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UNITED STATES PATENT OFFICE. .

RODNEY H. YALE,

OF BEATRICE, NEBRASKA.

STROKE-REGULATOR.

.aPECIFICATIOI\T fﬂrmmg pa,rt of Letters Patent No, 701, 983 d&ted June 10 1902.

Apphca.tlon filed August 23, 1901, Serla.l No. 73, 072

T all whom it may concerr: . -
" Beitknown that I, RopNEY H. YALE, a citi-
zen of the United States, residing at Be&trlce,

~ in the county of Gage and State of Nebraska,

have invented new and useful Improvements
in Stroke-ReO‘ulatorS, of whwh the followmg

" is a specification.
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My invention relates toim provements in ap-
paratus for varying and regulating the length
of stroke of a reciprocating rod, arm, or im-
plement, and thereby reﬂ'ulatmﬂ' the amount'
of work doue per stroke.
~ Said improvements relate more spemﬁca,l} y'
to that class of stroke- regula,tors in which a

casing containing within it a body of liquid
is interposed between two sections of a sev-

ered piston-rod or-other reciprocating rod,

said casing being soconstructed and ar ra.nﬂ'ed,
that said body of liquid shall receive the im-
pact of the force applied by the power-sec-

“tion of the rod and also the stress resulting

from the work being done by the working sec-
tion of the rod, so that in other words, such

~body of liguid or a portion of it shall form a |

25
- the work, provision also being made for in-

cushion or abutment between the power and

creasing or diminishing the quantltv of such
liguid under pressure and the longitudinal

- Space occupied thereby in the casing accord-

ing to the speed of the motor, so that the sec-
tions of the rod shall be kept at a greater or

- less distance apart, thus decreasingorincreas-
ing antomatically the length of the rod con-
| suiered as a whole a,nd the amount of work
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performed., -

My present 1mpr0vements relate especmlly
to collapsible casings for holding the liquid.
and improved means for passing the liguid or-
a portion thereot from the section or part of
the casing where it is under pressure to a

“section or compartment in which it is free

from pressure and returning it again.

In the accompanying drawmﬂ's Figure 1is

~an elevation, partly in vertlca,l eectmn of a

form of my devwe designed mainly for con-
nectlnﬂ' to a windmill a,nd pump, the draw-

~ing showing the connections for the actuat-
_.-1nﬂ'-r0d leadlnn‘ up to the windmill and also

- for the pump- Tod. - Fig. 2 is a similar view
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of a modified form of my device, showing a

- . different means of collapsing the casing. Flo* |
i 3 is a vertical sectlon of the 1eﬂ'ulating valve'

(No mndel) :

| device used on each form of the stroke-regu-

lator when deemed desirable. Fig. 41isa hori-
zontal cross-section through sald valve dewce
on the line IV IV of Fig. 3. 1
Referring to Fig. 1, 1indicates a closed cas-
ing made of some collapmble material in bel-

lows form and attached at the top toa hori-
6o

zontal plate 2, carried” by a frame 3 on the

upper end of arod 4, leading down to the
pump. The bottom of said casing 1is at-
tached to a plate 5 on the lower end of a frame

6, secured to the connection 7 of the actuat-
1110‘-1'0d leadmg up to the windmill,

form a,nd secured between the plate 2, form-
ing the top of compartment 1, and a plate 9,

atta,ched to the upper bar of the frame 6.

|

Compartment 1 is separated’ from compart-

tion between the same is prowded for by a
central opening in'plate 2, in which opening
is placed the valve dewce 10. (Shown on a
larger scale in Flgs 3 and 4.) The vertical
side bars of frame 3 pass through slots or
openingsin the lower horizontal bar of frame
6 for the purpose of' keepmﬂ' sald frames and

dicates a eushmn-sprm

tower supporting plate 13. - Oompartments 1
-and 3 are at all lees filled with hqmd pref-
erably some variety of oil.

17 18 also pI'OVlded r1g1dly connected with

cating with the same by a passage-way con-
‘trolled by a valve 10, (Also shown in Figs. 1,

8, and 4.)  Sections 15 16-of this form of the
casing are at all times filled 'with liquid, also

8 also
_ ind icates a casing or compartment whmh may
be regarded as an extension or section of cas-
‘ing 1, made of similar material in bellows:

13 a plate suplztort--;
ing said spring and servmﬂ' as a guide forthe
pump-rod and 14 1is a part of the windmill- -

section 16 of the main casing and communi-. = -
100 .

ment 8§ by the plate 2; but intercommunica-
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their connected rods 47 in alinement. Stops
11 limit the longitudinal movement of. . the
two rod- termmals towmd each other. 12 in-

two tubular sections 15 16, which telescope -
into each other, section 16’ passing inside of g5 -
section 15 when the casing collapses as here-~
inafter deseribed. An extension or section

sectlon 17 to a pomt above the valve 10 or

80

Fig. 2 shows a modified form of the dewce, 90 o
Whlch is of substantially the same construe- =~ - .
tion as shown in Fig. 1, except that the main .-
casing or pressure—chamber is .composed of
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about the level of the line A A in Fig. 2.
vent-hole 18 is provided in the upper end of
section 17 to permit the liquid to rise and fall
freely therein. Suitable packing 19 is pro-
vided at the joint where the sections 15 16
telescope into each other.

In Figs. 8 and 4, illustrating the details of
the regulating-vaive 10, 20 designates the tu-
bular body or barrel of the valve; 21, an ex-
teriorly-threaded outer cylinder connected to
the body 20 by ribs 22, with free openings 23
between said parts at other points for the
passage of liquid. 24 is the central opening
through the body 20, and 25 a circular valve-
seat therein; 26, the regulating-valve, having
a head adapted t0 engage said valve seat and
a tapering stem extendmfr through said seat
and bearing against a spring 27, which nor-
mally holds valve 26 open or awayfrom valve-
seat 25. 28 designates a threaded cap for ad-
justing the Lensmn of spring 27; 29, a circu-
lar valve engaging a seat on the parts 20 21
to close oropen bhe ports 23; 30, aspring tend-
ing to hold wvalve 29 closed, and 31 1ateml
passages through the barrel 20 for permitting
the liquid to pass into and out of the central
passage- way 24.

In operation, referring again to Fig. 1, it
will be seen that if the wmdmﬂl rod stmta on
its upward stroke the power will be transmit-
ted through frame 6 to the bottom of casing
1 and likewise through the liguid in its lower
compartment to the plate 2, forming the top
of said compartment, and through the side
bars of frame 3 to the pump connection 4. If
the upward stroke is made quickly, the pres-
sure on the liquid in compartment 1 will
cause valve 26 to close firmly against its seat
25, and as none of the liguid can pass the
valve the pump-rod 4 will be carried npward
the full length of the upward stroke of the
windmill-crank. In fact, under such condi-
tions the resulting stroke will be of the same
length as it would be if the windmill connec-
tion 7 and pump-rod 4 were rigidly connected

together. In the following or downward
stroke under the same conditions the frame

6 will press against the stops 11 on frame 3

and carry the pump-rod 4 down to its lowest
limitorstarting-point. If, on the other hand,
the upward movement of the windmill-rod is
a slow one, the power.will be applied to the
liguid in compartment 1 in the same manner
as in the previous instance; but valve 26 in-
stead of being forced to its seat, as in the

former case, will remain open or partially !

open, so that the liquid in compartment 1, or
a cood portion of it, if the speed is quite slow,
will pass under valve 26 into compartment 8,
expanding the part of the casing inclosing
sald compartmenttothesameextent thatcom-
partment 1 is collapsed, and in this case 1t will
be seen that the movement of pump-rod 4 1s
as much less than the movement of the wind-
mill eonnection 7 as the length of compart-
ment 1 18 diminished by collapsmf__r The

length of stroke of the pump-rod 4 therefore.
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A 1 depends upon the extent to which valve 26

closesduring the upward stroke and the quan-

tity of hquld permitted to pass the valve dur-

ing the stroke, or, in other words, upon the
speed of the windmill-rod. Duaring the down-
ward stroke following the slow upward stroke
just described the frame 6 presses against
plate 9, compressing compartment 8, and
draws on the casing 1, extending the latter
again to its condition at the beginning of the
upward stroke, the liguid previously driven
into compartment 8 passing back into com-
partment 1 through the now open valve and
the pump-rod moving down to first position.
Also during the downward stroke under con-
csideration the large valve 29 opens freely, al-
lowing the liquid above it to pass downward
to 1ts normal position through passages 23.

The operation of the form of the device
shown in Fig. 2 is substantially the same as
that shown in Fig. 1, except that the collapse
of that portion of the casing in which the lig-
uid is under pressure (sections 15 16) is ef-
fected by section 106 telescoping into section
15 instead of employing the bellows form of
construction, as in Ifig. 1. The result, how-
ever, 1s the same in both cases—that 1s, to
permit the length of the pressure-chamber
or compartment to be varied automatically,
thus varying the distance apart of the crank
connection 7 and the pump connection 4—
in other words, varying the length of the
stroke of the piston-rod considered as a whole
according to the speed of the motor. The
relief chamber or compartment 17 in Ifig. 2
corresponds to compartment 8 in Ifig. 1, the
latter being capable of expansion and con-
traction, owing to the bellows form of con-
struction, while the former is rigid, but has
sufficient capacity to accommodate the liquid
which passes through the valve.

The operation of the apparatus is materi-
ally affected by the adjustment of valve 10.
If the stress of the spring 27 is strong, con-
siderable pressure will be necessary to wholly
close the valve, and the tendency will be to
diminish the amount of work done, whereas
if said spring is weak in its action the valve

will close easﬂy and the average of work per-

formed will be increased.
The regulator herein described may be lo-
cated at any preferred point in the connec-
tion between the motor and the machine or
device to be operated, either at an interme-
diate point of the rod, as shown in the draw-
ings, or at either extremity of it in immediate
juxtaposition with the motor or with the de-
vice operated, the only essential condition be-
ing that the 1errulatm shall be interposed in
and form a pm't' of the operative connection
between the power and the work,
Having deseribed my invention, I claim as
new and desire to secure by Letters Patent—
1. The combination with a reciprocating
rod for communicating power from a prime
mover o a machine to be operated,of a stroke-
regulator adapted to be interposed between
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two sections of seld rod, the same compms-*

~ing a casing and a body of liquid therein, said
~_body of liquid forming a eushion or abutment

- IO

between the rod-terminals, and sald casing

being capable of collapse and expansion, to
reduce or increase longitudinally the space
‘occupied by said liquid and the distance be-
tween sald rod- termmals substentmlly as set

forth.
2. The combmamen with a reclproeetmw

rod for communicating power, of a stroke-
regulator for regulating the amount of work

' performed per stroke of said rod, the same

- comprising a casing interposed between two

15

- two chambers, a pressure ehamber and a re-

sections of said rod said casing containing

lief-chamber, cennected with each other by

- & passage-way, said pressure-chamber being

20

held between the oppositely-extending rod-
termlnals, and being capable of collapse and

expansion, to vary the longitudinal distance
between ssld terminadls, a body of liquid with-
in said chambers, and means for controlling

the capacity of said pessewe-wey, substen-
tially as set forth.

3. In a stroke- reguletm the combma,tlon of
the rod divided into two sections, the frames

ffmmmg the terminals of said rod-seetlons

- the casing carried by said frames, a pressure-

30

chamber within said casing, a bedy of liquid
within said chamber, forming an abutment |
with said rod, a connection. between such
‘powerand the devwe to be operated said regu-

between the power and the work, a relief-

.~ chamber, a valve-controlled passage-way be-

35

tween said chambers, and means for collaps-
ing and expanding the pressure-chamber, to

vary the length thereof and the loncrrtudma,l_
distance between said rod-sections, substan-'

- tilally as set forth.

40

4. Inastroke- regulator, the combma.tlon of
the two sections of the rod, the casing having

- a pressure-chamber and a relief- chamber

- therein, said pressure-chamber being held be-

" tween the oppositely - extending rod - termi-

45

nals, and being capable of eollepse and ex- |

pansion, to vary the longitudinal distance be-
tween said terminals, a body of liquid within

said chambers, a passage-way connecting said |

- chambers, a,nd a valve -controlling said pas-

Sage- Wey adapted ’ro close and prevent the |

‘ber when the pressure is strong, R
‘main open and permit the liguid to pagsinto -
‘the relief- cha,mber when the pressure 1s weak,
‘substantially as set forth.

fser1bed ‘the combination of the casing having
two chembers with a body of liquid therem,. -

one of said chambers bemg collepmble and
held between the rod-terminals, so astoform

said valve when pressure is a pplied thereto

'and a reciprocating rod actuated thereby of

connected with the power and the work re-.

hqmd from pessmg eut of the pressure cham- (- N
and to re- |

5. In a stroke-regulator of the cherecter de- 5 5 o

a variable abutment between the power and 6o .
the work, a passage-way between said cham-f L

bers, a valve controlling said passage-way,

and means for reterdmﬂ' the movement of

by said liquid, substantially as set forth.
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6. Ina,stroke regulator, the combma.twn of

‘the two sections of ‘the rod the casing, the col-

lapsible pressure-chember therein, the relief-

chamber, the body of liquid within seld cham-
bers, the valve-controlled passage-way be-

tween said chambers, the terminal frame con-
nected to the power - section of the rod and
supporting the casing, and the terminal frame
connected to the working section of the rod

and carrying the partition and valve. inter- b

posed between said chembers, substantla,lly

| as set forth

7. The combination mth a source of power i_

a stroke-regulator attached to and formmb, 8o

lator comprising a casing and a body of lig-

uid therein, oppomtely-’extendmg terminals

spectively, said body of liquid forming a cush-

lon or abutment between said terminals, and

sald casmg being ea,pable of eolla,pse and ox-

pansion, to reduce or increase longitudinally
the space occupied by said liquid and the dis- go
tance between said termmals, substantlelly |

as set forth.

In testimony Whereof I a,fﬁx: my swnature

in presence of two witnesses:

RODNEY H YALE

"Witnesses: .
- WILLIAM Z. WARNER
| ALBERT W KING
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