. 
In Figure 6, I show‘another form of the inven 

tion having mostly the same parts that have al 
ready been described and which therefore bear 
similar reference numerals with the addition of 
b. In addition to these parts, there is a different 
type of joint between the needle tube l6", and 
the medicament tube lllb. This joint consists es 
sentially of opposite projections 2! on the medica 
ment tube adjacent the lower end thereof and. op 
posite projections 23, shoulders 25 and tapered 
grooves 21 inside the needle tube adjacent the top 
thereof. The parts are greatly enlarged on the 
drawings whereas in the actual device their 
heights are actually less than .010 inch. 
During assembly the lower end of the medica 

ment tube is dipped into a suitable wax to form a 
sealed joint the same as shown at 32 in Figure 3 
(the wax being omitted from Figure 6 for greater 
clarity) after which the projections 2| are aligned 
with the tapered grooves 21 and the parts then 
telescopically forced together. The tapered 
grooves 21 cause the upper end of the needle tube 
to be sprung to an elliptical shape for permitting 
the projections 2| to pass the shoulders '25 and 
snap beneath them. The projections 23 prevent 
the projections 2| from going too far during the 
telescoping operation. ' 
A needle lock is provided in the form of a leaf 

spring element 29 cut to the shape shown in Fig- ' 
ure 9 and initially bent to the shape shown dotted 
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at 29*‘, in Figure 6. Washers 3| and 33 tightly en 
gage the needle 34b so as to remain ?xed against 
longitudinal movement relative thereto, and con 
?ne between them the needle locking element 29. 
For coaction with the locking element 29 I pro 
vide an annular ridge 35 the purpose of which 
will hereinafter appear. 
The spacer 4!!‘0 is in the form of a relatively 

thick plastic tube. The upper end of the medica 
ment tube I0b is modi?ed by having a truncated 
cone shaped part 31 with a pair of opposite wings 
39 extending from the sides thereof. 

Practical operation 
In the operation of my hypodermic syringe, 

the syringe may be conveniently carried in any 
suitable manner, and is particularly adapted for 
armed forces, where self-injections may be made 
when there are no facilities for sterilizing the 
usual type of hypodermic syringe. When it is 

I desirable to use the syringe, the lower end 48 
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thereof is placed against the patient at the point 
Where the injection is to be made, and it is then 
merely necessary to press ?rmly on the closed end 
20 of the medicament tube ID. The thumb may 
be used for this operation, with the ?rst two ?n 
gers hooked under the handles 50 to aid in getting 
a good operating grip on the injector. 
The ?rst operation which occurs is for the 

sharpened end 36 of the needle 34 to puncture the 
diaphragm 48 because it offers less resistance to 
puncture than does the thicker diaphragm 28 of 
the piston I 2. The sharpened end 36 of the needle 
34 then is extended, as shown in Figure 4, dur 
ing which time the end 36 of the needle assumes 
a hypodermic position. The needle structure I4 
is limited in its movement by the lower end‘ 42 of 
the stop tube 40 engaging in the reduced end 46 
of the tube IS. 
The next operation which occurs as the tube 

10 is further telescoped into the tube I6 is the 
puncturing of the diaphragm 28, as shown in 
Figure 4,-by the sharpened end 38 of the needle 
34. The liquidv I8 is now in communication with 
the needle so that further telescoping movement 
of the tube l0 displaces the liquid through the 
needle to the desired position. The liquid has 
been about two-thirds displaced in Figure 4, and, 
obviously, as the ‘tubes are further telescoped to 
gether, dispensing will take. place. The dis 
charged liquid is indicated at', I83“. After full tele 
scoping together of the tubes, the needle may be 
withdrawn from the patient and the entire 
syringe discarded. ' . 

The head 22 and the groove 30 coact initially 
to require a predetermined pressure [before the 
telescoping movement can take place. I am thus 

- assured that slight accidental jarring or pressure, 
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or accidental pulling, to some extent, on the tube 
I0 relative to the tube IE, will not result in break 
ing the seal at 32, nor will the parts come apart 
and result in an unsterile condition thereof be 
fore use. If desired, the bead 22 and the groove 
30 may be omitted, as shown in Figure 5, where 
the character of the wax or other seal at 32 is 
such that it will hold ?rmly enough to elimi 
nate the necessity of having to use the coacting 
bead and groove arrangement. 
In the operation of the form of invention shown 

in Figure 5, substantially the same operations oc 
cur as already described, with the exception that, 
ahead of any of them, pressure on the socket 
member 58 forces the rod 56 downwardly to push 
the closure element 60 out of the plug 52. The 
material 54 may then mix with the liquid l8 to 
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‘form the desired medicament, after which fur 
ther pressure on the socket member 518 will tele 
scope the‘ tubes ‘together in the manner already 
described. The cap, 62 will ?rst be punctured, 
after which the washer 42% stops the movement 
of the needle, and, thereupon, the piston is punc 
tured, the washer 44a stopping themoveme'nt of 
the piston in the same manner in which the up 
per end M of the tube 45 does so in Figure 3. 
In the operation of the form of invention shown 

‘in Figures 6‘ to 9, the medicament tube 'lilb is first 
rotated relative to the needle tu'be I'Eib which re 
sults in the projection 2! (see Figure vr7) follow 
ing a path indicated by the dotted lines a to 
?nally assume a ‘position such as indicated at 
2P1. The shape of the shoulder 25‘ causes the 
medicine tube to be started downwardly, and 
after the end of the projection 23 has been 
passed by the'projection 2 I,’ the'medicament tube 
may be pushed inwardly. ‘The wings 39 on the 
upper end of the tubev aid in the rotation of 
this tube and are found necessary under some 
circumstances such as a soldier giving a self 
injection when his hand is bloody or wet. 
The ?rst inward telescoping of the medicine 

tube relative to the needle tube causes the nee 
die to puncture the diaphragm 48b and then move 
to an extended position for thrusting ‘the needle 
into the ?esh before the upper end of the needle 
punctures the piston IZb; During this operation 
the ends of the bowed locking elements 29 are 
forced to pass the annular ridge (~35 to the dotted 
position shown adjacent the lower end of Fig 
ure 6. To accomplish this order of operations, 
the piston offers greater resistance to puncture 
by the needle than the force required to punc 
ture the diaphragm and to move the locking ele 
ment past ridge 35 as previously described. The 
needle is positively locked against movement back 
into the syringe while the needle is being thrust 
into the flesh by the engagement of the look 
ing element with the annular ridge. The shape 
and tension of the locking element also are such, 
and its ends are square, so that it wedges into 
the wall of the needle tube (if plastic) ‘at any 
position so that there can be no accidental re 
traction of the needle. The ridge 35 merely pro 
vides a more positive form of lock against such 
retraction. The periphery of the piston 12'’, it 
will be noted, is V-grooved so as to give a better 
sealing effect in relation to the medicine tube. 
My syringe structure is so designed that the 

medicament i8 is seal-ed within the tube ID by 
the piston l2, and the needle structure I4 is 
sealed within the needle tube [6 by the diaphragm 
43 or the cap 62 and the sealing material at 32. ' 
The partsmay accordingly be sterilized before 
assembly, and, after assembly, will remain sterile 
until the seal at 32 is broken by using the syringe 
in the proper manner contemplated. No pre 
liminary preparations are necessary when an in 
jection is to be made. After removing the syringe 
from a suitable carrying case, it may be immedi 
ately placed against the patient and the tele 
scoping operation quickly performed without the 
necessity of any complicated steps, and with the 
assurance that a sterile‘ needle is being used. 
At the same time, the’arrang-ement is such that 
the structure can be made cheap enough to justify 
discarding after one use. 
The parts of the syringe are reduced to a 

minimum, some of themserving multiple pur 
poses. For instance, the piston 12 serves as a 
stopper as well as a piston and as a closure means 
until such time as'it is punctured, after which 
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the medicament abovethe piston is in communi 
cation with the needle. The needle itself serves 
to puncture the seals 48 or 62, as well as to punc 
ture the epidermis of the patient and project 
to a subcutaneous position. < It also acts as a 
puncturing device for the piston. The tube 14 
serves both as a sterile enclosure for the needle 
structure and a guide for the telescoping move 
mentof the medicament tube I 0. This avoids 
the necessity of usingv the slender needle 34 as 

, a guide for the latter- tube. The needle is fur 
ther reinforced [by the'tube All against undesir 
able bending, whereby a relatively light needle 
may be used. The tube 40 takes the thrust be 
tween the lower end of the tube l6 and the pis 
ton'i2 during ‘the telescoping operation, as in 
Figure 4i. Where stop washers, as at 42*‘- and 44a 
are used, the needle 34 may have to be larger to 
avoid buckling under thrust. 
Some changes may be made in the construction 

and arrangement of the parts of my hypodermic 
syringe without departing from the real spirit 
and purpose of invention, and it is my inten 
tion to cover by my claims any modified forms of 
structure or use of mechanical equivalents which 
may be reasonably included within their scope 
without sacri?cing any of the advantages there 
of. 

I claim as my invention: 
1. A manufactured hypodermic syringe assem 

bly comprising a medicine ?lled tube having one 
end closed, a piston in‘the other end thereof, a 
needle tube having one end closed, the other end 
thereof being telescopically arranged in extended 

, relationship relative to the piston end of said‘ 
medicine tube, lock means for said medicine tube 
relative to said needle tube comprising coact 
ing'elements initially engageable with each other 
and disengageable for use by rotation of the 
medicine tube relative to the needle tube, means 
for sealing said needle tube relative to said med 
icine tube, and a double-ended hollow needle in 
said needle tube between the closed end thereof 
and said piston, the closed end of said needle 
tube being puncturable by one end of said needle 
and said piston being puncturable by the other 
end thereof upon telescoping movement of said 
tubes. 

2. In a manufactured hypodermic syringe as 
sembly, a pair of tubular elements each having a 
closed end, said tubular elements being telescopi 
cally ?tted together and sealed at their open 
ends in extended relationship, liquid in one of 
said tubular elements, a piston closing the open 
end of said tubular element, a double-ended h'ol 
low needle in the other of said tubular elements, 
the closed end of said other tubular element and 
said piston being puncturable by opposite ends of 
,said needle upon telescoping movement of said 
tubular element whereby to afford communica 
tion between the liquid and the discharge end of 
said needle, and cooperable cam means carried 
by said tubes and normally preventing telescopic 
movement of one relative to the other, said cam 
means functioning upon relative rotation of said 
tubes occurring to telescope said tubes with re 
spect to each other, and to project one end of 
said needle through the closed vend of said other 
tube. , I 

3. In a hypodermic syringe assembly, a pair of 
7 tubes each‘ having a closed end, said tubes being ‘ 
telescopically ?tted together and sealed at their 

I open ends in extended relationship, liquid in one 
of said tubes, a piston closing the open end of 
said one of said tubes, a double-ended hollow 
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needle in the ‘other of said tubes, the closed end 
of said other tube and said piston being punc 
turable by opposite ends of said needle upon tele 
scoping movement of said tubes whereby to a?ord 
communication between the liquid and the dis 
charge end of said needle, and latch means car 
ried by said needle and cooperable with the in 
ner face of the other of said tubes to prevent a 
retraction of said needle Within the latter tube 
after it is once projected. 

4. In a hypodermic syringe assembly, a pair of 
tubular elements each having a closed end, said 
tubular elements being telescopically ?tted to 
gether and sealed at their open ends in extended 
relationship, liquid in one of said tubular ele 
ments, a piston closing the open end of said tubu 
lar element, a double-ended hollow needle in the 
other of said tubular elements, the closed end of 
said other tubular element and said piston being 
puncturable by opposite ends of said needle upon 
telescoping movement of said tubular element 
whereby to ailord communication between the 
liquid and the discharge end of said needle, and 
needle locking means on said needle to prevent 
retraction thereof once the needle is extended 
relative to the tubular elements, said needle lock 
ing means comprising a bowed element under 
tension to engage the wall of the tubular element 
in which it is mounted and center the needle rel 
ative thereto, the wall of said tubular element 
cooperating with the ends of said bowed element, 
to prevent retraction of said needle. 

5. A hypodermic syringe including in combina 
tion a pair of tubes, the inner end of one tube 
overlapping and being telescopically disposed 
with respect to the inner end of the other tube, 
one of said tubes being adapted to receive medi 
cament, a pierceable closure-member sealing the 
medicament within such tube and being slidably 
mounted therein, a tubular needle disposed with— 
in the other of said tubes and being formed with 
piercing portions at each of its ends, the outer 
end of said other tube being constricted, a seal 
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.carried by that tube at such outer end and in 
itially extending beyond the adjacent piercing 
point of the needle, means carried by said needle 
and cooperable with the inner face of the con 
stricted tube end for limiting the projection'of 
the needle beyond the seal and end, means also 
carried by the needle and lying adjacent its op 
posite end to cooperate with the closure of the 
?rst-named tube to cause such closure to be 
longitudinally shifted Within its tube and to act 
on the medicament as a piston, and means form 
ing a part of said tubes adjacent their overlapped 
inner ends and cooperable to initially prevent tel 
escoping movement of said tubes with respect t 
each other. > 

6. A hypodermic syringe including in combina 
tion a pair of tubes, the inner end of one tube 
overlapping and being telescopically disposed 
with respect to the inner end of the other tube, 
one of said tubes being adapted to receive medi~ 
cament, a pierceable closure-member sealing the 
medicament within such tube and being slidably 
mounted therein, a, tubular needle disposed with 
in the other of said tubes and being formed with 
piercing portions at each of its ends, the outer 
end of said other tube being constricted a seal 
carried by that tube at such outer end and ini 
tially extending beyond the adjacent piercing 
point of the needle, means carried by said needle 
and cooperable with the inner face of the con 
stricted tube end for limiting the projection of 
the needle beyond the seal'and end, means also 
carried by the needle and lying adjacent its op 
posite end to cooperate with the closure of the 
?rst-named tube to cause such closure to be lon 
gitudinally shifted within its tube and to act on 
the medicament as a piston, and means forming 
a part of said other tube and cooperable with the 
means carried by said needle to prevent a re 
traction of said needle into said tube once said 
needle has been projected with respect to the 
same. 

MARSHALL L. LOCKI-IART. 


