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UNITED STATES 
1,492.878 

PATENT office. 
JOHN G. G. EKLUNDE, OF COLUMBUS, OBIO, ASSIGNOR TO THE UNIVERSA, MIKING . 

MACENE COMPANY., A CORPORATION OF ORIO. 

PULSA OR FOR, KING ACENES. 

Application filed March 24, 1919. serial No. 284,553. 
To all thom it may concern: 
Be it known that I, JoHN G. G. EKLUNDH, 

a subject of the King of Sweden, resid 
ing at Columbus, in the county of Franklin 
and State of Ohio, have invented certain 
new and useful Improvements in Pulsators 
for Milking Machines, of which the follow 
ing is a specification. 
My invention relates to pulsator mecha 

nism, of the type commonly employed in. 
milking apparatus, and more particularly 
to valve operating means therefor. It is to 
be understood however that the mechanism 
is not limited to use in conjunction with 
milking apparatus, and that the valve tum 
bler means may be applied to other mecha 
nism 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 valve tumbler mecha 
nism, whereby it will not only be cheapened 
in construction, but will be more efficient 
in operation, positive in action, economical 
in manufacture, and unlikely to get out of 
repair. 
A further object of the invention is to 

provide valve operating mechanism under 
the control of a prime mover which will 
be inoperative until such prime mover has 
reached a 
of travel. 
With the above, primary, and other inci 

predetermined point in its path 

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 
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mode of operation, or their equivalents, as 
hereinafter described and set forth in the 
claims. 

Referring to the drawings, Fig. 1 is a 
perspective view of a pulsator embodying 
the present invention. Fig. 2 is a top plan 
view thereof. Fig. 3 is a top plan view 
showing the relation of the parts at the mo 
ment of reversal. Fig. 4 is a transverse sec 
tional view. Fig. 5 is a top plan view of 
a modification. Figs. 6 and are detail sec 
tional views of tire pulsator and control 
valve ports and valve connections. Fig. 8 
is a detail view of a modification of the 
control valve and Fig. 9 is a further modi 
fication thereof. - 

Like parts are indicated by similar char 
acters of reference throughout the several 
WeWS. 

The form of pulsator illustrated in the drawings, comprises a cylinder 1 mounted 
upon a suitable base or standard 2, the top 
of the cylinder is extended to form a deck 
or table upon which is mounted the alter 60 
nating valve mechanism hereafter described. . . 
Within the cylinder is a reciprocating pis 
tion 3 which constitutes the prime mover 
by which the valve tumbler mechanism is 
actuated. The piston 3 is actuated to and 65 
fro by air pressure directed to one end or . 
the other of the cylinder R the alterna 
tion of the control valve. The preponder 
ance of air pressure necessary to the move 
ment of the piston may be effected either 
by exhaustion of air from one end of the 
cylinder and admission of air at atmospheric 
pressure to the opposite end of the cylin 
der, or it may be effected by admission of 
air under increased pressure. - 
Air is supplied to and exhausted from the 

cylinder 1 through ducts 4 leading from the 
opposite ends of the cylinder to ports 5 
located in the top or deck of the device. In 
the present instance these ports are located 
within a groove or recess 6, the bottom of 
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which forms the seat for a reciprocatory 
valve member 7. The ports 5 and related 
ducts 4 are alternately opened to atmos 
phere and connected with an exhaust port 
8 located intermediate the ports 5 by the 
movement of the valve E. 7. The ex 
haust port 8 communicates with a suction. 
duct or passage 9 leading downward to a 
main exhaust passage hereafter referred to. 
It will be understood that in the event the 

actuating medium woul 
through the passage 9 and 
The to 

bounded 

be supplied 
rt 8. 

or deck 10 of the device is 
y a flange 11 which forms both 

a stop and a guide for the valve operating 
This flange may be integral, but e8.S. 

for convenience of manufacture may be 
formed separate and subsequently attached 

90 

device is operated by compressed air such 

to the deck or top 10 of the pulsator. The 
in the deck 10 has been shown in the draw 
ing projecting beneath the flange 11 at the 
limit of its stroke. The valve 7 is pro 
vided with a pocket or recess in its under 

valve 7 reciprocating in its depressed seat 

0. 

side forming a communicating passage be 
tween the ports 5 and 8. The main valve 
member 7 may be provided with a loose 
fitting recessed insert in which the communi 
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cating recess or pocket is located as shown 
in Fig. 9. However such auxiliary floating 
valve member forms no part of the present 
invention. 

Pivoted upon a fixed stud 12 located in 
the top of the pulsator is an operating lever 
13. This lever is oscillated to and fro in 
unison with the movement of the piston 3 
by means of a stud or pin 14 carried by 
the piston, which pin extends through a 
slot 15 in the top of the cylinder and en 
E. a slot 16 in the operating lever 13. 
ivoted to the free end of the operating 

lever 13 is a valve actuator 17 the head of 
which is of lanceolate form and provided 
with a slot 18 in which engages a stud or pin 
19 carried by the valve 7. The actuator 
17 is free for oscillatory movement about 
its connection with the operating lever. It 
will be noted however that the fulcrum 20 of 
the valve actuator is shifted to and fro 
with the movement of the prime mover or 
piston. The lanceolate head of the actu 
ator is so shaped that as it rides upon the 
flange 11 during the shifting movement of 
the fulcrum 20 the relation of the pin 19 
with the flange 11 is unchanged and the 
valve remains at rest. 
That is to say that the arcuate faces of 

the lanceolate head of the actuator. are 
developed with such relation to the center 
line o 
will shift longitudinally and simultaneously 
turn about the valve stud 19 while the full 
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crum 20 is being shifted by the movement 
of the operating lever, without moving the 
valve. This is due to the fact that the pro 
portions of the head are such that the radial 
distances from the center of the pin 19 to 
the margin of the head in its different posi 
tions of adjustment, measured in line with 
the movement of the valve 7, are substan 
tially constant. The flange 11thus serves 
for a guide for the head in its longitudinal 
shifting movement. 
An actuating spring 21 connects the head 

of the actuator 1 and the fixed stud 12. 
This spring for convenience is connected 
to a pin 22 carried by the actuator head. The spring.21 by its retractive tendency 
holds the actuator head firmly against the 
marginal flange 11 and so maintains the 
valve in operated position until the E. 

t approaches the limit of its stroke. piston approaches the limit of its stroke 
the fulcrum 20 of the actuator is shifted 
beyond a dead center position in relation. 
with the spring connections 12 and 22, 
whereupon the contraction of the spring 
immediately oscillates the actuator 17 into 
engagement with the opposite flange 11, 
carrying with it the valve to reverse posi 
tion. The reversal of the valve of course. 
effects the reversal of the piston and the 
cycle of operations is repeated. In Fig. 

the actuator head that the actuator 
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3 the operating lever 13 is shown at the 
limit of its movement and the fulcrum 20 
beyond the dead center with the E. 
exerting its pull upon the actuator whic 
is thereby turned to the dotted line posi 
tion. The operating lever 13 and actuator 
17 may be compared to a toggle link con 
struction which is reversed to and fro 
against the tension of the spring 21 con 
necting the extremities of such toggle link 
construction. The toggle is operated to a 
straightened position to place the spri 
under tension, and when the toggle is move 
slightly beyond its straightened position the 
spring completes the movement of the 
toggle. r 

The spring 21 not only serves to reverse 
the valve but it also holds the valve in its 
reversed position until the moment of 
the succeeding operation of the valve. 
The suction duct 9 leading to the port 

8 is a branch conduit communicating with 
a main vacuum conduit 23 extending beneath 
the cylinder 1 and thence upward to a port 
24. The port 24 is alternately connected 
with ports 25 at opposite sides thereof by 
the alternation of a pulsator valve 26 seated 
in a slot or recess 27 in the top or deck of 
the device. This valve is provided with 
a pocket or depression 28 in its under side, 
which affords a communicating passage be 
tween the respective ports 24 and 25. The 
ports 25 communicate with hose or tubing 
connections 29 with which the teat cups or 
other intermittently operated elements are 
connected. To operate the pulsator valve 
26 the operating lever 13 has been extended 
beyond its pivotal connection 12, and is 
provided with a slot 30 in which engages a 
stud or pin 31 carried by the valve 26. The 
valve 26 is thus shifted to and fro in unison 
with the movement of the piston. 
The main vacuum conduit 23 is connected 

with a suitable suction device or with a 
supply of air under pressure according to 
the elected method o operation. The re 
versal of the piston is controlled by the 
movement of the valve which governs the 
supply of air to the cylinder 1. The move 
ment of the piston is transmitted, not on 
to the valve 7 but to the valve 26 by whi the influence of the actuating media is ex 
erted alternately upon the operated devices 
connected to the r tive connections 29. 

It will be obvious that without in any 
way changing the construction or operation 
of the parts the spring 21 may be connected 
to the stud or pin 31 in lieu of the fixed 
stud 12. In such event the spring would 
be given a greater tensioning movement and 
its direction of pull upon the actuator 
would be changed in unison with the shift ing of the fulcrum 20 thereby accentuating 
the influence of the spring upon the valve. 

In Fig. 5 there is shown a modification 
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of the construction previously described, in 
which the actuator for the valve is ex 
tended into an elongated lever 32 which is 
pivoted directly upon the stud or pin.14 
carried by the piston. The fulcrum of this 
actuator lever 32 upon the pin 14 is shifted 
to and fro beyond a dead center in relation 
with the spring connections 12 and 22 to 
reverse the valve in the same manner before 
described. 

If so desired the valve 7 may be omitted 
and the actuator, whether in the form 17 
or 32, may be utilized as the control valve 
by providing a recess or pocket 33 in the 
under side of the actuator head as shown 
in Fig. 8. In such case the ports 5 and 8 
would be located flush in the deck or top 
i0 instead of in the recess 6. To insure 
perfect contact of such valve element with 
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its seat the head would preferably, though 
not necessarily, be provided with a loose 
insert 34 free for movement toward its seat 
independent of the actuator, this insert hav 
ing therein the intercommunicating passage 

5 connecting the ports is held upon the seat 
by air pressure. 
From the above description it will be ap 

parent that there is thus produced a device 
of the character described, possessing the 
particular features of advantage before enu 
merated as desirable, but which obviously 
is susceptible of modification in its form, 
proportion, detail construction and arrange 
ment of parts without departing from the 
principle involved, or sacrificing any of its 
advantages. 
While the invention has been described in 

language more or less specific as to certain 
structural features, it is to be understood 
that the invention is not limited to the 
specific details shown and described, but 
that the means and construction herein dis 
closed comprise but one of several modes of 
putting the invention into effect, and the 
invention is therefor claimed in any of its 
forms or modifications within the legitimate 
and valid scope of the appended claims. 
Having thus described my invention I 

claim: 
1. In a mechanism of the character de 

scribed, a movable valve member, an oscil 
latory actuator therefor, a spring adapted 
to oscillate the actuator, and means for si 
multaneously shifting the spring and the 
fulcrum of said actuator to and fro toward 
each other to cause the actuator fulcrum 
and the line of force of said spring to simul 
taneously approach and pass each other, 
whereby the actuator will be alternately os 
cillated in opposite directions to effect the 
reversal of said valve. 

2. In a mechanism of the character de 
scribed, the combination with a body hav 
ing therein a plurality of ports to be alter 
nately opened and closed, of a valve con 

trolling the opening and closing of said 
ports, an oscillatory control member there 
for, an actuating spring connected to said 
member, and means for shifting the fulcrum 
of the oscillatory member, a midlength bear 
ing upon which the member oscillates dur 
ing such shifting movement to cause the 
line of force of said spring to approach 
these fulcrums, whereby the oscillatory 
member will be alternately actuated in op 
posite directions by said spring to alter 
nately open and close said ports. 

3. In a mechanism of the character de 
scribed, an oscillatory member, an actuating 
spring therefor, and means controlled by 
the oscillation of said oscillatory member 
for shifting the fulcrum of said member to 
and fro across the line of force of said 
spring, a valve having operative connec: 
tions with said oscillatory members, said 
spring being operatively connected with said 
oscillatory member at a point beyond the 
operative connection of said member with 
the valve, whereby said oscillatory member 
will be alternately oscillated in opposite di 
rections under the influence of said spring. 

4. In a mechanism of the character de 
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scribed, a movable member to be operated, a 
pivoted actuator having operative engage 
ment therewith, a spring adapted to oscillate 
the actuator connected therewith eccentri 
cally, in relatio with the point of operative 
engagement of the actuator and movable 
member, and means for shifting the fulcrum 
of the actuator to and fro across the line of 
force of said spring, whereby the actuator 
and movable member will be operated first 
in one direction and then in another direc 
tion, under the influence of the spring. 

5. In a mechanism of the character de 
scribed, a pair of pivotally interconnected 

() 

185 

lever arms forming a toggle-like link, a 
spring connecting the respective arms of said 
interconnected toggle-like link, a movable 
member to be operated connected with one 
of said lever arms, and means to oscillate 
the other arm to reverse said toggle-like link 
to and fro beyond a dead center to effect the 
alternation of the movable member under 
the influence of said spring. 

it) 

is 

6. In a mechanism of the character de 
scribed, a movable member to be operated, 
an oscillatory operating lever having a fixed 
pivotal connection, an oscillatory actuator 
pivoted to the free end of the operating 
lever and operatively connected with said 
movable member, means for oscillating the 
operating lever, and a spring tensioned by 
the oscillation thereof adapted to oscillate 
the actuator independent of the movement 
of the operating lever to shift said movable 
member. 

7. In a mechanism of the character de 
scribed, an oscillatory lever having a fixed 
pivotal connection, a second oscillatory lever 
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pivoted to the free end of the first lever, 

10 

means controlled by the oscillation of the 
second lever for eficing the oscillation of 
the first mentioned lever, and an actuating 
spring for the second mentioned lever ten 
sioned by the oscillation of the first men 
tioned lever. 

8. The combination with a fluid pressure 
operated prime mover of a movable control 
valve governing the action of the fluid pres 
sure upon said prime mover, an oscillatory 
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actuating member for said valve the op 
posite ends of which are simultaneously 
moved in opposite directions to and fro in 
unison with the movement of the prime 
mover, and a spring placed under tension by 
the movement of the actuating member 
adapted to oscillate the actuating member 
to shift the valve as said prime mover ap 
proaches the limit of its stroke in either 
direction. 

9. In a mechanism of the character de 
scribed, an oscillatory control member hav 
ing a movable fulcrum, means for shifting 
said fulcrum to and fro, and a spring adapt 
ed to oscillate said control member as the 
movable fulcrum thereof approaches the 
limit of its to and fro movement, and means 
whereby the line of force of the spring is 
automatically advanced to meet said full 
crum, by the shifting, movement thereof, substantially as specified. 
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10. In a mechanism of the character de 
scribed, an oscillatory control member an 
oscillatory support therefor, fluid pressure 
operated means for oscillating said support 
and a spring adapted to oscillate the control 
member in a direction opposite to the direc 
tion of oscillation of said support under the 
influence of the fluid pressure, and a valve 
member controlled thereby to govern the 
action of the fluid pressure upon said op 
erating means, as the movable support ap 
proaches the limit of its to and fro move 
ment. 

11. The combination with fluid pressure 
operated mechanism of a movable valve 
member, two interengaged oscillatory 
levers, alternately positioned in reverse an 
gular relation, and shifted to and fro by the 
operation of the fluid pressure operated 
mechanism, an operative engagement be 
tween one of said levers, and said valve and 
a spring adapted to oscillate the valve en gaging lever independent of the other lever 
to shift the valve as the fluid pressure op 
erated mechanism approaches the limit of 
its stroke. 

12. In a construction of the character de 
scribed, a reciprocatory member to be op 
erated, a reciprocatory prime mover, an 
oscillatory actuating member one end of 
which is 2EE, connected with, and moves, in unison with the prime mover, the 
other end of which moves simultaneously in 
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the opposite direction, and a spring placed 
under tension by the action of the actuating 
member adapted to bodily swing the actuat 
ing member about its operative connection 
with the prime mover to its alternate posi 
tion to reciprocate the member to be o 
erated as the prime mover approaches the 
limit of its stroke. 

13. A movable control member, a prime 
mover governed by the movement of said 
control member, an interconnecting actuat 
ing member, one end of which is connected 
to and moves in unison with the prime 
mover, the other end of which moves simul 
taneously in the opposite direction and a 
spring adapted to oscillate the actuator in 
dependent of its oscillatory movement under 
the influence of the prime mover to shift 
said control member as the prime nover ap 
proaches the limit of its stroke. m 

14. In a mechanism of the character de 
scribed, a valve member capable of alter 
nating movement, a spring for imparting a 
snap over action to the valve, an oscillatory 
actuating lever having operative engage 
ment with the valve and extending beyond 
its point of such engagement, a pivotal con 
nection for the actuating lever at one side -of its point of operative engagement with 
the valve, said pivotal eonnection being re 
ciprocated to and fro by said fluid operated 
means, said spring being connected to the 
actuating lever at the opposite side of the 
point of operative engagement of the lever 
with the valve, whereby the shifting of the 
pivotal connection will effect a movement of 
the point of connection of the spring in the 
opposite direction until the line of force of 
the spring and pivotal connection of the 
lever pass one beyond the other, whereupon 
the spring will oscillate the lever about its 
pivotal connection to impart movement to 
the valve. 

15. In a construction of the character de 
scribed, a novable member to be operated, 
an actuating lever having a sliding pivotal 
connection with said movable member, 
means for moving said leyer to and fro 
a guide for said lever during its sliding 
pivotal movement whereby said movable 
member will be unaffected thereby, and a 
E. adapted to shift the movable member 
when the lever has been oscillated about its 
connection therewith to - a predetermined position. 

16. In a mechanism of the character de 
scribed, a valve member capable of alter 
nating movement, a spring for imparting a 
snap over action to the valve, an oscillatory 
actuating member having an intermediate 
operative connection with said valve, means 
for oscillating the ends of the actuating 
member simultaneously in opposite direc 
tions about its operative connection with the 
valve to tension said spring, whereupon the 
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actuating lever is oscillated in unison with actuating lever having operative engage 
the movement of the valve about a center ec- ment with the valve, stationary stop mem 
centric with its initial oscillatory movement bers engaged by the actuating lever at the 
under the influence of the spring. 

17. The combination with a fluid pressure 
operated mechanism, of an alternating con 
trol valve governing the action of the fluid 
under pressure upon the mechanism, of Snap 
over tumbling means for the valve including 
an oscillatory lever movable in unison with 
the fluid pressure actuated mechanism, a sec 
ond lever piyoted to the first lever and having 
its free end operatively connected with the 
valve, a spring connected to the second lever 
and tensioned by the movement of the first 
lever to actuate the second lever independent 
of the first lever by the reaction of the spring 
when the interpivotal point of said levers is 
moved across the line of force of the spring, 
to shift said control valve. 

i8. In a mechanism of the character de 
scribed, a valve member capable of alternat 
ing movement, a spring for imparting a 
snap over action to the valve, an oscillatory 
actuating member having operative connec 
tion with the valve, and means for simul 
taneously shifting the spring and fulcrum of 
said oscillatory member toward and across 
each other, whereupon said spring will ef 
fect the movement of the valve and actuator 
to alternate positions. 

19. In a mechanism of the character de 
scribed, a valve member capable of alternat 
ing movement, a spring for imparting snap 
over action to the valve, an oscillatory ac 
tuating lever, having operative engagement 
with the valve, stationary stop members en 
E. by the actuating lever at the opposite 
imits of its stroke, means for shifting the 
fulcrum of said actuating lever to and fro 
across the line of force of said spring where 
by the spring will alternately influence the 
movement of the valve and actuator to alter 
nate positions. 

20. In a mechanism of the character de 
scribed, a valve member capable of alternat 
ing movement, a spring for imparting snap 
over action to the valve, an oscillatory actuat 
ing lever having operative engagement with 
the valve, stationary stop members engaged 
by the actuating lever at the opposite limits 
of its stroke, upon which said oscillatory 

60 

actuating lever has a rocking movement, 
means for shifting the fulcrum of the actu 
ating lever to and fro to impart such rock 
ing movement thereto in relation with the 
engaged stop, said Ege: ea 
versal of the actuating lever into engage 
ment with the opposite stationary stop upon 
the shifting of said fulcrum across its line 
of force. 

21. In a mechanism of the character de 
scribed, a valve member capable of alter 
nating movement, a spring for imparting 
anapover action to the valve, an oscillatory 

opposite limits of its stroke, one of the en 
gaging members having a cam face formed 
thereon whereby said actuating lever is 
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guided in its adjusting movement, means 
for shifting the fulcrum of said lever to 
adjust the actuating lever to position for re 
versal under the influence of said spring. 

22. In a mechanism of the character de 
scribed, a valve member capable of alternat 
ing movement, a spring for imparting snap 
over action to the valve, an oscillatory actu 
ating lever having a sliding pivotal en 
gagement with the valve, spaced guides en 
gaged by the lever at the opposite limits of 
its stroke, cam faces on said lever contact 
ing the guides to control the adjusting 
movement of the lever, and means to shift 
the pivotal connection of the lever in rela 
tion with the line of force of the spring 
to effect the alternation of the lever and 
valve under the influence of the spring. 

23. In a mechanism of the character de 
scribed, a valve member capable of alternat 
ing movement, two interpivoted oscillatory 
arms forming a toggle like link, a spring 
tending to flex the said toggle like link 
against the tension of which the interpivotal 
connection of said arms is reversible, a 
valve capable of alternating movement op 
eratively connected with one of said oscilla 
tory arms, and means for oscillating said 
arms to and fro across the line of dead cen 
ter against the tension of said spring, where 
upon the further flexing of the toggle like 
link is effected by oscillating one member 
independent of the other by the action of the 
spring to effect the reversal of the valve 
member. 

24. In a snap over tumbler mechanism for 
valves, the combination with a fluid pres 
sure operated prime mover, a movable con 
trol valve governing the action of the fluid 
pressure upon the prime mover, a pivoted 
actuating lever for the valve, an actuating 
spring for the lever, the pivotal connection 
of the lever being movable to and fro across 
the line of force of the spring in unison with 
the travel of the prime mover, said lever 
having a rocking bearing between the point 
of connection of the spring and the pivotal 
connection about which the lever oscillates 
under influence of the spring to effect a 
movement of the spring connection in a di 
rection opposite the direction of movement 
of the pivot and in unison therewith. 

25. In a snap over tumbler mechanism for 
valves, the combination with a fluid pres 
sure operated prime mover, a movable con 
trol valve governing the action of the fluid 
pressure upon the prime mover, an actua 
or link for the valve pivotally connected at 
its opposite ends for oscillating movement 
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about either connection upon shifting move 
ment of the other connection, said link be 
ing movable about one of its pivotal connec 
tions by shifting movement of its opposite 
connection under influence of the prime 
mover, a spring tensioned by such move 
ment to subsequently oscillate the link about 
its shifted connection to shift the first men 

tioned pivotal connection in opposite direct 
tion and with it the valve. 
In testimony whereof, I have hereunto set 

my hand this 15th da 
JOH 

Witnesses: 
E. E. DuNCAN, 
F. L. WALKER. 

of March, A. D. 1919. 
G. G. EKLUND. 
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