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UNITED STATES PATENT OFFICE. 

FRANCIS B. PERKINS, OF BOSTON, MASSACIE USETTS, ASSIGNOR TO THE 
NATIONAL COMPANY, OF CHICAGO, ILLINOIS. 

ELECTRC E L EVATOR. 

SPECIFICATION forming part of Letters Patent No. 570,410, dated October 27, 1896. 
Application filed September 7, 1895, Serial No. 561,862, (No model.) 

To ?till, uhon, it 1) (t1/ (oncei'i. 
Be it known that I, FRANCIS B. PERKINs, 

a citizen of the United States, residing at 
Boston, in the county of Suffolk and State of 
Massachusetts, have invented certain new 
and useful Improvements in Electric Eleva 
tors, of which the following is a specification. 
This invention relates to electric elevators; 

and it has for its object to provide such ap 
paratus With safety devices; and it consists 
in the various features of construction and 
arrangement as are hereinafter more partic 
ularly pointed out. 

Referring to the accompanying drawings, 
wherein is shown one embodiment of an ele 
vator apparatus having the improvements 
connected there with, Figure 1 represents in 
side elevation an elevator mechanism, eleva 
tol-Well, and portion of a car in section. 
Fig. 2 is a left-hand side elevation of the op 
erating mechanism shown in Fig. 1. Fig. 3 
is an enlarged detail of the locking device 
for the starting and stopping mechanism. 
Fig. 4 is an enlarged detail showing the elec 
trically - controlled brake mechanism, and 
Fig. 5 is a diagram showing the arrangement 
of circuits. 

In elevator apparatus it is common to pro 
vide an electric motor and to connect this 
electric motor with the elevating engine or 
apparatus by means of a belt, and it is evi 
dent that if from any cause this belt should 
become displaced or should break serious in 
jury is likely to result. 
One of the objects of this invention is to 

provide means whereby if the belt should be 
displaced or break the circuit of the motor 
and elevator mechanism will be cut out. In 
carrying out this feature of the invention 
there is a lever or arm which is supported in 
its normal position by the belt connecting 
the motor with the elevator-operating mech 
anism, which level or arm is arranged to con 
trol the circuit of the motor in such a man 
ner that if the belt should be displaced or 
broken the lever or arm would fall by grav 
ity or otherwise to its abnormal position and 
operate the Switch or cut-out. 

Referring to the drawings, the electric 
motor MI is of any usual or desired type and 
construction and has a driving-pulley M', con 

nected by a driving-belt B with a pulley n, 
fast on the driving-shaft in of any usual ele 
vator - operating mechanism which is pro 
vided with a suitable starting and stopping 
mechanism, and the said driving - shaft is 
herein represented as constituting the worm 
shaft, which drives a pair of worm-wheels 
placed within the casing A and which rotate 
drums A", on which are wound the lifting 
ropes c, connected to move the elevator 
car C. 
Mounted on a suitable support e, erected 

on and insulated from the base A* of the ele 
vator-operating mechanism, is a lever or arm 
e', pivoted at the point 50 and preferably pro 
vided with a pulley or roll e, which rests 
upon the belt B and sustains the level or 
alm in its elevated or normal position, and 
the said lever or arm may be further extended 
beyond the pulley e' to sustain a weight W, 
or it may be acted upon by an equivalent de 
vice, as a spring or otherwise, to increase the 
pressure of the pulley upon the belt. This 
lever or arm is arranged to control the motor 
circuit, and in the present instance the end 
of the arm e' adjacent to the pivot 50 car 
lies a movable contact f, which bears upon 
a contact 2 when the arme' is held in its ele 
wated position, and when, through the break 
ing or displacement of the belt or otherwise, 
the arm is depressed or falls into the position 
indicated in dotted lines in Fig. 2, the con 
tact if passes off from the contact 2, breaking 
the electric circuit and cutting out the mo 
tor. This electric contact may be arranged 
anywhere in the electric circuit, and in the 
illustration this contact 2 is arranged in the 
circuit near the feed or main conducting 
wires, as indicated in Fig. 5. 

In the apparatus shown there is a shipper 
wheel O, operated by a shipper-l'ope O' and 
mounted on a shaft O and operated in the 
usual way from the elevator-car. This shaft 
O is provided with a movable contact-level: o, 
which in the normal or stationary condition 
of the apparatus is in the position shown in 
Fig. 1, but when the shipper-rope is moved 
this contact-lever Wipes over a series of coln 
tacts 7 or S containing varying resistances, 
and breaks the current through the armature 
of the motor in one or the other direction to 
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cause the motor to rotate in the desired direc 
tion to raise or lower the elevato-cal'. These 
circuits are best indicated in Fig. 5, wherein 20 
and 21 represent the positive and negative 
feed or main-line wires for supplying current 
to the motor. The movable contact-level O' 
is provided with an insulated contact arm or 
brush p, which coöperates with three con 
tacts or terminals p" p”, With the latter of 
which it is in constant engagement. The con 
tact or terminal p is in electrical connection 
with the conductor 12, leading to the main 
line wire 21. The terminal or contact p' is 
connected by a wire p with the conductor 9, 
leading to one of the brushes of the al'mature, 
and the terminal p' is connected by a wire p' 
with the conductor 10, which connects with 
the other brush of the motor. The conduc 
to 5 leads from the main line 20 to the pivot 
point 50 of the arm or lever e', the arm f of 
which normally connects the pivot-point 50 
with the contact 2. Flom this contact ex 
tends a conductol" (), connecting with the con 
tact-level O. Extending from the conductor 
6 is a conductor 12, including the field-mag 
net coils of the motor MI and connected to the 
feed or main line 21. 

It is desirable to provide means for locking 
the shipper-wheel of the starting and stop 
ping mechanism to prevent its being moved 
when from any cause the current of the elec 
tric motor is in an abnormal condition, as, 
for instance, by the displacement or break 
ing of the belt or otherwise, and another fea 
ture of the invention relates to the construc 
tion and arrangement of this locking device. 
In carrying out this feature of invention an 
electromagnet or Solenoid h, supported on a 
suitable bracket h’, is placed in the conduc 
tor 6 of the motor-circuit, and the armature 
l' carries a detent, l, adapted to engage a 
notch or recess l in the periphery of the 
shipper-wheel O. When the magnet or solen 
oid l is properly energized, the armature it.' 
is attracted and held in its normal position 
(shown in Fig. 1) and the shipper-wheel can 
be operated in the usual way, but when, 
through the failure of a proper current pass 
ing through the solenoid it is weakened or de 
energized, the al'maturel drops and the de 
tent l' enters the notch or recess it in the 
hand-wheel, When the latter is lifted into its 
mid-position, as represented in dotted lines 
in Fig. 3, and the hand-wheel is thus pre 
vented from being moved until the magnet 
or solenoid h is properly energized and the 
amature thereof attracted and the detent, 
lifted clear from the notch. 
The brake mechanism which controls the 

Operation of the elevator mechanism is also 
regulated or controlled by an electromagnet 
or Solenoid placed in the motor-circuit, so 
that When the circuit is weakened or inter 
lupted ill any Way, as by the movement of 
the lever or arm e' or otherwise, the brake 
mechanism Will immediately act to stop the 
elevator, and, as herein represented, the brake 

mechanism consists, essentially, of a disk (t", 
fast on the main shaft n, and embraced by a 
strap C, having its end secured to a disk or 
wheel (t, mounted on a shaft Ct", having its 
bearings in brackets or suppolts Oil the bed 
A. Mounted on the shaft (t" is a Weighted 
lever ci", which normally tends to rotate the 
shaft Ct' and disk Ci in the direction of the 
al' row thereon and to thus d’aw the belt. Ol' 
strap a tightly about the disk or wheel (t" to 
act as a bi'ake and prevelt the disk Ol' wheel 
and the worm-shaft connected thele With from 
being rotated. 
To release the brake and permit the rota 

tion of the worm-shaft it is necessay to lift 
the weighted lever C", rotate the disk ( in 
the opposite direction, and thus slacken the 
strap a? about the disk or wheel, and to do 
this the shaft (t", as he'ein represented, is 
provided with an arm Ct, extending at the 
same side of the shaft as the Weighted level' 
(t1, and connected to the outer end of this 
arm (t1 is the Outer end of an al'mature Ol' 
core l of the electromagnet or Solenoid I. 
This electromagnet or solenoid is connected 
in the circuit of the motor and is secured to 
the end of a rod l', fitted at its upper end With 
a roll or stud l, normally resting in a depres 
sion in the cam-surface of the horizontally 
movable lack l, in mesh with and actuated 
by a pinion l', fast on the shipper-Wheel shaft 
O. As the shipper-wheel is turned in one or 
the other direction to cause the elevator mech 
anism to raise or lower the elevato'-car C, the 
pinion it will move the rack l'horizontally to 
lift the roll or stud land its rod l, and if the 
solenoid L, carried by the said rod, is properly 
energized, the al'mature or corel thereof will 
be drawn up with the solenoid and lift the 
weighted lever (t" to slacken the stral) (t 
about the disk C." and permit the elevator 
mechanism to be set into operation. If, how 
ever, the motor-circuit should be Weakened 
or interrupted, the solenoid will not be ener 
gized, in which case, even if the rodl be li?ted 
by the starting and stopping mechanism, as 
described, the solenoid will not draw after it 
the armature l on the arm Ct', but will leave 
the armature and weighted level' in their nor 
mal position with the brake set, so that so 
long as the motor-circuit is Weakened ol' in 
terrupted it will be impossible to start, the 
elevator mechanism by the staiting and stop 
ping mechanism even if it be unlocked, be 
cause of the impossibility of releasing the 
brake when the solenoid is not sufficiently 
energized; but immediately upon the restoral 
tion of the motor-circuit to its normal condi 
tion the solenoid will be energized, attracting 
the armature l, so that it will move with the 
rod l as a single piece or member, permit 
ting the brake mechanism to be retracted 
or controlled by the starting and stopping 
imechanism. 
When the brake mechanism is in operation, 

with the brake released, it is evident that i? 
the motor-circuit should be weakened or in 
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terrupted, either by the dropping of the lever, 
e' or otherwise, the solenoid will be de&ner 
gized to a sufficient extent to release or drop 
its armature, and the weighted lever ?t' will 
apply the brake and stop the machine; Or, if 
the current should be weakened or inter 
rupted while the machine is at rest, it will be 
impossible to start the machine so long as the 
circuit remains in its weakened Ol' broken 
condition, owing to the impossibility of lifting 
the armature land weighted lever C. 
The operation of the device will be readily 

understood and it will be seen that if the at 
tendant, by means of the shipper-rope or other 
suitable mechanism, moves the shipper-wheel 
O and its shaft O and brings the lever O’ into 
engagement with one or the other series of 
contacts, as, for instance, the resistance-con 
tact 7, the motor will be operated to cause the 
elevator to ascend and the armature-circuit 
of the motor is completed and the circuit of 
electricity from the main line will follow the 
following circuit: from the main-line wire 20 
through the wire 5 to the point 50 of the levere', 
the movable contactf, fast contact 2, conduc 
tor 6,in which are located the magnets or solen 
oids h and L, thence to the contact-lever O, 
through the resistance-coils and contacts 7, to 
the conductor 9, through the brushes and ar 
mature of the motor, and thence to the line 
wire 21, through conductors 10, wire p, con 
tacts ppp., and conductor 12. At the same 
time the field-circuit of the motor is completed 
and may be traced from the wire 20, through 
the wire 5, contacts f and 2, conductors 6 and 
12, the electromagnet-coils of the motor, and 
the conductor 12 to the line-Wire 21. 

If it is desired that the elevator should de 
scend, the operator turns the switch-lever o' 
into contact with the resistances S, bringing 
the brush or contact p into engagement with 
the contact p', thus completing the armature 
circuit through the conductor 10, brushes and 
armature of the motor, the conductor 9, wire 
p', contacts p' pp, and the Wire 12 to main 
line Wire 21. 
The field-circuit is the same as that de 

scribed before, and the motor operates in the 
opposite direction to that produced when the 
circuits are as first described. 

It will thus be seen that if the belt, B breaks 
or becomes deranged the circuit of the motor 
is broken and the elevator mechanism is im 
mediately stopped by the brake mechanism 
and the shipper mechanism is locked as Soon 
as it reaches its mid-position, so that it call 
not be operated until the circuit is again cont 
plete and in working order; and if from the 
breaking of the belt or otherwise the cur 
rent is weakened or the circuit broken the 
magnets or solenoids h, L will release their ar 
matures and stop and lock the elevator mech 
anism, irrespective of the extent of the move 
ment of the arm e'. If the motor M is auto 
matic in its action--that is, when it is SO COn 
structed as to regulate the current according 
to the loaditis required to operate-if in such 

case the belt should be displaced or become 
broken, the load will be suddenly removed 
and the automatic regulation of the motor 
will immediately operate to reduce the cur 
rent employed to Such a point as is necessary 
to drive the motor alone, the current, how 
ever, being thus so Weakened that the Solen 
oid L will release its armature and apply the 
brake to stop the mechanism, and in this case 
the lever e' may be dispensed with. 
This invention is not limited to the particul 

lar construction and arrangement shown, as 
the principles thereof may be embodied in 
other constructions by those skilled in the 
art and parts of the invention may be used 
separately or in connection with other inven 
tions. 
What I claim is 
1. The combination with a motor, an ele 

vator mechanism actuated thereby, a starting 
and stopping mechanism, and a brake mech 
anism for Said elevator mechanism, of an elec 
trically-controlled connection in circuit with 
said motor and connecting said brake mech 
anism. With said Staiting and stopping mech 
anism, and an electrically-controlled locking 
device to lock said starting and stopping 
mechanism, Substantially as described. 

2. The combination with a motor, an ele 
vator mechanism actuated thereby, and a 
Starting and Stopping mechanism, of all elec 
trically - controlled locking device for said 
starting and stopping mechanism in circuit 
with said motor, Substantially as described. 

3. The combination with a motor, an ele 
rator mechanism actuated thereby, and a 
starting and stopping mechanism therefor, of 
an electrically-controlled locking device for 
Said starting and Stopping mechanism al 
ranged to hold Said Starting and stopping 
mechanism in its mid-position when the mo 
tor-current is insufficient to operate the ele 
vator mechanisim, substantially as described. 

4. The combination with a motor, an ele 
vator mechanism actuated thereby, and a 
starting and stopping mechanism therefor, of 
a belt connecting the motor and elevator 
mechanism, an arm Supported in its normal 
position by said belt, a circuit-controller op 
erated by said arm, and an electrically-con 
trolled locking device for the starting and 
stopping mechanism in circuit with said no 
tor, Substantially as described. 

5. The combination. With a motor, an ele 
Vator nechanism actuated thereby, and a 
shipper-wheel for controlling said mechan 
ism, of a belt connecting the motor and ele 
Vator mechanislm, an arm Supported in its 
normal position by said belt, a circuit-con 
troller operated by said arm, and a locking 
device in circuit with said circuit-controller, 
substantially as described. 

G. An elevator mechanism having a ship 
per. Wheel provided with a recess, and a lock 
ing mechanism for Said shipper-wheel com 
prising an electromagnet, its armature and 
detent, substantially as described. 
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7. An elevatol’ mechanism, having a ship 
per-wheel provided with a recess, a motor coln 
nected with and to operate said mechanism 
by a belt, combined with an arm Supported 
by said belt, a movable contact controlled by 
said arm and controlling the motor-circuit, 
and an electromagnet in said circuit having 
an allmature and detent to engage Said ship 
per-wheel, substantially as described. 

S. The combination with a motor, an ele 
vator mechanism actuated thereby, a starting 
and stopping mechanism therefor, and a brake 
mechanism for said elevator mechanism, of 
a belt connecting the motor and elevator 

mechanism, an arm held in its normal posi 
tion by said belt, an electrically-controlled 
locking device for the starting and stopping 
mechanism in circuit with said motor, and an 
electrically-controlled brake mechanism also 
in circuit with said motor, substantially as 
described. 

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

FRANCIS 3. PERKINS. 
Witnesses: 

LOUIS E. G. GREEN, 
IIENRY C. WILSON. 


