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UNITED STATES 
WALTER J. Roc'II FORD AND ERNEST W. KEMPTER, OF CIIICAGO, ILLINOls. 

PATENT OFFICE. 

ELEVATOR. 

SPECIFICATION forming part of Letters Patent No. 484,766, dated October 18, 1892. 
Application filed Februaryl 1892, Serial No. 419,970. (No model.) w 

To all who, it naily concern 
IBe it known that we, WALTER J. ROCHFORD 

and ERNEST W. KEMPTER, citizens of the 
United States, residing at Chicago, county of 
Cook, and State of Illinois, have invented cer 
tain new and useful Improvements in Ele 
vators, of which the following, in connection 
with the accompanying drawings, is a full, 
clear, and exact specification. 

. Our invention relates, to improvements in 
controlling mechanism for elevators, and more 
particularly to that class of such devices em 
ployed for preventing the operator from acci 
dentally or purposely starting the car either 
up or down while any of the doors of the ele 
vator-shaft are open, thus avoiding the possi 
bility of persons becoming injured by being 
caught between the moving elevator-car and 
the casement or sill of the door, it being well 
understood that a large percentage of the 
casualties incident to the use of elevators are 
due to this cause. . . 
The object of our invention, therefore, is to 

provide improved means for preventing the 
movement of the car while any of the doors 
are open and which shall be very simple of 
construction, easy of and automatic in its op 
eration, and applicable alike to all styles of 
televators. . . 
Our invention consists in certain features 

of novelty in the construction and combina 
tion of parts by which the said object and 
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certain other Öbjects hereinafter described 
are attained, and which will first be fully de 
scribed with reference to the accompanying 
drawings, and then particularly pointed out 
in the claims. 

In the said drawings, Figure 1 is a side ele 
vation of an elevator-shaft having our in 
provements applied thereto, portions being 
broken away to disclose the interior mechan 
ism and the car being omitted for the sake of 
simplicity. Fig.2 is a similar view, on a larger 
scale, butlooking from the side at right angles 
to that presented in Fig.1, showing the upper 
and lower portions of the shaft, the interme 
diate stories being broken away. Fig. 3 is a 
detail view, on a larger scale, more particul 
larly illustrating the brake and its retracting 
mechanism, as hereinafter, described. Fig. 4 
is a detail vertical section of the weight and 
cable box or casing, showing interior parts, as 

vator-the drum E is not ordinarily employed, 

hereinafter described. Fig. 5 is a similar sec 
tional view taken on the line 55, Fig. 4. Fig. 
6 is a sectional view similar to Fig. 4, illus 
trating the modification of the manner of con 
necting the weight-cable to the doors; and 
Fig. 7 is a further modification of the same. 

In the drawings, wherein like signs of ref 
erence refer to like parts throughout the sev 
eral views, A indicates the elevator-shaft, 
which may be of the usual construction, pro 
vided at each story with the ordinary sliding 
door B, and at its upper and lower ends with 
the valve-rope sheave or pulley C and the 
valve-actuating shaft D, respectively. 

In hydraulic elevators it is usual to provide 
the valve-shaft ID with a pulley or drum, such 
as E, around which valve-rope F is wound and 
passes upward over its sheave Cat the top of 
the elevator-shaft; but in other forms of ele 
vators-such, for instance, as the steal n-ele 

the rope F in such case being connected to 
the lever or some other similar device for act 
uating the shaft D, which latter, however, is 
invariably employed in one form or another. 
Therefore for the sake of brevity I will term 
the shaft D the “power-controlling shaft, 
which term will be understood to include any 
form of shaft or device through the medium 
of which the power for raising the elevator is 
controlled by means of a rope, such as F. 
IIence in applying our improvements to the 
forms of elevators not already provided with 
the drum E it is simply necessary to add such 
drum to the shaft D and pass the rope F 
around it in the manner shown in the draw 
ings or any other suitable way. 

Pivoted to the bracket or standard G, in 
which the shaft ID is journaled, is a brake 
adapted to arrest the movement of the drum 
E, so as to prevent the rotation of the shaft 
D and the consequent application or shutting 
off of the power through the medium of the 
rope F. This brake preferably consists of 
two brake-shoes II, pivoted to the standard G. 
at the points hadapted to impinge one of the 
flanges e of the drum when the brake-shoes 
are oscillated or rocked away from each other 
upon their pivots. Each of these brake-shoes 
is provided, as more clearly shown in Fig. 3, 
with an elongated arin, and these arms are 
connected together by means of a toggle, which 
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consists, preferably, of the two links I, piv 
oted, respectively, at their outer ends to the 
arms of the shoes II and at their inner ends 
to the perforated head or blocki, so that 
when such block is forced downward, straight 
ening thre toggle, the arms of the brake-shoes 
will beforcedasunder and the noseshof such shoes caused to impinge the drum with great 
force. The brake-shoes are held normally 
in engagement with the drum, and this is ac 
complished, preferably, by means of a coiled 
spring K, which bears between the block i 
and a bracket L, secured to the elevator 
shaft or frame in any suitable manner, and 
passing upward through this spring Kisa tele 
scopic shaftorpin whose upper end orportion 
M is rigidly secured to the bracketL, while its 
lower portion or end Nisconnected or secured 
in any suitable manner to the blocki, and is 
provided with a pendent portion n, to which 
atter is pivoted the short arm of a lever O; 
but since the purpose of the telescopic shaft 
is simply to confine the spring to its proper 
location and permit the toggle to be bent up 
ward for releasing the brake-shoes it is obvi 
ous that such shaft or pin might be formed 
in one piece and allowed to slide upward 
through an opening or socket in the bracket 
I, and that the lever O Inight be secured di 
rectly to the block or to the telescopic shaft 
or pin proper, both of which modifications 
will be readily understood without further 
elaboration; but the construction shown is 
preferable, because the shaft M N is thereby 
rendered more rigid and requires less room 
for its operation. 

Formed, preferably, in the frame or one cor 
ner of the elevator-shaft is a weight or cable 
box P, which extends throughout the height 
of such shaft, and is preferably in the corner 
adjacent to the edge or side of the door or. 
doors bearing the latch or lock. In the up 
per end of this weight and cable box or cas 
ing P is secured the upper end of the weight 
cable Q, which extends downward to a point 
near the lower end of the shaft and is there 
provided with a weight R, which is of suffi 
cient size or specific gravity to cause the clos 
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ing of any of the elevator-doors B. The case 
ment or frame Sabove each of the doors B is 
preferably hollow and provided on its tinder 
side with a longitudinal slots, through which 
passes and slides a lug b, which is formed on 
or otherwise secured to that corner of the 
door which is adjacént to the casing or box P, 
and to each of these lugs bis secured one end 
of a branch cable q, which passes over an idle 
pulley or roller T, suitably jouraaled in the 
boxP, and has its other or lower end spliced, 
tied, or otherwise connected to the main ca 
ble Q, the side of the box P being provided 
with openings p for the passage of éach of 
the branch cables q, and it being understood 
that such cables q should be at least as long 
as the width of the door. Thius it will be seen 

of the building the cable Q will be drawn up 

ward by the branch cable g, and the weight R. 
will consequently be lifted a distance equal to 
the movement of the door, and that when the 7o 
dooris released it will be automatically closed 
by the superior gravity of such weight R. 
In order to govern the movement of the 

brake-shoes H by the movement of the doors 
B, we gommunicate, the movement. of the 75 
weight R-to, the lever O, so that when such . 
weight déscends in the act of closing the door 
the lever O will compress the spring Kand 
release the brake-shoes, thus permitting the , 
power-controlling shaft D to be actuated 8c 
through the medium of the rope F. In order, 
however, that the spring K may be stout, so 
as to produce by the aid of the leverage af 
forded by the toggles I the requisite pressure 
upon the brake-shoes without the necessity of 85 
employing ath excessively-large weight R, 
which would prove disastrous to the cable Q 
and render the opening of the doors B very 
laborious, we eommunicate the movement of . 
the weight R to the brake-shoes and spring K go 
through the intermediary of a compound e 
ver, of which the lever O, a lever of the first 
order, is one member, while a lever T of the 
second order is a second member. The lever . . 
T is pivoted or fulcrumed in a standard or 95 
upright t, and its power end passes through 
the path or liné, of movement of the weight 
R, preferably through a vertical slot pin the 
box P, so as to constitute a guide for this end 
of the lever. The lever O is pivoted or full- too 
crumed in a suitable standard or bracketo, 
and its power end or long arm passes through 
the standardt, so as to be guided thereby, and 
supports the lever T'by impinging he under 
side thereof between two guide-platest. Thus 
it will be seen that the gravity of the weight 
R is sufficient to overcome the inertia of the 
spring K, and yet offer but little resistance to 
the opening of the doors B. 
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In order to prevent the rotation of the weight 
R and the consequent twisting of the cables 
Q and g, we prefer to make the box P at its 
lower end--at least where the weight is lo 
cated-non-circular in cross-section and to 
also form the weight of similar contour. As 
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shown in the drawings, it is square or rectan 
gular. The lower end of the weight R is also 
provided with an antifrictionroller r, which 
is suitably journaled in two depending ears. 
formed on the lower end of the weight, so as 
to reduce the friction between the end of the 
lever T and the weight to a minimum. With 
an apparatus thus constructed it will be seen 
that so long as the weightR is in contact with 
the lever T'the brake-shoesh will he held 125 
aloof from the periphery of the cable-drum 
E; but as soon as any of the doors through 
out the height of the elevator-shaft are opened 
the said weight will be raised from the lever 
T through the connections already described, 
and the spring K, through the medium of the 

130 
arms or levers H, will force the brake-shoes 

that whenever a door is opened in any story firmly against the cable-drum, and this ren 
der it impossible to turn such drum through 
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the medium of the rope or cable F, and hence 
the attendant will be unable to start the car 
until all of the doors are closed. 

If desired, the branch cables q may be done 
away with and the main cable Q passed un 
der an idler U, arranged a little above the 
idler T, and thence passed around a pulleyb', 
journaled on the lug b on the corner of the 
door, the cable then passing over the idler T, 
as before, whereby when the door is opened 
a loop of the cable will be drawn into the hol 
low portion S of the casement and the weight 
accordingly elevated. This construction, 
however, multiplies the resistance of the 
weight R, upon the door and might be con 
sidered inferior to the preferred form before 
described for that reason. 
As a modification of the form shown in Fig. 

(5, the lug b may be extended into the box or 
casing P through the opening p and between 
the idlers TU, so that the pulley b' may be 
journaled in its end in such a position as to 
allow the main cable to hang vertically be 
tween the three pulleys, thus avoiding the 
necessity of overcoming the friction in open 
ing a door, which is entailed by the cable run 
ning between the idlers TU and around the 
pulley b' on all the doors below the door be. 
ing opened. 

Having thus described our invention, what 
we claim as new therein, and desire to secure 
by Letters Patent, is 

35 
1. In an elevator, the combination, with the 

shaft having doors, of a cable suspended in 
said shaft and connected to each of said doors, 
a weight secured to said cable, a power-con 
trolling shaft, a drum on said power-control 
ling shaft, means for rotating said drum from 
the elevator-car, a brake for locking said 
drum against rotation, and a lever actuated 
by said weight for releasing said brake, sub 
stantially as set forth. 
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2. In an elevator, the combination, with the 
shaft having doors, of a cable suspended in 
said shaft and connected to each of said doors, 
a weight secured to said cable, the power-con 
trolling shaft, a brake forlocking said power 
controlling shaft against rotation, means for 
actuating said power-controlling shaft from 
the elevator-car, and a compound lever for 
releasing said brake arranged in the line of 
movement of said weight, substantially as set 
forth. 

3. In an elevator, the combination, with the 
elevator-shaft having-doors, of a cable sus: 
pended in said shaft and connected to each 
of said doors, a weight, secured to said cable, 
the power-controlling shaft, means for actu 
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ating said power-controlling shaft from the 
elevator-car, a brake for locking said power 
controlling shaft against rotation, toggles for 
actuating said brake, a spring for actuating 
said toggles to hold the brake normally in en 
gagement, and a compound lever for releas 
ing said brake arranged in the line of move 
ment of said weight, substantially as set forth. 

4. In an elevator, the combination, with the 

elevator-shaft having doors, of a weight-box, 
a cable suspended in said box and connected 
with each of said doors, a weight secured to 
said cable, the power - controlling shaft, a 
brake for locking said shaft against rotation, 
and a compound lever for releasing said 
brake and projecting through said weight 
box in the line of movement of said weight, 
substantially as set forth. 

5. In an elevator, the combination, with the 
elevator-shaft having doors, of a suspended 
cable, branch cables connecting said doors 
with said suspended cable, a weight secured 
to said suspended cable, the power-control 
ling shaft, a brake for locking said shaft, and 
a lever for disengaging said brake arranged 
in the line of movement of said weight, sub 
stantially as set forth. 

6. In an elevator, the combination, with the 
elevator-shaft having doors, of a suspended 
cable, branch cables connecting said first ca 
ble with said doors, pulleys over which said 
branch cables pass, a weight secured to said 
first cable, the power-controlling shaft, a 
brake for locking said shaft, and a lever for 
disengaging said brake arranged in the line 
of movement of said weight, substantially as 
set forth. w 

7. In an elevator, the combination, with the 
elevator-shaft having doors, of a non-circular 
weight-box, a cable suspended in said box 
and being connected with each of said doors, 
a non-circular weight secured to said cable in 
said box, the power-controlling shaft, and a 
brake for locking said shaft adapted to be 
disengaged by the movement of said weight, 
substantially as set forth. 

8. In an elevator, the combination, with the 
elevator-shaft having doors, of the box P, a 
cable suspended in said box, the hollow slot 
ted frames S, lugs on said doors, projecting 
into said hollow frames S, branch cables con 
necting said lugs with said first cable, pulleys 
over which said branch cables pass, a weight 
secured to said first cable, the power-control 
ling shaft, and a brake for locking said shaft 
adapted to be disengaged by movement of 
said weight, substantially as set forth. 

9. In an elevator, the combination, with the 
elevator-shaft having doors, of a weight for 
holding said doors closed, the power-control 
ling shaft, a drum on said shaft, the rope F, 
passing around said drum, brake-shoes ar 
ranged to impinge said drum, toggles for actu 
ating said brake-shoes, a spring for forcing 
said toggles in one direction, and a compound 
lever for forcing said toggles in an opposite 
direction arranged in the line of movement 
of said weight, substantially as set forth. 

10. In an elevator, the combination, with the power-controlling shaft having a drum 
thereon, of the pivoted brake-shoes H, having 
elongated arms arranged to impinge said 
drum, toggles connecting said arms, the fixed 
bracket L, the telescopic pin or shaft having 
one end secured to said bracket and its other 
end to said toggles, a spring sleeved on said 
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telescopic shaft for forcing said brake-shoes 
into engagement, and means for disengaging 
said brake-shoes, substantially as set forth. 

11. In an elevator, the combination, with 
5 the elevator-shaft having doors, of a weight 
connected with said doors for closing them, 
an antifriction-roller on said weight, means 
for preventing the rotation of said weight, a 
brake for preventing the movement of the ele 

Io vator-car, and a lever for disengaging said 
brake and arranged to be impinged by said 
antifriction-roller, substantially as set forth. 

12. In an elevator, the combination, with a 
weight for closing the doors and a brake for 

15 preventing the movement of the elevator-car, 
of a pivoted lever O for disengagiag said 
brake, the standardt, through which said lever 
passes, the lever T", pivoted in saidstandard 
it and resting upon the end of the lever O and 

20 being arranged in the line of movement of 
said weight, and a guide for said lever Tsub 
stantially as set forth. 

13. In an elevator, the eonbination, with 
the elevator-shaft having doors, of a weighted 
cable suspended in said shaft, antifriction de 25 
vices arranged between said cable and door. 
and a pulley secured to the door and adapted 
to engage the cable between said antifrictioni 
devices, substantially as set forth. 

14. In an elevator, the combination, with 3o 
the elevator-shafthaving a door, of a weighted 
cable suspended in said shaft, antifriction 
rollers journaled one above the other between 
said cable and door, a bracket or lug on said 
door projecting between said antifriction- 35 
rollers, and a pulley on said bracket or lug. 
adapted to engage said cable, substantially 
as set forth. - - - 

WALTER J. ROCHFORD. 
ERNEST W. KEMPTER. 

Witnesses; 
R. C. OMOHUNDRO, 
F. A. HoPKINS, . 

  


