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ABSTRACT OF THE DISCLOSURE 

A one piece molded plastic hypodermic unit for use 
with a needle of the type comprising a cannula supported 
in a hub provided with radially outwardly extending 
?anges. The hypodermic unit includes a relatively ?exible 
internally threaded retaining collar projecting forwardly 
from one end for receiving and retaining the hub. The 
collar threads have a forward sidew-all substantially per 
pendicular to the longitudinal axis of the collar for guid 
ing the hub into a locking position and a rear sidewall 
forming an. acute angle with the longitudinal axis for 
cooperating with the internal surfaces of the collar to 
retain the hub in place. 

This invention relates to an improved hypodermic unit 
mount for detachably connecting a cannula and hub as 
sembly to the hypodermic unit embodying an all plastic 
disposable construction and to an improved method of 
manufacturing the same. The present application will be 
devoted primarily to a hypodermic unit encompassing an 
integral one piece syringe barrel construction. It should 
be understood, however, that the present invention con 
templates the application of our improved mount to other 
types of hypodermic units to which a detachable needle 
and hub assembly may be applied, including other hypo 
dermic syringes, blood donor assemblies, cartridge 
holders, ampoules and the like. 

In many instances, it is necessary that a hypodermic 
unit be provided with a detachable cannula. With re 
usable, resterilizable glass syringe assemblies the prob- 
lem of providing ‘for a detachably retained cannula has 
been solved in a superior fashion with the Luer-Lok type 
mount. The provision of such ‘a mount heretofore to an 
all plastic disposable hypodermic unit has not been 
economically feasible or practical for a number of reasons 
which would render the cost of the unit exorbitantly high. 

It is therefore an object of our invention to provide an 
improved low cost disposable all plastic hypodermic unit 
having formed integrally therewith a Luer-Lok type 
needle mount. 

Another object of our invention is to provide a hypo 
dermic unit having a mount of this type capable of re 
ceiving a detachably retained hub and needle assembly so 
as to form a circumferential line sealing contact between 
the needle and hub assembly and nozzle of the needle 
mount. 
Our invention contemplates the provision of an all 

plastic hypodermic unit made in one piece having a so - 
porting portion at one end thereof, and a bored nozzle 
projecting forwardly from the supporting portion provid 
ing a Luer taper and being adapted to be sealingly en 
gaged by the internally tapered hub of a hypodermic 
needle assembly. A retaining collar also projects for 
wardly from the supporting portion in concentric rela 
tionship with the tip and is spaced radially therefrom a 
distance large enough to- accommodate the extended ?ange 
portions of the hub. The retaining collar is provided with 
a selected degree of ?exibility and elasticity to permit 
internal threads formed thereon to be readily stripped 
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from the mold faces during the molding cycle. In facili 
tating this stripping, the con?guration of the side surfaces 
(the surfaces of the threads on the side of the barrel 
supporting portion) of the threads is selected to form 
camming surfaces which are adapted to be readily dis 
engaged by longitudinally shifting these surfaces per 
mitted by the ?exibility and elasticity of the collar. 

With these and other objects in mind, reference is 
had to the attached sheets of drawing illustrating practical 
embodiments of the invention and in which: 

FIG. 1 is a side elevation of a hypodermic syringe as 
sembly embodying our invention; 

FIG. 2 is a fragmentary detailed view on an enlarged 
scale of the needle mount portion of the assembly; 

FIG. 3 is a horizontal cross-sectional view of the 
needle mount in the direction of the arrows on line 3—3 
of FIG. 2; - 

FIG. 4 is an end view of the hypodermic syringe with 
the needle assembly detached showing the open end of 
the needle mount; 

FIG. 5 is a view similar to FIG. 4 showing the needle 
hub in position to be applied to the needle mount; 

FIG. 6 is a fragmentary sectional view in the direction 
of the arrows on line 6—6 of FIG. 5; 

FIG. 7 is a view in cross section showing the needle 
mount and supporting portion of the hypodermic unit and 
the corresponding portions of the mold in which it may 
be made and showing a typical thread con?guration 
whereby the needle mount may be stripped from the 
mold; 

FIG. 8 is a view similar to FIG. 7 showing the initial 
phase of removing or stripping the syringe assembly 
from the mold without the necessity of unscrewing the 
threads; 

FIG. 9 is a view similar to FIG. 7 showing the re 
moval procedure in an advanced stage after the stripping 
operation has been completed; 

FIG. 10 is a view similar to FIG. 7 showing the re 
moval of the hypodermic unit from the mold; 

FIG. 11 is a Side elevation partly in section showing 
an embodiment ‘wherein circumferential line contact be 
tween the hub and tip is made in one position; and 

FIG. 12 is a view similar to FIG. 11 showing the 
preferred circumferential line contact position between 
the hub and tip. 

Our improved mount for detachably connecting a 
cannula and hub assembly to a hypodermic unit has ap 
plications to all types of plastic hypodermic units to 
which a detachable needle and hub assembly may be ap 
plied. As indicated hereinbefore, we have shown for 
purposes of illustration the use of our mounting in a 
hypodermic syringe 10. 
The syringe comprises a barrel 12 having a bore 14 of 

relatively uniform diameter and may be made of any 
suitable plastic material that is relatively ?exible and inert 
and impervious to the liquids, such as medication and 
blood with which it may come in contact. Polyethylene, 
polytetra?uoroethylene, polychlorotri?uoroethylene, poly 
propylene, polymers and copolymers of vinyl chloride 
are all suitable materials. We prefer to use polypropylene. 
The barrel is preferably transparent or translucent so 
that materials therein can be readily observed. The barrel 
is open at its outer end 16 and may be generally tapered 
as shown in FIGS. 2 and 3 at its inner end 18. Integrally 
connected to the outer end of the barrel is a ?nger en 
gaging ?ange 20. A plunger 22 is provided for the bore 
of the barrel to permit aspiration and expulsion of 
medicaments. 
The hypodermic needle assembly 24 is of conventional 

con?guration. It comprises a cannula 26 suitably mounted 
as by epoxy resin in a hub 28. The cannula may be made 



3 
of any suitable metal such as steel, particularly stainless 
steel which is inert to the materials with which it may 
come in contact, such as blood or medication. The hub 
28 is made of a relatively rigid thermoplastic material 
also inert to and impervious to the materials with which 
it may come in contact. Suitable plastic materials are 
acetal resin, polypropylene, polystyrene, polyamide, cellu 
lose acetate or the polymers or copolymers of vinyl chlo 
ride. The hub is generally of a tubular con?guration and 
is provided with a tapered bore 30 of generally larger 
diameter at the open outer end 32 of the hub than at the 
needle end thereof. Projecting laterally from the open 
outer end of the hub are diametrically opposed ?ange 
portions 34A and 34B. The hub assembly may be readily 
applied to the mount and readily removed from the mount 
but when in position thereon, it is effectively free from 
leakage at the point of connection between the hub assem 
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bly and needle mount and remains ?rmly in position when 
the hypodermic syringe is in use. 
Our improved mounting for a hypodermic unit com‘ 

prises a supporting portion 15 formed at the inner end 18 
of the barrel 12. The supporting portion is inwardly 
tapered and a nozzle 36 projects therefrom. An in 
terior bore 38 is in communication with the barrel 
at the inner end 18 and is opened at its opposite end. 
The nozzle has a conical or tapered exterior pro?le and 
is of a size such that i twill have a sealing engage~ 
ment with the inner bore surface of the hub 28 when the 
latter is mounted. A retaining collar 40 projects forwardly 
from the supporting portion 15 of the barrel in spaced 
concentric relationship with the nozzle 36. The collar por 
tion is spaced from the nozzle a distance sufficient to 
accommodate the diametrically opposed ?ange portions 
34a and 34b extending later-ally from the open outer end 
of the hub 28 of the hub and needle assembly. 
Our invention provides for the inclusion of a plurality 

of diametrically opposed helical threads 42a and 42b (as 
shown most clearly in FIG. 2) extending around the inner 
surface of the retaining collar acting as cams for frictional 
engagement with the diametrically opposed ?ange portions 
34a and 34b of the hub 28. The outer side walls 44a and 
44b of the threads 42a and 42b, namely those surfaces 
facing away from the supporting portions serve as guiding 
surfaces for the ?anged portions of the hub and needle 
assembly as said assembly is inserted into the needle mount 
as seen most clearly in FIG. 6. The opposite walls 46a 
and 46b facing towards the supporting portion serves to 
assist in retaining the hub and needle assembly in position 
by retaining the ?ange portions 34a and 34b thereof in 
a frictionally compressed relationship with the collar and 
nozzle of the barrel. Side walls 44a and 44b will be here 
inafter referred to as the guiding surfaces and side walls 
460! and 46b will be hereinafter referred to as the retain 
ing surfaces. 

While, as generally hereinabove discussed, any workable 
number of threads may be used, we prefer a thread 
arrangement of the “double” thread type which includes 
two separate or single threads starting at diametrically 
opposite points or at points 180° apart. The threads should 
have a root (the distance measured at the groove or bot 
tom surface 48 joining the sides of two adjacent threads) 
su?icient to accommodate the opposed ?ange portions of 
the hub, and to permit movement therein. In addition, we 
prefer to provide the lead-in of the needle mount repre 
sented by the numeral 50 as shown in FIG. 7 with a diam 
eter larger than that of the rest of the needle mount, to 
facilitate the entry of the needle and hub assembly. The 
threads are of a truncated type and accordingly do not 
reach an apex. This cooperates in facilitating the stripping 
of the mount. 
We have found that if certain thread con?gurations are 

maintained, it is possible to economically strip the barrel 
from the mold. These con?gurations have particular ref 
erence to the angles formed by the respective side walls 
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44A and 44B, 46A and 46B of the threads relative to the 
longitudinal axis of the needle mount. 

In this respect, we have found that the needle mount 
can be satisfactorily stripped from the mold by means of 
a camming action, and thereafter assured adequate retain 
ing support for the detachable needle assembly, if the 
retaining surface forms an angle to the longitudinal axis 
of the needle mount of between 25° and 70°. However, 
for the indicated material, we prefer to maintain the angle 
of the retaining surface at a camming angle of approx 
imately 45° to the longitudinal axis of the needle mount. 
As to the angle formed by the guiding surface to the 

longitudinal axis, we have found that satisfactory results 
are achieved if the angle is substantially perpendicular to 
the longitudinal axis so that an adequate guiding surface 
is provided for the extended ?ange portions of the hub 
and the danger of cross-threading is minimized. 
For standardized hub and needle assemblies of the type 

herein described having an open outer ended hub with 
diametrically opposed ?anges projecting therefrom, we 
have found that the needle mount can be satisfactorily 
stripped from the mold if the height of the threads is 
maintained at about between .004. and .012 inch. If the 
height is maintained within the range, the threads will pro 
vide adequate guiding and retaining surfaces for the hub 
and needle assembly. However, for the indicated material 
we prefer to maintain the height of the thread at about 
.009 inch. 
When plastic materials are molded, certain minute 

crevices appear in the surfaces thereof. Therefore, unless 
the parts of the plastic material are sufficiently related and 
compressed so that the materials deform, these crevices 
can be the cause of leakage of material between the parts. 
We have found that when circumferential line contact is 
made between the parts, rather than entire surface-to 
surface contact, maximum stress between the parts is had 
so that the parts are deformed to in effect iron the waves, 
crevices and scratches normally present. Thus, while for 
normal use, sufficient compression may be had between 
the parts of an all plastic syringe assembly when the 
hydrostatic pressure is increased, as when heavy ?uids are 
used which require'greater forces to expel, contact such 
as that previously described, namely, circumferential line 
contact, is necessary to maintain the parts in their rela 
tionship to each other so that leakage will not occur. Thus, 
while the utilization of a thread-like arrangement as here 
inbefore described, achieves satisfactory results, we have 
found that an even superior mount can be provided if a 
high stress circumferential line contact is made between 
the nozzle 36 of the needle mount and the inner bore 
surface 30 of the hub 28. This is shown diagrammatically 
in FIGS. 11 and 12. The preferred form of contact is 
shown in FIG. 11. In both instances, we achieve a circum 
ferentially extending line contact between the parts. The 
stress concentrated along the circumferential line is con 
siderably greater than it would be if distributed over the 
entire surface area of the nozzle to bring about a substan 
tial increase in the sealing pressure. 
As can be seen in FIG. 11, the circumferential line con 

tact is made between the forward end of the nozzle 36 
and the inner end of the bore surface 30 of the hub to 
provide minimum circumferential line contact. It will be 
noted that surface contact in an arrangement such as this 
is not had between the entire length of the nozzle and'the 
inner bore surface. The same principles are applied and 
shown in FIG. 12, only in this situation line cont-act 
is made between the rear end of the nozzle and the open 
end of the hub and needle assembly. While stresses 
are less in this arrangement than in that described 
in relation to FIG. 11, the results are still superior to the 
complete snrface-to-surface contact of the prior art de 
vices. Circumferential line contact may be achieved by 
varying the external tapered pro?le of the nozzle 36 of the 
barrel or the internal taper of the hub ‘with respect to each 
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other so as to provide circumferential line contact at the 
desired point. ' , 

Accordingly, the hub and needle assembly are placed 
intothe lead of the needle mount and screwed into posi 
tion. The diametrically. opposed flange portions of the 
hub are guided by the outer thread side wall in their move 
ment into position within the needle mount and ?nal 
rotation of the hub and needle assembly creates the 
desired line contact and accordingly, the necessary sta 
bility. The hub and needle assembly is retained in posi 
tion in the needle mount by cooperation of frictional 
forces exerted between it and the nozzle and collar por 
tions of the mount. The diametrically opposed ?ange 
portions of the hub are compressed when in position by 
the inner surface of the collar portion, thus creating addi 
tional tension and stress on the parts and are also re 
tained in position by the inner side walls of the threads 
appearing on the inner surface of the collar portion. 
An important contribution of'invention is the provision 

of means for stripping the unit from a mold in accordance 
with the disclosed and somewhat preferred embodiment. 
A three-part mold, as indicated in FIGS. 7, 8 and_9, is 
utilized wherein the ?rst part is an outer cavity insert 
60, the second part being the internal diameter core pin 
62 and the third part is the threaded core pin 64. The 
cavity insert '60 is formed so as to have a barrel portion 
66 complementary in con?guration with the outer surface 
of the barrel 12 and a collar portion 68 conforming in 
size and complementary in con?guration with the exterior 
surface of the collar 40. The second part, or internal 
diameter core pin 62, is assembled and is arranged so as 
to conform to the internal con?guration of the bore of 
the barrel and nozzle thereof and is assembled with the 
mold in spaced relationship from the barrel portion 66 
of the cavity to provide the desired thickness for the 
barrel. Finally, a threaded core pin 64 is provided which 
has an inner surface conforming in dimensions and com 
plementary in con?guration with the exterior surface of 
the nozzle 36 and an outer surface conforming in di 
mensions and complementary in con?guration with the 
desired inner surface of the collar, said outer surface of 
the threaded core being formed with radially outwardly 
projecting threads 70. The threads conform in dimension 
and are complementary in con?guration with the desired 
threads to be formed on the inner surface of the collar 
and have one side surface facing away from the support 
portion of the cavity disposed at an angle presenting a 
camming surface and an opposite side surface disposed at 
a relatively steep angle to the longitudinal axis of the 
core. The threaded core pin 64 is placed into position 
within the mold in spaced ‘relationship from the collar 
portion of the cavity 60. 

In a typical molding cycle, the mold is entirely closed 
in the manner as indicated in FIG. 7 wherein the parts 
including the cavity 60, the internal diameter core pin 62 
and the threaded core pin 64, are arranged as shown to 
de?ne a cavity into which the selected molten plastic 
material may be injected. A cooling part of the cycle 
follows in which the plastic material is allowed to set up 
and become solidi?ed so as to form the barrel 12. The 
parts are then shifted into the position depicted in FIG. 
8. At this point, the cavity insert is moved in the direc 
tion of the arrows as indicated in FIG. 8 so that the 
collar portion 68 of the cavity insert 60 is retracted 
relative to the collar 40. Su?icient clearance is now prm 
vided as indicated by the reference numeral 72, for 
the collar 40 to ?ex and yield outwardly as it is stripped 
from and over the threaded portions 70 of the threaded 
core pin 64. Thereupon, the threaded core pin is shifted 
longitudinally as shown in FIG. 9 away from the barrel 
so as to strip the collar 40 from the threaded core pin 
without unscrewing due to the temporary radial expan 
sion of the collar incident to the camming action. The in 
sert 60 is retracted simultaneously with the threaded core 
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6 
pin 64 whereupon both will provide suf?cient clearance 
to permit removal of the barrel 12 from the core pin 62. 
Means for removing the unit from the core pin 62 may be 
provided as indicated in FIG. 10 in the form of a strip 
plate 74. Thus, the barrel may be conveniently removed 
by moving said strip plate in the direction of the arrows as 
indicated in FIG. 10. 
As mentioned heretofore, hypodermic units other than 

those of the barrel type, may be utilized with our im 
proved needle mount. These hypodermic units include 
hypodermic syringes, blood donor assemblies, ampoules 
and the like. 

It will thus be seen that we have provided an all plas 
tic hypodermic unit having an improved mount for de 
tachably connecting a cannula and hub assembly of the 
Luer-Lok type and an improved molding method of 
making the assembly wherein the assembly can be made 
easily and economically without impairing the desired 
performance of the unit. In this connection, the unit may 
be automatically stripped from a mold without the neces 
sity of unscrewing according to the teachings of our 
invention. 

Thus, among others, the several objects of the inven 
tion as speci?cally aforementioned, are achieved. Ob 
viously, numerous changes in construction and rearrange 
ment of parts might be resorted to without departing from 
the spirit of the invention as de?ned by the claims. 
We claim: 
1. A hypodermic assembly comprising in combination: 

a replaceable needle assembly of the type having a can 
nula together with hub having a bore forming an out 
wardly tapered surface leading to an open outer end and 
diametrically opposed ?ange portions extending radially 
from said outer end and having a diameter which is at 
least equal to the hereinafter de?ned root diameter; and 
a one-piece integrally molded plastic hypodermic unit 
having a supporting portion formed thereon, a nozzle 
having an internal bore and an exterior tapered surface, 
said surfaces interacting to form approximately a circum~ 
ferential line sealing contact when the supporting hub is 
mounted on the nozzle thereby providing sealing engage 
ment between the same and assisting in stabilizing the 
hub on said nozzle, and a retaining collar projecting for 
wardly from the supporting portion in concentric relation— 
ship with the nozzle and spaced therefrom a distance sub 
stantially large enough to accommodate the extended 
radial ?ange portions of the hub and cooperate in retain 
ing said ?ange portions by frictionally and compressively 
engaging therewith, said retaining collar having a wall 
thickness which in and of itself with the hereinafter de 
?ned thread retaining surface is su?icient to provide said 
retaining forces on said hub thereby to retain the same be 
tween the collar and nozzle, yet having su?icient lateral 
?exibility to allow the hypodermic unit and integral collar 
to be ejected from the mold, a plurality of helical threads 
having a height from approximately 0.004” to 0.012” ex 
tending around the inner surface of said retaining collar, 
said threads having a root diameter to accommodate the 
diametrically opposed ?ange portions of the hub therein 
in said compressive relationship and said threads having 
a ?rst side wall providing a retaining surface, for engag 
ing and cooperating with the internal surfaces of said 
collar in retaining and further stabilizing the ?ange por 
tions, facing toward the supporting portions and a second 
side wall providing a guiding surface facing away from 
the supporting portion, the retaining surface forming an 
angle to the longitudinal axis of between 25° and 70° and 
the guiding surface being substantially perpendicular to 
the longitudinal axis, said needle assembly being mounted 
on said hypodermic unit so that said hub and nozzle taper 
form said approximate circumferential line sealing con 
tact and said hub ?anges are compressively retained by 
said threaded collar. 

2. A hypodermic unit as set forth in claim 1, in which 
the taper of said nozzle differs in pro?le from the internal 
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pro?le of said supporting hub to form said approximate 
circumferential line sealing contact with said support 
ing hub. 

3. A hypodermic unit as set forth in claim 1, in which I 
the tapered pro?le of said nozzle is greater than the 
tapered internal pro?le of said supporting hub to form 
said approximate circumferential line sealing contact so 
that the sealing zone is adjacent the inner end of said 
tubular nozzle. 

4. A hypodermic unit as set forth in claim 1, in which 
the tapered pro?le of said nozzle is less than the tapered 
internal pro?le of said supporting hub to form said ap 
proximate circumferential line sealing contact with the 
supporting hub so that the sealing zone is adjacent the 
outer end of said tubular nozzle. 

5. The hypodermic assembly as de?ned in claim 1 
wherein the helical threads extending around the inner 
surface of said retaining collar are substantially truncated 
in side elevation. 
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6. The hypodermic assembly as de?ned in claim 5 

wherein the angle of said side is substantially 45°.‘ 
7. The hypodermic‘assembly of claim 1 wherein the 

height of said threads is substantiallye0.009”. -' -' ‘ 
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