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UNITED STATES 
1493,781 

PATENT OFFICE. 
CELARLES O. EENNEDY, OF CELINA, OBLIO. 

PULSATOR FOR FILEING MACHINES 
Application filed January 3, 1919. Serial No. 269,421. 

To all thom it may concern: 
Be it known that I, CITARLEs O. KENNEDY, 

a citizen of the United States, residing at 
Celina, in the county of Mercer and State 
of Ohio, have invented certain new and use 
ful Improvements in Pulsators for Milking 
Machines, of which the following is a speci 
fication. 
My invention, relates to improvements in 

milking apparatus and more particularly to 
pulsators therefor. It is to be understood 
however that the mechanism is not limited 
to use in connection with milking appara 
tus, but may be used in other connections 

5 and associations where intermittent varia 
tions of fluid pressure control, either suc 
tion or compression effect, are to be attained. 
Ilikewise it is understood that the lost mo 
tion valve tumbler mechanism may be ap 
plied to other mechanism than air operated 
pulsators. 
The object of the invention is to simplify 

the structure as well as the means and mode 
of operation of such devices, whereby they 
are not only cheapened in construction, but 
are more efficient in operation, positive in 
action, economical in manufacture, automat 
ic, and unlikely to get out of repair. 
A further object of the invention is to 

provide an improved form of valve tumbler 
mechanism for transforming the slow ini 
tial movement of the actuating piston into a 
snap action of the valve. A further object is to provide a simple 
compact construction in which a single valve 
is utilized as pulsator and control valve 
for governing the fluid action on the teat 
cups and on the actuating piston. 
With the above primary and other inci 

dental objects in view as will more fully ap 
pear in the specification, the invention con 
sists of the features of construction, the 
parts and combinations thereof, and the 
mode of operation, or their equivalents, 
as hereinafter described and set forth in the 
claims. 
Referring to the drawings, Fig. 1 is a per 

spective view of an assembled pulsator em 
bodying the invention forming the subject 
matter hereof. Fig. 2 is a top plan view 
thereof showing the tumbler mechanism for 
the valve at approximately the moment of 
reversal, the prime actuator, i. e. the piston, 

55 at almost the limit of its stroke and the spring actuated toggle in a dead center posi 
tion, from which position the final move 

mounted. 

ment of the prime actuator will effect a snap 
lovement of the operator and valve to re 
verse position. Fig. 3 is a similar view 
showing such parts after the snap move 
ment of the operating lever and valve has 
taken place. Fig. 4 is a transverse section 
al view on line 4-4 of Fig. 2. Fig. 5 is a 
sectional detail view on line 5-5 of Fig. 
2. Fig. 6 is a detail view on line 6-6 of 
Fig. 2 showing the guide stud for the plun 
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ger which carries the actuating spring. 
Fig. 7 is a detail perspective view of the 
valve. Fig. 8 is a detail view of a modifi 
cation involving a bifurcated operating lev 
er in lieu of the slotted form disclosed in 
Figs, 2 and 3, and also showing a tensioned 
retractile spring in lieu of the compression 
spring shown in preceding figures, it be 
ing understood that the spring or the form 
of operating lever may be independently 
substituted for like elements in the other 
figures. Fig. 9 is a detail plan view of fur 
ther modifications in which the operating 
lever comprises a finger or arm alternately 
engaged by spaced pins or studs carried by 
the piston or prime mover, and the valve 
is shown provided with spaced pins alter 
nately engaged by the operating lever, in 
lieu of the shouldered recess shown in pre 
ceding figures. It is to be likewise under 
stood that either of these modified features 
may be independently substituted for corre 
sponding constructions in the other views. 

Like parts are indicated by similar char 
acters of reference throughout the several 
views. e - 

In constructing the device there is em 
ployed a main frame having embodied 
therein a cylinder 1 arranged in horizontal 
position and supported upon a base 2 by 
an upright or standard 3. Projecting lat 
erally from the cylinder 1 is the main suc 
tion conduit 4 having a pendant branch con 
duit 5 adapted to communicate with the in 
terior of the milk pail or receiver upon the 
cover of which the device is designed to be 
The top of the cylinder and adjacent por 

tion of the main frame is flattened to form a 
table or deck 6 in which is formed a lon 
gitudinal channel - or recess 7 forming a 
valve seat for a reciprocatory valve 8. 
Whereas it has heretofore been customary 
to employ separate valves governing the ac 
tion of the fluid pressure upon the prime 
mover and the flow of actuating fluid to 
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and from the teat cups of the milking appa 
ratus or other associated mechanism, in the 
present instance the reciprocatory valve 8 
is made to perform both of these functions. 
Located within the cylinder 1 is a recipro 

catory piston 9, shown in dotted lines in 
Fig. 3 and herein referred to as the prime 
mover. The piston 9 is "free within the 
cylinder and is actuated either by exhaust 
ing the air from one end of the cylinder and 
admitting air at atmospheric pressure to the 
opposite end of the cylinder, or by supply 
ing air under compression to one end of 
the cylinder and opening the other end to 
atmosphere, according to whether the de 
vice is being operated under a vacuum or compression system. 
To enable the single valve 8 to perform 

the double function of governing the prime 
mover 9 and controlling the fluid pressure 
operated associated mechanism, the valve 
seat within the recess 7 is provided with a 
central exhaust port 10 communicating with 
the passage of the main suction conduit 4 
while on either side of the exhaust port 10 
are ports 11 communicating with vertical 
passages or conduits 12 in the upright or 
standard 3 of the main frame. The passages 
12 communicate at their lower ends with 
lateral conduits or nipples 13 extending di 
vergently intermediate the base 2 and cylin 
der 1 of the main frame. The actuating 
media conduits or tubes (not shown in the 
drawing) leading to the associated pressure 
operated teat cups or other mechanism are 
connected to and form continuations of the 
conduits or nipples 13. The valve 8 is formed 
with a pocket or recess 14 in its under side 
which, when the valve is at the limit of its 
stroke in either direction is adapted to con 
nect one of the ports 11 and corresponding 
conduit 12 with the exhaust conduit port 10 
as shown in Fig. 5. At the same time the 
valve 8 uncovers the Post port 11, admit 
ting air under normal or atmospheric pres 
sure through such port 11, passage 12 and 
conduit 13. Thus the devices of whatever 
character, which may be connected with the 
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conduits 13 are alternately exhausted and 
supplied with actuating fluid, by the shifting 
to and fro of the valve 8. To enable the 
control of the piston 9 by the same move 
ment of the valve 8, there are provided 
branch conduits or passages 14 leading 
from the passages or conduits 12 to the op 
posite ends of the cylinder 1. The arrange 
ment is such that the exhaustion of one of 
the passages 12 and conduit 13, likewise ex 
hausts the corresponding end of the cylinder 
1 through the branch conduit 14, while air 
is admitted to the opposite end of the cylin 
der to actuate the piston or prime mover 
through the uncovered port 11 passage 12 
and passage 14 connected therewith. The 
piston or prime mover is thus alternated to 
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and fro by air pressure in unison with the 
reversal of the valve by which the actuating 
fluid is directed first to one end and then to 
the opposite end of the cylinder. 
To effect the alternation or reversal of the 

valve, a valve tumbler mechanism is pro 
vided by which the slow initiating movement 
of the piston or prime mover is translated 
into a snap action of the valve as the piston 
approaches the limit of its stroke in either 
direction. To this end there is provided in 
the top of the cylinder 1 a slot 15 through 
which projects a pin or stud 16 carried by 
the piston. Pivoted at 17 on the deck or 
table of the device is an oscillatory operating 
lever 18 having a slotted head 19, into the 
slot of which the stud or pin 16 also extends. 
The slot in said head 19 is of slightly less 
length than that of the path of travel of the 
pin 16. The construction is such that the 
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operating lever is moved in unison with the 
piston by the engagement of the stud or pin 
16 with one end of the slot of the head 19 
until the pin 16 approaches the limit of its 
movement, beyond which the operating lever 
is capable of further movement independent 
of the piston and pin 16 the extent of which 
is determined by the length of the slot in the 
head 19. As shown in Figs. 1, 2 and 3 the 
opposite end of the operating lever is en 
gaged within a recess 20 in the upper face 
of the valve 8. In Fig. 9 two pins 21 carried 
by the valve perform the same functions as 
the shouldered recess 20. The shoulders of 
the recess 20 or the pins 21 as the case may 
be are so located in relation one with the 
other that the operating lever is permitted 
its full degree of movement under the influ 
ence of the piston between said engaging 
points. As sfy in Fig. 2 sufficient clear 
ance is provided to insure the nonengage 
ment of the operating lever and the shoulder 
or pin of the valve engaged thereby until 
the operating lever has passed the central 
position and is operating through its snap 
movement independent of the piston and be 
yed the position to which it has been moved 
y the action of the piston. This final snap 
movement is effected by a spring 22 which 
in Figures 1, 2 and 3 is shown as a compres 
sion spring coiled about a rod or plunger 23, 
pivoted at one end to the valve engaging end 
of the operating lever 18, the opposite end 
of which plays to and fro through a guide or 
keeper 24. The guide 24 has been shown as 
a stud mounted on top of the main suction 
conduit 4 and provided with a transverse 
flared slot or opening 25 through which the 
rod or plunger 23 reciprocates with a swing 
ing or oscillatory movement. The spring 
plunger 23 and the valve actuating arm of 
the operating lever form a toggle like ar 
rangement w nich is oscillated to and fro 
past dead center position. The movement of 
the operating lever under the influence of 
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the prime mover or piston to a dead center 
position places the spring 22 under compres 
sion. A slight additional movement of the 
piston carries the lever beyond dead center 
whereupon the lever is instantly actuated by 
the spring 22 independent of the piston, and 
carries with it the valve 8 to its opposite po 
sition, thereby effecting the reversal, of the 
piston by directing the air pressure to the 
opposite end of the cylinder. 5. 
The expansion of the spring 22 firmly 

holds the valve 8 in its operated position 
thus preventing rebound until the piston. 
begins its return movement, after which the 
valve is held by the preponderance of ex 
ternal atmospheric pressure until again re 
versed when the piston has approached the 
opposite limit of its stroke. As will be noted 
by reference to Fig. 2 the operating lever is 
well started upon its snap action under the 
influence of the spring before picking up the 
valve by engaging the shoulder of the recess 
20 or the pin 21 as the construction may be. 
This insures a quick full stroke of the valve 
without any preliminary partial movement. 
The valve tumbler mechanism is thus re 
duced to a minimum number of operating 
parts, and the lost motion connections be 
tween the operating lever and the valve and 
that between the piston and lever, insures a 
quick acting construction. During the ini 
tial movement of the operating lever it 
moves independent of the valve 8 but in 
unison with the piston 9, while during its 
final movement the valve moves in unison 
with the operating lever while the latter 
moves independent of the piston. 

In Fig. 8 there is shown a modified ap 
plication of the actuating spring, in which 
a retractile spring 26 is connected at one 
end to the valve engaging end of the lever 
18 and at its opposite end to a fixed stud 27. 
The spring is tensioned by the movement of 
the lever to a dead center position, and by 
its retraction serves to oscillate the lever in 
either direction from such position. In Fig. 
9 the end of the lever is alternately engaged 
by studs or pins 28 carried in spaced rela 
tion by the piston. One of the pins 28 en 
gages the lever and moves it with the piston 
movement to a dead center position or 
slightly beyond, after which the lever is 
moved away from and independent of the 
pin 28 by the actuating spring. Upon the 
return stroke the lever is engaged and op 
erated by the second of said pins. These pins are spaced apart sufficiently to permit 
the independent movement of the lever. In 
lieu of a transversely slotted guide or keeper 
24, such guide may be swiveled and so ca 
pable of oscillatory movement with the 
spring plunger as shown in Fig. 9 at 29. 
From the above description it will be 

apparent that there is thus provided a de 
vice of the character described, possessing 

3. 

the particular features of advantage before 
enumerated as desirable, but which obvi 
ously, is susceptible of modification in its 
form, proportions, detail construction, and 
arrangement of parts, without departing 
from the principle involved or sacrificing 
any of its advantages. 
While, to comply with the statute the in 

vention has been described in language more 
or less specific as to certain structural fea 
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tures, it is to be understood that the inven- . 
tion is not limited to the specific details 
shown, but that the means and mechanism 
herein disclosed comprises but one of sev 
eral modes of putting the invention into 
effect, and the invention is therefore claimed 
in any of its forms or modifications within 
the legitimate and valid scope of the ap 
pended claims. 
Having thus described my invention I. 

claim 
1. In a pulsator mechanism of the char 

acter described, the combination with inde 
pendent conduits through which fluid pres 
sure pulsations are transmitted to an asso 
ciated mechanism, and a fluid pressure op 
erated prime mover, of a single set of sup 
ply and exhaust ports for the fluid pressure 
common to the said transmission conduits 
and the pressure operated prime mover, and 
single valve member controlling said com 
mon ports to govern the action of the fluid 
pressure pulsations through said conduit 
and to the prime mover, and means engage 
able alternately with the valve and prime 
mover and movable independent of each for 
alternating said valve by the action of the 
prime mover. 

2. In a pulsator mechanism of the char 
acter described, the combination with an as 
sociated mechanism to which fluid pressure 
pulsations are transmitted of a fluid pres 
sure operated prime mover, a single set of 
inlet and exhaust ports, branched passages 
leading from each of said ports one of the 
branch passages communicating with each 
port leading to the associated mechanisin 
independent of the prime mover, the other 
branch passage communicating with each 
port, leading to the prime mover independ 
ent of the associated mechanism, and a 
movable valve member controlling the single 
set of ports and actuated in accordance with 
the movement of said prime mover. 

3. In a pulsator mechanism of the char 
acter described, a cylinder, a reciprocatory 
piston therein actuated by variations of 
fluid pressure, a pair of independent con 
duits through which intermittent fluid pres 
sure pulsations are transmitted to an asso 
ciated mechanism, branch passages from 
said conduits to the opposite ends of the cyl 
inder, a single slidable plate-like valve mem 
ber governing the action of the fluid pres 
sure through said conduits and branch pas 
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sages, and means for actuating the valve by 
the movement of the piston. 

4. In a pulsator mechanism of the char 
acter described, a fluid pressure operated 
reciprocatory prime mover, a valve control 
ling the action of the fluid pressure upon 
said reciprocatory prime mover, a recipro 
catory valve moving in parallel spaced re 
lation with the prime mover operating mem 
ber pivoted between its ends and capable of 
movement independent of the valve and 
prime mover and having operative engage 
ment at its respective ends with both of said 
members whereby said operating member 
will move in unison with the prime mover 
and independent of said valve during its 
initial movement, and independent of said 
prime mover and in unison with the valve 
during its subsequent movement, and an ae 
tuating spring tensioned by the movement 
of the prime mover actuating the valve and 
operating member through said subsequent 
movement, substantially as specified. 

5. In a pulsator mechanism of the char 
acter described, a reciprocatory prime 
mover, a reciprocatory valve member, said 
prime mover and valve being alternately 
movable in reverse directions in relation 
with the movement of each other, and in 
parallel paths of travel, an operating lever 
pivoted intermediate the prine mover and 
valve and capable of operative engagement 
with both said members, said operating lever 
being capable of limited movement inde 
pendent of each of said inembers, and means 
for moving the operating lever independent 
of the prime mover to effect the movement 
of the valve substantially as specified. 

6. A pulsator for milking apparatus and 
the like, wherein a fluid pressure actuated 
mechanism operates to alternately subject a 
pair of pulsation conduits to variations of 
fluid pressure, characterized by a single re 
yersible valve simultaneously controlling the 
influence of the fluid pressure upon the pres 
sure operated mechanism and the respective 
pulsation conduits, and means for automati 
cally reversing said valve by the operation 
of the fluid actuated mechanism. 

7. In a pulsator mechanism for milking 
apparatus and the like, the combination with 
exhaust means of a pair of independent pull 
sation conduits, a cylinder, a reciprocatory 
piston therein, the opposite ends of the cyl 
inder being in communication with the re 
spective pulsation conduits, and a single 
valve simultaneously connecting one end of 
the cylinder and one of the pulsation con 
duits with said exhaust means and the other 
end of the cylinder and pulsation conduit 
with atmosphere, and means to reverse the 
valve by the action of the piston. 

8. In a pulsator mechanism for milking 
apparatus and the like, a fluid pressure ac 
tuated mechanism, a pair of independent 

1,493,781 

pulsation conduits alternately subjected to 
fluctuations of fluid pressure and a control 
valve and a single set of ports controlled 
thereby common to both the pressure ac 
tuated mechanism and to said pulsation con 
duits, and means for controlling said valve 
by the action of the fluid under pressure. 

9. In a pulsator mechanism of the char 
acter described, a fluid pressure operated 
prime mover upon which the action of the 
fluid pressure is governed by the movement 
thereof, a pair of independent pulsation con 
duits, a reciprocatory pulsator valve con 
trolling the pulsation conduits and moving 
parallel to the prime mover, and a coupling 
member having a lost motion connection 
with both the prime mover and the valve 
member, and means to effect the movement 
of the coupling member independent of the 
prime mover to actuate the valve member. 

10. In a pulsator mechanism, a fluid pres 
sure operated prime mover, a pair of inde 
pendent pulsation conduits alternately sub 
jected to fluctuations of fluid pressure, a 
pulsator valve controlling the pulsation con 
duits, and an operating lever having alter 
nating operative engagement at its ends re 
spectively with the prime mover and said 
pulsator valve, whereby the operating lever 
initially moves in unison with the prime 
mover and independent of the pulsator valve 
and subsequently moves independent of the 
prime mover and in unison with the valve, 
and means for actuating the operating lever 
through its subsequent movement, substan 
tially as specified. 

11. In a pulsator mechanism for milking. 
apparatus and the like, a cylinder, a piston 
therein, a pair of independent pulsation con 
duits, subjected to fluctuations of fluid pres 
sure, a valve alternately opening and closing 
said pulsation conduits, and branch passages 
leading from the pulsation conduits to the 
opposite ends of the cylinder to actuate said 
piston to reverse the valve. - 

12. In a pulsator apparatus for milking 
machines and the like, wherein a pair of 
independent pulsation conduits are alter 
nately subjected to fluctuations of fluid pres 
sure by the operation of a fluid pressure ac 
tuated operating mechanism, characterized by a valve? controlling a single set of ports 
COO to both the pulsation conduits and 
the fluid pressure actuated operating mecha 
nism and means to alternate the valve by 
the action of the fluid under pressure. 

13. In a pulsator mechanism, a main 
frame comprising a base, a standard or up 
right carried thereby, a horizontally dis 
posed cylinder carried by the standard, said 
standard having therein independent pulsa 
tion conduits communicating with opposite 
ends of said cylinder, a slidable plate-like 
pulsator valve upon the main frame con 
trolling said independent pulsation con 
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duits, a fluid pressure operated piston in 
said cylinder governed by the movement of 
said pulsator valve and an operative con 
nection between said piston and valve, sub 
stantially, as specified. 

14. In a pulsator mechanism, a fluid pres 
sure operated reciprocatory prime mover, a 
reciprocatory valve slidable parallel to said 
prime mover, valve operating means pivoted 
between its ends and having one end over 
lying the reciprocatory prime mover and 
having its opposite end overlying the recip 
rocatory valve, said means being discon 
nected from both the valve and prime mover 
but temporarily engageable first with one 
and then with the other whereby it is ini 
tially actuated by the prime mover inde 
pendent of the valve and subsequently ac 
tuates the valve independent of the prime 

'; mover but in reverse direction to the direc 
tion of prior actuating movement of the 
prime mover. 

15. In a pulsator mechanism, a fluid pres 
sure operated reciprocatory prime mover, 
a plate like reciprocatory valve slidable par 
allel to the prime mover in spaced relation 
therewith, a lever pivoted between its ends 
and overlying the valve and prime mover 
and means borne by the valve and alter 
nately engageable with the prime mover and 
the valve, but capable of oscillatory move 
ment independent of each, whereby the lever 
is initially oscillated in unison with the 
movement of the prime mover independent 

: , of the valve and by further movement inde 

4) 

endent of the prime mover, subsequently 
shifts the valve in a direction opposite to 
the said movement of the prime mover. 

16. In a pulsator mechanism, a fluid pres 
sure operated reciprocatory prime mover, 
a reciprocatory valve lying adjacent to and 
alongside of the prime mover and slidable 
parallel thereto, and an actuating lever dis 
connected from both the prime mover and 
the valve and spaced points of opposite en 
gagement of the lever with the prime mover. 
and with the valve intermediate which 

points of engagement the members and lever 
are free of each other, motion being inter 
mittently transmitted from the prime mover 
to the lever and thence from the lever to 
the valve first in one direction and then in 
the other to independently actuate the valve 
in a direction opposite to the concurrent 
movement of the prime mover. 

17. In a pulsator mechanism for milking 
machines and the like, a pair of pulsation 
conduits alternately subjected to fluctua 
tions of fluid pressure, a pulsator valve con 
trolling said conduits and a fluid pressure 
means for reversing said valve governed by 
the variations of fluid pressure within the 
pulsator conduits. 18. In a pulsator for milking apparatus 
and the like, a cylinder, a reciprocatory pis 
ton therein, a valve governing the admission 
of fluid under pressure alternately to the 
opposite ends of said cylinder, and inde 
pendent pulsation conduits communicating 
with the opposite ends of the cylinder and , 
subjected to like fluctuations of fluid pres 
sure under control of said valve. 

19. In a pulsator mechanism, a cylinder, 
a reciprocatory piston therein, a reciproca 
tory valve governing the admission of fluid 
under pressure alternately to opposite ends 
of the cylinder, a lever pivoted intermediate 
the piston and valve and having intermit 
tent engagement with both a spring ten 
sioned by the oscillation of said lever inde 
dependent of the valve under the influence 
of the piston which by its reaction operates 
the lever to move the valve independent of 
the movement of the piston, and independent 
pulsation conduit alternately subjected to 
fluctuations of fluid pressure by the move 
ment of the valve. 
In testimony whereof, I have hereunto set 

my hand this 20 day of December, A. D. 
1918. 

- . CHARLES O. KENNEDY. 
Witnesses: 

B. H. MILLER, 
J. P. RELEyr. 
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