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WKING-VACH NE 

SPECIFICATION forming part of Letters Patent No. 784,780, dated March 14, 1905. 
Application filed May 13, 1904, Serial No. 207,744, 

To all It'? O7, if 1) ?it? conce77: 
Beit known that I, LOOMIS BURRELL, a citi 

Zen of the United States, and a resident of Lit 
tlefalls, in the county of Herkimer and State 
of New York, have invented new and useful Im 
provements in Milking-Machines, of which the 
following is a specification. 
This invention relates to that class of pneu 

matic milking-machines which are provided 
with teat-cups having an inner flexible wall 
or lining in which the teats are received and 
to which the suction is applied intermittently 
or by pulsations. 
The main objects of the invention are to 

render achines of this character more prac 
tical and efficient than heretofore by produc 
ing sharper and more efficient air-pulsations, 
by producing pulsations simultaneously in 
side and outside the flexible linings, by pro 
ducing a positive and effective movement of 
the flexible lining inwardly and outwardly or 
toward and from the teats, by applying ex 
ternal air-pressure to the outside of the lining 
at the same time that the suction is applied 
to the interior thereof, thereby producing a 
Squeezing and a sucking action simultane 
ously, and to provide means for admitting air 
to the pipes in proximity to the cups for 
quickly relieving the vacuum therein when the 
Suction is cut off from these pipes. 

In the accompanying drawings, consisting 
of four sheets, Figure 1 is an elevation of a 
milking - machine embodying this invention 
and showing one set of teat-cups connected 
with the pulsator. Fig. 2 is a perspective 
view of the teat-cup connector. Fig. 3 is a hori 
Zontal section of the pulsator in line 33, Fig. 
1, on an enlarged scale. Fig. 4 is a vertical 
section in line 4 4, Fig. 3. Fig. 5 is a frag 
mentary vertical section in line 55, Fig. 7. 
Fig. 6 is a similar section in line 6 6, Fig. 8. 
Fig. 7 is partly a horizontal section through 
the pulsator in line 77, Fig. 4, and partly a 
vertical section through the teat-cup connector 
and one of the teat-cups, showing the parts 
in the position in which the suction is applied 
to the interior of the linings. Fig. 8 is a 
similar view showing the parts in the posi 
tion in which the suction is cut of from the 

interior of the linings. Fig. 9 is a fragmen 
tary Sectional view of the connector, showing 
the air-inlet valve closed. Fig. 10 is a simi 
lar view showing this valve open. Fig. 11 is 
a fragmentary vertical section through the 
reversing-valve of the pulsator and connect 
ing parts in line 11 11, Fig. 3. Figs. 12 and 
13 are vertical Sections, on an enlarged scale, 
showing the reversing-valve in different po 
sitions. Fig. 14 is an elevation, partly in sec 
tion, of the reversing mechanism of the re 
versing - valve. Fig. 15 is a similar view 
showing a different position of the reversing 
mechanism. Fig. 16 is a horizontal section 
in line 16 16, Fig. 14. Fig. 1 is a horizon 
tal section in line 17 17, Fig. 15. Fig. 18 is 
a fragmentary elevation of the lower portion 
of the valve-reversing mechanism, showing the 
same in a different position. 

Like letters of reference refer to like parts 
in the several figures. 
A represents the milk pail or receptacle 

upon which the pulsator B is mounted in any 
suitable manner. 

( represents the flexible main milk - pipe 
through which the milk flows to the pulsator 
and thence to the milk-pail. 

l, represents the flexible main air-pipe, which 
is also connected with the pulsator and which 
receives no milk. 
C represents the connector or coupling. 

which is arranged near the teat-cups D and 
which connects the main milk-pipe (t, and main 
air-pipel with the flexible branch milk-pipes (t 
and flexible branch air-pipes l'extending from 
the connector up to the cups. The branch 
milk-pipes (c. are arranged on One side—the 
milk side-of the connector, to which side the 
main milk-pipe ( is attached, and the branch 
air-pipes arearranged on the opposite side 
the air side-of the connector. 
The main milk-pipe, main air-pipe, connec 

tor, branch pipes, and cups are preferably 
duplicated for each pail and pulsator, so that 
the latter can be connected with two cows at 
the same time. 
The pulsator is constructed as follows: B 

represents the base-plate of the pulsator, which 
! plate rests detachably and tightly, preferably 
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by means of a rubber packing-ring (), Fig. 4. 
upon the top of the pail. l is the nipple on 
this plate, to which the suction-pipe l' is ap 
plied, which connects the pail with the usual 
Vacuum-pump or exhaust apparatus. 
E represents an upright cylinder or valve 

casing formed on or secured centrally to the 
plate B" and containing a piston-valve F. On 
the under side of which the partial vacuum in 
the pail acts. A rod (, extends upwardly from 
the valve to a flexible diaphragm G, which 
forms the bottom of an exhaust-chamber (', 
mounted on a casing (f, which rises from the 
cylinder E. The casing (f' is provided with 
openings (for is otherwise so formed that the 
pressure of the atmosphere acts against the 
under side of the diaphragm and the upper 
side of the piston-valve. The partial vacuum 
in the pail acts constantly on this valve and 
causes the same to move downwardly except 
when this downward pressure is overcome by 
the greater upward pressure which is exerted 
by the atmosphere against the diaphragm 
when the same suction is applied to the suc 
tion-chamber above the diaphragm, the latter 
being for that purpose sufficiently larger in 
area than the piston-valve. 
The piston-valve F is provided with a bore 

or cavity if, which is closed at the top and 
opens downwardly and into which the milk 
ports f' and the air-exhaust ports f open, 
Figs. 4 to 8. These ports are duplicated to 
connect with the milk-ports f" and air-ports 
f" of the cylinder. The milk-ports f" of the 
cylinder communicate with the rigid milk 
pipes f", which extend horizontally over the 
base-plate of the pulsator and carry cocks f" 
at their outer ends, to which the flexible milk 
pipes ( are connected. In like manner the 
air-ports f" of the cylinder connect with rigid 
air-pipes f", which are connected by cocks f" 
with the flexible air-pipes (). 
The milk-ports f" and air-ports f" of the 

cylinder or valve-casing are arranged in the 
same horizontal plane, while the milk-ports f' 
of the valve are arranged at a higher level 
than that of the air-exhaust portsf thereof, 
so that in the lower position of the valve (shown 
in Figs. 5 and 7) the milk-ports of the valve 
register with the milk-ports of the cylinder 
and the main milk-pipes, while the air-exhaust 
ports of the valve are out of register. In the 
raised position of the valve (shown in Figs. 6 
and 8) the air-exhaust ports of the valve are 
in register with the air-ports of the cylinder 
and with the main air-pipes and connect these 
air-pipes with the exhausted interior of the 
milk-pail. 
The piston-valve F is further provided with 

an air relief or inlet port f", which enters 
from the top and opens at the side at the level 
of the milk-ports f' of the valve. This relief 
port divides into two branches, as shown in 
Fig. 7, which register with the air-ports f" 
of the cylinder when the valve is in its lower 
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position and the milk-ports of the valve reg 
ister with the milk-pipes. When the valve 
is in its raised position, Fig. 6, this relief-port 
is closed at its lower end. When the valve 
is in its lower position, Figs. 5 and 7, this re 
lief-port is in register with the air-ports f" of 
the cylinder and admits outside air to the air 
pipes. 

Each milk-pipe f" is preferably formed by 
a glass tube, which is fitted at its inner end 
against a rubber washer f" in a boss f" on 
the valve-cylinder and at its outer end against 
a rubber washer f' in a boss f", which is 
formed on the base-plate of the pulsator and 
into which the cockf" is screwed. This trans 
parent pipe enables the operator to observe 
the flow of the milk, and as the pipes are 
straight they can be readily cleaned. 
The exhaust - chamber of above the dia 

phragm G is alternately placed in communica 
tion with the exhausted interior of the pailor 
with the external air by means of a valve H, 
which is preferably constructed and arranged 
as follows: 
The valve is arranged flatwise upon the 

base-plate of the pulsator above a port h, 
which penetrates the base-plate and opens into 
the pail, and a port h, which also penetrates 
the plate, but is connected on the under side of 
the plate with a horizontal pipe or passage 
f', Figs. 11-13, which communicates with the 
exhaust-chamber (f' by an ascending pipe 7' 
and passage f", Figs. 3 and 4. The ascend 
ing pipe is preferably provided with a hand 
screw f” or some other suitable device for 
regulating the size of the opening. 
The valve is provided in its under side with 

an exhaust-cavity f', by which the ports / h" 
can be placed in communication, as shown in 
Fig. 13, in which position of the valve the 
exhaust applied to the pail is also applied to 
the exhaust-chamberg, thereby causing the 
diaphragm G to be drawn upwardly and the 
piston-valve F to be raised. The valve is fur 
ther provided with an air-port 7', which pen 
etrates the valve and which when in register 
with the port h" of the plate, as shown in Fig. 
12, admits the external air to this port and 
through the same and the connecting-passages 
to the diaphragm (f', thereby allowing the 
diaphragm to descend under the suction ap 
plied to the piston-valve. 
The reversing-valve H is mounted to oscil 

late on a vertical pivot /, Figs. 3, 7, and 8, 
14 and 15, and its movement is limited by 
arms h" on the valve and an intermediate stop 
7" on the base-plate. This reversing-valve 
is shifted periodically by mechanism from the 
piston-valve F. While the piston - valve is 
moving downwardly the air-port of the re 
versing-valve is in register with the port h" 
and admits the external air to the diaphragm 
chamberg, Figs. 3 and 7. When the piston 
valve has reached the limit of its downward 
movement, the reversing - valve is reversed 
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from the position shown in Figs. 3 and 7 to 
the position shown in Fig. 8. In this posi 
tion the air-port of the reversing - valve is 
closed and the exhaust is connected with the 
diaphragm-chamber through the exhaust-cav 
ity of the reversing-valve. The piston-valve 
is now moved upwardly by the diaphragm 
until the limit of the upward movement is 
reached, when the reversing-valve is again 
reversed. 
The mechanism by which the up-and-down 

movement of the piston-valve is transmitted 
to the reversing-valve for reversing the same 
preferably contains a spring which is gradu 
ally strained or deflected by the movement of 
the piston-valve and which is released by an 
escape mechanism to become active when the 
movement of the piston - valve has nearly 
reached the desired limit and then acts with 
full force upon the reversing-valve for shift 
ing the same, so that the force created by the 
slow movement of the piston-valve is stored 
up in the Spring and then applied suddenly to 
the valve, whereby the shifting of the revers 
ing-valve is effected quickly and with certainty 
notwithstanding the slow movement of the 
piston-valve. This valve-shifting mechanism 
is preferably constructed as follows, Figs. 3, 
7, 8, 14 to 18: I is a horizontal arm which is 
Secured to the rod (7 of the piston-valve in 
the casing g, and i is a bar which extends 
downwardly from the arm I on the outer side 
of the valve-cylinder E and connects at its 
lower end by a pin and slot " or other suit 
able means with one end of a vertically, os 
cillating reversing-lever I". The latter is piv 
oted at l” to a standard , which is secured to 
the base-plate of the pulsator. I* is a valve 
lever which is pivoted intermediate its ends 
to the standard" and which is operated from 
the reversing-lever 1" by a bar-spring . This 
spring is secured at its lower end to the re 
versing-lever by a bracket 2" or other suit 
able means and is slidably connected with the 
upper arm of the valve-lever I, preferably 
by engaging between two lugs on the lever. 
The locking or free end of the reversing-le 
ver is arranged adjacent to the lower arm 2 
of the valve-lever and is provided on its front 
side with a locking-lug ", which engages in 
the normal position of the reversing-lever 
against one or the other side of a stop-pin " 
on the valve-lever. When the bar is moved 
downwardly by the piston-valve, the opposite 
or locking arm of the reversing-lever moves . 
upwardly. n this position of the parts the 

0 locking-lug d" on the locking-arm of the re 
- versing-lever bears against the outer side of 
the pin d" on the valve-lever, as shown in 
Fig. 15, and prevents movement of the valve 
lever until the locking-arm has moved up 
Wardly far enough to cause the locking-lug 
to clear the locking-pin. During this move 
ment of the reversing-lever the spring is bent 
and strained and when the locking-lug has 
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finally cleared the locking-pin the tension of 
the spring quickly shifts the valve-lever and 
reverses the valve, as shown in Fig. 14. The 
bar i is now moved upwardly, and the down 
ward movement of the locking-arm of the re 
versing-lever places the lug on the inner side 
of the pin and prevents the valve-lever from 
moving under the pressure of the spring un 
til the lug has passed below the pin. The 
Spring has now been strained and when the 
valve-lever is released by the lug on the re 
Versing-lever passing below the pin on the 
valve-lever the latter is shifted by the tension 
of the spring and the valve is again reversed. 
The lower end of the valve-lever engages be 
tween arms or jaws " on the valve, as repre 
sented in Figs. 3, 7, and 16. This mechan 
ism for shifting the valve is very satisfactory 
and is preferred; but other means for effect 
ing this result may be employed. 
The teat-cups D, as stated, are of the kind 

in which an inner flexible lining (lis combined 
with a rigid inclosing shell d". The suction 
is applied alternately to the inner compart 
ment formed within the flexible lining and 
the outer compartment formed between the 
flexible lining and the rigid shell. A flexible 
mouthpiece d' of well-known construction is 
arranged in the top of each cup to make a 
close connection with the teat. The bottom 
of each cup is provided with a nipple (l" for 
connection with the branch milk-pipe (t', and 
the upper portion of each cup is provided at 
the side with an oblique nipple d' for con 
nection with the branch air-pipe l'. As shown 
in the drawings, the rigid shell of the cup is 
composed of an upper and a lower part con 
nected by a screw-coupling d"; but other con 
structions may be employed. 
The connector C is not only a manifold coup 

ling for connecting the four branch milk 
pipes and four branch air-pipes with the main 
milk-pipe and the main air-pipe, respectively, 
but also a device for admitting the external 
air automatically to the branch milk-pipes for 
relieving the partial vacuum therein when the 
suction is cut off from the main milk-pipe by 
the piston-valve. This connector is construct 
ed as follows, Figs. 1.2, 7 to 10: The con 
nector consists of a tubular milk-passage k, a 
tubular air-passage l, and an intermediate 
valve-chamber 11. The milk-passage k is con 
nected at its open outer end with the main 
milk-pipe at and is provided with four nipples 
A', to which the branch milk-pipes are con 
nected. The air-passage lis curved at its outer 
end and similarly connected at its Outer end 
with the main air-pipe () and is provided 
with four nipples, to which the branch air 
pipes l are connected. As hereinbefore stated, 
the branch milk-pipes connect with the nip 
ples at the lower ends of the teat-cups and 
communicate with the internal compartment 
or space formed within the flexible lining, 
while the branch air-pipes connect with the 
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external nipples at the upper portion of the 
cups and communicate with the external com 
partmentS or spaces formed between the lin 
ings and the Outer shells of the cups. 
The valve-chamber n, contains an air-inlet 

valve m', which divides the chamber into two 
parts, one communicating with the milk-pas 
Sage and the other with the air-passage 7. 
This valve is preferably a flexible diaphragm, 
which seats itself against a seat in, arranged 
around an opening )", leading to the milk 
passage. The valve-chamber is provided on 
the same side with an air - inlet orifice ).", 
through which the external air enters the 
valve-chamber and passes to the milk-passage 
when the valve is raised from its seat. The 
valve is held yieldingly against its seat by a 
Spring , which is, however, not so strong that 
it cannot be overcome by the air - pressure 
when the Suction is applied to the air-passage 
l. The valve - diaphragm is preferably pro 
vided on its back with a plate n' and stem ...", 
to which the spring is applied. The valve 
chamber is preferably formed of two parts, 
between which the diaphragm is clamped and 
which are Secured together by screws O or 
Other fastenings. 
When the suction is applied to the milk 

pipes and through the same to the interior of 
the cup-linings and the air is admitted to the 
air-pipes, the valve y' closes and prevents the 
entrance of air to the milk-pipes. When the 
Suction is applied to the air-pipes and through 
the same to the exterior of the cup-linings, the 
valve 7). OpenS and admits air to the milk-pipes 
and the interior of the cup-linings. The 
Valve is in this manner opened and closed au 
tomatically by the pulsations in the air-pipe. 
The pulsator is preferably provided with 

the usual handle P, having its uprights pse 
cured at their lower ends to the base-plate and 
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curled at their upper ends to form supports 
p' for the flexible pipes in carrying the pull 
Sator from place to place. 
The operation of the apparatus is as follows: 

Suction being applied to the milk pail or ves 
Sel, the piston-valve moves slowly up and 
down in its cylinder and produces pulsations 
in the milk and air tubes connected there with. 
These pulsations take place in such manner 
that when the suction is applied to the milk 
pipes and through the same to the internal 
Compartments or internal spaces of the flexi 
ble linings of the teat-cups the external air is 
admitted to the air-pipes and through the 
Same to the external compartments of the teat 
cups Outside of the linings, thereby applying 
the Suction to the teats within the linings and 
at the Salne time applying external air-pres 
Sure to the Outer sides of the linings. In this 
manner the teats are Squeezed at the same time 
that the suction is applied to the same. When 
the Suction is cut off from the milk-pipes and 
the internal space of the cup-linings, the suc 
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sides of the cup-linings, whereby the linings 
are drawn away from the teats against the 
shells of the cups, and the teats are allowed to 
hang nearly free in the cups. The vacuum in 
the linings is relieved quickly when the suc 
tion is cut off by the air entering the milk 
pipes through the connector. In this man 
ner pulsations are produced simultaneously 
inside and outside of the cup-linings, the op 
eration alternating in such manner that when 
the suction is applied to the interior of the 
lining to draw the milk from the teats the ex 
ternal air is admitted to the exterior of the 
lining to Squeeze the teats, and when the Suc 
tion is applied to the exterior of the linings to 
draw the latter away from the teats the ex 
ternal air is admitted to the interior of the 
linings to break the vacuum therein and 
quickly relieve the teats from the Suction. 
The linings are in this manner positively 
moved both inwardly and outwardly, and 
sharp and effective pulsations are produced. 
When the suction has been relieved on the 
milk-pipes and the lining has been drawn away 
from the teat, the cup nevertheless stays On 
the teat, partly because a slight vacuum re 
mains in the interior space of the lining and 
partly because the flexible mouthpiece of the 
cup holds the latter on the teat after the cup 
has once been drawn up to place thereon. 
The pulsations are transmitted to the con 

nector and cups as follows: During the 
time that the milk-ports f' of the piston 
valve register with the milk-ports f" of the 
cylinder, which occurs while the piston-valve 
travels toward its lower position and is in 
this position, the suction in the pail is applied 
through these ports to the fixed milk-pipe f”, 
main milk-pipe (, milk-passage of the con 
nector, and branch milk-pipes (t, as indicated 
in Fig. 7, and the milk flows through these 
pipes, passages, and ports to the pail. At the 
same time the external air is admitted to the 
exterior of the linings through the air-relief 
port f" in the piston-valve, the cylinder air 
port f", the fixed air-pipef", main air-pipe b, 
air-passage l of the connector, and branch 
air-pipes l', as indicated in the same figure. 

IDuring the time that the suction is cut off 
from the milk-pipes by the piston - valve 
and the air-suction portf' of the latter is in 
communication with the air-pipes, as indi 
cated in Fig. 9, which occurs while the piston 
alve travels toward its uppermost position 

and is in Said position, the suction in the pail 
is applied through the air-exhaust port f", 
cylinder-port f", fixed air-pipef", main air 
pipe (), air-passage l of the connector, and 
branch air-pipes l to the exterior of the cup 
linings. At the same time the external air 
is admitted to the milk-passage k of the con 
nector and the milk-pipes connected there 
with by the valve of the connector. 
By admitting the air for the relief of the 

05 tion is applied to the air-pipes and the outer vacuum in the branch milk-pipes near the 
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cups the vacuum is quickly relieved in the 
teat-space of the cups; the surging of the 
milk in the main milk-pipes, which are of 
considerable length, is avoided, and the con 
struction is improved because pipes of com 
paratively small size can be used. 
The reciprocating movement of the piston 

valve is preferably effected, as shown and de 
scribed, by a reversing-valve and an exhaust 
chamber and diaphragm in connection with 
the suction applied to the pail; but other de 
vices or mechanisms may be applied for the 
purpose. 

I claim as my invention 
1. The combination of a teat-cup having a 

movable inner wall, an air-chamber outside 
said wall and a milk-chamber inside said wall, 
and means for producing alternating vacuum 
pulsations in both of said chambers, substan 
tially as set forth. 

2. The combination of a teat-cup having a 
movable inner wall, an air- chamber outside 
said wall and a milk-chamber inside said wall, 
means for producing alternating vacuum pull 
sations in both of said chambers, and means 
for alternately admitting air to said chambers, 
substantially as set forth. 

3. The combination of a teat-cup having a 
movable inner wall, an air-chamber outside. 
said wall and a milk-chamber inside said wall, 
means for producing vacuum pulsations in 
said air-chamber, and an automatic air-inlet 
valve which is opened by suction applied to 
the air-chamber and admits air to the milk 
chamber, Substantially as Set forth. 

4. The combination of a teat-cup having a 
movable inner wall, an air-chamber outside 
said wall and a milk-chamber inside said wall, 
means for producing alternating vacuum pull 
sations in both of Said chambers, and an au 
tomatic air-inlet valve which is opened by 
suction applied to the air-chamber and admits 
air to the milk-chamber, substantially as set 
forth. 

5. The combination of a teat-cup having a 
movable inner wall and an air-chamber out 
side said wall, an air-passage connected with 
said outer chamber, a milk-passage connected 
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with the chamber within said movable wall, 
an exhausting means, and a pulsator which 
places the exhausting means alternately in 
communication with said inner and outer 
chambers, thereby producing alternating 
vacuum pulsations in both chambers, substan 
tially as set forth. 

6. The combination of a teat-cup having a 
movable inner wall and an air-chamber out 
side Said wall, an air-passage connected with 
said outer chamber, a milk-passage connected 
with the chamber within said movable wall, 
an exhausting means, and a pulsator which 
places the exhausting means alternately in 
communication with said inner and outer 
chambers, thereby producing alternating 
vacuum pulsations in both chambers, and 

5 

which is provided with an air-inlet which ad 
mits air to the air-passage and outer chamber 
when it applies the exhaust to the milk-pas 
Sage and inner chamber, Substantially as Set 
forth. 

7. The combination of a teat-cup having a 
movable inner wall and an air-chamber out 
side said wall, an air-passage connected with 
said outer chamber, a milk-passage connected 
with the chamber within said movable wall. 
an exhausting means, a pulsator which places 
the exhausting means alternately in communi 
cation with said inner and outer chambers, 
thereby producing alternating vacuum pulsa 
tions in both chambers, and which is provided 
with an air-inlet, which admits air to the air 
passage and outer chamber when it applies 
the exhaust to the milk-passage, and air-inlet 
means separate from said pulsator for admit 
ting air to the milk-passage when the exhaust 
is cut off from the same by the pulsator, Sub 
stantially as set forth. 

8. The combination of a teat-cup having a 
movable inner wall and an air-chamber out 
side said wall, an air-passage connected with 
said outer chamber, a milk-passage connected 
with the interior of said inner wall, and a pull 
sator-valve connected with said air and milk 
passages and having a milk-port, an air-ex 
haust port and an air-inlet port, said ports 
being so arranged that either said milk-port 
and said air-inlet port are in register with said 
milk-passage and said air-passage, respec 
tively, or said air-exhaust port is in register 
with said air-passage and said milk-port is 
closed, substantially as set forth. 

9. The combination of a teat-cup having a 
movable inner wall and an air-chamber out 
side of said wall, an air-passage connected with 
said outer chamber, a milk-passage connected 
with the interior of said movable wall, a pull 
sator which admits air to said air-passage and 
simultaneously applies suction to said milk 
passage and which alternately applies Suction 
to said air-passage and cuts off the suction 
from said milk-passage and the interior of 
said movable wall, and means for admitting 
air to said milk-passage when the suction is 
cut off from the same, Substantially as set 
forth. 

10. The combination of a teat-cup having a 
movable inner wall and an air-chamber out 
side said wall, an air-passage connected with 
said outer chamber, a milk-passage connected 
with the chamber within said movable wall, 
an exhausting means, and a pulsator having a 
valve-casing which is connected with said ex 
hausting means and provided with a milk-port 
and an air-port, and a reciprocating valve ar 
anged in said casing and provided with a 
milk-port, an air-exhaust port and an air-inlet 
port, said air-exhaust port and air-inlet port 
being adapted to register alternately with the 
air-port of the valve-casing, Substantially as 
set forth. 
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11. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator hav 
ing 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 exposed to the suction in the re 
ceptacle, whereby the valve is caused to move 
downwardly, and means for moving the valve 
upwardly, substantially as set forth. 

12. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator hav 
ing an upright valve-cylinder which opens at 
its lower end into said receptacle, and a pull 
Sator-valve arranged to move up and down in 
Said cylinder and exposed to the suction in the 
receptacle, whereby the valve is caused to 
move downwardly, said valve being provided 
With a milk-port, an air-exhaust port, and an 
air-inlet port, substantially as set forth. 

13. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator hav 
ing an upright valve-cylinder which is open at 
its upper end to the atmosphere and commu 
nicates at its lower end with the milk-recep 
tacle, said cylinder having a milk-port and an 
air-portin its side, and a pulsator-valve in said 
cylinder having a milk-port adapted to regis 
ter with the milk-port of the cylinder and 
opening through the lower end of the valve, 
an air-exhaust port adapted to register with 
the air - port of the cylinder and opening 
through the lower end of the valve, and an 
air - inlet port adapted to register with the 
air-port of the cylinder and opening to the 
atmosphere through the upper end of the 
valve, Substantially as set forth. 
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14. The combination of a teat-cup, an ex 
hausting means, and a pulsator having a valve 
casing open at one end to the atmosphere and 
at the other end to the exhausting means, a 
reciprocating pulsator-valve arranged in Said 
casing, an exhaust-chamber provided with a 
movable member which is connected with said 
valve for moving the same in one direction, 
and means for alternately connecting said ex 
haust-chamber with the exhausting means or 
E. the atmosphere, Suibstantially as set 
forth. 

15. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator 
having a valve-casing which is open at one 
end to the atmosphere and at the other end 
to the receptacle, a reciprocating pulsator 
valve arranged in said casing, an exhaust 
chamber provided with a movable member 
which is connected with said valve for mov 
ing the same in one direction, and means for 
alternately connecting Said exhaust-chamber 
with said milk-receptacle or with the atmos 
phere, substantially as set forth. 

16. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator 
having a valve-casing which is open at its 
lower end to the receptacle and at its upper 
end to the atmosphere, a piston-valve adapted 
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to move up and down in said casing and ex 
posed to the suction in said receptacle, an ex 
haust-chamber arranged above said valve and 
provided with a movable member which is 
connected with said valve for raising the same, 
and means for alternately applying suction 
or admitting air to said exhaust-chamber, Sub 
stantially as set forth. 

17. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator 
having a valve-casing which is open at its 
lower end to the receptacle and at its upper 
end to the atmosphere, a piston-valve adapted 
to move up and down in said casing and ex 
posed to the suction in said receptacle, an ex 
haust-chamber arranged above said valve and 
provided with a movable member which is 
connected with said valve for raising the same, 
and a reversing-valve by which said exhaust 
chamber is alternately connected with said re 
ceptacle or with the atmosphere, substantially 
as set forth. 

18. The combination of a teat-cup, an ex 
hausting means, and a pulsator having a valve 
casing open at one end to the exhausting 
means and at the other to the atmosphere, a 
piston-valve adapted to reciprocate in said 
casing and exposed to the suction created by 
the exhausting means, an exhaust-chamber 
provided with a movable member which is 
connected with the valve for moving the same 
in one direction, a reversing-valve by which 
the exhaust-chamber is alternately connected 
with the exhausting means or with the atmos 
phere, and a spring reversing mechanism 
which is operated by said reciprocating pull 
sator-valve and which shifts said reversing 
valve at the end of the stroke of said pulsator 
valve, substantially as set forth. 

19. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator hav 
ing a valve-casing which is open at its lower 
end to the receptacle and at its upper end to 
the atmosphere, a piston - valve adapted to 
move up and down in said casing and exposed 
to the suction in Said receptacle, an exhaust 
chamber arranged above said valve and pro 
vided with a movable member which is con 
nected with said valve for raising the same, a 
reversing-valve by which said exhaust-cham 
ber is alternately connected with said recep 
tacle or with the atmosphere, and a spring re 
versing mechanism which is operated by said 
reciprocating pulsator-valve and which shifts 
said reversing-valve at the end of the stroke 
of Said pulsator - valve, substantially as set 
forth. 

20. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator hav 
ing a valve-casing which is open at one end to 
the atmosphere and at the other end to the re 
ceptacle, a reciprocating pulsator - valve ar 
'anged in Said casing, an exhaust - chamber 
provided with a movable member which is 
connected with said valve for moving the same 
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in one direction, a conduit leading to said ex 
haust-chamber, and a reversing-valve which 
has an air-port and an exhaust- cavity and 
which alternately places said passage in com 
munication with said receptacle or with the at 
mosphere, substantially as set forth. 

21. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator hav 
ing a valve-casing which is open at One end to 
the atmosphere and at the other end to the re 
ceptacle, a reciprocating pulsator - valve ar 
ranged in said casing, an exhaust- chamber 
having a movable member which is connected 
with said valve, an exhaust-port leading to the 
milk-receptacle and a passage leading to the 
exhaust-chamber, said port and passage being 
arranged in the base-plate of the pulsator, a 
reversing-valve arranged on Said base-plate 
over said port and passage and provided with 
an air-port and an exhaust-cavity, and means 
for shifting said reversing-valve from said 
pulsator-valve, substantially as set forth. 

22. The combination of a milk-receptacle, 
means for exhausting the same, a pulsator hav 
ing a base-plate applied to the same and pro 
vided with a valve-casing, a pulsator-valvear 
ranged therein, an exhaust-chamber provided 
with a movable member which is connected 
with said valve, an oscillating reversing-valve 
arranged on said base-plate and controlling 
the admission of the exhaust and the external 
air to said exhaust-chamber, and means for OS 
cillating said reversing-valve from said pulsa 
tor-valve, substantially as set forth. 

23. The combination of a teat-cup, an ex 
hausting means, and a pulsator comprising a 
valve casing open at one end to the exhaust 
ing means and at the other to the atmosphere, 
a piston-valve adapted to reciprocate in Said 
casing and exposed to the suction created by 
the exhausting means, an exhaust- chamber. 
provided with means for moving said piston 
valve, a reversing - valve by which the ex 
haust-chamber is alternately connected with 
the exhausting means or with the atmosphere, 
and connecting reversing mechanism com 
posed of a reversing-lever which is oscillated 
from the reciprocating valve, a valve-lever 
connected with the reversing-valve, a spring 
bar having opposite ends connected with said 
levers, and escapement-stops on said levers, 
Substantially as set forth. 

24. The combination of teat-cups, a main 
milk-pipe, a connector interposed between the 
main milk-pipe and teat-cups, an automatic air 
inlet valve in said connector adapted to admit 
air to said milk-pipe and teat-cups, an air-pipe 
connected with said connector, and means for 
producing pulsations in Said air-pipe, which 
pulsations control said air-inlet valve, sub 
stantially as set forth. 

25. The combination of teat-cups provided 
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with branch air and milk pipes, a pulsator, a 
connector to which said branch pipes are con 
nected, main air and milk pipes connected with 
said connector, and an air-inlet valve in said 
connector whereby air is admitted to the milk 
pipes and which is controlled by the pulsa 
tions in the main air-pipe, substantially as Set 
forth. 

26. The combination of teat-cups, a main 
milk-pipe connected there with, a connector in 
terposed between the main milk-pipe and the 
teat-cups, an automatic air-inlet valve in Said 
connector which seats itself toward the milk 
pipe, an air-pipe which opens against the back 
of the valve, and means for producing pulsa 
tions in said air - pipe, substantially as set 
forth. w 

27. The combination of teat-cups, branch 
milk-pipes and air-pipes connected there with, 
a main air-pipe and a main milk-pipe, a con 
nector interposed between said main pipes and 
branch pipes and comprising two passages, One 
connecting with the milk-pipes and the other 
with the air-pipes, and a valve-chamber and 
automatic air-inlet valve arranged between 
said two passages, substantially as set forth. 

28. A teat - cup connector comprising a 
valve-chamber, an air-inlet valve arranged 
therein, a milk-passage arranged on one side of 
said chamber and provided with a seat against 
which said valve closes, an air-inlet which is 
in communication with the milk-passage when 
the valve is open, and an air-passage which 
opens on the rear side of said valve, substan 
tially as set forth. 

29. A teat- cup connector comprising a 
valve-chamber, a diaphragm-valve arranged 
therein, a milk-passage arranged on One side 
of the valve and provided with a seat against 
which said valve closes, an air-inlet arranged 
in the chamber on the same side of the dia 
phragm-valve, milk-pipe connections provided 
on said milk-passage, an air-passage opening 
into said valve-chamber on the opposite side 
or back of the diaphragm-valve, and air-pipe 
connections provided on said air-passage, Sub 
stantially as set forth. 

30. The combination of teat-cups, each hav 
ing an outer air-chamber and an inner milk 
chamber, a milk-pipe and an air-pipe, means 
for exhausting said pipes, a connector inter 
posed between said pipes and Said teat-cups, 
and an automatic air-inlet valve in said con 
nector which seats itself toward the milk-pipe 
and is opened by suction applied to the air 
pipe, substantially as set forth. 
Witness my hand this 7th day of May, 1904. 

LOOMS BURRELL. 
Witnesses: 

CHAS.B. DALZELL, 
F. A. LANE. 
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