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This invention relates to syringes and more particular 
ly to a high-precision high-pressure syringe having an im 
proved inexpensive barrel equipped with simple, adjust 
able, highly reliable and efficient means for detachably 
securing both the plunger and the needle to the respective 
ends of the barrel in a fluid-tight manner. The barrel bore 
is of uniform diameter between its opposite ends but need 
not have a sealing fit with the plunger owing to the pro 
vision of fluid-tight seals between the rims of the bore 
ends and the supporting means for the plunger and dis 
pensing facilities respectively. Each of these facilities 
comprise cup-shaped members secured to the opposite 
ends of the barrel and resilient tubular means carried 
thereby and designed to have their inner ends resiliently 
compressed into sealing engagement with the adjacent 
rim edges of the bore ends. This compressive force is pref 
erably adjustable as necessary to assure a seal and addi 
tionally to vary the pressure and frictional engagement 
between the plunger and the tubular sealing member. 
The dispensing tube may be similarly held sealed to the 
other end of the bore or detachably coupled to the tapered 
outer end of the resilient tubular member. 
The present invention represents certain improvements 

in the syringe of the type disclosed in my copending ap 
plication for United States Letters Patent Ser. No. 350,165, 
filed Mar. 9, 1964, now Patent No. 3,223,282, entitled, 
“Precision Measuring Syringe.” The construction of the 
present invention is simpler, utilizes fewer parts, is more 
economical to manufacture and maintain, and exhibits 
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certain advantages over my prior design. Additionally, 
it utilizes a fewer number of dimensions required to be 
held to close manufacturing tolerances without sacrificing 
efficiency or the accuracy of the results obtainable there 
with. 
The present construction features a one-piece barrel 

having a central bore. Generally, similar end fittings at 
the opposite ends of the barrel each include a pair of non 
metallic components including an end cap having a forced, 
high-strength fluid-tight friction fit with a respective end 
of the barrel. According to one preferred embodiment of 
the invention, each of these end caps has a bore through 
its bottom threaded to mate with the threaded shank of 
a nonmetallic packing gland or bushing. One of these 
bushings supports and provides a fluid-tight running seal 
with the plunger, whereas the other forms a fluid-tight 
support and seal for a hollow needle as well as means 
for holding the needle forcibly seated against the dis 
charge end of the barrel bore. Preferably, the plunger 
has a free sliding fit within the barrel bore and depends 
on light pressure contact with the supporting bushing 
to provide a fluid seal. Accordingly, a precision fit and 
fluid seal with the barrel bore is unnecessary, thereby 
avoiding the need for mutually-cooperating high manu 
facturing tolerances between the plunger and bore wall 
heretofore considered essential in Syringes of this type. 
A scale, preferably coextensive in length with that of the 
barrel bore, is calibrated to represent the volumetric dis 
placement of the plunger rather than the volumetric ca 
pacity of the bore. 
Owing to the design and materials from which the 

plunger supporting bushing is formed, precise manufac 
turing tolerances at the plunger end of the barrel are 
dispensed with and it is a simple matter to align the end 
of the bushing with the end of the bore. Because of this 
feature “hang-up' of the plunger end with the bore end 
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owing to slight manufacturing discrepancies between the 
bore and the sealing assembly supporting the plunger and 
customarily experienced in syringes of prior design, is 
entirely avoided. The same remarks apply equally to the 
needle-supporting end of the syringe for reasons which 
Will become apparent from following portions of this dis 
closure. Various other features and advantages of the 
present construction will appear from the detailed descrip 
tion and the annexed drawing. 

Accordingly, it is a primary object of the present in 
vention to provide a new and improved high-precision 
Syringe characterized by its simplicity, ruggedness, ac 
curacy, and its ease of manufacture and servicing. 
Another object of the invention is the provision of a 

igh-precision Syringe featuring a minimum number of 
components and the simplicity of the means utilized to 
hold the parts assembled. 

Another object of the invention is the provision of a 
Syringe having an improved and simplified adjustable as 
sembly for holding the plunger assembled to one end of 
a transparent barrel. 
Another object of the invention is the provision of a 

syringe having a simple, rugged and improved assembly 
for holding a hollow needle detachably coupled to the 
discharge end of the barrel. 
Another object of the invention is the provision of a 

Syringe having wells and cooperating coupling assemblies 
mounted coaxially of its ends and of a through bore and 
featuring cooperating resilient bushing members one of 
which is utilized to hold a plunger sealingly aligned with 
one end of the bore and the other of which is used to 
hold a hollow needle sealingly assembled to the other end 
of the bore. 

Another object of the invention is the provision of a 
high-pressure, high-precision syringe having end assem 
blies held securely assembled in fluid-tight manner by a 
forced telescopic fit with the barrel end. 

Another object of the invention is the provision of a 
syringe having a high accuracy plunger held sealed to 
and aligned with one end of a barrel bore by a one-piece 
adjustable bushing effective to provide a seal with the 
barrel bore as well as with the side walls of the plunger. 
These and other more specific objects will appear upon 

reading the following specification and claims and upon 
considering in connection therewith the attached drawings 
to which they relate. 

Referring now to the drawings in which preferred em 
bodiments of the invention are illustrated. 
FIGURE 1 is a side view of one preferred embodiment 

of the invention syringe ready for use; 
FIGURE 2 is a fragmentary sectional view on an en 

larged scale of FIGURE 1 and showing parts broken away 
to illustrate constructional details; 
FIGURE 3 is a cross-sectional view taken along line 

3-3 on FIGURE 2; 
FIGURE 4 is an enlarged fragmentary view of the 

needle end of a second preferred embodiment. 
Referring first more particularly to FIGURES 1, 2 and 

3, there is shown one preferred embodiment of a high 
pressure, high-precision syringe designated generally 0. 
This syringe includes a thick-walled barrel 11 formed 
of any suitable transparent material, as glass or plastic. 
This barrel is provided with an accurate central bore 12 
opening at its opposite ends into counterbores or wells 13, 
14. As here shown, the bottoms of both wells are flat but 
it will be understood that, if desired, each may be pro 
vided with a conical counterbore merging with the adja 
cent end of bore 2. 
The left-hand end of the barrel, as shown in FIGURE 

2, is provided with a plunger-supporting assembly desig 
nated generally 46 and including a cup-shaped member 
17 formed of a suitable nonmetallic elastomeric. Kel-F, 
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a polymer of trifluorochloroethylene is a particularly suit 
able material because of its many favorable properties 
for this application. Member 17 includes generally cylin 
drical side walls sized to have a forced friction fit with 
the exterior surface of barrel E. It is found that this 
material is easily assembled over the transparent barrel 
and forms a permanent high strength fit and a fluid-tight 
junction which substantially defies efforts to separate the 
parts. The skirt of member 7 is preferably shorter than 
the length of well 13 with the result that the inner end 
of the well and its junction with bore 2 are fully visible 
from the exterior of the syringe. 
The second and remaining component of the plunger 

assembly includes a bushing 9 having a long, generally 
cylindrical shank 20 having threads 2i mating with com 
plemental threads in the bottom of cup member 7. The 
inner end of shank 20 is beveled, as shown at 22, and 
terminates in a very narrow radius end adapted to form a 
high pressure seal against the rim edge of bore 2. Bush 
ing 9 is formed with a shouldered central bore 24 the 
inner end of which has a close sliding fit with the precision 
Surface of plunger 25. The latter is preferably formed of 
stainless steel or the like and its outer end is provided with 
a thumbpiece 26. 
The multiple-function, highly important bushing 19 is 

preferably formed of resilient elastomeric material, Teflon 
being particularly satisfactory and suitable. Plunger 25 
is free of contact with the bore through this bushing except 
for the inner one-third of its length where it has a close 
running fit with the plunger. However, upon tightening of 
bushing 9 to press its inner conical end against the bot 
tom of well 13, it is found that the compression of the 
free and unsupported length of the bushing enclosed by 
well 13 not only forms a high pressure fluid Seal with the 
rim edge of the bore but also provides a readily adjusted 
fluid-tight seal with the plunger itself. The combined bush 
ing and packing gland 9 is usually adjusted while the 
inner end of the plunger is held substantially flush with 
or slightly within the adjacent end of bore 12. As the 
user starts to tighten bushing 9, the other hand may be 
employed to move the plunger back and forth a slight 
amount to make certain that the plunger is accurately 
aligned with bore 12. Owing to the nature of the bushing 
material, it is easily possible to flex the inner end of the 
bushing by any slight amount required to provide accurate 
alignment of the plunger with the bore in a smooth oper 
ating relationship. Thereafter, the bushing is tightened 
further if necessary to provide the requisite seal and re 
sistance to movement of the plunger lengthwise of the 
supporting assembly 16. 
The needle supporting assembly designated generally 

30 provided at the other end of the barrel includes a cup 
shaped member 31 of the same general construction and 
of the same material as member 7 for the plunger as 
sembly. The needle supporting and adjusting bushing 32 
will be understood as having the same general construc 
tion as bushing 19 and includes a long, unthreaded shank 
33 provided with threads 34 at its outer ends mating with 
threads in the bottom of member 3i. The inner conical 
end 35 seats against the rim edge of bore 12 in the bot 
tom of wel 14. The inner Smaller diameter end of bore 
36 through the bushing has a press fit with the exterior 
of hollow needle 37. This needle is inserted to lie flush 
with the smaller end of bushing 32. Thereafter, the bush 
ing is rotated to tighten it against the rim edge of the bore 
placing the shank of the bushing under axial compres 
sion and forming a high pressure fluid Seal with both the 
end of the bore and with the exterior surface of needle 
37. Desirably, the diameter of the inner end of the bush 
ing is greater than bore 12 to assure to positive Seal with 
the adjacent end of the bore during the assembly opera 
tion. 

Extending along one side of barrel is a suitable scale 
40 having its zero graduation mark 4 located radially 
opposite both the bottom of well 4 and the inner end 
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4. 
of needle 37. Similarly, the highest scale graduation 42 
is located at the opposite end of bore 2 radially opposite 
the bottom of well 13. As will be apparent from FIGURE 
1, the opposite ends of scale 40 are spaced inwardly 
from the adjacent ends of mounting assemblies 6 and 
36, respectively, thereby enabling the user to view the 
opposite ends of the bore at all times and to ascertain 
that the inner end of the needle is flush with the zero 
graduation mark and that the opposite end of bore 12 
is directly opposite scale graduation 42. This arrangement 
also facilitates checking the position of the plunger end 
at all times and particularly as to when it is preciscly 
opposite the ends of bore 12. 

Referring now to FIGURE 3, attention is invited to 
another feature of the invention exemplified by a narrow 
thin strip. 44 extending the full length of Scale 12 and 
disposed along the barrel diametrically opposite scale 
i2. Strip 44 is formed of any suitable opaque material, 
as for example, a ceramic decal, its purpose being to pro 
vide a contrasting background for the scale graduations 
and rendering the latter more readily readable under wide 
ly varying lighting conditions. It will be understood that 
various materials other than a ceramic decal can be uti 
lized for this background so long as the material resists 
abrasion, attack by acids, peeling, change of color, and 
is resistant to the high temperatures normally employed 
to sterilize Syringes. 

Referring now to FIGURE 4, showing an alternate 
mounting assembly for the needle, it will be understood 
that the same reference characters distinguished by a 
prime are used to describe the same or similar parts in 
the two embodiments. One of the major differences be 
tween the two embodiments resides in the fact that mount 
ing assembly 30' is made entirely in one piece from elas 
tomeric material such as Kel-F whereas the correspond 
ing assembly in FIGURES 1 to 3 is formed in two parts 
of like materials. Projecting axially of the cup-shaped 
member 31' is a cylindrical member 45 of Smaller diame 
ter than the side wall of well 14 and having a conical 
inner end 35' seating against the rim edge of bore 12'. 
Member 45 is slightly longer than the depth of well 14 
with the result that cup-shaped member 31 can be tele 
scoped forcibly over the end of barrel 1 until the inner 
conical end 34’ is firmly and forcibly seated against the 
rim edge of bore 12'. The parts are then held immovably 
assembled but should the syringe exhibit any tendency 
to leak across the end of the conical surface 35’ it is 
merely necessary to apply pressure to the outer end of 
member 31' and force it into more complete assembly 
with the barrel thereby restoring the effectiveness of seal 
35' even against very substantial syringe operating pres 
Sures, as, for example, pressures of 100, 200 p.s. i. and 
higher. 

Projecting axially outwardly from the exterior of mem 
ber 31' is a frusto-conical mounting shank 49 for the 
complementally shaped luer 46 staked to the inner end 
of a hollow needle 37. Needles having luers of this type 
are well known to workers in this field and have an inner 
Seating surface 4.8 adapted to form a high strength fric 
tion fit with the tapered surface of shank 49. It is a 
simple matter to replace needles equipped with such con 
ical uers. 

In closing, it is pointed out that the radial fange pro 
vided at the outer end of cup-shaped member 17 for the 
plunger is preferably provided with a flat surface 49 om 
one side (FIGURE 3) serving to prevent the syringe from 
rolling about the laboratory counter. A further feature 
not pointed out before is the fact that the inner end por 
tion of both the plunger bushing 19 and the needle mount 
ing bushing 32 may be formed separately from the bush 
ing itself if desired and has short generally cylindrical 
sleeves. In this case, the separate sleeve-like components 
are pressed against the respective bore ends by tightening 
bushings 19, 32 thereby placing the short sleeves in axial 
compresion. 

While the particular high precision syringe herein shown 
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and disclosed in detail is fully capable of attaining the 
objects and providing the advantages hereinbefore stated, 
it is to be understood that it is merely illustrative of the 
presently preferred embodiments of the invention and 
that no limitations are intended to the details of construc 
tion or design herein shown other than as defined in the 
appended claims. 

I claim: 
1. A high precision syringe having an elongated barrel 

formed with a single charge-receiving bore of uniform 
diameter extending lengthwise through said barrel, means 
for Securing hollow dispensing means in fluid-tight rela 
tion to one end of said bore, plunger means reciprocable 
lengthwise of said bore and having an operating end pro 
jecting beyond the other end of said bore, a supporting 
assembly for said plunger means including stationary 
means carried by the adjacent end of said barrel and 
having an axial threaded bore therethrough, and tubular 
means threadedly mounted in said threaded bore and 
having an inner resilient end closely embracing said 
plunger means, said tubular means being rotatable against 
the adjacent rim edge of said bore thereby placing said 
resilient end in axial compression to form and maintain 
a fluid-tight seal with said plunger means and with the 
adjacentrim edge of said bore. 

2. A Syringe as defined in claim 1 characterized in that 
said means for securing said dispensing means to one 
end of said bore comprises a cup-shaped member of 
resilient material telescoped over one end of said barrel 
and including a resilient tubular member projecting 
axially from the opposite sides of the bottom of said cup 
shaped member, the inner end of the inwardly projecting 
portion of said tubular member being compressed against 
the rim edge of said one end of said bore to form a fluid 
tight seal therewith and the periphery of the portion of 
Said tubular member on the outer side of said cup-shaped 
member being tapered and adapted to be detachably cou 
pled to complementally tapered luer means of a hollow 
needle. 

3. A syringe as defined in claim 2 characterized in that 
said means for securing said dispensing means to one 
end of said bore is formed as one unitary member of 
resilient elastomeric material. 

4. A syringe as defined in claim 1 characterized in that 
said tubular means is effective when rotated to vary the 
frictional pressure between its inner surface and the juxta 
posed surface of said plunger means in contact therewith. 

5. A syringe as defined in claim 1 characterized in 
that said stationary means includes a non-metallic cup 
shaped member of non-metallic material the interior side 
wall surfaces of which have a slightly smaller internal 
diameter than said barrel and having a high strength 
frictional fit with said barrel end when forcibly telescoped 
thereover. 

6. A syringe as defined in claim 1 characterized in that 
said means for securing said hollow dispensing means 
to one end of said bore includes end cap means Secured 
to the adjacent end of said barrel and having a tubular 
member of resilient material mounted axially thereof with 
its inner end compressed in sealing engagement with the 
rim of said bore, and the outer end of said tubular mem 
ber having a tapering resilient surface for holding the 
luer of a hollow needle detachably coupled thereto. 

7. A syringe as defined in claim 1 characterized in that 
said means for securing said hollow dispensing means 
to one end of said bore includes end cap means Secured 
to the adjacent end of said barrel, elongated resilient 
bushing means threadedly supported axially of said end 
cap means and effective upon rotation to form a fluid 
tight seal with the inner end portion of said dispensing 
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means and with the end surface of said barrel imme 
diately surrounding the adjacent end of said bore. 

8. A syringe as defined in claim a characterized in that 
said hollow dispensing means includes a non-metallic 
member telescoped over and secured to one end of said 
barrel, and a tubular extension of resilient material 
coaxially of the associated end of said bore and threadedly 
mounted in said non-metallic member, said tubular ex 
tension being manually rotatable to compress the inner 
end thereof in pressurized seating contact with the adja 
cent rim edge of said barrel bore and into pressurized 
sealing contact with the side wall of said hollow dispens 
ing means immediately adjacent the rim edge of said 
barre bore. 

9. A syringe as defined in claim 1 characterized in that 
said plunger means has a diameter less than the diameter 
of said barrel bore and being freely reciprocable there 
along without forming a fuid seal with said bore. 

10. A plunger mounting assembly for a syringe, said 
assembly comprising a cup-shaped member the side wall 
of which is adapted to be telescoped over and Secured to 
one end of a transparent tubular syringe barrel, a hollow 
bushing of resilient elastomeric material having a threaded 
shank mating with a threaded opening axially through 
the bottom of said cup-shaped member, said bushing 
having a conical end at one end and an enlarged outer 
end adapted to be gripped by the fingers to rotate the 
same relative to said cup-shaped member, and the bore 
through said bushing adjacent said conical end being sized 
to embrace closely and seal against the stem of a Syringe 
plunger. 

a. A plunger mounting assembly as defined in claim 
10 characterized in that said bushing is formed of plastic 
composition. 

12. A syringe needle mounting assembly for use in 
holding a hollow needle sealed against the outlet end of 
the bore in a syringe barrel, said assembly comprising a 
resilient non-metallic cup-shaped member adapted to be 
telescoped over and secured to one end of a Syringe 
barrel, a hollow bushing of resilient elastomeric material 
having a threaded shank mating with a threaded opening 
axially through the bottom of said cup-shaped member, 
said bushing having an inner end adapted to be com 
pressed in sealing engagement with the rim edge of a 
bore in a syringe bore and an outer end adapted to be 
gripped by the fingers to rotate the same relative to said 
cup-shaped member and the bore through said bushing 
being sized to embrace and seal against the shank of a 
hollow needle as the inner end of said bushing is axially 
compressed against the rim edge of a syringe barrel bore. 
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