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To all whom, it may concern. 
Beit known that I, WATKENHALL, civil en 

gineer, a subject of the Queen of Great Britain, 
residing at Great Crosby, in the county of 
Tancaster, England, have invented certain 
new and useful Improvements in Apparatus 
for Holding Window-Sashes, (for which I have 
received Letters Patentin England, No. 2,131, 
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dated January 31, 1894,) of which the follow 
ing is a Specification. 
This invention has for its object a method 

of and apparatus for raising and lowering rail 
Way-carriage and other Window-sashes. 
In the accompanying drawings, Figure 1 

shows a standard English railway-carriage 
doorfitted with my improved apparatus, parts 
being removed for clearness. Fig. 2 is a sec 
tion on the line C, b, and Figs. 3, 4, 5, and 6 
enlarged details. 

In the figures, Ais the carriage-door; B, the 
Window-sash; F, a chain or sprocket wheel 
mounted on a stud or pinf fixed to the cross 
rail G of the door, and H a second sprocket 
wheel or pulley mounted in a bracket fixed 
to the bottom rail of the door. A chain I or 
band of Wire, sash-cord, orthelike, which con 
nects these wheels F and H, is also fixed to a 
joint-pin J in a bracket J', on which the win 
dOW-Sas restS. 
K is a pinion. On the axis of the chain-wheel 

IF, gearing with a spur-wheel or toothed seg 
ment I. This latter is rotated by means of 
a handle M, which passes through a curved 
slot N in a plate let into the cross-rail G of 
the door. This handle projects into the car 
riage, &c., whereby the people in the carriage, 
&c., by rotating the handle through the re 
quired arc can raise or lower the window. 
To counteract the weight of the window, 

the toothed segment L is provided with a 
spring E, which can be placed at any con 
Venient point and operated by the rod E'. 
The ordinary buffer O can be placed below, 
So that when the Window-sash is let fall it 
shall not strike the bottom with force. The 
toothed segment L carries a guard L to close 
the slot N wherever the handle M may be. 
The before-mentioned gearing is preferably 
arranged in a cut-away portion of the Cross 
rail G, as shown in Figs. 2 and 3, and is also 
so designed that when the handle M has 
traveled the full length of the curved slot N 

the sash B will have been raised to its full 
height and is clear of the fence-plate. 
To facilitate the opening of the window, a 

spring b, Fig. 6, may be placed in the sash 
groove, which spring, when the sashis up and 
about to engage the fence-plate c, is com 
pressed, and will therefore press the sash in 
Ward When raised by the handle M clear of 
the said fence-plate. 
The rodE", engaging the spring E, is pivoted 

to a radial point of the circular rack L, while 
the end of the casing confining the spring is 
pivoted to a fixed point. The result of this 
construction is that the tendency of the spring 
will be to move the radius of the circular rack, 
to which rod E is pivoted, toward the posi 
tion where the spring would be tangential to 
it, and the rack will have a motion in the con 
trary direction in raising the window. The 
resistance of the spring will therefore in 
crease as the versed sine of the angle of the 
radius of attachment with the perpendicular 
to the tangent diminishes, or the leverage 
upon the counterbalancing-spring will be re 
duced as the force of the spring increases, 
So that the pressure of the spring in counter 
balancing the window will be approximately 
uniform. . 
The mode of operation is as follows: To 

raise the Sash, the handle M is turned in the . 
direction of the arrow, Fig. 4, and by means 
of the gearing L, K, and F causes the chain. I 
to travel, and thereby raises the window-sash, 
which raising is also assisted by the spring E. 
The sash is raised a distance proportionable. 
to the arc through which the handle M is ro 
tated. The drawing shows the sash raised 
about half-Way. The handle M has a spring 
locking-catch m, Fig. 5, which engages with 
notches na', Fig. 4, to allow the said handle 
being locked in any desired position. Any 
other locking device may be employed, such 
as a spring-pin on the handle engaging holes, 
or the handle might be arranged to engage 
itself with a small Spring When the sash is 
raised to its highest point. The Window-sash 
may be lowered by reversing the movement 
of the handle, first of course raising the sash, 
so as to clear the fence-plate. Buffer-springs 
O have for their object to buffer the sash when 
the window is suddenly lowered. 
I do not confine myself to the exact form of 
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mechanism herein described and illustrated, 
as this may be altered without departing from 
the spirit of the invention. For instance, pull 
leys may be employed instead of the sprocket 
Wheels F and H, and the gearing may take 
other forms well known to mechanics, where 
by the same results may be obtained. More 
over, the invention may be applied equally 
well to almost all kinds of road and railway 
cars, including railway-cars on the American 
system, in which the sashes are raised to open 
the windows and lowered to close the same, 
the handles M in that case being located at 
the top of the windows or at the side between 
the windows. 
The invention may even be applied with 

advantage to raising and lowering domestic 
windows or windows in public buildings. 

I declare that what I claim is 
1. In a window-sash, the arrangement for 

counteracting the weight of the window, which 
consists in providing in combination with a 
pulley F, a toothed segment Kgeared thereto 
and a spring device E coupled to the segment 
I, substantially as described. 

2. The combination, with a frame such as a 
window requiring to be raised and lowered, of 
a sprocket-and-chain device for raising and 
lowering the same placed entirely below the 
window when closed and provided with an op 
erating-handle 7, a multiplying-gear between 
the operating-handle and the sprocket-wheel, 
and a counterbalanced spring acting on the 
multiplying-gear, whereby, with a compara 
tively slight movement of the operating-han 
dle and spring, a large movement of the win 
dow takes place and all the mechanism can be 
hid in the window-box below the position of 
the Window when closed, as set forth. 

3. In combination, with a frame such as a 

window requiring to be raised and lowered, of 
a bracket J fixed to the sash below the same, 
two sprocket-wheels near the verticalextremi 
ties of the window-box, a sprocket-chain con 
nected to said bracket and passing around said 
sprocket-wheels, and mechanism for Winding 
up and down the sprocket-chain, and for coun 
terbalancing the said Window, substantially 
as described, whereby a sprocket-chain placed 
entirely below the position which the window 
is to occupy when closed can be used to close 
the window. 

4. The combination, in a window-raising 
device, of a circular rackL, a counterbalanc 
ing-spring Epivoted to a radius of the same 
and to a fixed point, said spring having a tend 
ency to bring the radius to which it is at 
tached toward the position where the spring 
would be tangential to it, and the rack in 
raising the window having a motion in the 
contrary direction, whereby the resistance of 
the spring increases as the versed sine of the 
angle of the radius of attachment with the 
perpendicular to the tangent diminishes, and 
thus the counterbalancing of the window is 
approximately uniform, as set forth. 

5. In combination with a window-raising 
device, a counterbalancing-spring arranged 
in such manner that as the force of the spring 
increases the leverage thereon is reduced, and 
thus the pressure of the spring in counterbal 
ancing the sash is practically uniform, as set 
forth. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

- WATKIN HALL. 
Witnesses: 

GEO. BARTON, 
EDWARD CAHILL. 
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