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This invention relates generally to syringes and relates
more particularly to syringes having a very small volu-
metric capacity.

While the invention has particular utility embodied in
syringes of extremely small volumetric capacity, and is
shown and described embodied therein, if is'to be under-
stood that its utility is not confined thereto.

Various problems and difficulties have been encountered
in providing syringes of extremely small volumetric ca-
pacity and it is an object of the present invention to pro-
vide such a small capacity syringe which will solve said
problems. and overcome said difficulties:

1t is another object of the invention to provide a syringe
of this character which has a zero loss of miedicant or
chemical sample.

It is still -another object of the invention to. provide
a device of this character which will effectively handle
extremely small amounts of fluid (gas or liquid), such
as medicants, chemicals, or the like.

It is a further object of the dinvention to prov1de a
device of this character wherein the needle acts with
both as a syringe fluid reservoir and an injection element.

It is a still further. object of the invention to provide
a device of this character wherein a hard needle tubing
is precisely fitted with a plunger or plunger. surface .of
a hard ‘metal dissimilar from:the needle. or interior sur-
face of the needle contacted by the plunger surface.

It is ancther object of the invention to provide a de-
vice of this character wherein the plunger displacement
is read ‘directly on a graduated scale.

It is still another object of the invention to .provide a
device of this character wherein there is-a plunger guide
assembly which supports the very small diameter plunger
and permits free precise movements thereof.

It is a forther object of the invention to provide a
seal effectivefor leakage of fluid, gas ot liquid resulting
from wear or corrosion. '

1t is . still further object of the invention to provide
a ‘device of this character wwhich prevents wiping in of
dirt by the plunger from the outside, such as would make

the syringe inoperable.

Tt is another object of the invention to provide a device
of this character wherein capillary movement of liquid
up the plunger and needle surfaces, such as would de-
stroy the precision of delivery voluine, is prevented.

A further object-of the invention is to provide a-de-
vice of this character wherein wir seepage is prevented.

It is a still further object of the. invention to provide
a.device of this character that ds extremely accurate.

It is another object of the invention to provide ade-
vice .of this character that is extremely reliable:

It is still-another object of the invention: to provide
a device of this chanacter that is relatively simple in con-
struction.

A further object of the invention is to provide a de-
vice “of this character- that may be readily and easily
assembled, or disassembled, for servicing or replacement
of -parts.

It is a still further object of the invention to provide
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a dev1ce of this character that is relatively lnexpenswe
to manufacture.

The characteristics' and - advantages of the invention
arg further sufficiently 'referred to.in connection with
the. following detailed description of the accompanying
drawings, which represent one embodiment. - After con-
sidering this example skilled persons will understand that
many variations may be made without departing from the
principles disclosed and T contemplate the employement
of :any structures, arrangements or modes of operation
that are properly within the scope of the appended claims.

Referring’ to ‘the drawings, W]:uch are for illustrative
purposes. only

FIG. 1is a longitudinal section through a syringe em-
bodying the present invention;

FIG. 2 i3 aside view of the device;

FIG. 3is an enlarged longitudinal sectlcmal view-of a
portion- of said syringe;

+FIG. 4 is an enlarged: side view, partially -in sectlon,
of the outer end of the plunger assembly;

F TGS ds-a sectional view taken on line 5—5 of FIG.

5 and
‘ FIG 6 is an enlarged longitudinal sectional view of an
alternative arrangement.

i Referring more :particularly to the drawings, there is
shown -a syringe having a needle assembly, indicated gen-
erally at 18, including a hollow or tubular needle 12 pro-
vided with a sharp. point 14 at the outer or free end
thereof, said meedle serving both as a syringe reservoir
and as-an injection device. Needle 12 may be of any
suitable material, such as-a hard metal, ‘platinum: alloy
or stainiess steel being examples of suitable miaterials
for such needles, :

At the -end ‘of the needle opposite the point 14 said
needle is provided with a female needle hub 16 having
a wall 18 at its outer end provided with an axial opening
therein for reception of the adiacent end portion of the
needle 12, said needle being welded or staked, as indicated
at’ 28, to said hub. ' Hub 16 has a recess eéxtending in-
wardly from-the opopsite end which is open. Exténding
from the open end, a-portion of said hub is internally
threaded: as at ‘22, there bemg a .gasket chamber 24 at
tbe inner end-of the recess in'the hub 16.

"The needle assembly 10 is connected to a volume indi-
cating device or assembly, indicated generally at 26, said
assembly comprising a transparent body 28 of any suit-
able material, such as glass, for example. - At the outer
enid the body 28 is provided with an outwardly extending
annular flange 30 and there is an axial bore 32 through
said body; said bore flaring outwardly at the flanged end
of the body, said ﬂare portion of the bore lbemg 1nd1-
cated af 34. ‘

On'the exterior of the body there is a scale, indicated
generally at- 36, which is put on said body by any suit-
able well known means, such as silver screening.

At the end.of the body 28 opposite the flange 30 thereof
a zero stop and needle s¢rew. sleeve 490 is disposed in the
outer end portion of the bore 32, said zero stop and needle
screw sleeve being-cemented in said bore by any suit-
able well known cement, such as epoxy cement, for ex-
ample. - A portion ‘of the outer end of sleeve 44 extends
outwardly beyond the adjacent end of the body 28 and
has disposed thereon .a male needle screw 42 having a
reduced. diameter externally threaded outer end portion



44 on which the female threaded needle hub 16 is screwed.
The male needle screw 42 is secured to the zero stop
sleeve 40 by any suitable means, such as, for example,
welding, cementing or staking. It is to be noted that the
inner end 46 of the zero stop sleeve 48 is in exact register
with the adjacent end of the scale 36 which is the zero
point or mark of said scale. .

The interior diameter of the zero stop sleeve 40 is
sufficiently large to receive therein a forward end portion
of a tubular inner plunger guide 56, said forward end por-
tion of the guide ‘3% being secured in the zero stop sleeve
by eny suitable means, such as cementing, or the like.
Inner plungér guide is arranged axially in the bore 32 in
body 28 and extends rearwardly from the stop sleeve 46.
‘As shown in FIG. 1 the inner plunger guide extends out-
wardly .or rearwardly of the flanged end of the body 28
although it need not extend this far rearwardly. It is to
be noted that the forward end of the zero stop sleeve and
the forward end of the inner plunger guide terminate in
the same plane as the forward end of the reduced diam-
eter. externally threaded part 44 of the male needle screw
42. '

It is also to be noted that the zero stop sleeve is rela-
tively short and.extends but a short distance into the
forward end portion of the body 28, thus leaving a major
portion of the bore 32 outwardly of the outer end 46 of
the zero stop sleeve free for slidable reception of a tubular
volume indicating plunger guide 52, said volume indi-
cating pluhger guide 52 being slidable on the inner plunger
guide 50. .

‘At its outer ends the volume indicating plunger guide
has a button and plunger retaining groove 56 which is
shown as being- integral with said volume indicating
plunger guide 52 although said button and plunger re-
taining screw may be & separate part secured to ‘the
plunger guide 52 by cementing, welding or other suitable
means. )

- The button and plunger retaining screw is provided with
an axial bore of the same size as the bore or passage
through the plunger. guide 52 and forms a continuation
thereof. A free end portion of the button and plinger
retaining screw is externally threaded for threadable re-
ception of a thumb button 58 which has an axial tapped
. bore 60 in the forward end thereof, the rear end of said
- button being convex and said bore is closed at the convex
or'back side. :

Inner plunger guide 58 has ‘an internal bore or passage
extending axially therethrough of substantially the same
size as'the internal diameter of the needle 12 and a plunger
64 is slidably disposed within the inner plunger guide. and
the bore or passage through the needle 12.

It is to be noted that the plunger is of a dissimilar mate-
rial or metal from that of the needle and said plunger
may be, for éxample, of tungsten or a chrome plated wire.
Plunger 64 is precisely -fitted within the bore-or pas-
sage of the needle but is slidable therein.

The back or rear end of the plunger is secured to a

- plunger retaining button-66 by welding or other suitable
means; said -button being disposed in a recess 63 at the
inner.end of the tapped bore 60 of the thumb button and
when said thumb button is screwed onto the button and
plunger retaining screw of ‘the volume indicating plunger
guide, the plunger and plunger guide 52 are secured to-
gether by the thumb button for operation together.

The plunger extends-through the chamber 24 of . the
hub 16 and there is gasket material 70 in said chamber.
The gasket material is- of such character that it will flow
under pressure which is created by the screwing of the
hub 16 onto the part 44 of the needle screw 42." One
suitable gasket material comprises fliorocarbon resins,
such as “Teflon”. (which is the registered trademark of
E. I du Pont de Nemours, Inc.) for suéh resins. The
flowing under compression of the gasket material pro-
vides a gas and liquid-tight seal for the plunger. portion
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passing through the seal 70 while permitting operative
movements of said plunger.

The needle 12 not only functons as a needle but also
functions as a volumetric syringe barrel reservoir, the vol-

-ume of fluid in said needle being precisely displaced by

the fitted plunger 64. :
When the plunger assembly is moved into its fully tele-

- scoped position the inner or forward end of the volume
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indicating plunger guide engages the rear end of the zero
stop sleeve at which time the-forward end of the plunger
bottoms at the needle point. . Consequently there is no
loss of fluid, gas or liquid handled by the syringe. -In
other words, there is a zero loss of such fluids.

The volume indicating plunger guide 52 and the inner
plunger guide 5 support the plunger in alignment and
allow free plunger movement with high precision. Fur-
ther, by the precise fittirig and telescoping plunger guides,
or guide sieeves 50 and 52, respectively, the plunger dis-
placement may be read on the graduated outboard scale
36. This plunger displacement is indicated by the for-
ward end 74 of the volume indicating plunger guide as
it registers with the various markings or lines. of said
scale 36. :

The sealing gasket may be initially in the shape of a
tubular part slidably receivable in the chamber 24 and
slidably receiving the plunger. ‘The gasket element must
be somewhat longer than the chamber 24 and when the
hub 26 is screwed onto the part 44 of the needle screw
42, the material of said gasket is crushed or compressed
in said chamber to sealingly engage the interior ‘of the
needle hub 16 and the portion of the plunger disposed
therein at any particular time. ¥

The crushed sealing gasket acts in several ways, It seals
for gross leakage of liquid or gas resulting from wear or
corrosion. It prevents wiping in of dirt by the plunger
from the outside which would make the syringe inopera-
tive.. Also, it prevents capillary movement of liquids
up the plunger and needle surfaces which would destroy
the precision of delivery volume and air seepage is pre-
vented by the gasket assuring maximum: accuracy.

In the above described arrangement the plunger is small
aid requires the support of the guide 59.

‘The' alternative arrangement of FIG. 6 has a plunger
of greater diameter and rigidity than that first described.
In this FIG. 6 arrangement the zero stop sleeve: 40 is
secured in the body 28 as. in the first described arrange-
ment. The longitudinally extending bore 40a of the stop
sleeve 40 is adapted to operably receive the plunger 64,
the inner end of the zero stop sleeve 49 having an'inward-
ly ‘tapered recess 49a which provides a guide for the free
end of the plunger when the device is being assembled.
With this arrangement the free end of the plunger, when
said plunger is inserted into the bore 32 of the body 28
from the rear thereof, will enter the recess 46a and be
guided into the bore 49a of said zero stop sleeve 4. Upon
further inward movement of the plunger said plunger
will pass through the bore of the sleeve 49, through the
seal 70, and into the bore of the needlé 12, thus completing
the' assembly. Thereafter the hub 16 is tightened to com-
press the seal about the plunger. - In operation the forward
end: of the volume indicating plunger guide 52 cooperates
with the scale 36 to indicate the plunger displacement and
said forward end bottoms on the inner end 46 of the Zero
stop-sleeve 40. ‘

In this arrangement the plunger and needle should also
be-of dissimilar metals, or at least their contacting sur-
faces should be of dissimilar metals. Very effective re-
sults have been obtained with tungsten to stainless steel
contacting surfaces for respective parts or a platinum
ruthenfum alloy to stainless steel for {he respective con-
tacting surfaces. ]

The invention and its attendant advantages will be
understood from the foregoing description and it will
be apperent that various changes may be made in the
form, construction and arrangement of the parts of the
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invention without departing from: the spirit and scope
thereof or sacrificing its material advantages, the-embodi-
ment hereinbefore described being merely for purposes
of illustration. ‘

I claim:

1. A syringe of very small volumetnc capacﬁy, com-
prising:

(A) a needle and volumetric. barrel reservoir assembly

comprising

(a). a needle of relatlvely hard metal, said needle
having a sharp point at its free end and-having
. a bore therethrough,

(5 and a female needle hub attached at one end
to the end of the needle opposite the point, said

- hub having a bore extending inwardly from-the
free end, an outer end portion of said bore being
threaded, the inner or forward end of said bore
comprising a gasket chamber;

(B) avolame indicating device comprising,
(@) a transparent body having a bore therethrough;
(aa) said body having a graduated scale there-
on with-a zero mark adjacent the: forward
end but spaced therefrom,
(b5) and an annular flange on the opposite
end of said body, :

(b) a tubular zero stop and needle screw sleeve
secured within the forward end portion of the
bore through said body with the inner-end in
register' with ‘the zero mark of the scale,: the
opposite ‘end of said sleeve extending outwardly
- of the forward end of said-body,

(¢) a male needle screw secured to the forwardly

-extending portion of said zero stop and needle
screw sleeve, said needle screw having an ex-
ternally . threaded forward - end - portion for
threadable reception in the needle hub,

{d) an inner plunger guide having its forward end
secured in-said zero stop and needle screw sleeve

and extending rearwardly in: the bore of said -

" body, -said . inner. plunger guide having a ‘bore
therethrough and. being -of ~smaller- external
diameter than the internal dlameter of tne bore

of the body;
(C) a plunger assembly including,.

(¢) a2 plunger “of -hard metal, different from the
material of the needle, and- having an external
diameter precisely fittin: g within the bore through
the needle; -

(b) :a tubular volume mdlcatmo plunger guide slid-
ably. disposed -on the inner plunger guide and
slidable in the bore of the body,

(¢) a plunger retaining button secured to the rear
end of said plunger, said plunger extending
through' the inner plunger guide and needle,

(d) an externally threaded, tubular plunger retain-
ing screw secured to the rear end of the volume
indicating plunger guide,

{e) a thumb button having a tapped recess in the

forward end thereof threadably disposed on the
plunger retaining screw, said plunger retaining
button being disposed in said recess and held by
the thumb, button against the adjacent end of
the plunger retaining-screw to thereby secure
together the parts of the plunger assembly,

(f) the parts of the plunger assembly being so pro-
pomoned and arranced that when said assembly
is ' moved forwardly in the volume mdicating de-
vice -and needle the forward end of the plunger
bottoms at the needle point when the forward
end of the volume indicating plunger guide abuts
against the rear -end. of the zero stop ‘and. needle
screw sleeve; the thumb button and plunger re-
taining screw being spaced rearwardly of -the
flanged end of the body;
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(D) and crushed sealing gasket means in the gasket of
the threaded needle hub.
2. ‘A syringe of very small volumetric capacity, com-

prising:

(A) a needle and volumetric barrel reservoir assembly
comprising

(a)-a needle of relatively hard matenal said
needle having a bore therethrough and having
a sharp point at its free end,

(b) and a needle hub attached at one end to the
end: of the.-needle opposite the -point, said hub
having a tapped fbore extending inwardly from
the free end;

(B) awvolume md1cat1ng device comprising,

(a) a transparent. body having a tbore . there-
through,

{aa) said body having a ygraduated scale
thereon with a zero mark adjacent the for-
ward end but spaced therefrom,

(bb) and. an outwardly extending flange on

. the opposite end of said body,

(b) a tubular zero stop sleeve secured within the
forward end portion of the bore through said
body with the inner end in register with the
zero mark of the scale, the opposite end of said
sleeve extending outwardly of the forward end
of said bady,

(c): an externally threaded needle screw secured to
the forwardly extending portion of -said zero
stop sleeve, said needle screw being threadably
received. in the needle hub, '

i(d) -an inner plunger guide having its forward end
secured in said zéro stop: sleeve and extend-
ing rearwardly-in the bore of said body, said
inner plunger guide-having a bore therethrough
and being of smaller external diameter than the
internal dlameter of the bore of the body;

(C) a plunger assembly. including,

(a). a plunger of hard material different from the
material of the needle and precisely fitting within
the bore through the needle, ‘

(b) a tubular volume indicating plunger guide slid-
ably disposed on the inner plunger guide and
slidable in the bore iof the body,

(¢). a plunger retaining button on-the rear end .of

- said plunger, said pluniger extending through the
inner plunger guide and the needle,

“(d) anexternally threaded plunger retaining screw
on the rear end of the volume indicating plunger
guide,

(e) and a thumb button having a tapped recess in
the forward ‘end thereof threadably disposed on
the “plunger retaining -screw, said: plunger re-
taining button being disposed in said recess and
held by the thumb button against the adjacent
end.of the plunger retaining screw, thereby se-
curing together the plunger and volume indicat-
ing plunger guide,

(f) ‘the parts of the. plunger assembly being so
proportioned -and arranged that when said as-
sembly is moved forwardly in the volume in-

« dicating ‘device and. needle the forward end of
the plunger bottoms at the needle point when
the forward end of the volume, indicating

plunger guide abuts against the rear.end of the
zero stop sleeve, the ‘thumb button and button
and plunger Tetaining screw being spaced rear-
wardly of the flanged end of the body.
3. Ina syringe of s very:small volumetric capac1ty
(A) a nt?e_dle and volumetric barrel reservoir assembly
comprising

(a) a tubular needle of relatively hard material
having a sharp point at its free end,

(b) and a needle hub attached on the end of the
needle opposite the point, said hub having a
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tapped bore extending inwardly from the rear
end;
(B)- a volume indicating device comprising,

(a) a transparent body having a bore: there-
through,

(aa) said body having a graduated scale
thereon with & Zero. mark adjacent the for-
ward end,

(bd) and an outwardly extending flange on
the opposite end of said body,

(b) a tubular zero stop sleeve secured within the
forward end portion of the bore through said
body with the inner end in register with the
zero mark of the scale, the opposite end of said
sleeve extending outwardly of the forward end
of said body,

(c) a tubular, externally threaded needle screw
secured to the forwardly extending portion of
said zero stop screw sleeve, threadably receiv-
ing the needle hub thereon,

-(d) - an inner plunger guide having its forward end
‘sectred dn said-zero stop sleeve and extending
rearwardly in the bore of said body, said inner
plunger ‘guide having a bore therethrough and
being of smaller external diameter than the in-
ternal diameter of the bore of the body;

(C) a plunger assembly including,

(a) a plunger of hard material, differént from the
material of the needle, said plunger being pre-
cisely fitted within the needle,

(b) a tubular wolume decatmg plunger \gmde
slidably dlsposed on the inner plunger guide and
stidable in the bore of the body,

(c) means for securing together the rear ends of
said plunger and volume indicating plunger
guide, said means including a thumb button,

" (d) the parts of the plunger assembly being so
proportioned and arranged that when: the
plunger is moved; forwardly in’ the volume in-
dicating device and needle the forward end of
the plunger bottoms at the needle point when.
the forward end of the wvolumeé indicating
plunger ‘guide abuts against the rear end of the
zero stop sleeve.

4. In a syringe:
(A) aneedle and volumetric. barrel reservoir assembly,
comprising: )

< (a) a tubular needle having a sharp point at its
free end,

(b) and a tapped hub at the end of the needle op-
posite the point,

(B) avolume indicating device comprising,
(@) a transparent tubular body having
‘(aa) a graduated scale thereon with a zero
mark adjacent the forward end,

(b) a zero stop.sleéve secured within the forward

“end portion of the bore through said body with
the inner end in register with the zero mark of
the scale, the opposite end of said sleeve ex-

-tending outwardly of the forward end of said
bedy,

(c) a tubular, externally threaded needle screw
secured to- the forwardly extending portion of
said zero stop and needle screw sleeve,

(d) an inner plunger guide in said body with its
forward end secured in said zero stop sleeve,
said inner plunger ‘guide having a. bore there-
through and being of smaller external diameter
than the interior of the body;

“(C) a plungerassembly including,

(a). a plunger precisely fitting w1thm the needle,

(b) a tubular volume indicating plunger guide

- slidably disposed on the inner plumger guide,

«(c). 'and means operably- securing together  the :
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volume indicating' plunger guide and said
plunger, :

(d) the parts of the plunger assembly being so
proportioned and amanged that when the
plunger is moved forwardly in the volume indi-

_ cating device and needle the forward end of the
plunger bottoms at the needle point when the
forward end of the volume indicating plunger
guide abuts against the rear end of the zero
stop sleeve.

5. In a measuring and discharge syrlnge of very small

volumetric capacity:

(A) a needle and volumetric barrel Teservoir as-
sembly comprising:

(a) a tubular needle havma a sharp point at its
free end;

(B) a plunger precisely fitted in said needle and slid-
able therein;

(C) guide and support means. for said plunger and
said needle;

(D) -and volume indicating means incorporated in the
syringe for indicating the volume' displacement in
said needle by said plunger:

6. In a syringe:

(A) a tubular needle; .

(B) a plunger operably fitted .and slidable in said
needle;

(C) support means for said plunger;

(D) interconnecting means connecting said support
means and needle and having a chamber therein for
gasket and material, said plunger extending through
said chamber;

(BE) and crushable gasket material' in said chamber
and in engagement with the portion of said plunger
in said chamber, said interconnecting means baving
parts movable relative to each other to compress said
gasket material on said plunger to provide a seal for
said plunger.

7. In a syringe:

(A) a needle and volumetric barrel reservoir assem-
bly, comprising:

(a) a tubular needle having a sharp point at its
free end;

(B) a volume indicating device comprising:

(a) .a transparent body having a longitudinal bore
therethrough,

(aa) a graduated scale thereon with a zero
mark adjacent the forward end,

(b) a zero stop sleeve secured within the forward
end portion of the bore through said body with
the inner end in register with the zero mark of
the scale, the opposite end of said sleeve extend-
ing outwardly of the forward end of said body,
said sleeve having an inwardly tapering recess
in. the inner end from which a longitudinal bore
extends to the outer end, the end- of said needle
opposite the sharp pointed end being secured
to said stop sle€ve;

(C) a plunger assembly including

(a) a tubular volume indicating plunger guide
slidably disposed in the bore of said body,

(b) a plunger precisely fitting within the needle,
and having a rearward- portion disposed. in said
plunger guide,

(c) and means operably securing. together the
volume . indicating - plunger ‘guide and said
plunger, .

(d) the parts of the plunger assembly being so
.proportioned and -arranged that when the
plunger is moved forwardly in the volume indi-
cating device and needle the forward end of
the plunger bottoms at the needle point when
the forward end of the volume indicating
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plunger guide abuts against the rear end of the 2,666,435 Junkman et al, oeoeeao Jan, 19, 1954
zero stop sleeve. 2,933,087 Hamilton e Apr. 19, 1960
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