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Patented Oct. 9, 1928.

U.NITED STATES

1,687,007

PATENT OFFICE.

LEON H. CORNWALL AND GEORGE PHILIPP SCHMITT, OF NEW YORK, N. Y.

' AUTOMATIC DISTRIBUTING APPARATUS FOR LIQUID.

Application filed April 8,

This invention relates to automatic ap-
paratus for use in distributing or transfer-
ring liquids from one container to another.

The object of the invention is to provide
an apparatus of the nature referred to where-

by the quantity of liquid to be distributed
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may be automatically and definitely meas-
ured. ‘

A further object of the invention is to
provide-an apparatus of the nature referred
to in which the distribution of the. liquid in
predetermined quantities is automatically
effected. o

A further object of. the invention is to
provide an apparatus of the nature referred
to which is rapid, certain and accurate in op-
eration, and siraple and rugged in construc-
tion. : ~ ' :

Other objects of our invention will ap-
pear more fully hereinafter.

The invention consists substantially in the
construction, combination, location, and rel-
ative arrangement of parts, all as willbemore
fully hereinafter set forth, as shown in the
accompanying drawings, and finally point-

- ed out in the appended claims..

30

40

45

_ Referring to the accompanying draw-
ngs,— .

 Figure 1 is a view in side elevation, show-
ing a distributing apparatus embodying the
principles of our invention. o

Fig’ 2 is a front elevation of same.

Fig. 3 is a sectional plan view of Fig. 2

taken on the line 8—3.

Fig. 4 is a view in vertical section, parts
broken off, showing the application of the
apparatus to the neck of a bottle. .

In distributing liquids in predetermined
quantities from one container to another, the
present method, most commonly employed in
laboratories and other places where accurate
and definite quantities of a liquid are re-
quired to be transferred to different recep-
tacles, is to use an ordinary straight piece
of graduated glass tubing. The aspiration
of the liquid is perfcrmed by means of a rub-
ber bulb at one end of the tube, or, more fre-
quently, because of the greater accuracy, by
suction with the lips. The liquid is.then
kept in the tube by placing-one finger over

_the open end thereof, and the fluid is delivered
to the proper point by releasing the finger.
This method is slow, tedious and ordinarily
inaccurate. The use of such an apparatus

. also requires the use of both of the hands of

1922. Serial No. 550,922.

the person performing the act of distribution.

of the liquid.  One hand is used for holding
the graduated tube, and the other for manip-
ulating the bulb or retaining the liquid in
the tube. after the same has been aspirated
therein. It is among the special purposes of
our present invention to provide an appara-
tus wherein provision is-made for accurate-

ly aspirating and distributing definite quan-

tities of liquid, and whereby the aspiration
and distribution is accomplished rapidly and

-automatically, allowing the operator free use

of the hands for manipulating the containers
used to receive the liquid or for other pur-
poses. o . -

In carrying out our invention, we provide
a suitable supporting stand for the appara-
tus comprising a base 1, made of any suitable
material, size or shape, on which is mounted
a- vertically extending supporting rod 2,
which may also be made of any suitable or
desired material. ~Secured to the support-
ing rod-2, so as to have a slidable adjust-
ment thereon, is a supporting arm 3. - The ad-
justable securing means of the supporting
arm to the supporting rod may be accom-
plished in any desired manner, and our in-
vention is not to be-restricted or limited to
the means shown in the drawings. For il-
lustrative purposes. only the construction
shown consists of a hub portion 4, at the end
of the supporting arm. Said hub portion is
provided with a hole therethrough which is
adapted to receive the supporting rod. A
hole 6 adapted to receive a set screw 7 is
also provided in the hub portion 4. Said
serew is adapted.-to frictionally engage the
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supporting rod 2 and thereby maintain the -

supporting arm in the desired adjustment in
respect to its height. T

‘The other end of the supporting arm is
provided with an enlarged collar 8 for sup-
porting the distributing mechanism in- oper-

ating position with respect to the container .

55 from which the liquid is to be distributed.
The construction and operation of this sup-
porting and receiving collar will be described
hereinafter in connection with the distribut-
ing mechanism. S

“The distributing mechanism proper-con-
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sists of a cylinder 9, having its upper portion

exteriorly threaded as at.10, and having a

ring 11 adapted to movably engage with said

threaded portion. - )
The lower.end of said cylinder has an open-

110



0

30

35

40

- 45

50

55

60

65

o

ing 18 therein which receives a tube 14, to

which tube may be attached a rubber tube 15.

The tube 14 is provided with a screw valve 59

.for regulating the air pressure communicated

to said cyllndel through the tube 15.

The upper end of said cylinder is open and
adapted to receive a plston or plunger 16,
which operates therein. Secured to said
piston and operating therewith through a
slot in said cylinder is a stop 17. The. “said
piston is closed at its lower end and may be
hollow; the opening at its upper end may
be closed by a 1emovwb e cap 12.

The cylinder 9 is secured to -a plate 18,
which has a cut out portion 19 (see Fig. 2).
Also secured to said plate are the rods 90
and 21. Said rods extend below said plate,
and at their lower extremities there are
secured the clamping members 22 and 23,
which comprise the cla.nmno cheeks 27, and
the set screws 28 and 29, which have a screw
engagement with the rods 20 and 21. . The
clamping cheeks 22 and 23 are so formed as
to have a clamping engagement with the col-
lar:8 of the supporting arm 3.

Secured to the upper end of the rods 20

“and 21 is a plate 30, which has & cut out por-

tion 81 (see Fig. 3), registering with and
corresponding to the cut “out portlon of the
plate 18. Slidably mounted on rods 20 and
21 is a plate 32, which also has a cut out por-
tion 33 (see Fig. 2) registering with the cut
out portions 19 of plate 18, and cut out por-
tion 31 of plate 30. The movement of the
plate 32 on the rods 20 and 21 in the direction
of plate 18 is prevented by means of the
springs 34 and 35 interposed between the
said plates 82 and 18.

Adijustably secured to the piston or plunger
16 at its uppermost portion therect, and mov-
able therewith is a supporting arm 36. The
free end of the supporting arm 36 is forked
s0 as to receive the end of a piston 37 operat-
ing in conjunction with a plpute member.
The forked members of the arms 36 are slotted
as at 39, to receive a pI‘OJectlon or lugs 40

~on the plpette piston 37.

The pipette member may be made of fmy
suitable or desirable material, as glass, rub-
ber, bakelite or the like. Tt consists essen-
tially of a main stem or tube, and a substan-
tmllv laterally extending branch member 42.
The lower end 41 of the main stem or tube is

of smaller circamference and bore than the

upper end 43 thereof. The upper end 43 is
adapted to receive a piston 37 therein. The
branch member 42 is open at its outer end
and may be of any deqlred length or shape,
and for the purpose of discharging the aspir-
ated fluid it is usually Qhapel as shown in
the form of a gooseneck. but obviously, any
other shape may be used if desired.

Located in the main stem or tube, and also
in the branch member 42, are the control
valves 44 and 45, and there is provided in
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the main stem near the lateral bmnch meni-

ber 42, an enlar ged bore 48, and seat-46, for

said valve 44, and in the 1‘1’Le1 al branch near

its inner end the enlarged bore 49 and ‘the
alve seat 47, for the valve 45.

Any qultably shaped valve, or valve seat
may be employed in this connectlon the main
feature bemng the control of the inflow and
expulsion of the liquid through the main
stem and branch member. In the type of
valves shown we provide the uppe1 ends of
valves 44 and 45 with enlarged stops to abut

ﬂgamst the narrowed passage of the enlarged.

bore (48 and 49) when the valve is lifted to
more than its normal distance.

The upper end 43 of the main stem or tube
of the pipette terminates in a lip portion 50,
which 1s.adapted to seat against the under
surface of plate 30.  The lower end: of the
upper portion of the main stem terminates in
an inclined reduced portion 51.

The cut out portions 31, 33 and 19.in the
plates 30, 82, and 18, are of such diameter
as to receive the smaller cir cumference of the

‘main stem of the pipette, but are not of
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suf’ﬁment width to receive the upper portion

of said main stem.
Tt -can, therefore, be seen that by engaging

the lugs 40 of the plston 37 of the plpette in-

the slots 89 of the supporting arm 36, and
placing the upper portion of the main stem in
a position so.that the lip 50 thereof engages
the under surface of the plate 30, and press-
ing down the plate 82 against the action of

the springs 34 and 35 until the cut out portion

of said plate will coincide with the smaller
circumference of the main stem at 52, the pip-
ette can be placed in a vertical operating posi-
tion with respect to the rest of the nppmratus

Then by releasing the pressure.on the plate-

32, the upper surface thereof will be held by v
the tension of the springs 34 and 35, in secure
engagement with the inclined surface of the
reduced portion 51, thereby locking the pip-
ette in position for use in connectmn with the
rest of -the apparatus.

The enlarged or upper portion 43 of the
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pipette may ‘be marked as at 53, Fig. 2, with -

graduations of liquid meastrement to regi-
late the amount of liquid to be aspirated into
the tube and discharged therefrom.

The open end of the main stem or tube of

the pipette is placed in-a container 55, which

contains the liquid which is to be distr 1buted
and the outer or free end 57 of the branch
member may be either placed over.or into the
receptacle to which: the fluid ig to be distrib-
uted, or a rubber tubing, as indicated at 54
in Fig. 1, may be attached thereto and the
hquld carried to the point of distribution by
means of said tube. If a rubber tube is em-
ployed, a suitable supporting arm as at 58
may be mounted ‘on the suppmtin@ rod 2

for retaining the end thereof when me appa- -

ratus is not in operation.

Rt
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In operation the comainer of the fluid to

be distributed is placed in position on the
base or platform of the apparatus, and the
supporting arm 3 is adjusted to the proper

operating height on the supporting rod 2,

with respect to the container of liquid. The
pipette is then placed in operating position
as above described. The pipette piston 37 is
then withdrawn by hand from the stem of the
pipette until its lower end registers with the
markings on the tube for the required amount
of liquid to be aspirated and distributed.
The pipette piston being attached to the cyl-

inder piston 16, causes the piston 16 to be

withdrawn from its cylinder a distance equiv-
alent to the piston of the pipette and causes
the stop 17 to move upward in its slot in the
cylinder 16, until it engages the ring 11." The
proper distance the cylinder piston should
be withdrawn to correspond with the meas-
urement on the pipette is regulated by manip-
wlating the ring 11 on the threaded portion
10 of the cylinder. After the proper meas-
urement has been determined, the two pistons
are released and allowed to descend to their
normal position. The receptacles for receiv-
ing the liquid are then placed in position.
The bulb 56 is then pressed which action pro-
duces air pressure against the lower end of
the piston 16, and causes the same to rise in
the cylinder until the stop 17 engages with

" the ring 11. This action of the piston 16

40

causes the pipette piston 37 to be withdrawn
from the pipette to the measurement on the
stem which had previously been- adjusted,
and to aspirate into the upper portion of
the main stem or tube, liquid from the con-
tainer in the required quantity. The aspira-
tion of the liquid up into the tube causes the
valve 44 to be unseated, thus allowing the
liquid to pass to the proper place in the pi-
pette above said valve. Upon releasing the

_ pressure of the bulb 56, the pistons 16 and 37
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descend by gravity, and the piston 87 forces
the liquid in the tube out through the lateral

branch 42, unseating the valve 45, and seat-

ing the valve 44, and thereby preventing the

liquid from being expelled through the main-

stem through which it had been aspirated.

By alternately pressing and releasing the

bulb, it can be seen that the operation of dis-
tribution of a predetermined quantity may
be carried on automatically, and by utilizing
the foot instead of the hand, for producing
the pressure on the bulb, both hands of the
operator may be free for manipulating the
receptacles or other purposes. Where the

weight of the liquid requires greater force

to expel the same than ordinarily, the expel-
ling action of the piston may be increased by

‘placing weights such as lead shots in the pis-
ton 16 of the cylinder by removing the cap 12.

and placing said shots in the hollow piston.

If it is desired to utilize the distributing

apparatus in work where-it is desired to dis-
tribute sterile liquids from one container to

.another without having the contents exposed

to the air, the same may be accomplished by
removing. the supporting arm 3, and clamp-
ing the apparatus direct to the neck of the
bottle containing the liquid to be distrib-
uted, as shown in Fig. 4. In such case the
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jaws 22 and 28 are clamped directly around -

the neck of the bottle. .
Having now set forth the objects and nature

‘of our invention, and a construction embody-

ing the same, what we claim as new and use-
ful and of our own invention, and desire
to secure by Letters Patent,is: A

1. An apparatus for distributing liquids
having in combination a liquid measuring and
distributing member comprising a main stem
and a substantially lateral branch stem, a
piston mounted to reciprocate in said main
stem, valves controlling the opening of the
main stem.and the branch stem, and means
to operate said piston to definite set distances,
said means including a power cylinder having
a regulating stop ring and a power piston
operating in said power cylinder to the dis-
tances determined by the position of the stop
ring.

2. An apparatus for distributing liquids

having in combination a measuring and dis-
charging member comprising a main stem
and a substantially lateral branch stem ex-
tending from the main stem, a liquid control
piston mounted to reciprocate in said main
stem, valves controlling the opening of the
main stem and a branch stem, a power cylin-
der and & power piston operating in said cyl-
inder, said liquid control piston and povwer
piston being positively united, a regulating
device on sald power cylinder, means for
adjusting said device, and a limiting stop
in said power piston whereby a predeter-
mined quantity of liguid is dispensed and
means for operating said power piston.

3. An apparatus for distributing liquids
having in combination a measuring and dis-
charging member comprising a main stem and
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a_substantially lateral branch stem extend-

ing laterally from the main stem, a liquid
control piston mounted to reciprocate in said
main stem, valves controlling the opening of
the main stem and the branch stem, a power
cylinder and a power piston operating in said
c¢ylinder, said liquid control piston and power
piston being united, a regulating stop member
on said power cylinder and a limiting stop in
said power piston whereby the quantity of.
liquid discharged is controlled, and means
for seating said apparatus directly on the

mouth of a container.

~ In testimony whereof we have hereunto set
our hands on this 3rd day of April A. D. 1922.
LEON H. CORNWALL.
‘GEORGE PHILIPP SCHMITT.
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