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To all whom it may concern: 

10 

15 

20 

25 

30 

35 

4 

45 

5 5 

Be it known that I, Monroe H. DANIELs, 
a citizen of the United States of America, and - - - 

spectively with the recesses 32 adjacent a resident of Waverly, Bremer county, Iowa, 
have invented certain new and useful Im 
provements in Milking-Machines, of which 
the following is a specification. 
My invention relates to improvements in 

milking-machines, particularly to that form 
which employs a pulsator intermediately be 
tween the teat-cups and the milk-receptacle, 
and the objects of my improvements are 
these: First, to provide an improved form of 
pulsator constructed for the milking of two 
cows independently of each other. Second, 
to actuate said pulsator by independent me 
chanical means adapted to exercise sufficient 
direct force thereon to prevent cessation of 
motion thereof on account of adhesiveness 
under certain conditions of temperature. 
Third, to furnish an auxiliary device for au 
tomatically shutting off the vacuum-connec 
tion at desired times. These objects I have 
accomplished by the mechanism and means 
which are hereinafter fully described and 
claimed, and which are illustrated in the ac 
companying drawings, in which: - 

Figure 1 is an elevation of my said im 
proved milking-machine, certain connec 
tions being broken away. Fig. 2 is an upper 
plan of same. Fig. 3 is a vertical section of 
same taken on the line a-b of Fig. 2. Fig. 
4 is a horizontal section of the pulsator taken 
on the line c-d of Fig. 3. - 

Similar numbers refer to similar parts throughout the several views. 
The circular plate 23 has a rabbeted edge adapted tâfit the upper edge of a milk-recep 

tacle 38. The plate 23 is centrally orificed, 
Such Qrifice being interiorly threaded to re 
ceive therethrough an exteriorly-threaded 
bushing or cylinder 14, an annulus 29 inte 
gral therewith resting upon the top of said 
plate. On opposite sides of the annulus 29 
are projections 30, such projections and the 
cylinder being both orificed in line from the 
exterior of the projections to communicate 
with the inner bore of the cylinder, and tubes 
25 being screwed into said orifices and lead 
ing to suitable teat-cups (not shown). 
Within and fitting the axial bore of the 

cylinder 14 is a plunger 31 whose upper end 
has a flange 12 adapted to contact remov 
ably with the upper end of said cylinder. 
Opposite sides of the plunger 31 have re 
cesses 32 extending most of the way from the 

i cross-bar 35 is remova 

lower to the upper part thereof. Radial 
openings 13 on opposite sides of the cylinder 
14 afford at certain times communication re 

thereto in the plunger and the atmosphere, 
while other radial openings 34 near the base 
of the cylinder afford communication respec 
tively between such recesses and the interior 
of a milk receptacle under said plate 23, at 
certain times. 
The projections.30 on the cylinder 14 are 

also perforated vertically intersecting the 
horizontal channels 33, and in such vertical perforations plungers 16 are respectively 
seated. Each plunger 16 has a transverse 
orifice 37 which is adapted to be placed in oc 
casional communication with the transverse 
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channel 33 by means to be hereinafter de 
scribed. The top of each plunger 16 has a 
ivotal connection with the inner end of a 
ever 17 on a pivot-bolt 15. Each lever 17 is 
medially pivoted to the top of an upright 21 
on a pivot-bolt 18. A weight 22 is seated 
slidably and removably on the free outer end 
of each lever 17, and may be secured in an ad 
justed position thereon by a set-screw 20. 

§ secured to the 
lower end of each plunger 16 by means of a 
screw 36, and the ends of such cross-bars 
are secured to and support the conical ves 
sels 27 open at the top and whose truncated 
lower ends are supplied with small drainage 
tubes 28 ... - 
The numeral 24 designates an electro 

magnet whose cross-bar 3 has a bail 5 se 
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cured thereto by screws 4. The bail 5 is sus 
pended with said magnet from the outer end 
of a lever 7 which is medially pivoted at 
8 on the top of an upright 9. The inner end 
of said lever is pivoted to a bifurcated stud 11 
on the top of the plunger 31 on a pivot-rod 10. 
The weight of the suspended electro-magnet 
24 is equal to the weight of the plunger 31 
and they thus balance each other, except at 
such times as a current derived from any 
source of electric power is sent through said 
electro-magnet, when the poles of the mag 
net will be attracted by and will advance to 
ward the plate 23 thus elevating said plunger 
in its seat. When the current is shut off, the 
magnet ascends and the plunger falls to its 
former balanced position. Any desired and 
suitable means may be employed with which 
to regularly and successively make and break 
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the circuit through said electro-magnet to 
cause the latter to reciprocate and move the 
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plunger up and down past the ports to vary 
the amount of vacuum tension in the ma 
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chine. Instead of an electrically-controlled 
means for reciprocating said plunger, how 
ever, other suitable means may be employed 
without departing from the scope of my in 
vention which is the actuating of the plunger 
by means independent of the means used to 
exhaust the air from the teat-cups of said ma- 

This independent action is necessary, chine. 
to prevent sticking of the plunger in its seat, 
which may easily occur when the parts are 
moistened with milk under a low tempera 
ture. My device is therefore entirely inde 
pendent of temperature conditions, since as 
much power may be applied to the plunger 
as necessary without regard to the amount of 
pressure of the vacuum in the machine. 

It will be observed that my machine is de 
signed for the milking of two cows simultane 
ously, without a direct communication from 
one milk-tube 25 to the other through the 
plunger 31. Since the regulating means is 
independent for each cow from the regulating: 
means for the other cow, a saving of power is 
effected, since the device is automatically | 
shut off for each cow independently of the 
other when all milk has been stripped there 
from. This independently arranged regulat 
ing or cut-off means is described as follows. 
When the teat-cups have been attached, 

and the vacuum-pump has exhausted the air 
from the communicating passages in the tube 
19, the receptacle secured below the plate 23, 
the radial channels 34, the recesses 32, the 
registering channels 33, 37 and the passages 
in the tubes 25 communicating with the teat 
cups, and the vacuum being at a proper pres 
Sure, milk is drawn through the passages 
leading from such teat-cups to the said recep 
tacle. The weights 22 should be removed 
from the levers 17 first, however, to permit 
the weight of the vessels 27 to draw down the 
plungers 16 so that the channels 33 and 37 
may register, and such weights not replaced 
until the said vessels are at least partially 
filled with milk from the channels 34. The 
weights being replaced, the apparatus is in 
working condition. 

. When the machine has been thus set to be 
gin milking, the auxiliary means for actuating 
the plunger 31 is put in motion to impart to. 
said plunger a regular and constant recipro 
cation. As the plunger 31 ascends it cuts off 
the channels 34 before the upper ends of the 
recesses 32 are placed in communication with 
the other radial channels 13. While the 
vacuum is thus preserved in the milk-pail, 
air under ordinary atmospheric pressure 
rushes into the channels and passages 13, 32, 
33, 37 and the conduits 25 to the teat-cups, 

55. 

thus considerably lowering the vacuum pres 
sure in the teat-cups during the short inter 
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13, thus successfully simulating the varying 
draft of a calf's suction. 
moves down to its first position, the former 
degree of vacuum is gradually restored to the 
teat-cups. The milk flows constantly into 
the vessels 27 and overflows thereover into 
the receptacle below, until one or the other 
udder is exhausted of milk. When milk 
ceases to flow into one of the vessels 27, the 
milk remaining therein slowly drains there 
from by way of the tube 28. When the ves 
se! 27 is emptied, the weight 22 which is set 
to overbalance the connected parts on the 

When the plunger 
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other side of the fulcrum, causes such parts 
including the plunger 16 to ascend to a posi 
tion where the channel 33 is cut off by said . 
plunger from communication with the vacu 
um-pump as shown in Fig. 3. Each plunger 
16 is thus automatically-actuated independ 
ently from the other plunger 16, and the 
vacuum-pump is cut-o 
where the milk has ceased to flow, Thus 
either side may be shut-off without interfer 
ing with the action of the other, and one cow 
may be milked alone if desired. 

I have constructed my improved machine 
in such a manner that it may be easil 

from the teat-cups 

30 

85 

90 

flushed when its parts have been separated. 
The plungers 31 and 16 are easily discon 
nected from the levers 7 and 17 respectively, 
leaving all the cylindrical channels open and 
free of obstruction for rapid cleansing: 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is: . . . . 

1. In a milking machine, in combination, 
a milk-receptacle, means for exhausting the 
same, a pulsator having an upright valve 
cylinder which opens at its lower end into 
said receptacle, a pulsator-valve arranged to 
move up and down in said cylinder, and 
means independent of the said air-exhaust 
ing means for moving said valve upwardly. 

2. In a milking machine, in combination, a 
milk-receptacle, means for exhausting the 
same, a pulsator having an upright valve 
cylinder, a pulsator-valve arranged to move 
up or down in said cylinder, said valve hay 
º separated recesses on opposite sides, said 
cyll 
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nder having a channel on each side in 113 
communication between the air-exhausting 
means and the adjacent recess in said valve, 
said cylinder also having channels in com 
munication with the atmosphere and with 
the interior of said receptacle respectively 
and each adapted for occasional communica 
tion with the adjacent recess in said valve 

120 

when the valve is moved longitudinally through said cylinder, and means for recipro 
cating said valve in said cylinder. - 

3. š. a milking-machine, in combination, a 
milk-receptacle, means for exhausting the 
same, a pulsator having an upright valve 

val of time which elapses while the plunger is cylinder, a pulsator-valve arranged to recip p P p p 
being moved up and down past sai 
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channels rocate in said cylinder, said valve being pro- 130 
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vided with recesses, said cylinder being pro 
vided with a milk-port, an air-exhaust port 
and an air-inlet, port, all adapted for occa 
sional communication with said recesses, 

5 said air-exhaust port opening into said recep 
tacle, and means independent of the said 
air-exhausting means for causing the said 
pulsator-valve to move up or down in said 
cylinder. - 

10 4. In a milking-machine, in combination, 
a milk-receptacle, means for exhausting the 
same, a pulsåtor-casing having milk-ports, 
air-exhaust ports and air inlet po?ts oil 
opposite sides independent and separated 

15 from each other, a pulsator-valve in said 
casing having a channel on each side sepa 
rated from each other, each of said chan 
nels adapted for occasional communication 
with the said ports on the same side, means 

20 independent of the said air-exhausting 
means for moving said valve to and fro past 
said ports, and means independent of said 
air-exhausting means for closing either of 
said milk-ports when milk has ceased to flow 25 therethrough. 

5. In a milking machine, in combination, 
a milk-receptacle, means for exhausting the 
same, a pulsator-cylinder having an air-inlet 
port, an air-exhaust port and a milk-port, a 

30 movable valve in said cylinder having a 
channel adapted for occasional communica 
tion with said air-inlet and said air-exhaust. 
ports and for permanent communication 
with said milk-port, a valve adapted to close 

35 said milk-port, and means adapted to move 
said valve to close said milk-port when the 
milk ceases to flow through said milk-port. 

6. In a milking machine, in combination, 
a milk-receptacle, means for exhausting the 

40 same, a pulsator-cylinder having an air-inlet 
port, an air-exhaust port and a milk-port, a 
pulsator-valve movable within said cylinder 
and channeled to communicate with said 
milk-port permanently and with said air-in 

45 let and air-exhaust ports when moved there 
over, but such channel being adapted to be 
shut off from either of the latter 
in communication with the other port, and 
means for moving said pulsator-valve to and 

50 fro past said ports. : 
7. In a milking machine, in combination, 

a milk-receptacle, means for exhausting the 
same, a pulsator having an upright cylinder 
which opens at its lower end into said recep 

55 tacle, a grooved valve movable up and down 
in said cylinder, the cylinder having an air 
inlet and a milk-outlet in occasional com 
munication with a groove in the valve when 
the latter is moved up or down, a valve in 
said milk-port, a perforated vessel in said re 
ceptacle connected to the valve in said milk 
port, removable means for balancing said 
vessel when empty to poise it in position to 
cause said valve to shut off said milk-port, 

65 said vessel being located suitably in said re 

60 

ports when 

ceptacle to receive the entering milk and dis 
charge the milk received therein through its 
said perforation more slowly than it is re 
ceived, and means for moving said pulsator 
valve up or down. , - 

8. In a milking machine, in combination, a 
milk-receptacle, means for exhausting the 
same, a pulsator-cylinder having a milk 
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| port, an air-inlet port and an air-exhaust 
port, the air-exhaust-port being in occasional 75 
communication with said receptacle, a mov 
able valve in said cylinder having a channel 
adapted for occasional separated communi 
cation with said air-inlet and said air-exhaust 
port and for permanent communication with 80 
said milk-port, a valve-chamber intersecting 
said milk-port, a movable valve in said 
valve-chamber adapted to shut off said milk 
port when moved upwardly, an open vessel in 
said receptacle perforated at the base sus- 85 . 
pended from said cut-off valve, the perfora 
tion in said vessel being adapted to discharge 
milk received from said milk-port less rap 
idly than such milk is received from the port, , 
a pivoted lever having a removable slidable 90 
weight on its free end adapted to balance the 
weight of said vessel, the other member of 
said lever being pivotally connected to said 
cut-off valve, and means for causing a regu 
lar reciprocation of said pulsator-valve. 95 

9. In a milking machine, in combination, a 
milk-receptacle, means for exhausting the 
same, a pulsator-cylinder opening into the 
milk-receptacle, said cylinder being provided 
on each side with an air-inlet port, an air-ex 
haust port and a milk-port, the said ports on 
one side being separated from the ports on 
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the other side and independent therefrom, a 
pulsator-valve movable up and down in said 
cylinder and provided with a longitudinal 105 
channel on each side in line with the said 
ports on each side and adapted when moyed 
up and down to cause occasional communica 
tion between each channel and the air-inlet 
and air-exhaust ports on the same side, but 110 
not to be in communication with either when 
in communication with the other, said chan 
nels being in permanent communication 
with the inner end of the milk-port on the 
same side, means for moving the said pul– 115 
sator-valve upward to return by gravity, a . 
plunger-valve intersecting each of said milk 
ports, said valve having a transverse channel 
adapted to register with said milk-port when 
the valve is at its lower position, and said 120 
valve being adapted to cut off said milk port 
when in its upper position, a vessel in said 
milk-receptaclesuspended from each plunger 
valve and adapted to receive milk from the 
milk-port thereabove and discharge it into i25 
said receptacle, each vessel having a milk 
exit adapted to discharge the milk there 
through more slowly than such milk is des 
posited in the vessel, and balancing-means 
connected with each of said vessels and 130 
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valves adapted to cause the vessels to rise magnet to which said magnet may be drawn 15 
when emptied of milk to cause the valves to 
shut off the milk ports. 

10 

10. In a milking machine, incombination, a 
milk-receptacle, means for exhausting same, 
a pulsator-cylinder opening into said milk 
receptacle, a pulsator-valve adapted to 
move up and down in said cylinder, a pivoted 
lever having one member pivoted to said 
pulsator-valve at the top, an electro-magnet 
suspended from the other member of said le 
yer to balance said valve and being in circuit 
with some source of electrical power, a fixed 
armature opposite the poles of said electro 

when the circuit is completed through it to 
lift said valve, and a circuit-interrupter 
adapted to regularly and periodically inter 
rupt said circuit to cause said magnet to 
move to its balanced position and thus recip- 20 
rocate the pulsator-valve. 

Signed at Waverly, Iowa, this 6 day of May, 
1908. * + - 

MONROE H. DANIELS. 
Witnesses: . 

W. H. PockELs, 
W. C. SchLATERG. 


