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PATENT FMCE

RODNEY H. YALE,

OF BEATRICE, NEBRASKA.

PISTON-STROKE REGULATOR.

SPECIFICATION forming part of Letters Patent No. 662,515, dated November 27, 1900.

Application filed October 10, 1839,

serial No. 733,154, (No model.}

To all whom tt may concermn:
Be it known that I, RODNEY H. YALE, of

~ Beatrice, Gage county, Nebraska, have in-

IO

20
23
30

35

-range of uses, I have
pose' of convenient illustratiou and as a spe-
cially useful and advantageous application

4.0

“in Piston-Stroke Regulators,
following is a specification.

My invention relates to an appamtus for:
changing and regulating the length of the

vented certain new and useful Improvements

stroke of any piston -rod, pitman, pump-rod,
or other similar device for im parting recipro-

cating motion; and it consists, substantially,
in severing the rod at any convenient point
between the power end and the working'end of-
the same, thus leaving said rod in two divided
- sections and then interposing between such

divided sections a body of liquid contained

‘within an inclosed stationary or movable cas-

ing, within which casing and body of liquid a
piston on the end of one or both of said sec-

tions of the rod operates, said casing being

also so constructed and so connected with the

sectionsof the rod that by the variation,either
~automatically or at will, of the hydrostatic

or hydraulic pressure upon the liquid within
such casing or the chambers thereof the two

sections of the rod may be made to approach

each other or recede from each other, to re-
ciprocate in unison and equidistantly or with

varying speed and at varying distances from
each other, the effect being substantially to

increase or decrease the total length of the
rod, considered as a whole, mcludmﬂ' the two

"seetlons of the rod proper ﬂlld also the inter-

posed body of liquid, and thus correspond-

ingly to increase or decrease the length of

the piston-stroke, and therefore the a,mount
of work done by the machine.

While my invention is capable of a wide
selected, for the pur-

of the device, a windmill asthe motive power,

it being well known to all operators of such
‘motors that it is often desirable and neces-

sary, in order to obtain the most eifective

‘and economical work, to change the length

of the stroke in the pump, according to t.he

- varying velocity of the wind, a h_igh wind

rendering a long stroke desirable, while a
short qfroke Is more su itable in case of a light

wind.

In the ae‘eompanying drawings, Figure 1 is

of which the | a
| on the line 11 11, Fig.

1 a central vertical section through one form of

my device on the line I I of F]ﬂ‘ 2, alsoshow-

1ing, partlv in section, a wind- aebudted device
for opening and Glosum a valve forming part

of the apparatus. Fw 2 18 a cross-section

fied form of the device shown in Fig. 4. Fig.
4 is a partially-sectional elevation of a wind-

mill-frame and windmill with the form of my

device shown in Fig. 3 attached thereto. Iig.

1, looking downward.
Fig. 3 is a central vertical section of a modi-
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5 is a detail of a partof a telescoping and ro-

tating valve-rod shown in Figs. 3and 4.  Ifig.

G is a view, looking downward at the line VI
VI of Fig. 4: of a Veltledlly-movmu horizon-

tal collar or ring and its connections which
operate said valve-rod. Fi ig. 7 1s a detall in
perspective of the Lonnecbmns between said

valve-rod and the valve shown in Fig. 3.

Referring to Kig. 1, 1 designates _t-he pre-

ferred form of the hydraulic stroke-regulator,
‘the same consisting of a metallic casing en-
tirely filled with liguid and securely fastened
to stationary supports 2 on a windmill-frame
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between two divided sections 4 5 of a pump- -

rod. Said casing is formed to contain two

piston chambers or cylinders 6 7, 1n axial

alinement with each other and opening into
each other end to end, and also connected by
free passage-ways 8 9 10 and fitted with mov-
able pistons 11 12. Said cylinders and said

‘pistons are of different diameters, the inten-

tionin the present instance being torepresent

‘piston 11 as having double the area of piston
12 and eylinder 7 of double the length of cyl-

inder6. Piston 12 contains acentr (11 DASSALe-

1 way provided with aspring-pressed valve 13,

opening outwardly into passage 10, and sald
piston is rigidly connected to the piston-rod
5, which drives the pump 14. The piston 11
is mounted on the piston-rod 4, which is con-
nected to the crank 15 of the windmill. The

rods are furnished with the usual paekinn‘-

boxes where they pass through the top aud
bottom of the casing.

The cylinders 6 7 are provided at top and
bottom with inwardly -extending flanges or
shoulders 16 17 18 19 to form seats for the
pistons 11 12 and limi¢ their movements.

The cylinder 6 and passage 3 are also pro-
vided with a connecting-pipe 20, external to

the cylinder, extending from a point in the
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- frame.
-ary arms 29 to the movable collar 30, which

20

. Stationary guides 31.

o _ H

casing above the hlghest pomt reached by
plston 11 to an intermediate chamber 21 be-
tween cylinders 6 7. Said pipe is fitted with

a cock or valve 22, controlled by an extend-

ing lever 23, Hig. 2

24 deswnates a device to be drwen by the
wind, conmstmg principally of the disks 25,
whleh are supportecd by arms 26, hinged to a

ring 27, which revolves in and is supported

by a concavering 28, secured to the windmill-
Said arms are also hinged by second-

1s prevented from swinging Ltterally by the

The mov&ble collar 30
1s connected to the cock or valve 22 bya piv-

- oted arm 41, which actuates rod 39 longitu-

dinally, by means of a bell-crank 51, in Emch
a manner as to reduce or close the passage
throngh said cock or valve as the movable
coll&r 30 1s carried upward by the disks 25
when revolved by the wind at such a velocity

that the centrifugal force throws them out-

ward and upward.
Figs. 3 and 4 show a modified torm of the

dewee, in which the casing 33 contains a sin-

- gle eylindrical -chamber 34 filled with liquid

30

- or pump section of the

" secured 1n the lower end of the casing.
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in connection with Flﬂ‘ 1.

-dnd fitted with a single plston 35, mounted

on the piston- -rod 4, which passes throun'h a

stuffing-box-in the top of .the casing and up-

The lower
piston-rod 5 does not
enter the cylinder in this case, but is rigidly

ward to the windmill-erank 15.

ton 35 1s prowded with a central passage- way
36, having a spring-pressed valve 87, opening
inward tOW&id the eylinder.

The counecting-pipe 38 opens into the cyl-

inder 34 at two points, one above and the

other below thelimit of movement of the valve

in piston 35, and said pipe is provided with

a cock or valve 39, connected by a rotating
rod 40 to the devwe 24, heretofore desoubed

In this form of
the deviee, however, 111&511111011 as the casing

33 1s'not stationary, but moves up and down

with the piston-rod 5, the valve-rod 40 is made
1n two sections, one of which telescopeg within
the other, as bhOWI] in KFig. 5. 1In this form a
connection is provided between the ring or
collar 30 and valve-rod 40, consisting of a piv-

- oted arm 41, universal Jomt 42, a,nd lever 43,
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as shown in PIU 6, whereby a mtaﬂ} motwn

18 commumcdbed to rod 40 to open or close
In order to facilitate its npward
and downward movements, casing 33 is also

valve 39.

provided with a cou ntelwewht 44 acting in

‘the usual manner.

In the operation of the forms of the device
shown in Figs. 1 and 2 it will be seen that
the upper Seetmn 4 of the piston-rod and pis-

ton 11 in c¢ylinder 6 are at the lowest points:
reached in the stroke of the windmiil-crank.

Now 1if the wind-wheel 45 is turned its crank
15 will draw rod 4 upward and also piston 11
until the crank reaches its highest point and
piston 11 reaches the limit of its stroke at
flange 16. HKvery part of the cylinders 6 7

Pis-

¥

|
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and the passages 8 9 10 being filled with lig-
uid and cock 22 closed it will be seen that
when p1st0n 11 moves upward, the casing 1

‘being fixed in a stationary position, 1t forces

the llqmd above it in cylinder 6 to move up-

‘ward, and this pressure is transmitted by the
liquid in passages 8 9 10 to piston 12 in cyl-

inder 7, thereby causing it to move upward

and draw with it piston-rod 5, and as piston

12 is of less diameter than plston 11 and eyl-
inder 7 of eomespondm gly less diameter than
cylinder 6 it follows, in accordance with a

‘well-known law of hydra,ulies, that piston 12

muast move a greater distance than piston 11.
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For example, if piston 12 is only one-half the

area of piston 11 it must move twice as far,
and 1f piston 11 moves upward eight inches

piston 12 must move upward sixteen inches
or to the limit of its stroke at flange 18. Now

the two pistons 11 12 having reached their

highest points, with the windmill-crank 15 at
1ts highest point, the crank begins its down-
ward movement and through the rod 4 forces
piston 11 to mmove downward to the position
shown in Fig. 1, meanwhile foreing the liquid

‘below it in cylinders 6 and 7 to move and

transmit power to piston 12, driving it back

in the manner in which it was mlsed to the

position shown in Fig. 1.

It will be seen in the Opela,tlon Jll%t de-

scribed that while the crank of the windmill
and the upper section 4 of the piston-rod
moved in a complete upward-and-downward

stroke of eight inches the lower section 5 of
the rod connected with the pump 14 moved

in a complete npward-and-downward stroke
of sixteen inches, and it thus appearing how
this form of the regulator lengthens the

stroke, executing mmk beyond the normal,

QO
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the manner in whwh the stroke is deeledsed |

‘to the normal length of stroke of the power

or below the normal will be more readily un-

derstood.
If when the piston 11 starts on its upward

ITO

stroke the cock or valve 22 is opened suffi-

ciently to per mit seven-eighths of the liqu
in cylinder 6 to pass fwm the space above
the piston to the space below it through con-
necting-pipe 20 while said piston is moving
to its upper limit at flange 16, it will be seen
that piston 12 will only be forced to move
upward one-eighth as faras it did when valve
22 was closed and that it has ounly moved two
inches while piston 11 moved eight inches,
and,conversely,if valve 22 remains openwhile
piston 11 is moving downward on its return

stroke to its 011ﬂ*1na1 position the surplus lig-

nid between the two pistons passes through

pipe 20 and piston 12 is ounly forced down-,

ward two inches to its original posﬂmu as in

Fig. 1.

The office of the valve 13 in piston 12 is to

p10v1de an outlet through the piston for the-

surplus liguid betweeu the pistons in case

the valve 22 should be closed after piston 12

reaches its upper limit or while it is moving
downward. It will thus be understood that

1d
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“fied form
~borne in mind that the casing 33 is rigidly

20

- ton-rod 5, along with it.

_35

~above piston 35 to pass around below said
- piston during its upward stroke to allow it

of the rod and moves with it.

“the rod made continuous throughout.

662,515

by partly opening or closing the cock or valve | 7shows in detaila method of transmitting the’

22 the length of stroke of the lower section 5
of the piston-rod may be varied from a mini-
mum of two inches to & maximum of sixteen

inches, while the upper section 4 of the rod
1s moving regularly at an eight-inch stroke.

The valve 22 1s represented in the draw-

ings as operated by the wind-actuated device !

24, as hereinbefore described; but it may be

operated by any other bLlITbel(-} device or by

hand.

In considering the Opemtlon of the modi-
sh()wn. in Kigs. 3 and 4 it will be

connected to the lower or working seetion 5
Said figures
IOQIQ&LHD the piston-rod 4 and the pl*-_-,ton 515

in the cylinder 34 as being at the lowest point
~ reached dmlnu the m{}tlon of the windmill-"

crank 15, If Lhab motion continues, rod4£and
piston 385 will be drawn upward un‘nl the
crank reachesits highest point; butinasmuch

‘ascylinaer 34 and connegting-pipe 3Sarefilled

with liguid and valve 39 closed the piston 35
does not move in ¢ylinder 34, but carries the
casing 83 and all connections, including pis-
The cerank then be-
gins its descent and through rod 4 presses

~piston 55 against the bottom of eylinder 34

and carries the casing and cmmeetlons back

- to first position.

It will be seen that in bhe operation just

described the erank moved the piston-rod 4

and the piston 85 in the same way and the
same distance that they would have been
moved were the casing 33 entirely absent and
If,
however, when rod 4 and pistor 35 start on
their upward stroke the valve 39 1s opened
sufiiciently to permit enough of the liquid

to slide upwcwd in cylinder 34 six-eighths of

- the total distance it is carried upwa,rd by the

45

crank, it will be seen that though piston 35
and md dare carried up eight mehes the lower

section 5 of the rod is ::mly carried upward
two inches.

T'he crank then moves down-

~ward aud piston 35 is pressed against the lig-

55

uid, forcing six-eighths of it back through the
connecting-pipe 38 and piston 35 I8 carried
down six mches to its original position. As
in the case of the other form', a valve 37 in

‘the piston is provided, but in this case open-
ing inwardly to permit the liquid to pass
through the piston in case valve 39 in the

connecting-pipe should be closed before or

during the downward stroke.

o

It will thus
be seen that by partially or fully openiﬂﬂ
valve 39 the length of stroke of piston-rod 5
may be Lhanﬂed or varied from a minimum

of two 111{311@5 to a maxilmum of eight inches,

while piston-rod 4 is moving Ietfulmly al an

eight-inch stroke.

Ab in the preceding case, the valve 69 mdy
be operated by the wind devme 24 or in any

other preferred manner or by hand. Fig. [ way connecting the outer ends of said ¢ylin-

3

rotary motion of the valve-rod 40 tothe valve

3} by means of the rigid arm 47 on rod 40, the

lever 48 on the valve-stem, and a cross-rod 49,
connected at each end to said arm and lever
by universal joints.
ported in a socket 50, mounted on pipe 38.

In the operation of either form oi the de-

vice in connection with a windmill it will be.

observed that the closing of the valve in the

The valve-rod 4018 sup-

75

connecting-pipe, so as 130 pl"@vent passage of -

liguid from oneside of the pistonto the other,
lengthens the stroke of the pump-rod cmd

that opening said valve, and thus equalizing

the pressure on opposite sides of the piston

to a greater or less extent, shortens the stroke.
24 and its connec-

The wind-actuated device
tions with the valves in the connecting-pipes
are therefore s¢ adjusted that a high-wind
velocity closes the valve partially or wholly
and a moderate velocity opens 1t 1n like man-
ner. In the first form, as shown in Fig. 1,
the preferred normal adjustment 1s for a me-
dium stroke the length of which may beeither
increased or decreased. In the second form,
as in Fig. 2, the normal is for a moderately-
long btloke which by the operation of the
Va,he may be shortened. |

Any preferred liquid for filling the easmﬂ's_

may be employed in the operation of my de-
vice, but I have found some variety of oil to

be the most advantageous. .
It iz obvious that the dimensions of partb'

30
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stated and the adjustments indicated herein
are only illustrations, and that the same may

be varied mdelmlbely, according to circum-
stances and the character of the work 1o be
done. It is alsoapparent that in the general

application of the device it might be arranged

to operate horizontally orin any other desired
position as well as vertically.

I claim as my invention and desire to se-

cure by Letters Patent—

1. In a reciprocating-rod mechanism, the
combination with a rod divided into twe SeC-
tions of a stroke-regulator interposed between

and connected Wth sald sections, the same

consisting of an inclosed casing.cont&ining a
piston-chamber into which one section ¢f the

rod extends, a piston mounted on said section,

within the chamber, havinga valved opening,

a body of liquid within said ¢chamber, and a

valve-controlled passage-way tfor passing said

Jlignid from that part of said chamber being

subjected to pressure to that part of bald

chamber not being subjected to pre essure , sub-

stantially as set forth. |
2. In a reeiprocating-rod mechanism, the

¢ombination, with a rod divided into 1JW£D SEC-
“tions, of a ¢ atml{e regulating device, the SAMme

comprising a stationar yeloaed mbmﬁ'contaln—

ing twointercommunicating cylinders of dif-
ferent diameters, disposed end to end, one

cylinder containing a piston mounted on the
power-section of the rod, and the other a pis-

ton on the working section thereof, a passage-

105
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ders, a second passage-way connecting the

outer ends.of the power-cylinder, a Valve in

Said last-mentioned passage-way, and a body

of liquid within said cylinders and passage-
ways, substantially as set forth.
3. The combination with two sections of a

~divided reciprocating rod, of a stroke-regu-

lating device comprising a stationary closed

casing containing two piston-chambers of un-
equa,l dlameters arranged end to end, an in-.

termediate chamber between said prlOD—

-~ chambers, a‘piston within thelarger chamber,
- mounted on the power-section. of the rod, a

15

piston within the smaller chamber mounted

on the working section thereof, a passage-way
- connecting the outer ends of the piston-cham-

bers, a second passage-way leading from said
intermediate chamber to the opposite side of

- the power-piston, a valve for regulating said

20

last-mentioned passage-way, and a body of

liquid within said chambers and passage-

~ ways, substantially as set forth.

4. In a windmill, the combination with the

#
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two sections of a divided pump-rod, of a
stroke-regulating device comprising a closed
casing secured on the windmill-frame, said
casing containing two piston-chambers of un-

2¢

equal dlameters, disposed end to end, a pis-

ton within the larger of said chambers, mount-

ed on the power-section of the rod, another

‘piston within the smaller chamber, mounted

on the working section thereof, a passage-way

connectmgthe outer ends of said piston-cham-
bers, a second passage-way connecting the op-
posite ends of said power piston- c,hdrm ber,and
a valve within said last-mentioned p&ss"a-g'e-’-
way, and means, operated by the wind, for
automatically opening or closing said va,lve
substantially as set forth.

30
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In testimony whereof I affix my signature 4o

in the presence of two witnesses.

RODNEY H. YALE.

Wltnesqes
BERTHOLD W. MARRVILLF‘
FRANKLIN E. WHEELER.
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