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To all whom 1t may concern:

Be it known that I, Wirriam C. STEPHEN,
a citizen of the United States, residing at
the city of St. Louis and State of Missouri,

provements in Weight - Compensators, of
which the following 1s a specification, refer-
ence being had therein to the accompanying
drawings.

This invention relates to welght compen-
sators for use in connection with window-
sash, sliding doors, stage-curtains, elevator
oates, or any similar contrivance which must

- be balanced by a weight, and has for its ob-
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ject to provide an economical but eflicient
substitute for the old-style sash - weights,
thereby obviating the necessity of provid-
ing in the frames side-pockets in which said
welghts are carried.

In the drawings forming part of this speci-
fication, in which like numbers of reference
denote like parts wherever they occur, Iig-
ure 1 is a front elevation, partly broken
away, of a window-sash equipped with the
herein-described invention; Iig. 2 1s a front
elevation showing the parts in starting posi-
tion in full lines and in advanced position in
dotted lines; Figs. 3 to 7 inclusive are de-
tailed views of various members; and bFig. 8
is a top plan view of the device.

To thestile 1 of the sash a sash-cord or chain
2 1s secured, said sash-cord passing through a
perforation 3 in the top-rail 4 of the window-
frame within which the sash slides, said cord
connecting the sash to the weight compen-
sator. While, in ordinary house-construc-
tion, it will be found preferable, for the sake
of appearances, to have the weight compen-
sator placed out of sight, either above the
window-frame or within the space between
the frame and the wall, it may, however, be
located elsewhere. In many cases where 1t
is necessary to counterbalance rising, swing-
ing, or sliding doors, partitions, or the like,
as in factories, freight-houses, and similar
places, it is very desirable to have the device
in an exposed or accessible position, so that
it may easily be oiled, repaired, or adjusted.
In such cases, the sash-cord 2 may pass from
the door or window over any suitable pulley
or pulleys, so that the weight-compensator
can be set in any part of the building where
it may be conveniently located.

- The operating parts of the device are

mounted between side-plates 5, or, in heu

have mvented certain new and useful Im-

—

provided in which the parts are held. One
end of sash-cord 2 is fastened at 6 to a side
plate 5, the opposite end of the cord being
secured to the sash within a recess 7 counter-
sunk in stile 1 thereof. At one end of plates
5 erooved pulleys 8 are journaled, there be-
ing shown in the drawings, for example, four
such pulleys, and the one on the side oppo-
site to the plate 5 to which the sash-cord 2 1s
fastened being directly above the perfora-
tion 3. Supported by plates 5 1s a shaft 9 on
which a bifurcated lever 10 rocks, pulleys 11
being journaled in the end of said lever oppo-
site to that at which said lever 1s pivoted, the
number of pulleys 11 being equal to the num-
ber of pulleys 8. The sash cord 2 passes
from its fastening 6 over the first pulley 11,
thence over the first pulley 8, thence over the
second pulley 11 and second pulley 8, ete.,
etc., passing, finally, from the last pulley 8
through perforation 3 to the point where 1t
1s fastened to the sash. When the sash 1s
raised to the top of the casing, the lever 10
occupies the position depicted 1 full lines,
Fig. 2, but as the sash 1s lowered the sash-
cord 2 causes sald lever to swing toward the
position shown in dotted lines, such move-
ment, however, being against the resistance
of spring 12, as will presently be set forth,
said spring tending, also, to cause the parts
to return automatically from the position
shown i1n dotted lines to that indicated by
the full lines, or to assist iIn moving the sash
in the opposite direction, or to balance the
sash so that it will remain in any position to
which 1t may have been moved. If, as
shown by way of example in the drawings,
there are four pulleys 8 and a like number of
pulleys 11, sash-cord 2 passing over each, 1t
is obvious that a movement of say eight
inches by the sash will cause the lever 10 to
be swung so that the axis of pulleys 11 moves
one inch. If sash-cord 2 should pass over
only one pulley 11 and one pulley 8, the sash
would move two inches to every one inch of
movement given to pulleys 11. By chang-
ino the number of pulleys 8 and 11 over
which sash-cord 2 passes, more than four
pulleys in each series being supplied where
necessary, the relative rate of travel of the
sash and lever 10 can be regulated in a man-
ner familiar to those skilled in the art. |

In the side-plates 5 a bell-crank lever 13 1s
journaled,.said lever being, preferably, con-
structed as shown 1n If1g. 4, and having per-

thereof, other standards or casing may be | forations 14 through which pintles 15, 16,
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and 17 pass. A link 18, pivoted at one end
to lever 10 and at the other to pintle 16, con-
nects lever 10 and bell-crank 13, so that, as
lever 10 is rocked about its axis 9, bell-crank
13 will simultaneously be swung about its
axis 15. A plate 19, upon the ends of which

are Tormed eyes 20, connects bell-ecrank 13 to

stirrup 21, a pintle 17 being inserted through
one of said eyes and through perforations 14

1n the bell-crank 12, while a pintle 22 passes

through the other eye 20 and perforations 23
1n the stirrup, and, as bell-crank 13 is rocked

upon its axis, plate 19 will be moved verti-
cally, such motion, of course, being commu-

nicated to stirrup 21.

One end of spring 12 seats in stirrup 21,
being held therein by screws 24, and, as stir-
rup 21 1s moved vertically, said end of spring
12 18, likewige, raised or lowered. A vyoke
25, through perforations 26 in which pintle
27 passes, sald pintle being inserted, likewise,
through perforations in the side-plates 5,
passes over said spring 12 and limits the up-

ward movement thereof, so that, as stirrup.

21 1s raised, the right-hand end of spring 12
(K1g. 2) will be bent into the position shown
in dotted lines, the left-hand end remaining
practically unafiected.

The perforation 3 should be protected by a

suitable guard-plate 28, and recess 7 by

plates 29. A screw 30 regulates the tension
of spring 12. | '

The operationof the device mavbe summa-
rized as follows: Vhen the sash is lowered,
sash-cord 2 rocks lever 10 toward the left,
Fig. 2. By means of link 18, bell-crank 13,
and plate 19, such motion of lever 10 is com-
municated to stirrup 21, which moves up-
ward against the pressure of spring 12. The
tension of this spring is so regulatable as ex-
actly to counterbalance the weight of the
sash, so that, as the sash is moved to any po-
sition, 1t will there be held by the spring 12.
The sash may, accordingly, be raised and
lowered at will, and will stay fixed in any
desired position, since the spring 12 performs
the same function as a counterweight.

Having thus described my said mvention,
what I claim and desire to secure by Letters-
Patent is: '

1. In a weight-compensator, the combina-
tion of a cord, one end of said cord being
movable and the other end fixed, a lever hav-
1ing a fixed fulerum, and pulleys journaled in

axial alinement on said lever, said cord pass-

1ng over said pulleys and causing movement
of said lever.

2. In a weight-compensator, the combina-
tion of a member to be counterweighted, a
lever having a fixed fulerum having axially
alining pulleys thereupon, and means con-
necting said member to said lever, whereby
the movement of said member causes a
rocking of sa1d lever. ' |

3. In a weight-compensator, the combina-
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tion of a member to be counterweighted, a
lever having a fixed fulecrum having axially
alining pulleys thereupon, a cord connecting
said member and said lever thereby to actu-
ate the lever on movement of said member,
and means to resist the movement of said
lever.

4. In a weight-compensator, the combina-
tion of a member to be counterweighted, a
iever having a fixed fulerum having axially
alining pulleys thereupon, a cord connecting
said member and said lever thereby to actu-
ate the lever on movement of said member,
and a spring subject to the tension of which
sald lever moves.

5. In a weight-compensator, the combina-
tion of a member to be counterweighted, a

lever having a fixed fulerum having axially

alining pulleys thereupon, means connecting
said member and said lever thereby to actu-
ate the lever on movement of said member, a
spring subject to the tension of which said
lever moves, and means intermediate said
lever and said spring through which the
movement of the lever is communicated to
the spring.

6. In a weight-compensator, the combina-
tion of a member to be counterweichted, a
lever, means whereby the movement of said
member causes movement of said lever, a

spring subject to the tension of which said

lever moves, a bell-crank, means connecting
sald bell-crank to s2id lever, and means con-
necting said bell-crank to said spring.

7. In a weight compensator, the combina-
tion of a member to be counterweighted, a
lever, means whereby the movement of said
member causes movement of said lever, a
bell-crank, a link connecting said bell-crank
to said lever, a spring and means connect-
ing said bell crank to said spring.

8. In a weight-compensator, the combina-
tion of a member to be counter-weighted, a
bell-crank, a leaf spring, means moved by
said bell-crank and connecting sz2id bell-erank
to said spring, a cord pulled by the counter-
weighted member, and means intermediate
sa1d cord and sald bell-crank whereby move-
ment of said counterweighted member causes
movement of said bell-crank.

9. In a weight-compensator, the combina-
tion of a member to be counterweighted, a

- bell-crank, a spring, a stirrup in which said

spring seats, means connecting said bell-crank
to said stirrup, and means intermediate said
member and said bell-erank, whereby move-

ment of said member causes movement of

sald bell-crank,

10. In a weight-compensator, the combina-
tion of a member to be counterweighted, a
leaf-spring, means adjacent one end of the
spring for adjusting the tension thereof,
means adjacent the middle of the spring for
limiting the upward movement thereof, and
means Intermediate said member and said
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spring whereby said member 1s caused to
move subject to the tension of saad spring.
11. In a weicht-compensator, the combi-

nation of a member to be counterweighted, a
leaf spring, a tension-regulator at one end

DJ L . »
thereof, means connecting the end opposite

said first-mentioned end to said menber,
whereby said member is caused to move sub-
ject to the tension of said spring, and means
intermediate the ends of said spring and lim-
iting the movement thereof.

12, In a weight-compensator, the combi-
nation of & member to be counterweighted, a
leaf spring, means for adjusting the tension
thereof, means connecting said spring to said
member, whereby said member is caused to

move subject to the tension of said spring,

and a yoke engaging said spring and limiting
the movement thereof.

13. In combination with a member to be

counterweigchted and a frame within which
said member moves a plurality of axially
alining pulleys supported on said frame, a
rocking lever supported by said frame, axi-
ally alining pulleys carried by sald lever,
and a cord attached at one end to the frame
and at the other to the member to be coun-
terweighted, said cord passing over sald
first-mentioned and said second-mentioned
pulleys, said cord, upon motion of said mem-
ber, communicating motion to said lever.
14. In combination with a member to be

counterweighted and a frame within which

said member moves, a plurality of standards,
axially alining pulleys journaled in sald
standards, a rocking lever journaled in said
standards, axially alining pulleys journaled
in said lever, and a cord attached at one end
to a standard and at the opposite end to the
member to be counterweighted, said cord
passing over said first-mentioned and said
second mentioned pulleys, said cord, upon
motion of said member, communicating mo-
tion to sald lever,

15. In combination with a member to be
counterweighted and a frame within which
said member moves, a plurality of standards,
pulleys journaled in said standards, a rock-
ing lever journaled in said standards, pul-
leys journaled in said lever, a spring carried
in the standards, means mtermediate the
lever and the spring, and a cord attached at
one end to the member to be counterweight-
ed and passing over said first-mentioned and
said second-mentioned pulleys, said cord,
upon motion of said member, communicat-
ing motion to said lever, said lever being

‘subject to the tension of said spring.
16. In combination with a member to be’

counterweichted a plurality of standards,
pulleys journaled in said standards, a rock-
ing lever journaled in said standards, pul-
leys journaled in sald lever, a Spring sup-
ported by the standards, a bell-crank, means

connecting the lever to the bell-crank, means

&5

connected to the bell-crank and the spring,
and a cord attached at one end to the mem-
ber to be counterweighted and passing over
said first-mentioned and said second-men-
tioned pulleys, said cord, upon motion of
said member, communicating motion to
said lever, said lever being subject to the
tension of said spring.

17. A weight-compensator having a mem-

ber to be counterweighted, a ylelding means,

and a pair of rocking elements, said mem-
ber being conneced to said ylelding means
through said rocking elements.

18. A weight-compensator having a mem-
ber to be counterweighted, a yielding means,
a pair of rocking elements, means connect-
ing said elements to cach other, means in-
termediate said elements and said member
connecting said member to said rocking
elements, and means intermediate said ele-
ments and said vielding means whereby the
rocking of said rocking elements 1s commu-
nicated to said ylelding means.

19. A welght-compensator having a mem-
ber to be counterweichted, a pair of rock-

ing elements, means connecting said ele-

ments to each other, a cord connecting said
member to one of said elements, a spring,
and means intermediate said spring and said
other rocking element connecting said ele-
ment to said spring.

20. A weight-compensator having a mem-
ber to be counterweighted, a plurality ol
suitably-journaled pulleys, a pair ol rock-
ing elements, a cord passing over said pul-
leys and connecting said member to one of
said rocking elements, means connecting
said rocking elements to each other, a spring,
and means intermediate said spring and said
other rocking element. -

21. In a device of the character described,
the combination of a member to be counter-
weighted, a flexible means, rocking means
actuated by said flexible means, a yielding
means, and a pair of longitudinally-moving
members connecting said rocking means to
said yilelding means. -

29" In a device of the character described,
the combination of a member to be counter-
weighted, a flexible means, rocking means
actuated by said flexible means, a ylelding
means, and a pair of longitudinally-moving
members connecting said rocking means to
sald vielding means, said members being
normally disposed approximately at right an-
oles to each other.

23. Tn a device of the character described,
the combination of a member to be counter-
weighted, a flexible means, rocking means
actuated by said member, a ylelding means,
and a moving member intermediate said
vielding means and said rocking means, each
end of said last-mentioned member having
an arcuate course of travel. T

24. In a device of the character described,
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the combination of a member to be counter-
weighted, a flexible means, rocking means
actuated by said member, a yielding means,
and a longitudinally-moving - member in-
termediate said yielding means and said
rocking means, said last-mentioned member
being in pivotal connection with said rock-
INg means. - -

25. In a device of the character described, |

the combination of a member to be counter—

weighted, a flexible means, rocking means ;

actuated by said member, a yielding means,
and a member intermediate said yielding
means and said rocking means, and being in

pivotal relation with said yielding means 15

and with said rocking means. |
In testimony whereof I have affixed my
signature in presence of two witnesses.

WILLIAM C. STEPHEN.

Witnesses:

Erriorr R. GoLpsmrrH,
CHas. A. BrEckER.
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