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The present invention relates to ring pinch
clamps for opening, regulating, and closing the
flow of liquid through a flexible tube, the device
being particularly useful and demrable in 1ntra-
venous therapy.

In introducing any liquid into the body intra-
venously, such as blood plasma, saline solutions,
and medicinal preparations, extreme care is re-
quired in regulating the rate and qguantity of flow
of the material into the vein. Often the quantity
and rate of flow must be regulated in accordance

with the patient’s response or lack of response to

the treatment. A skilled attendant must be pres-
ent almost constantly to obkserve the patient’s
reaction to treatment, to remedy instantly any
dislodgement of the infravenous needle or nozzle,
and. to regulate the rate and quantity of flow of
the intravenous solution. The patient in such
cases. often requires additional treatment or at-

tention, and it is important, therefore, that the

attendant have as much freedom of action as
possible in order to perform properly such &
multitude of duties.

in such cases it 1s common practice to have a
vessel or receptacle containing the fluid to be
introduced into the body, 2 hollow needle or noz-
zle whose open end is introduced into the vein of
the patient, and a tube, usually made of rubker
Dr other flexible matewal connecting the needle
o the receptacle and prowdlng a conduit for the
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Jaws, inaccessibility for ready use, because the
clamp slides off the tube or down the tube to the
floor, and such devices have been awkward to
handle and adjust accurately, frequently 'l'equir-'-
ing both hands of the operator or attendant. |
~ An important object of by present 1nvent10n is
to provide a new.and improved mechanically ad-
justable pinch clamp ﬂ.rhlch will permit fine ad-
Justment of the flow or drip through a tube,
which will be positive and accurate in its action,
and yet instantly readmstable to decl ease Or in-
crease the ratve of flew. | |

Another object is to provide a new and im-

- proved pinch clamp which can be attached to the
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flow of the material from the receptacle into the

vein.

Numerous expedients have been used hereto-
fore to regulate the rate and quantity of flow of
the material through the tube.
gauze, to obstruct partially the tube passage, is
sometimes used with many obvious disadvantages.
Pinching of the tube by the attendant with his
fingers is often resorted to to restriet or regulate
the flow. Bui obviously such procedure is un-
certain and irregular.

A common mechanieal pinch clamp. whmh com-

pletely shuts off flow through the tube is some-

times resorted to, the fuid in such cases being
verinitied to flow intermittently by alternately
opening and closing the clamp. More recently,
a pinch clamp adjustable by a thumb screw has
heen uvsed, and such means has proved a great
_mprcvevnmt over older means, since it permits
mechanical admstment of the rate of a constanu
flow of such liguid. |

Such means as heretofme constructed have
had 2 number of obiectionable features, such as
causing ‘intury to the tube, because of the large
arcas constricted and the shape of the clamping

uantities of

finger of the attendant, as well as to the tube,
making it instantly avallable angd it can bhe 50
positioned as to permit lnstant adjustment by
the thumb and index finger of e1the.1 the rlght or
left hand of the attendant. |

Another object is to provide a new and im-
proved pinch clamp which will retain the hose

-securely without danger of accidental removal

therefrom by outward lateral movement of the
hose or movement of the attendant’s hand, and
which will prevent the hose from inward lateral
movement so as to become entangled with the
attendant’s hand, thus permitting the attendant
to use his hands freely for other matters which
may require his attention.

A further object is to provide a pmch elamp_

-which will not injure or damage the hesn in its

pmchmg action.
Qther objects mherent m my 1mproved pmch

'-'clamp will be apparent from the followmg de-

scription of my invention. -
Referring to the accompanymg drawmg fm 9

 detailed descrlptmn of one embudlment of my
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invention: -
- Fig. 1 is tOp elevatlonal view of my pmcﬂ
clamp with a portion thereof and the tube sl mwn |

- in section:
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. Fig. 2 is a su:ie elewtmnal view of my mnch
clamp, looking at the adjusting nut side of the
devlce A short portion of the- 'tube is shown
compr essed between the clamp iaws: =

- PFig. 3 is a c¢ross sectional view of my pmch
clarap, taken along the line 3—3 of Fig. 1, and
illustrating particularly the transverse Cuiy vatvrﬂ |
of tube clamping portlons and - -

Fig. 4 is an illustration of my pinch cla“np wﬁh' i
the ring mounted on the riiddle finger of theright
hand of the ‘user, and illustrating the adjusta-
blllty of the dewce by the thumb and index finger -
and the relative position of the parts when in use.

In the embodlment 111ustratec1 in the drawmgs |
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the ring pinch clamp, exclusive of the adiusting
means, may consist of a single strip of material,
preferably made of stainless steel, and being fiex-
ible and springy in character. The strip is curved
approximately intermediate its length to form a
loop or C-shaped ring i{. This ring should be
of a diameter to fit fairly loosely about the middle
finger of a user, and is slightly curved and nar-
row, as illustrated best in Fig. 2, to facilitate
insertion and withdrawal of the finger and move-
ment of the clamp relative to the fingerr. Clamp-
ing jaws 12 and i3 projecting beyond the ring are
slightly wider than the ring, as appears in ¥ig. 4,

and extend for a distance to the side ot the ring

approximately one and one-half times the di-
ameter of the ring when the latter is in the rela-
tively closed position shown in ¥ig. 1. These
jaws 12 and (3, with the exception of the abut-
ment (4 on jaw (2, are preferably transversely
curved, with the convex portions facing toward
each other, as shown in Fig. 3. These convex
portions, or at least the outer ends thereof, are
smooth so as not to injure the tube clamped
therebetween.

The end portion (4 of jaw 2 is preferably flat
and is bent at a 90° angle to the jaw {2, as shown
in Fig. 1, to form a flange-~like retaining member
which will prevent the hose or tube {d from be-
coming disengaged from the clamp by cutward
lateral movement. Preferably this flange 14
should extend beyond the jaw 2 a distance slight-
ly more than the radius of the tube 13. The jaw
i3 is made somewhat shorter than the jaw (2, SO
that when clamped tightly to the jaw {2, there
will be no engagement between the jaw 12 and the
flange 14, |

A.stud 16 having a reduced neck fi and a
threaded shank is secured to the jaw {2 approxi-
mately intermediate the ring portion {1 and the
flange 4. While it may be secured In any suit-
able manner, I prefer to insert the reduced neck
(T through a hole in jaw 12 of a diameter to In-
sure a tight fit, riveting the head 18 sc¢ as to pre-
vent rotation of the stud. The stud extends
through an opening (9 in the jaw I3 about inter-
mediate its length and opposite the hole in jaw
(2. The opening {9 should be longitudinally elon-
cated to permit the jaw (3 to be drawn tightly
against the jaw (2, without there being any bind-
ing or frictional engagement between the jaw 13
and the stud 16. The stud 16 also acts as a stop
to prevent inward lateral movement of the tube,
and it is desirable that the portion of stud [®
which may contact the tube be smooth and un-
threaded to avoid undue wear or tearing of the
tube.

The stud 16 is threaded throughout the greater
portion of its length, starting at its free end, but
is unthreaded in that portion which may con-
tact the tube, as has been previously described.
To permit of fine and accurate adjustment, I
prefer fine threads, in the order of 32 to the inch.

Mounted on the threaded end of the stud 16 is &
rnurled and internally threaded thumb nut 29.
This may be of any convenient shape or size, but
I prefer one whose diameter 1s approximately equal
to the width of the jaws 12 and 3. A desirable
form has a reduced and unthreaded neck 21, re-
ducing the frictional resistance to make the
thumb nut adjustable with little effort, and en-
abline adjustment of the jaws beyond the
threaded portion of the stud.

When the thumb nut 20 has been mounted on

the threaded portion of the stud 16, as shown in
Pig. 1, I prefer to turn over the last thread on
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4
the stud 18 to prevent complete removal of the
thumb nut.

In using the ring pinch clamp, the clamping
jaws (2 and {3 are opened widely by backing off
the thumb nut 20, and any convenient portion of
the tube 15 is inserted over the flange {4 and be-
tween the jaws 12 and 13. The thumb nut 20 is
then screwed down to close the jaws sufficiently
to prevent the tube from becoming disengaged
from the pinch clamp.

When the thumb nut 20 is screwed down on the
threaded stud 16, the nut contacting the jaw 13
will compress it gradually toward the jaw (2, the
tube 15 being compressed between the two jaws
and the passageway therein becoming more and
more restricted. When the thumb nut 20 is tight-
1y fastened, the tube will be so compressed as to
close off entirely the flow of liquid through it.
When the thumb nut 20 is backed off, the spring
action of the material, together with the natural
spreading tendency of the ring 1{, will cause the
jaw 13 to move away from the jaw (2 following
the nut 20. This, of course, gradually releases
the pinching pressure on the tube, opening the
conduit to a greater flow of fluid.

In the course of intravenous feeding or ther-
apeutic treatment, the attendant inserts his mid-
dle finger on either hand in the ring so that the
thumb nut lies conveniently adjacent his thumb
and index finger, with which adjustments to back
off or screw down the thumb nut can be made
with ease. The spacing of the thumb nut from
the ring, and its location at the side of the clamp
rather than above or below it, contributes sub-
stantially to the ease of manipulation as it locates
the thumb nut in the most naturally convenient
place for rotation by the thumb and index finger.

Likewise, the location of the tube near the ex-
tremity of the clamping jaws is highly desirable,
as it removes the tube from interfering in any
way with the adjusting means or the fingers of
the attendant.

Because of the curvature of the clamping jaws,
it will be noted that substantially a line contact
is made between each jaw and the tube rather
than a long restricted passageway in the tube be-
tween the two jaws. This construction requires
less pressure to pinch the tube and is less damag-
ing to the tube than would be a wider pinching
contact. But what is more important, the line
contact results in a more constant flow of the in-
travenous solution and minimizes the possibility
of clogging which may occur when two flat sur-
faces compress the tube over a relatively longer
portion.

When adjustment has been made to the desired
rate of flow, it will be apparent that the attend-
ant’s hands are free for other duties, the ring,
however, keeping the pinch clamp instantly avail-
able for further adjustment at any time. When
a steady flow of fluid is desired for a considerable
length of time, the rate of flow can be suitably ad-
justed by the thumb nut and the ring can then
be hung on a convenient hook while the attendant
performs other duties,

While I have shown and described a preferred
embodiment of my invention, it will be apparent
that numerous variations and modifications
thereof may be made without departing fiom the
underlying principles of the invention. I there-
fore desire, by the following claims, to include
within the scope of the invention all such varia-
tions and modifications by which substantially

the results of my invention may be obfained




5
through the use of substantially the same or
equivalent means.
I claim:

1. A pinch clamp for a rubber tube or the like
comprising a C-shaped spring metal finger ring
defining a nearly complete circle adapted to slide
easlly over the middle finger of a user, substan-
tially parallel tube engaging jaws formed as ex-
tensions of said ring at the ends thereof and
lying in the plane of said ring, said jaws, when
unstressed, being spaced apart a distance slightly
greater than the diameter of a tube to be
clamped, one of said jaws being bent at substan-
tially right angles at the free end thereof toward
the other of said jaws to form a retaining mem-
ber for preventing outward escape of an engaged
tube from between said jaws, a second retaining
member for preventing inward escape of a tube
being clamped, said second retaining member
comprising a stud attached to one of said jaws
at a point spaced inwardly of the free end there-
of a distance substantially greater than the di-
ameter of a tube to be clamped, and extending
at substantially right angles thereto through an

opening in the other of said jaws, the free end o

of sald stud beyond the outer face of the last

said jaw being threaded to form a screw and a

portion at least between the jaws and about as
long as the diameter of said tube being smooth, a
nut threaded to said serew having an unthreaded
sleeve portion bearing against said other jaw and
movable on said screw to force said jaws toward
each other when tightened, said ring being spaced
a substantial distance from said screw to bring
sald nut easily between the thumb and index
finger of the hand having the middle finger ex-
tended through said ring, and at least one of said
jaws being curved transversely so as to provide
the last said jaw with a convex tube engaging
surface, | o

2. A pinch clamp for a rubber tube or the like,
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comprising a C-shaped finger ring defining a
nearly complete circle having adjustable tube en-
gaging jaws extending in generally radial direc-
tions from the ends of the ring, a stud attached
to one of said jaws at substantially the center
thereof and extending at substantially right an-
gles thereto through an opening in the other of
sald jaws, said stud being smooth and unthreaded
a distance about equal to the diameter of the tube
to be clamped from the point of said attachment
and threaded at its outer end to form a screw,
the unthreaded portion of said stud forming a
stop to limit the inward movement of a tube
inserted between said jaws, and a nut threaded
upon said screw to bear on one of said jaws
and having an inner unthreaded portion dimen-
sioned to clear the smooth portion of the stud,
sald nut being movable on said screw to force
sald one jaw toward the other jaw and engage-
able with one of said jaws for controlling the
movement of the jaws relative to each other.

GEORGE H. MYRICK.
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