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Jorge A. Lazarte and Conrad W. Baars, both of Pouch A, 
Rochester State Hospital, Rochester, Minn. 

Filed Jan. 11, 1957, Ser. No. 633,791 
11 Claims. C. 128-218) 

Our present invention relates broadly to syringes and, 
more particularly, to a medical syringe having novel de 
sign and function whereby said syringe is capable of 
injecting, consecutively, two separately held solutions 
without disengaging the needle from the Syringe. 
The principal object of this invention is, therefore, to 

provide a syringe capable of injecting consecutively into 
the body of a subject, two separately held solutions with 
out disengaging or removing the needle of the syringe 
from the body of the subject. 

It is well known to the profession that when it is neces 

outer syringe having a needle adapter 9 fitted to the 
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constricted inner end portion thereof to afford a spout 8. 
which has communication with the interior of the barrel 
8. The outer end portion of the barrel 8 terminates in 
a wide open mouth of barrel diameter and having a rela 
tively wide outturned annular flange 10 to afford both a 
fingerpiece and a base of resistance for the fingers when 
manipulating the device to discharge a solution there 
from. 
A second syringe having a barrel 11 and an annular 

outturned flange 12 is dimensioned and ground to a 
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smooth tight working fit to function as a plunger with 
longitudinal endwise movements within the barrel 8 of 
the outer syringe. . . 

It is well to note here that the annular flange 12 of 
the inner syringe has a slightly greater circumference 
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sary to inject into a subject patient two different solutions 
consecutively, presently available syringes leave much to 
be desired. As administered with available syringes, it 
is necessary to prepare and fill two separate syringes with 
the respective solutions and thence with the syringe needle 
attached to one of said syringes, inject the solution con: 
tained therein into the subject patient. The first syringe 
is then removed from the needle to which it is detachably 
connected, the said needle remaining in the body of the 
subject patient. The second syringe is thence brought 
into engagement with the above noted needle, is attached 
thereto and the syringe fluid injected into the body of 
the subject. Obviously, this is a cumbersome, time-con 
suming operation often accompanied by the spilling of 
body fluids and even the dislodging and inadvertent with: 
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than that of the flange 10 of the outer syringe to facilitate 
the imparting of independent movements to the respectiv 
syringes, i.e. the outer and the inner. 
The inner end portion of the barrel 11 of the inner 

syringe differs from that.corresponding portion of the 
barrel 8 of the outer syringe in that the forward or 
anterior end portion is not constricted, thus affording the 
spout 8 to which the needle adapter 9 is fitted and se 
cured. Instead, this anterior section of the barrel 11 is 
transversely flat, as indicated by the numeral 13, thus 
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facilitating the use of the inner syringe as a cooperating 
plunger working in the outer... syringe. The material 
thickness of the said base section 13 is substantially 
thicker in cross-section than the side wall material of the 
barrel 11, for reasons as follows: An axial bore 14, is 
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drawal of the needle from the body tissue by even the 
most expert hands, hence the principal object and need 
of our invention, as will presently be described. 

Other objects and advantages of this invention will 
become apparent from the following specification and 40 
claims, taken in conjunction with the appended drawings 
which form a part of this application, and in which draw 
ings like characters indicate like parts throughout the 
several views. - 

Referring to the drawings: 

the relationship of the several component parts thereof; 
Fig. 2 is a sectional view of the parts shown in Fig. 1 

with the needle in the "long" position and with the inner 
syringe in charge or discharge position; 

Fig. 3 is a sectional view of the parts shown in Figs. 1 
and 2 with the needle in the “short' position and the 
outer syringe in charge or discharge position; 

Fig. 4 is a sectional view, on an enlarged scale, show 
ing the needle and its adapter member; 

45 
Fig. 1 is a sectional view of the invention illustrating 
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Fig. 5 is a a cross-sectional view of the invention in 
end elevation taken on the line 5-5 of Fig. 1; 

Fig. 6 is a cross-sectional view of the same taken on 
the line 6-6 of Fig. 1; and 

Fig. 7 is a sectional view showing one of the com 
ponents of a modification of the invention as shown in 
Figs. 1 through 6, inclusive. 

For the purpose of this application and in the interest 
of clarity and brevity, the terms "long position' and 
"short position' will be used hereafter in this application, 
reference being had to the respective position of the 
needle assembly and its cooperating adapter, as will pres 
ently be more fully described. 

In the form of the invention shown in Figs. 1 through 
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'6, inclusive; the numeral.8 indicates the barrel of an ... 

formed in the inner end base portion 13 of the barrel 11, 
extends completely therethrough and is outwardly trans 
versely grooved to afford a seat 15 for a removable dia 
phragm 16. This diaphragm 16 is preferably formed of 
any compressible elastic or resilient material such as soft 
rubber or its synthetic equivalent; possessing occluding 
properties and capable of withstanding repeated-perfora: 
tions. As commercially produced, this diaphragm 16 will 
approximate the contour of its retaining seat 15 in the 
bore 14 except that it will be dimensioned to be manually 
compressed and thence expand to tightly fit into seat 15. 
It will thus be seen that by virtue of its constant inherent 
state of compression, it will afford a self-sealing closure 
that will lend itself to needle perforations and close the 
entrance channel as said needle is withdrawn therefrom: 
A conventional plunger 17 is dimensioned and ground 

to a tight but smooth working fit within the barrel ill 
of the inner syringe, the inner end or base portion thereof 
being transversely flat and provided with a relatively shal 
low axially disposed recess 18 to afford needle clearance, 
as will presently be described. . . . . . . . . . 
The needle assembly comprises an outward projection 

19 of the needle for penetrating body tissues and an inner 
projection 20 thereof which protrudes into the cavities of 
the inner and outer syringes. A needle fitting 21 is rigid 
ly mounted on the needle proper at its approximate longi 
tudinal center or as predetermined in the manufacturing 
process to regulate the inner projection of the needle. 
The separable connection which unites the needle assembly 
to the Syringe assembly is, as shown, in the form of a 
double bayonet joint which affords what may aptly be 
termed a two level position for the inward projection 20 
of the needle. The above noted two level position of the 
needle will hereinafter be referred to as the “long posi 
tion' and the "short position' of the needle relative to 
the outer syringe. . . . . . . . . . . . . . 

In assembled relation, the adapter member 9 is rigidly 
affixed to the constricted spout portion 8 of the barrel 
8 of the outer syringe. A narrow axial bore extends longi. 
tudinally through this member 9 to afford a communica 
tion passageway to the respective syringe cavities for the 
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inner or rearward projection 20 of the needle with a rela 
tively tight working fit. The main body portion of the 
adapter member 9 is cylindrical in cross-section, is pro 
vided with a longitudinal bore 22 to engage the con 
stricted spout portion 8 of the outer syringe and is re 
duced in diameter by a tapered shoulder 23 at its approxi 
mate longitudinal center to reduce the diameter thereof 
to coincide with the diameter of a longitudinal bore 21' 
formed in the inner end portion of the needle fitting 21 
with which it cooperates. 
A pair of diametrically opposed lugs 24 is formed at 

the extreme outer end portion of the adapter member 
9 and flush with the outer face thereof and provided 
for longitudinal and radial cooperating movements with 
the needle fitting 21. These cooperating surfaces in the 
needle fitting 21 comprises a pair of opposed internal 
longitudinal grooves 25 and a pair of longitudinally spaced 
radial grooves 26 in the bore 21' of the needle adapter 21. 

It will thus be seen that to unite the needle assembly 
to the syringe assembly at either the "long" or the "short" 
position, it is only necessary to align the lugs 24 of the 
adapter unit 9 with the longitudinal grooves in the needle 
fitting 21 and thence with forward endwise movement 
bring the lugs 24 into register with the radial groove 26 
in the needle fitting 21 and with axial rotation of the 
assembled syringe, lock the assembled united units for 
use at the desired position or needle level, depending 
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so-called "long position," at which position the inner 
projection 20 of the needle perforates the diaphragm 16. 
A total forward push of the plunger 17 of the inner syringe 
thence injects the solution contained therein into the body 
of the subject patient, after which the needle and its com 
ponents is withdrawn from the patient. 

It is to be noted that to permit complete evacuation of 
the solution in the inner syringe, its plunger 17 is pro 
vided in its base with a recess 18 to protect and safely 
harbor the bevel of the inner projection 20 of the needle 
when the plunger 17 is pressed forwardly to the full limit 
of its stroke. 
A modification of the device is illustrated in Fig. 7, 

wherein the inner syringe and its plunger 17 are replaced 
5 
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upon which radial groove is selected for engagement with 
the lugs 24. Obviously, however, the "long" inward 
projection of the needle evacuates the inner syringe and 
the "short' inward projection thereof evacuates the outer 
syringe to complete the operation. 

It will be understood that while a bayonet joint having 
dual locking stations is shown and described herein, there 
are other equally effective and efficient means by which 
the needle and syringe assemblies may be detachably 
united and still achieve the required two level positions 
of the inward projection of the needle into the cavities of 
the syringes. 
The invention thus far described is disclosed in Figs. 1, 

2, and 3 of the drawings and it is deemed advisable at 
this point to describe the functional operation of this 
version which is as follows: 

It is also important to note here, that the letter X 
has been assigned to denote the receptacles shown in the 
drawing from which the syringes are filled. 
The filling of the syringe with solutions to be injected 

is accomplished by first fitting the needle fitting 21 to the 
adapter member 9 in the long position of the bayonet 
joint, reference being had to the radial groove 26, thus 
affording the maximum inner projection of the needle into 
the inner syringe. The inner syringe is thus moved for 
ward until the inner projection 20 of the needle pene 
trates the diaphragm 16. At this point, with the outer 
projection 19 of the needle immersed in a solution to be 
injected, the plunger 17 of the inner syringe is withdrawn 
to the desired level, indicated by graduations on the bar 
rel 11 of the inner syringe, thus filling the same with 
one solution to be injected. The needle fitting and adapter 
unit 21 and 9, respectively, are then removed from the 
"long position' and withdrawn and locked by rotation 
in the "short position" of Figures 3 and 4, at which 
point the needle no longer penetrates the diaphragm 16. 
The outer projection 19 of the needle is then immersed 
in another solution to be injected and the outer syringe 
is then filled by withdrawing the inner syringe which 
acts as a plunger. At this point, the unit is prepared 
for use on a patient, i.e. the injection of both solutions consecutively. 
The outer projection 19 of the needle is then intro 

duced into the subject patient and the solution in the 
other syringe is thence injected by a total forward push 
of the inner syringe acting as a plunger. The double 
bayonet joint which unites the adapter 9 and the needle 
fitting 21 is then manipulated to return the needle to its 
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by a hollow cylindrical cartridge 28 dimensioned to close 
ly fit the inside diameter of the barrel 8 of the outer 
syringe, said cartridge 28 being provided with a detach 
able reusable plunger rod 29. This cylindrical cartridge 
28 is a hermetically sealed container preferably made of 
a relatively soft, pliable, synthetic material and is filled 
with the desired solution at the time of its manufacture 
in a sterile condition. The cartridge 28 is closed at its 
rear end portion by a closely fitting plunger member 30, 
the rearward movement of which is limited by an in 
ternal annular bead or inturned flange 27 formed in the 
outer rear edge portion of the cartridge 28. This plunger 
is provided on its exposed outer face with a relatively 
shallow axially disposed screw-threaded bore 31 having 
screw-threaded engagement with cooperating screw 
threads 32 on the inner end portion of the detachable 
plunger rod 29. This detachable arrangement between 
the members 29 and 30 is regarded as highly important 
as it obviously facilitates the packaging and storing of 
the hermetically sealed disposable cartridge 28 and 
further allows for a substantial saving from a manufactur 
ing standpoint, 
To permit the total evacuation of the solution in the 

cartridge 28, its plunger member 30 is also provided 
on its inner face with a small relatively shallow bore 33 
that harbors and protects the bevel of the inner projec 
tion 20 of the needle when the plunger 30 is pressed for 
wardly with longitudinal endwise movement to evacuate 
the solution contained therein. It is important to note 
that the axially disposed bores 31 and 33 formed on 
opposed faces of the plunger 30 do not extend completely 
through said member as the same acts as a closure for 
the upper end portion of the sterile hermetically sealed 
cartridge 28 before use thereof. 
To prepare the foregoing modification of the device for 

injection of its held solution into the body of a patient 
consecutively, the sterile hermetically sealed cartridge 28 
is removed from its wrapping and container in such a 
manner as to avoid contamination. This is accomplished 
by first exposing the upper or rear end portion of the 
cartridge 28 and attaching the plunger rod 29 to the 
screw threads 31 in the plunger 30. After complete re 
moval of its sterile wrappings, the cartridge is thence 
inserted endwise into the barrel 8 of the outer syringe. 
The cartridge is then pressed maximally, forward in the 
barrel 8, care being taken that the inner projection 20 
of the needle is in its "short" position. The outer projec 
tion 19 of the needle is then immersed into a receptacle 
containing the first solution to be injected into the sub 
ject patient. By withdrawing the cartridge 28, this solu 
tion is drawn into the barrel 8 of the outer syringe. The 
outer projection 19 of the needle is then introduced into 
the patient and the solution in the outer syringe is in 
jected into said patient by the total forward thrust of the 
cartridge 28 by manual pressure on its plunger rod 29. 
When this solution has been completely injected, the 
bayonet joint uniting the needle fitting 21 and the adapter 
unit 9 is then manipulated to bring the inner projection 
20 of the needle into its "long position," the outer projec 
tion of the needle 19 remaining in the body of the patient 
at this time. With the inner projection 20 of the needle 
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in the “long position,” it will penetrate the anterior Sur 
face of the cartridge 28, thus permitting the injection of 
the solution contained therein into the body of the patient 
by manual forward pressure on the plunger rod 29 act 
ing upon the plunger 30. With this process completed, 
the needle and its components are withdrawn from the 
body of the patient. 

While there are herein disclosed but a limited number 
of embodiments of the structure, process and product 
of the invention herein presented, it is possible to pro 
duce still other embodiments without departing from the 
inventive concept herein disclosed, and it is desired, there 
fore, that only such limitations be imposed on the ap 
pended claims as are stated herein, or required by the 
prior art. 
What we claim is: 
1. A tandem syringe for consecutively dispensing two 

separately held fluids comprising in combination an outer 
syringe and an inner syringe, said inner syringe affording 
a plunger for the outer syringe, a plunger in the inner 
syringe, a spout on one end portion of the outer syringe 
affording a mount for an adapter, and a needle assembly 
comprising a needle having a hollow fitting for cooperat 
ing detachable engagement with the adapter in a two 
position arrangement, said needle having a pointed inner 
end movable by the two position arrangement of the 
fitting and the adapter to allow emptying or filling of the 
syringes in sequence. 

2. A tandem syringe for consecutively dispensing two 
separately held fluids comprising in combination an outer 
syringe having a cylindrical barrel, one end portion of 
which is constricted to afford a spout having communi 
cation with the barrel through a relatively small bore, and 
the other end portion thereof being of the same diameter 
as the body of the barrel and outturned to form a rela 
tively wide annular flange, an inner syringe having a 
cylindrical barrel dimensioned for a close endwise move 
ment within the outer syringe to afford a plunger there 
on, one end portion of said inner syringe having a rela 
tively thick lower base portion, an axially disposed bore 
in said base portion affording a mount for a resilient 
occluding element, the other end portion of said inner 
Syringe having an annular outturned flange of slightly 
greater diameter than said first-noted flange, a cooperating 
plunger dimensioned for close endwise movements with 
in said inner Syringe, a needle assembly comprising a 
fitting for rigidly mounting the needle, said needle project. 
ing forwardly and rearwardly of said fitting, and an 
adapter unit mounted on the constricted end portion of 
the outer syringe, said needle fitting and adapter unit 
being detachably and adjustably connected for endwise 
movement, thus affording means whereby the position of 
the inner projection of the needle may be varied rela 
tive to the said outer syringe. 

3. The structure defined in claim 2, wherein the adapter 
unit and the needle fitting are in the form of a double 
bayonet joint, said adapter unit having a pair of opposed 
lugs on the outer end portion thereof arranged and con 
structed for endwise and radial movements with coop 
erating inner and outer longitudinally and radially dis 
posed grooves formed in an axially disposed bore in said 
needle fitting, thus affording a two level inward projection 
of the needle relative to the outer syringe and to unite 
the needle and syringe assemblies, the one to the other. 

4. The structure defined in claim 2 in which the occlud 
ing element mounted in its seat in the base section of the 
inner syringe is replaceably and expansibly seated there 
in, being formed of pre-stressed rubber or its equivalent, 
thus affording a closure capable of relatively easy perfora 
tion by a needle and inherently self-sealing when the 
said needle is withdrawn. 

5. The structure defined in claim 2, further including 
an axially disposed shallow recess in the lower end por 
tion of the plunger for the inner syringe to afford clear 
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6 
ance for the bevel of the needle when said needle is posi 
tioned at its innermost projection and the plunger at the 
full forward limit of its stroke. 

6. The structure defined in claim 2 wherein the coop 
erating adapter unit and the needle fitting are constructed 
and arranged to unite the needle fitting to a fluid Sup 
ply, said adapter unit applicable to the fluid Supply mem 
ber and the needle fitting detachably secured for longi 
tudinal endwise movements to said adapter unit, Said 
needle fitting having a longitudinal axial bore in which 
the needle is rigidly mounted at a predetermined posi 
tion adjacent its approximate longitudinal center, thus 
affording an inward and outward projection of the needle 
relative to the fitting, an axial bore in the adapter unit 
through which the inner projection of the needle extends 
for communication with the fluid supply, and cooperating 
means on the adapter unit and the needle fitting whereby 
the said units are united with longitudinal endwise ad 
justment. 

7. A tandem syringe for consecutively dispensing two 
separately held fluids comprising in combination an 
outer syringe having a hollow cylindrical barrel portion, 
one end of which is constricted to afford a spout having 
a relatively small bore affording communication with the 
interior of the barrel portion, the outer end portion there 
of being open mouthed, of barrel dimension and having 
a relatively wide outturned annular flange, a pre-filled 
fluid cartridge dimensioned for endwise longitudinal 
movements within the outer syringe, thus affording a 
plunger therefor, a secondary plunger within the cartridge 
which acts as a closure for the filled cartridge being 
mounted for endwise longitudinal movements therein, a 
screw-threaded bore in the outer face of said secondary 
plunger and a plunger rod for imparting movement to the 
secondary plunger and having screw-threaded engagement 
therewith, a cooperating adapter unit and the needle fit 
ting being constructed and arranged to unite the needle 
fitting to a fluid Supply, said adapter unit being ap 
plicable to the fluid supply member and the needle fitting 
being detachably secured for longitudinal endwise move 
ments to said adapter unit, said needle fitting having a 
longitudinal axial bore in which the needle is rigidly 
mounted at a predetermined position adjacent its approxi 
mate longitudinal center, thus affording an inward and 
outward projection of the needle relative to the fitting, 
an axial bore in the adapter unit through which the in 
ner projection of the needle extends for communication 
with the fluid supply and cooperating means on the adapt 
er unit and the needle fitting whereby the said units are 
united with longitudinal endwise adjustment. 

8. The structure defined in claim 7, further includ 
ing a shallow axially disposed recess on the inner face 
of the secondary plunger to afford clearance for the bevel 
of the needle at the innermost position of the secondary 
plunger at the end of its forward stroke. 

9. The structure defined in claim 7 in which the fluid 
cartridge is a hermetically sealed sterile disposable unit. 

10. The structure defined in claim 7 in which the her 
metically sealed sterile cartridge is of relatively soft ma 
terial so as to render it capable of penetration by the 
needle. 

11. The structure defined in claim 7 in which the 
hermetically sealed sterile cartridge has at least one end 
portion formed of relatively soft materialso as to render 
it capable of penetration. 
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