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To all whom it may concern:

3e it known that I, BENJAMIN MARSHALL,
a citizen of the United States, residing in the
city and county of San Francisco, State of
California, have invented an Improvement in
Sash-Balances; and I hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the same.

My invention relates to that class of sash-
balances in which a spring is employed and
which operates a pinion engaging a rack.

My invention consists in certain improve-
ments in this class of devices, and especially
upon thatsash-balance heretofore patented by
me, No. 420,425, January 28, 1890, These im-
provements, which will be fully explained

hereinafter, may be briefly stated to be the

connection of the pinion and rack, which,
while holding the two together, permits the
proper travel of the former on the latter; the
peculiar attachment of the rack; the location

of the spring, when desired, in the sash-stile, |

and the connections rendering this location
practicable. The objects of these improve-
ments will also be fully set forth.

Referring to the accompanying drawings
for a more complete explanation of my inven-
tion, Figure 1 is a perspective view showing
my balance applied. Fig. 2 is an edge view
ot the sash showing the balance in elevation.
K1g. 3 is a cross-section on line o x of Fig. 2.
Kig. 4 is a detail of plate F.

The essential parts of the sash-balance and
their general operation are now well known.

A 1s the torsional spring, one end of which
is to be attached to a fixed bearing in the
sash, and the other end is connected with a
rotary turn-rod B, which carries a pinion C,
engaging a rack D. Asthe sashis moved the

spring affects and is affected by the rotation

of the pinion, so that the latter travels in the
rack and the spring is wound. The rack is
carried by either the casing or the sash, and
the pinion is carried by either the sash or cas-
ing, one being on one part and the other on
the other part. It has been my practice to

carry the pinion on the sash and secure the
rack to the casing. Now in any arrangement
heretofore the pinion and rack were not oth-
erwise connected than by the meshing of their
teeth, There resulted a disadvantage from |

]

this, in that as allowance had to be made for
the shrinking of the wooden parts and the
necessary slight freedom of the sash no very
intimate engagement could be had and the 53
pinion could not run closely in the rack. Un-
due noise resulted, and in some cases the en-
gagement of the rack and pinion was not in-
sured, as where the sash became very loose.
It therefore became of importance to effect a Go
positive connection between the two parts,
which, while allowing the sash its proper play
and making provision for shrinkage, would
yet hold the pinion closely in the rack under
all eircumstances. This connection has natu- 63
rally to be a sliding one, and may be formed
of any frame or piece secured on one and fit-
ting the other. I have here shown the sleeve
or band HE, which is firmly secured to the
pinion-frame or housing, and embraces and 7o
slides on the rack. This sleeve holds the
teeth of the two parts closely in mesh. The
rack has, of course, to be so connected to its
support as to permit the free movement of
the sleeve upon it, and for this purpose it is 7g
best to secure it at each end. This connec-
tion of these two parts results in another very
decided advantage—namely,theintimate con-
nection and holding together of all the parts
of the sash-balance, making a single article 8o
of it, and adapting it to be sold complete and
fitted to the sash, requiring then only the at-

-tachment of the rack to the casing.

Now as far as the connection of the rack
and pinion is concerned to effect the above 8s
results, it is immaterial whether the rack e
carried by the casing or by the sash or the
pinion be carried by the sash or by the cas-
ing, as it is applicable to either location of
sash-balance and will be of advantage alike go
in either case. |

I have stated that the rack must be secured
to its support properly. This fastening may
be a rigid one, and when applied top and bot-
tom the yielding of the rackinitsown length gs
will sufficiently provide for the necessary play
of the sash to avoid cramping or binding; but
it is better to secure the rack freely. For
this purpose I secure to the casing above a
pertorated or socketed plate I, and below I roc
form.a socket or secure a screw-eye or staple
. The upper end of the rackisformed with
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a suspending-hook d and the lower end with
a point ’. The hook of the upper end 18

adapted to be rcadily fitted to the plate I,

whereby the rack is suspended and bears the
weight of the sash, and the lower point of the
rack, fitting freely in the eye orstaple G, pre-

- vents the rack from having undue movemendt,
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though still:-permitting it to swing slightly,
and thus give the sash allthe play necessary.
The connection of the rack resultsin another
advantage—namely, forming a hinge about
which the sash can be turned for tiie purpose
of window-washing. The upper and lower
connections of the rack being pivotal ones,

and _said rack being connected through the |

sleeve X with the parts secured to the sash,
will form the hinge pintle or shaft to permit
the turning of the sash when the inside stop
of the casing on the other side 1s removed.
To further this connection and steady the
sash when turned, I have an arm f on the
sash adapted to come down into and pivot in
a socket /7 in the plate Ir. |

It has been my custom to seatthe spring A
in a bore in the sash-rail, and as far as the

improvements heretofore described are con-

cerned this location may still be preserved
and the advantages set forth be realized; but
for some purposes I find that it will be better
to seat the spring perpendicularly either in
the casing or, preferably, in the sash-rail, and
in this position I have herein shown it. The
pinion lies in the old position, but receives
the power of and affects the spring through
the intervention of bevel-gears L. |
The principal advantage of this improve-
ment lies in the economy in the application
of the device to the sash. 1 avoid having to

bore the rail and weaken the tenons, and also
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45

avoid having to send a workman specially
skilled to apply the balance to sashes in

place, or to require new sashes to be sent to

any particular place to prepare them for the
device. Instead of this an extended groove
need only be made in the sash-stile and the
spring and ccnnected parts dropped into 1t
and properly secured. |

When in place the rack connected by the

- sleeve with the other parts is in good posi-

e
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tion to be readily hooked to plate I¥ and
dropped in staple G, when the sash is fitted
to the casing. | |

Having thus described my invention,what I
claim as new, and desire to secure by Letters
Patent, 18—

1. In a sash-balance having a spring, a pin-
jon and a rack formed of a straight rigid
bar, a vertically-sliding sleeve between the
pinion and rack and embracing the latter,
whereby the rack and pinion are held to-
gether, substantially as herein described.

2. In a sash-balance, the combination of a
spring - actuated pinion, a rigid bar or rack
with which said pinion engages, said rack
having a suspension connection at one end

i
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enabling it to swing, and a sleeve or band &
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connected with the pinion and sliding on the
rack, whereby the two are connected and held

together in their movement the one on-the

other, substantially as herein described.

3. In a sash-balance, the combination of a

spring - actuated pinion, a rack with which
said pinion engages, said rack having a sus-

| pension connection-at one end enabling 1t to

swing and a limiting-stop at its other end,
and a sleeve or band connected with the pin-
ion and sliding on the rack, whereby the two
are connected and held together in their move-
ment the one on the other, substantially as
herein described. |

4. In a sash-balance, the combination of a
spring - actuated pinion, a rack with which
said pinion engages, the plate I, having a
socket from which one end of the rack is sus-

pended, whereby it may swing, and a sleeve

or band connected with the pinion and slid-
ineg on the rack, whereby the two are con-
nected and held together in their movement
the one on the other, substantially as herein
described. | | |

5. Tn a sash-balance, the combination of &
spring - actuated pinion, a rack with which
said pinion engages, said rack being pivot-
ally connected with its support, whereby 1t
may turn axially, and the sleeve or band con-
nected with the pinion and sliding on the
rack, whereby thetwo are connected and held
together in their movement the one on the
other, substantially as herein described.

6. In a sash-balance, the combination of a
straight rigid rack-bar suspended vertically

from the window-casing, a pinion inthe sash

engaging the rack, a vertically-disposed tor-

sional spring within the sash-stile, and gear-

ing between the spring and pinion whereby
they are reciprocally affected, substantially
as herein deseribed. |

7. In a sash-balance, the combination of &
spring, the pinion, and gearing between said
spring and pinion, whereby they are recipro-
cally affected, the vertical rack freely sus-
pended at one end and with which the pinion
engages, and a sleeve or band connected with
the pinion and sliding on the rack, whereby
the two are held together, substantially as
herein described.

8. In a sash-balance, the combination of a

spring - actuated pinion, a rack with which

said pinion engages, said rack being pivot-
ally connected with its supports, whereby 1t
may turn axially, the sleeve or band con-

nected with the pinion, the plate ¥, from
which the rack is suspended, and the arm f,
fitting and pivoted in a socket in the plate,
substantially as -and for -the purpose de-
seribed. - |
In witness whereof I have hereunto set my
hand. o |
| BENJAMIN MARSITALL.
Witnesses: -
S. H. NOURSE,
WM. ¥. BoorH.
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