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UNITED STATES PATENT OFFICE. 

FRANK. E. II ER D MAN, OF WIN NET KA, ILLIN OIS. 

MECHANISM FOR OPERATING ELEWATOR-CONTROLLING MECHANISM, 

SPECIFICATION forming part of Letters Patent No. 551,820, dated December 24, 1895. 
Application filed July 10, 1895, 

To all vi?ion, it Taly conce77. 
l3e it known that I, FRANK E. HERDMAN, a 

citizen of the United States, residing at Win 
Inetka, county of Cook, and State of Illinois, 
have invented a new and useful Improve 
ment in Mechanism for Operating an Eleva 
tor-Controlling Mechanism, of which the fol 
lowing is a full, clear, and exact description, 
reference being had to the accompanying 
drawings, which form a part of this specifica 
tion. 
Speaking generally, my invention consists 

in operating the elevator-controlling mech 
anism by means of an auxiliary motor. 

In the operation of the operating mechan 
ism of elevators, whether the same be a Wa 
ter-motor, a steam-motor, or an electric mo 
tor, they have always been controlled di 
rectly from the car, and, while my invention 
is especially adapted to elevating mechan 
ism which is driven or operated by an elec 
tric motor, still it can be adapted for use 
with any other character of motor. 

I will first describe my invention as used 
in a case where the elevator is driven by an 
electric motor. 

In the drawings, Figure 1 is a front view 
of an elevator-lmachine. Fig. 2 is an enlarged 
front view of the auxiliary motor and its 
connection. Fig. 3 is a section on line acac 
of Fig. 2. Fig. 4 is a detail view on line 
it at of Fig. 3, showing the automatics and 
their connections with the winding - drum 
shaft. Fig. 5 is a diagram showing the wir 
ing. Fig. 6 is a front view of a modified 
form. Fig. 7 is an enlarged front view of 

Fig. S is a sec 
Fig. 9 is a front 

the switch shown in Fig. (3. 
tion on line ' ' of Fig. 7. 
view of another modified form. Fig. 10 is a 
front view of another modified form. Fig.11 
is a diagram showing the wiring of Figs. 6 
and 9. Fig. 12 is a diagram showing the 
wiring of Fig. 10. Fig. 13 is an end view of 
sheaves and rock-arm of Fig. 9. 
M is a main driving-motor. m., its shaft, 

connects with the winding-drum an' of an 
elevating apparatus. O is the Switch mech 
anism for said motor connected to the op 
erating -bar A, which switch controls the 
operation of the motor I, which drives the 
elevating apparatus. - 

C is a connecting-rod, one end being con 
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nected to said operating-bar and the other 
end to a crank Ct', which crank is connected 
to a sleeve Bloose upon the shaft I. C is the 
operating-sheave, also loose upon the shaft I. 
Connected to this sheave C are the contacts 
B' B° C. C. D is an arm having a brush d 
at each end. This arm D is also connected 
to the sleeve Bloose upon the shaft I. E is 
an auxiliary motor, in which e is the arma 
ture, and e' the field, and e is the shaft of 
said motor, having the Worm e”, which meshes 
with the worm-wheel Floose upon said sleeve 
B. This worm-wheel F is provided with the 
female jaw F of a friction-clutch. G is the 
male jaw of the fiction-clutch. This male 
jaw G is loose on the shaft I. The end of 
the sleeve B has a flange b provided with 
orifices b', and the friction-jaw G has pins g 
entering said orifices, thus causing the sleeve 
B to revolve with the male friction-jaW G, 
but permitting the friction-jaw G to have an 
end movement independent of the sleeve B. 

ll is a solenoid, the core of which is the 
shaft I. When the magnetis excited, it tends 
to draw the shaft I into it, thereby causing 
the fiction-jaws F and G to lock, and when 
the motor E is operated the friction-wheels F 
and Grevolve, and the sleeve B also revolves 
due to the pins g. One Wire from the source 
of current-supply passes directly to the field 
of the motor and by a shunt-circuit to solen 
oid H, and after passing through the field is 
connected to the plate c, the other wire pass 
ing directly to the Solenoid H, and also to 
the plate C". The armature of the motor is 
connected with the plates B and B'. (See 
Fig. 5.) 
The motor E is a series-Wound motor, with 

sufficient resistance in the field-coils to admit 
of the current to be thrown directly onto the 
motor without any intervening rheostat resist 
ance. 
The sheave C is connected to the car by any 

means-such, for instance, as cables-and 
when turned in one or the other direction, ac 
cording to which way it is desired to move 
the car, is thrown an amount according to the 
speed desired for the car to move. This move 
ment of the sheave to the right or to the left 
moves the corresponding contacts carried by 
said sheave the corresponding distance, the 
arm D not being moved by the movement of 
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the sheave. For instance, the sheave is moved 
to the right. That brings the contact at the 
upper end of the arm D in connection with 
the plate B" and the plate C, and the contact 
at the lower end of the arm in connection With 
the plate B° and C. As a result the circuit 
is closed through the motor E, and also through 
the solenoid H. Through the medium of the 
magnet the friction - wheels F and G are 
brought in connection with each other, and 
with the revolution of the motor the friction 
wheels F and Grevolve together. This move 
ment revolves the sleeve B, and through the 
nedium of the crank a' and connecting-rod a 
moves the operating-arm A in One direction. 
This also causes the arm D to be moved. 
The wiring is such that the motor revolves 

so that the arm D is moved in the Salme di 
rection as that which the sheave Was moved 
to make the contact, and it Will move until 
it passes off of the contacts. The extent of 
its movement, and thus the extent of the 
movement of the bar A, is determined by the 
extent which the sheave C Was moved. As 
soon as the contact on armD passes off of the 
contacts carried by the sheave the circuit is 
broken and the motor E stops. Thus the 
distance the operating-bar A is throw in in 
either direction depends entirely upon how 
far the sheave C has been moved by the op 
erator in the car, and thus the extent which 
the operating mechanism is thrown into ac 
tion is directly determined. If the operator 
desires to move in the same direction. With a 
higher speed, he would merely move the 
sheave again in the same direction, which 
would throw the motor E again into action 
and cause the arm D and the operating-bar 
to move again an amount equal to the amount 
that the sheave was thrown over, and thus 
throw the elevator-operating motor so much 
the more into action. 
As soon as it is desired to Stop the Operator 

moves the sheave to its central position, which 
would again admit current to the motor E, but 
in a reverse direction from that before de 
scribed, and the motor E would revolve in 
the opposite direction, the distance which the 
sheave C was moved, and bring the arm D to 
the center, and thus the operating-bar A 
would be allowed to move in the direction op 
posite to that before described, a movement 
equal to that which it had been moved to 
throw the elevator-operating motor into ac 
tion, and thus it would again be brought to a 
central position, and the elevator-operating 
motor would be cut Out of action. The return 
movement of the Operating-bar can take place 
by means of the brake-Weight, which in the 
ordinary construction of elevators tends to 
operate to bring the operating-bar to its cen 
tral position. However, where the brake is 
not so arranged as to bring it to its central 
position the following mechanism could be 
used: The Weight W is attached to an arm 
connected to the sleeve B. In consequence 
if for any reason the friction-jaws F and G 
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are released the operating mechanish Would 
with certainty be brought to its central posi 
tion on account of this Weight. The use Of 
either the brake - weight ol' this allNiliary 
mechanism of the weight W connected With 
the sleeve B is of importance where the motor 
driving the main elevator is an electric motor. 
For instance, if the current for any reason 
were cut off from both the operating-motol' 
and the motor Ethe solenoid H. WOuld. Of COUI'se 
be released, and the Weight W WOuld cause 
the operating mechanism to come to its cell 
tral position. It is necessary to provide for 
this latter condition, because if it Were not 
provided for as above described the Operating 
mechanism would be left in the position fol' 
the operating-motor to operate and might be 
in the condition in which the full power of 
the current was being received by the eleva 
tor-operating motor, and if the current Were 
connected again without bringing the Oper 
ating-bar to its central position too much cur 
rent would be initially admitted to the ele 
vator-operating motor and might cause the 
blowing of a fuse on account of the Operating 
mechanism being in such position as to pel'- 
mit the current to rush into the armatule 
without any intervening resistance. The fric 
tion wheels or jaws F and Ghave also another 
function. In elevators there is provided 
means for automatically stopping the eleva 
tor at the end of the travel. These means 
consist of having upon the shaft of the Wind 
ing-drum n' of the elevator a gear-wheel R' 
meshing with gear IK, having a relative move 
ment to the movement of the drum, and upon 
this gear-wheel are placed stops k, at prope' 
position, in alignment with calms P, as shown 
in Fig. 4, attached to the hub B. When the 
stop strikes the cam it tends to move the 
sleeve B and move the Operating mechanism, 
which movement, of course, is against the 
power of the motor E, and if it were not for 
the friction clutches or disks F and G the all 
tomatics would not operate, but the use of 
the friction-disks would cause the fiction 
faces to slip on each other, the catch in be 
tween them not being sufficient to prevent 
such movement, and thus by means of the all 
tomatics the operating-bar would be brought 
to a central position. 

In Figs. (3, 7, 8, and 11. I have shown a linodi 
fied arrangement in which the arm ID and 
contacts B B°C C° are carried by the ele 
vator-car 10. In this case the brushes d (l 
are connected to but insulated from a level 
D', loose upon the hub 13 of the sleeve on the 
shaft 14, secured to the side of the car. The 
contacts are secured to the sheave 15 COIn 
nected to the sleeve or hub 13. The cable 
passes around sheave 15, One end around 
sheave 16 and the other end around Shea Ve 
17, the free ends being connected to the top 
of the car, the sheaves 16 and 17 being at 
each end of a rock-arm 18, which rock-arm 
projects from the sleeve B. 
The movement of the lever D' moves the 
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brushes did in relation to contacts, instead 
of the contacts being moved, as before de 
scribed. The path of the current to the mo 
tor is shown in Fig. 11, and the motor when 

5 energized operates as in the other case, with 
the exception that it does not act upon the 
switch device directly through the sleeve B, 
but through the sleeve B acts upon the rock 
arm 1S, which, through the medium of the 
cables, moves the sheave 15, and through it 
the contacts, the result being the same as in 
the other case. 

In Figs. 9 and 13 I have shown a slight 
modification over that shown in Figs. 6, 7, 
and S. 
On the sleeve 13 to which the contacts are 
connected. This rock-bar carries and has at 
each end of this rock-arm twin sheaves 21, 
the cables being secured at one of their free 
ends to the top of the elevator-shaft, and 
pass around their respective sheaves 2 and 
are secured at their other free ends to sheave 
22, secured to the sleeve B. 
In Figs. 10 and 12 I have shown a modifi 

cation in which the auxiliary motor is not an 
electric motor, but is shown as a steam or 
hydraulic motor N, the valve-stem in of which 
is controlled by the solenoids n' in, having a 
core in central to both, the core being held 
normally in a central position by the weighted 
lever O*. The solenoid n' opens the ports to 
the cylinder in one direction, and the Solen 
oid n° in the other direction. The piston-rod 
P is connected to the rack P', which gears 
with the gear-wheel P', which wheel takes 
the place of the worm-wheel F of Fig. 2 and 
carries the friction-jaw F". The brush D and 
contacts B B° C C° are operated either as 
in Figs. 1 to 5 or Figs. 6 to 8 or Fig. 9, and 
the connections are as shown in Fig. 12. 
When the switch device is operated to ener 
gize the solenoid n', the valves are operated 
in one direction, and the operating mechan 
ism of the main motor moves in One direction, 
and when the switch device is operated to en 
ergize Solenoid in the valves are operated in 
the opposite direction, thus moving the op. 
erating mechanism in the opposite direction, 
the movement of the piston-rod P through 
rack P and gear P cutting out the switch in 
the same manner as the motor - shaft and 
Worm and worm-wheel of the devices of the 
previous figures. 
Having now fully described my invention, 

what I claim, and desire to protect by Letters 
Patent, is 

1. The combination with a driving motor 
and controlling mechanism for the same, of 
an allxiliary motor, connection between said 
allNiliary motor and the controlling mechan 
ism of the driving motor, controlling mech 
anism for the auxiliary motor, connection be 
tween Said auxiliary motor and said auxil 
iary motor controlling mechanism, means in 
dependent of the auxiliary motor, to move 
said auxiliary motor controlling mechanism, 
the extent of movement of said auxiliary mo 

In this case the rock-arm 20 is fixed 
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to controlling mechanism by the auxilially 
motor being determined by the extent of move 
ment of said auxiliary motor controlling mech 
anism by means independent of the motor. 

2. The combination with a driving motor 
and controlling mechanism for the same, of 
an electric motor, connection between said 
electric motor and the controlling mechanism 
of the driving motor, a switch device for ad 
mitting current to the motor, connection be 
tween said electric motor and said switch de 
vice, means independent of the electric mo 
tor to move said switch device, the extent of 
movement of said switch device by the elec 
tric motor being determined by the extent of 
the movement of switch device by means in 
dependent of the motor. 

3. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, a gear on the shaft of said 
motor, a gear wheel meshing with the gear on 
said motor shaft, a friction clutch carried by 
said gear wheel, and a second friction clutch 
wheel adapted to connect with said first men 
tioned friction clutch, and connection between 
the last mentioned clutch and the driving no 
tor controlling mechanism, and controlling 
mechanism for said auxiliary motor. 

4. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, a gear On the shaft of Said 
motor, a gear wheel meshing with the gear on 
said motor shaft, a friction clutch carried by 
said gear wheel and a second friction clutch 
wheel adapted to connect with said first men 
tioned friction clutch, and connection be 
tween said last mentioned clutch and the 
driving motor controlling mechanism, and 
means to operate said auxiliary motor for a 
determinate time. 

5. In combination with a driving motor and 
controlling mechanism for the same, of an 
allxiliary motor, a gear on the shaft of said 
motor, a gear wheel meshing With the gear on 
said motor shaft, a friction clutch callied by 
said gear wheel and a second friction clutch 
wheel adapted to connect with said first men 
tioned friction clutch and connection between 
the last mentioned clutch and the driving mo 
tor controlling mechanism, electric control 
ling mechanism for the auxiliary motor, con 
nection between said auxiliary motor and said 
electric controlling mechanism, means inde 
pendent of the electric motor to operate said 
electric controlling mechanism, the extent of 
operation of said electric controlling mech 
anism by the auxiliary unotor being deter 
mined by the extent of movement of said con 
trolling mechanism by means independent of 
the motor. 

6. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, a gear on the shaft of said 
motor, a gear wheel meshing with the gear on 
said motor shaft, a friction clutch carried by 
said gear wheel, and a second friction clutch 
wheel adapted to connect with said first men 
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tioned friction clutch, and connection between 
the last mentioned clutch and the driving mo 
tor controlling mechanism, electric controlling 
mechanism for the auxiliary motor, a solen 
oid, the core of which solenoid is connected 
With the last mentioned friction clutch, the ar 
rangement being such that when the solenoid 
is energized the said last mentioned clutch 
member makes connection with the control 
ling mechanism and severs connection when 
the solenoid is de-energized. 

7. In combination with a driving motor and 
controlling mechanism for the same, of an 
auxiliary motor, a gear on the shaft of said 
lmotor, a gear wheel meshing with gear on 
said motor shaft, a friction clutch carried by 
said gear wheel, and a second friction clutch 
wheel adapted to connect with said first men 
tioned friction clutch, and connection be 
tween the last mentioned clutch and the driv 
ing motor controlling mechanism, electric 
controlling mechanism for the auxiliary 
motor, a solenoid, the core of which solenoid 
is connected. With the last mentioned friction 
clutch, the arrangement being such that 
when the solenoid is energized the said last 
mentioned clutch member makes connection 
with the controlling mechanism and severs 
connection when the solenoid is energized, 
and means to operate said auxiliary motor 
for a determinate time. - 

S. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, a gear on the shaft of said 
motor, a gear wheel meshing with the gear on 
said motor shaft, a friction clutch carried by 
said gear wheel, and a second friction clutch. 
wheel adapted to connect with said first men 
tioned friction clutch, and connection between 
the last mentioned clutch and the driving mo 
tor controlling mechanism, electric control 
ling mechanism for the auxiliary motor, a so 
lenoid, the core of which solenoid is connected 
with the last mentioned friction clutch, the ar 
rangement being such that when the solenoid 
is energized the last mentioned clutch mem 
ber makes connection with the controlling 
mechanism and severs connection when the 
solenoid is de-energized, a switch device for 
controlling the auxiliary motor controlling 
mechanism, connection between said auxili 
alry motor and said switch device, means inde 
pendent of the auxiliary motor to move said 
switch device, the extent of movement of said 
switch device by the auxiliary motor being 
determined by the extent of movement of 
switch device by means independent of motor. 

9. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, a gear on the shaft of said 
motor, the gear wheel meshing with the gear 
on said motor shaft, a friction clutch carried 
by said gear wheel, and a second friction 
clutch wheel adapted to connect with said first 
mentioned friction-clutch, and connection be. 
tween the last mentioned clutch and the driv 
ing motor controlling mechanism, electric con 

trolling mechanism for auxiliary motor, a 
solenoid, the core of which solenoid is con 
nected with the lastmentioned friction clutch, 
a sleeve, connection between said sleeve and 
the controlling mechanism, a clutch connec 
tion between said sleeve and the last men 
tioned friction clutch, the arrangement being 
such that when the solenoid is energized the 
friction clutch and sleeve are connected and 
the connection severed when the solenoid is 
de-energized, and means to operate the au X 
iliary motor controlling mechanism. 

10. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, connection between said 
auxiliary motor and the driving motor control 
ling mechanism, electric controlling mechan 
ism for the auxiliary motor, a switch device 
for said auxiliary motor controlling mechan 
ism, consisting of contacts, and a SWitch arm. 
carrying brushes, means to move the brush 
and contacts in relation to each other and coin 
nection between the auxiliary motor and the 
switch device, the extent of movement of the 
switch device by the auxiliary motor being 
determined by the extent of movement by the 
means independent of the motor. 

11. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, connection between said 
auxiliary motor and the driving motor con 
trolling mechanism, electric controlling mech 
anism for the auxiliary motor, a SWitch de 
vice for said auxiliary motor controlling mech 
anism consisting of contacts, and a switch arm 
carrying brushes, connection between the aux 
iliary motor and said switch arm, and means 
independent of the auxiliary motor to move 
said contacts in relation to the Switch arm. 

12. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, a gear on the shaft of said 
motor, a gear wheel meshing with the gear On 
said motor shaft, a friction clutch carried by 
said gear wheel and a second friction clutch 
wheel adapted to connect with said first men 
tioned friction clutch, and connection be 
tween the last mentioned clutch and the driv 
ing motor controlling mechanism, electric 
controlling mechanism for said auxiliary mo 
tor, a switch device for said auxiliary motor 
controlling mechanism consisting of contacts, 
and a switch arm carrying brushes, means to 
move the brush and contacts in relation to 
each other and connection between the at LX 
iliary motor and the switch device, the extent 
of movement of the switch device by the aux 
iliary motor being determined by the extent 
of movement of the device by the means in 
dependent of the auxiliary motor. 

13. The combination with a driving motor 
and controlling mechanism for the same, of 
an auxiliary motor, a gear on the shaft of said 
motor, a gear wheel meshing with the gear on 
said motor shaft, a friction clutch carried by 
said gear wheel and a second friction clutch. 
wheel adapted to connect with said first men 
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tioned friction clutch, and connection be 
tween the last mentioned clutch and the driv 
ing motor controlling mechanism, electric 
controlling mechanism for the auxiliary mo 
tor, a solenoid, the core of which solenoid is 
connected with the last mentioned friction 
clutch, the arrangement being such that when 
the Solenoid is energized the said last men 
tioned clutch member makes connection. With 
the controlling mechanism and severs con 
nection when the solenoid is de-energized, a 
switch device for the auxiliary motor con 
trolling mechanism, consisting of contacts, a 
SWitch arm carrying brushes, means to move 
the brush and contacts in relation to each 
other, and connection between the auxiliary 
motor and the switch device, the extent of 
movement of the switch device by the motor 
being determined by the extent of movement 
of the switch device by the means independ 
ent of the motor. 

14. The combination with a driving motor 
and controlling mechanism for the Same, of 
an auxiliary motor, a gear on the shaft of said 
motor, a gear wheel meshing With the gear on 
said motor shaft, a friction clutch carried by 
said gear wheel, and a second friction clutch 

& 

wheel adapted to connect With said first men 
tioned friction clutch, and connection be 
tween the last mentioned clutch and the driv 
ing motor controlling mechanism, electric . 
controlling mechanism for the auxiliary Imo 
tor, a solenoid, the core of which solenoid is 
connected with the last mentioned friction 
clutch, a sleeve, connection between said 
sleeve and the controlling mechanism, a clutch 
connection between said sleeve and the last 
mentioned friction clutch, the arrangement 
being such that when the Solenoid is ener 
gized the friction clutch and sleeve are con 
nected and the connection severed When the 
Solenoid is de-energized, a Switch device for 
the auxiliary motor controlling mechanism 
consisting of contacts, and a Switch arm car 
rying brushes, connection between said sleeve 
and the controlling mechanism, and means 
independent of the auxiliary motor to move 
said contacts in relation to the SWitch arm. 

In testimony of which invention I have 
hereunto set my hand. 

FRANK E. HERDMAN. 
Witnesses: 

WM. J. RENNA, 
A. K. ADLER. 
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