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Application filed September 27, 1898, Serial No, 692,001, (o model.)

To all whom it may concermn:
be it known that I, ALEXANDER SHIELS,

M. B., C. M., B. Sc., of 190 Bath street, Glas- |

gow, Scotland, have invented certain new and
useful Improvements in Milking Apparatus,
of which the following is a specification.

This invention relates to vacuum milking-
machines; and it has for its objectto improve
and simplity their construction.

At present with pulsating vacuum milking-
machines the milk during the milking opera-
tion is caused to surge backward and forward
in the pipe leading from the teat-cups to the
milk-pail. My invention is mainly designed
to overcome this drawback by providing im-
proved pulsating mechanism and accessories.

- The invention is a development of the in-
ventions described in the specifications of my
prior patents, Nos. 513,624, 556,217, 558,666,
and Serial No. 596,638.

In order that my said invention may be
properly understood, I have hereunto ap-
pended three explanatory sheets of drawings,
whereon— |

Figure 1 is a front view, partly sectioned,
of the apparatus shown in position upon a
milk-pail, which latter is broken away. Fig.
2 18 a plan view of the apparatus, the casing
being removed. Fig. 3 is a view of the ap-
paratus, showing the pipe connections and
milk-pail. Figs.4 and 5 are detail sectional
views of the pulsator mechanism. The sec-
tion at Fig. 5 is taken at right angles to that
at Fig. 4. Fig. 5* is a detail view. ,
Referring to the drawings, whereon the
same reference-numerals wherever repeated
indicate thesame parts, the vacuum pulsating
apparatus (which is in some respects similar
to that described in the specification of my
prior patent, No. 513,624 of 1894) consists of
a cylinder 1, which is fitted on the base-plate
2 and 1s open at its lowerend 3, so as to com-
municate with the interior of the milk-pail 4,
which latter may be of the construction gen-
erally used with vacuum milking-maechines.
In the cylinder 1 is a plunger 5, which has a
reduced part 5*, forming, as shown in Fig. 4,
with the wall of the c¢ylinder, an annular pas-
sage or port 6. The plunger is reciprocated
within the eylinder 1, so as to cause the vac-
uum to pulsate by means of a vacuum-motor,
preferably of the same character as that de-

scribed in the specification of my prior pat-
ent, Serial No. 596,638, although any other
suitable and well-known type of vacuum or
other motor may be used. The motor shown
upon the drawings consists generally of the
trunk-cylinders 7 and 7%, with their pistons
or plungers 8 8%, the automatic valve 9 for
controlling the action of the motor, and the
spindle screw-valve 10 for regulating the vac-
uum-supply to the motor. 11 is the rock-

shaft operated by the pistons 8 8%, and this

rock-shaft by means of the arm 13 and link
14 reciprocates the plunger or piston 5.
base-plate 2, which is provided with a down-

ward and tapered extension 2%, which fits

plug-like into the mouth 4* of the milk-pail,
carries the vacuum-motor, as well as the pul-
sating mechanism, as clearly indicated in
Figs. 1 and 2. The vacuum in the pail ex-
erts a sucking action upon the lower end of
the plunger 5. A small hole 12 (see dotted
lines, Figs. 1 and 2) leads from the valve 9 to
and through the underside of the base-plate
2, 80 that the vacuum in the pail can drive
the motor. The orifice of the vacuum-pas-
sage 12 can be regulated so as to admit more
vacuum from the pail orlessen the admission
by means of the secrew spindle-valve 10. By
this arrangement the speed of the vacuum-
motor can be easily controlled.

15 18 a rubber packing-ring. -

The eylinder 1 of the pulsator has two lat-
eral branches, one, 16, a vacuum and milk
branch near its lower end and one, 17, an air-
admission branch. The lower branch 16 (and
also, if necessary, the upper branch 17) is in-
clined upward at an angle, as shown at Fig.
9, and has its end 16* cut away at a slant.
Fitted in connection with this lower branch
16 is a flexible pipe 18, leading to the milk-
chamber of the “‘claw” or four-branched base-
piece 19 of the teat-cups, while fitted in con-
nection with the upper branch 17 is-a second
pipe 20, leading also to the said milk-cham-
ber.
lateral branch 21, having upon it an automat-
1cally-controlled air-admission or vacuum-de-
stroying valve 22. The valve 22 is arranged
with its rubber face bearing against the seat
23 around the opening in the partition 24, and
it 1s normally held in this position by the

| spring 25, which bears against the plate 25,

The

The cylinder 1 is also provided with a.
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(or a three-armed guide,) which latter 1s con-

nected, by means of the screw 26, to the valve
292, As will be seen, the valve is inclosed in
a casing 27, fitted on the branch 21, and pro-
vided with a perforated cover 28.
or passages are made in the plate 25%, which
latter when necessary can be screwed upon
the screw 26, so as to regulate the tension of
the spring 25. |

Communication is provided between the
annular space 6 of the plunger 5 and the in-

passage-way or groove 30 in the plunger or
the eylinder. The tension of the spring 25 is
so adjusted that when the plunger 51sin the
position shown at Fig. 4—«. e., with the pas-
sage 6 in communication with the pipes 17
and 21—the full suction in the milk-pail, act-
ing upon the valve 22, (owing to the groove
30,) will overcome the spring 25 and open the
valve, thereby allowing air to gain admission
to the pipes 17 18 and teat-cups and destroy
the vacuum in the cups down to a point (the
minimum) when the power of the spring 25
will be sufficient to overcome the reduced suc-
tion and again close the valve. . When the

lunger is in the position Fig. 5, communi-
& 9 2

cation between the branch 21 and pipe 17 is
cut off, while when the plunger is in the po-
sition Fig. 4 communication between the pail

“and the pipe 16 is cut off.

The lower or vacuum branch 16 is, where it
communicates with the interior of the cylin-
der 1, made with a slightly-elongated and
somewhat oval or pear-shaped opening 16°.
(See also Fig. 5°.) _

If desired, the plunger can be made in two
separate partssuitably jointed together.

When a number of cows are being milked
simultaneously, in order to prevent the de-
struction or reduction of the vacuum in each
milk-pail by the admission of air to the byre-
pipes through the teat-cups of one cow fall-
ing off or from other cause, the byre-cocks, to
which the pipes leading to the milk-pails are
connected, are provided with or fittedin con-
junction with a cut-off device consisting of a
hollow chamber 31, having a downward ex-
tension into which one branch of the byre-
cock is serewed and also a light ball-valve 52
in it, which valve immediately on the de-
struction of the vacuum in the main byre-
pipe 33 closes down onits seat formed by or
on the end of the branch of the byre-cock or
around the orifice of the extension of the cham-
ber, and thereby cuts off communication be-

‘tween the byre-pipe and the local milk-pail.

In Fig. 3, 34 is the byre-cock, and 55 the vac-
uum-pipe conneetion leading to the pail 4.

The pulsating mechanism and motor are in-
closed within a suitable cover or casing 30,
which can, when desired, bereadily removed.
This casing may have a handle 37 and be

“elamped in place by screws 38.

By having the two pipe connections, one for
the passage of air to destroy the vacuum at

the teat-cups to the minimum at each pulsa-

Air holes

i

{ plunger 9.

tion and the other for the passage of the milk
and for the vacuum, the detrimental churn-
ing of the milk in the milk-pipe is obviated.

By making the lower or vacuum branch ot

the eylinder inclined and with the end cut at

a slant not only is the free flow of the milk
permitted, but should the teat-cups fall oft
the flexible pipe connection 18 will bend down
over the mouth of the branch and prevent in-

‘eress of air to the milk-pail and so prevent
unnecessary loss of vacuum.
terior of the milk-pail by means of a small |

The movements of the plunger 5 produce
the pulsations, and as the opening 16" is, as
shown at Fig. 5%, of a pear shape the vacuum,

‘acting upon the teat-cups, is at first gradu-

ally increased from the minimum and then

‘more quickly increased until the maximum

is reached in accordance with the uncover-
ing of the passage 16° at the upstroke of the
On the downstroke of the plun-
ger the vacuum action is reversed, as it is at

| first quickly and then more slowly reduced

from the maximum to the minimum,

The groove 30 insures thata minimum vac-
num shall always act upon the teat-cups.

Having now fully deseribed my invention,
what I desire to claim and secure by Letters
Patent is— - |

1. In vacaum pulsating milking-machines
the combination with the pulsating mechan-
ism of means for preventing the churning of
the milk in the milk-pipe, substantially as set
forth. | |

2. The combinationin vacuum milking-ma-
chines of means for producing the vacuum,
means for causing the vacuum to pulsate and
means cooperating with the pulsating means
for preventing the milk churning in the milk-
pipe leading to the milk-pail, substantially as
set forth. | | S

3. The combinationin vacuum milking-ma-
chines of means for producing the vacuum,
means for causing the vacuum to pulsate, a
milk-pipe connected with the pulsating means
and leading from the milk-pail to the teat-
cups and a second air-pipe leading from the
pulsating means also to the teat-cups, sub-
stantially as set forth. |

4. Thecombinationin vacuammilking-ma-
chines of means for producing the vacuum,
means for causing the vacuum to pulsate,
pneumatic means for operating said pulsat-
ing means and means for preventing the milk
churningin the milk-pipe consisting of a milk-
pipe connection to the teat-cups and a sepa-
rate air-pipe connection also to the teat-cups
said pipes being fitted in conjunction with the
pulsating means,.substantially as set forth.

5. In vacuum milking-machines the combi-
nation of means for producing the vacuum,
means for pulsating the vacuum consisting of
a ceylinder with a plunger therein said cylin-
der having a branch with an air-admission

valve thereon and said plunger having an an-

nular groove, a vacuum-motor for operating
the pulsating means and a vacuum and milk-

| pipe connection leading from the aforesaid
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cylinder to the teat-cups and an air-pipe con-
nection leading also from the cylinder to the
teat-cups, substantially as set forth.

6. In vacuum milking-machines the combi-
nation of the mechanism for producing the
vacuum, the mechanism for pulsating the
vacuum consisting of a cylinder with a plun-
ger therein, there being an annular groove-
port made on the cylinder, a branch connected
with the eylinder leading to an air-admission
valve, an inclined branch connected with the
cylinder leading to the teat-cups and a sepa-
rate alr branch also leading to the teat-cups,
and pneumatic means for operating the pul-
sating mechanism, substantially as set; forth.

7. The pulsating mechanism consisting of

F

| the open eylinder, the plunger working in the

cylinder, there being a groove 5* on the plun-
ger, and a groove 30 in the plunger, means
for reciprocating the plunger, the air-admis-
sion branch provided with an automatically-
acting air-admission valve, the vacuum and
milk-pipe connection having the pear-shaped
opening 16, 16° and the obliquely-cut end 162,
and the air-pipe connection 17, substantially
as set forth. _
Signed at Glasgow, county of Glasgow, Scot-
land, this 14th day of September, 1898.
| ALEXANDER SHIELS.
Witnesses:
HueH D. FITZPATRICK,
WIiLLiAM FLEMING.
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