‘5 Sheets—Sheet 1.

_(No Model.) ,
F. E. HERDMAN,

ELECTRICALLY OPERATED ELEVATOR.
Patented Dec. 29, 1891,

No. 466,037.
| D
3

_
N
| . = ’T |' | I”
N' & Fj:- - {:_i—:-_ T _ “l l"
¢ N s Esaenl @1
ti‘ v ﬂ i :\ ,j—— L
=h TN
|
—L
_Fnwenlor:

Ny

boecn: & Merdy,,




(No Model.) _ 5 Sheets—Sheet 2.

F. E. HERDMAN,
ELECTRICALLY OPERATED ELEVATOR.

No. 466,037. ' Patented Dec. 29, 1891.

FTGC.2

THE NORRIS PETEAS CO., PHOTO-LITHO,, WASHINGTON, D. €.,




(No Model.) ’ 5 Sheets—Sheet,. 3.

F. E. HERDMAN,
ELECTRICALLY OPERATED ELEVATOR.

No. 466,037. o Patented Dec. 29, 1891.
TG 5.
+ —
AL
oy
) %“
-Z?
6
15

.zl;"

Attest - _Lrwerclor
Tt o Bevei— D'ZW(‘?‘/@%




(No Model.) | 5 Sheets—Sheet 4,
F. E. HERDMAN.

ELECTRICALLY OPERATED ELEVATOR.
No. 466,037, Patented Dec. 29, 1891.
| |
&

MWirnesses: ¢ InvenTor!

j ‘ g,,‘.“,/c E Me
W byles: acy,




(No Model.) - 5 Sheets—Sheet 5.

F. E. HERDMAN.
ELECTRICALLY OPERATED ELEVATOR.

No. 466,037, Patented Dec. 29, 1891.

1 FLOOR.

R N N

V2
222
P2

WITWESSES! ' INVENTOR:

M@W_/ - Fovsir rion




10

15

20

25

35

40

45

50

UNITED STATES

FRANK E. HERDMAN,

PAaTENT OFFICE.

OF INDIANAPOLIS, INDIANA.

ELECTRICALLY-OPERATED ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 466,037, dated December 99, 1891.

Application filed f‘ebruary 24,1891, Serial No, 382,519,

To all whom it may concern:

Be it known that I, FRANK E. HERDMAN, a
citizen of the Umted States, residing at In-
dianapolis, county of Marion,and State of In-
diana, have invented a new and useful Im-
provement in Elevators, of which the follow-
ing is a full, clear, and exact deseuptlon, ref-
erence bemw had to the accompanying draw-
ings, which f01 m a part of this specification.

In the drawings, Flo"me lisa s1de elevation
of elevator- operatlnv mechanlsm i Fig. 2 isa
plan view of same. Fig.3isa dlaglammatlc
view of solenoid, sw1tehes, and motor. TFig.4
is a detail sectlonal view of Wewhmtr-lever
tension apparatus. Fig.5 is a detdll view
of indicating device in connectlon with weigh-
ing-lever. Fl"‘ 6 is a front elevation of ele-‘
vator and operating mechanism for the same.

Similar letters and figures denote similar
parts,

Aisthe operating-drum, driven by the worm
B on the shaft 3’.. On the other end of the
shaft is the friction-wheel C, which is sleéved
on the shaft B’ and is ploVLded with the ten-
sion device, which in this case is a-spring, al-
though a weighted lever may be substituted
for the srring.

D’ is the driving-shaft, and sleeved upon

said shaft is the fuctlon wheel D.

Z is a lever fulerumed at 2z, which is con-
nected to the s’uppm‘n 2’. This lever Z has
the forked end z?, which surrounds the pin
2%, connected to the sleeve of the friction-
wheel D.

Z*is a connecting-rod connecting the lever
7 and the gear-wheel Y, the gear-wheel Y
working in the rack X, Wl‘lch is upon the op-
erating-bar O. This bdl terminates in the
rack O’ which works in the gear-wheel O?
upon the shaft of the operamn«r -sheave P.

E’ is a wheel upon the shaft of the worm’

B,and F is the brake, having the weight G at
the end of its lever.

H is a loose collar between the fixed collars
K K upon the worm-shaft B’.

J’is a pin upon the loose collar H, and J
is a lever provided with the forked end which
sarrounds the pin J’. I do not limit myself
to the exact connection between the worm and
lever J, except wherein the same is specifi-
cally claimed. The lever J is fulerumed at

I,and the end-thrust of the movement of the

(No model,)

worm or serew in either direction is taken up

by this loose collar II, and the movement of

this loose collar tends to move the lever J in
either direction—that is, to the right or to
the left. Near the lower end of the lever J
is attached a spuno L, whieh surrounds the
rod L/,

L? I8 are two studs which surround the rod
I/, the studs 1? being loose upon the rod I.!
and the stud 1.2 fixed. These studs are con-
nected together by the rods I4 and the rods
L* pass throuwh the stud 1. and through the
stud Lfand are connected to stud 12 The
lever J passes between the studs L3and LS, so
that the movement of the lever J tends to
compress the spring L—that is, the move-
ment of lever J has to be against the spring
L. The amount of tension or the amount of
power exerted by this spring is regulated by
turning the nuts M on the end of rods 14,
which compresses more or less the spring L
by moving stud I? and rod I.”.

N N are two stops on the operating-bar O.

By means of the lever J, I am enabled to
regulate the operation or movement of the
elevator, so as to prevent its becoming over-
loaded. Thus if fifteen hundred pounds is
the capacity of the machine at its highest
speed the spring would be tightened by the
nut M until the lever J would be left in its
central position with this load, and the oper-
ator could then move the friction-wheel D to
its greatest throw—that is, so as to get the
greatest differential speed between the shaft
of the motor or the friction-wheel D and the
friction-wheel C. If the load became greater
than fifteen hundred pounds, the throw of the
worm-wheel I3 would cause the lever to move
to the right, thus limiting the throw of the

‘operating-bar O, as the throw would be lim-
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ited by the stop N striking the barJ, and this .

would consequently reduce the speed of the
elevator to correspond with the. increased
load, thus preventing the overloading of the
electric motor or the overloading of the en-
gine, if it be driven directly by an engine, or
the overloading of the motive power, what-
ever it may be,and when theload is decreased
the spring L. returns lever J. As power, ex-
erted is the load multiplied by the speed, if,
therefore, when the load is increased I pro-

‘portionately decrease the speed I bring the
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power multiplied by the speed always to a
constant. This may be used in any elevator,
whether driven by the means tobe hereinafter
described in this particular device—to wit, an
electrie motor—orin any device for producing
the power—that is, it may be used equally
with a steam-motor, an engine, or with a hy-
draulic motor, the purpose being simply to
cause the speed multiplied by the power to be
a constant. As will be hereinafter deseribed,
if the elevator becomes too greatly overloaded,
so as to reach the danger limit, the elevator
will be stopped by the extreme movement of
the bar O. Inthiscasel couldusea weighted
lever in place of the spring, so that the lever
J would remain inactive until the danger
limit was reached, and when this oceurs the
weight would be overbalanced and the lever
rendered active and would move the operat-
ing-bar, so as to stop the elevator. If desir-
able, an indicator could be placed in the car,
so as to indicate the extent of the load—that
is, the extent to which the load increases over
the normal at which the lever is set—as shown
at Fig. 5,in which Z isan indicatorinthe car,
having graduations. zisapivotedindex-fin-
ger weighted at 2’. 2? is a cord, one end con-
nected to the indicator, and passes over pul-
leys 2%z%and the other end is connected to in-
dex-finger. 2°is a bell-crank lever, one end
connected to pulley 2% the other end con-
nected to rod z% which rod in turn is con-
nected to lever J. The bell-crank 2% is ful-
crumed at 2.  As the pulley z*is raised or
lowered the index travels around its center
and is brought opposite the different indicat-
ing-numbers, and the parts are so adjusted
that the movement of lever J foran increase
of load moves the index a distance to indisate
the change.

In order to provide an automatic stop at
each end of the travel of the elevator, I con-
struct the operating-sheave P so that it works
in a thread on the drum-shaft A’, so that the
movement of the drum-shaft movesthe sheave
upon said shaft. The hub of the operating-
sheave is provided with the toothed portion
A? and the drum-shaft A’ is provided with
the toothed portion A3 which are so adjusted
that when the drum has received sufficient
cable to bring the car to the end of its travel
the operating - sheave has moved upon the
shaft, so that the tooth on the sheave strikes
the tooth on the shaft of the drum, and the
sheave is revolved with the shaft, stopping
the mechanism.

The speed of the elevator is increased or
decreased by turning the sheave P, which in
turn operates the operating-bar O, which op-
erates the rack X in the gear Y, moving the
lever Z, so as to move the friction-wheel D up
and down the face of the friction-wheel C,
the friction-wheel C being held by the springs
hereinbefore described in close contact with
the frietion-wheel D. The operating-motor
in this case is an electric motor, and is oper-
ated in the following manner: R is the elec-
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tric motor, whieh has the shaft R’ connected
to it, which shaft is connected to the shafi of
the friction-wheel D or forms the shaft for
the friction-wheel D. The operation of this
motor is as follows: Q is a resistance-box in-
terposed between the motor and the source of
current-supply,and R*is the switch by means
of which the current is turned on or off. The
wires from the main circuit are connected to
the brushes 1 1 and 2 2. S is a solenoid, the
sald solenoid being in electrical connection
with the brushes 3 and 4, as clearly shown in
the diagrammatiecal sketeh. 5 and 6 are two
contacts on the switch, the wire from 5 pass-
ing directly to the pole of the armature of the
motor and the wire from 6 passing to the
brush 8, and a wire passes from the other
pole of the armature of the motor to the con-
tact-plate 9. The brush 8 is insulated from
and connected to the core of the solenoid and
moves with said core. The main current also
passes from one pole to the magnet of the
electric motor and from the other pole to the
brush 10. The other magnet of the electric
motor is connected to the contact-plate 12.
The brush 10 is conneected to and insulated
from the arm which carries the brush 8. 7 is
an insulated plate upon which the brush 8
rests when the current is off. The switch R?
is connected to the cam W, whieh is operated
by two pins w w’ on the operating-arm O.
T is alever which is connected to the arm 25,
to which the brushes 10 and 8 are connected
and to which the core of the solenoid is also
connected, and U is a connecting-rod which
connects the lever T with the rod V,said rod
V being connected to the brake G, and these
parts are so connected that the weight G nor-
mally holds the solenoid-core in the position
shown in drawings—thatis, holdsthesolenoid-
core out of action. When the operator moves
the operating-barO through the medinm of the
cam W, the switch R?is moved so as to bring
the contacts 1 1 or 2 2 (according to the direc-
tion in which the switch is moved) into con-
tact with either the brush 5 or brush 6, and
also to bring the brush 5 into connection
with the brush 3. This allows the current to
pass along the wire from 3 (supposing the
switeh to be turned to the left) through the
magnetof the solenoid, electrifying said mag-
net and causing it to draw the core in. The
current passes through the medium of the

‘brush 5 to one pole of the armature of motor

and through the medium of the brush 6 to
the brush 8, through theresistance-coil to the
contact-point 9, and through thattothe other
pole of the armature of the electric motor.
As the brush 8 on the solenoid-core travels
over the rheostat of the resistance the re-
sistance becomes less and less until the brush
8 comes directly over the contact 9, when the
current passes directly to the motor without
passing through the resistance-coil. The

field-current is carried in the same manner
by means of the wire 27, which passes to one
of the magnets, and the other wire 28 passes
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to the brush 10, which is brought into con-
tact with the contact-point 12, which contact-
point 12 is electrically connected with the
other magnet. (The speed with which the
solenoid acts is governed by a dash-pot con-
sisting of a piston 120, connected to 25, the
piston working in the cylinder 121, which is

‘provided with a small air-outlet 122.) The

current is thus enabled to be carried onto the
armature of the motor gradually, preventing

any sudden influx of the current. When it

is desired to stop the machine and turn off
the current, the reverse occurs—thatistosay,
the lever T' is provided with the projection
11, which is in the path of the projection 13
on the switch, and when the switch is re-
versed these parts-are so adjusted that the
point 13 comes in contact with the proj ection
11 before the contact-point 5 -has passed be-
yond the brush 1, but after it has passed be-
yond the brush 3, which will cause the cur-
rent to be cut off from the solenoid-magnet,
which will cause the weight of the brake ¥
to pull back the solenoid-core, and thus draw
in the resistance with the armature before
the reversal takes place—that is, it will be
impossible under this construetion to change

‘the direction of the motor without bringing

it to a rest. To stop the motor, the operator

tirns or moves the bar O in the opposite di-,

rection, which moves the switch, so as to
bring the brush 5 away from the brush 3,
which causes the solenoid to drop back, bring-
ing more and more resistance into'the circuit
until the brush 8 has reached the point 7,
which is insulation, which will prevent any
current passing through that way. The brush
10 also passes beyond the contact-plate, which
will also throw the field-current out of elec-

trical connection, and these brushes 5 and 6
are brought into the position shown in the.

drawings when the motor is at rest. By this

connection of the solenoid-core with the brake

of the machine I am enabled to stop the ma-
chine whenever the current is cut off—that is,
to make an automatic brake whenever the
current is stopped. _

. In place of connecting the solenoid-magnet

by means of the brushes 3 or 4, I can, if de-:

sired, connect the solenoid-magnet with the

" main current, as shown in the dotted lines 30,
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The projection 11 on the solenoid-core in this
case would also prevent a reversal of the cur-
rent until the solenoid-core had returned to
the position it assumes with the machine at
rest. ‘

The box which contains the switch and re-
sistance coils may be covered with the door
200, so as to bhe entirely out of reach of the
operator. The advantages of this elevator
are that there can be no possibility of harm

- from overloading, for if the machine be over-

loaded beyond the safety limit the lever J
will push the pin which operates the switch
R and close the current, and it will also regu-
late the speed, so that the weight multiplied
Dby the speed will be a constant, and prevent

overloading of the machine in the sense of
affecting the source of power, and this is es-
pecially good where a constant overloading
might cause an extra current to pass through
the armatureand burnitout. Thus in using
a constant-potential circuit great carehas to
be taken to prevent overloading the machine.
In case of overloading when the power is
thrown on the machine a surplus current
rushes through the armature, and, if it is not
protected by a fusible plug, burns it out.  If
there is a fusible plug, thesaid plugis blown
out, and, while no serious damage results, yet
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the elevator stops, and there is the ineonven- -

ience of replacing the plug,which the elevator-
boy could hardly be entrusted with, and, as
is well known, especially with freight-eleva-
tors, it is almost impossible to prevent over-
loading. As faras this device for measuring
the load, as it were, is concerned, as herein-
before stated, it is equally applicable to ele-
vators driven by steam-power or by hydrau-
lic power, and it can be arranged to be at-
tached to other parts of the machine than
that shown and gives the same resuits.  If
desired, an indicator can be placed in the
car in connection with it—that is, as far as
this weighing or measuring device is con-
cerned. 1 domnotintend tolimit myself {oany
particular type of elevator, except wherein
the said weighing device is specifically so
claimed. By the arrangement of the solenoid
and switch apparatus the introduction of the
current is automatically regulated, and there
can be no danger of a sudden influx of the
current caused by carelessness on the part
of the operator,as it is necessary for the cur-
rent to pass into the motor gradually through
the resistance-coils until the motor has
reached its maximum capacity. ~The speed
is also under the control of the operator, as
he is enabled to move the friction-wheel D
up and down upon the face of the friction-
wheel C, thereby decreasing orincreasing the
speed as the load varies, so as to maintain a
constant power,

By my mechanism I can start the machine
with a reduced speed, and I thus do not re-
quire a heavier motor to start the apparatus
than I need thereafter to operate it.

Instead of placing the switch adjacent to
or in the resistance-box said switeh might be
placed in the car, and the wires could run di-
rect from it to the resistance-box, the only
difference being an increased length of wire.

Having now fully described my invention,
what I elaim, and desire to protect by Letters
Patent, is— :

1. In an.elevator, in combination, a worm,
a lever, connection between said lever and
worm, whereby said lever is adapted to move.
with said worm, a tension device connected
to said lever,and intermediate connection be-
tween said lever and the source of power,
whereby when the movement of the worm ex-
ceeds the tension device the lever moves and
shuts off the power, ‘
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2. In an elevator, in combination, a worm-
shaft, alever, one end connected to said shaft,
s0 as to move with said shaft, a tension device
connected to said lever, and intermediate con-
nection between said lever and the source of
power, whereby when the movement of the
shaft exceeds the tension device the lever
moves over and shuts off the power.

3. In an elevator, in combination, a worm,
a lever, connection between said worm and
lever, whereby said lever is adapted to move
with said worm, spring acting against said le-
ver,andintermediate connection between said
lever and source of power, whereby when the
movement of the shaft overcomes the spring
the lever moves and shuts off the power.,

4. In an elevator, in combination, a worm-
shaft, a lever, one end connected to said shaft,
S0 as to move with said shaft, a spring acting
against said lever, and intermediate connec-
tion between said lever and the source of
power, whereby when the movement of the
shaft overcomes the spring acting against the
lever said lever moves over and shuts off the
power,

5. In combination, a power-shaft, a frie-
tion-wheel driven by said shaft, an elevator
driving-shaft, a friction-wheel upon said shaft
in contact with the power-driving-shaft fric-
tion-wheel, an operating-sheave,an operating-
bar operated by said operating-sheave, and
intermediate connection between said bar
and the power-shaft friction-wheel, whereby
the power-shaft friction-wheel is adapted to
be moved across the face of the elevator-
shaft friction-wheel.

6. In combinationya power-shaft, a friction-
wheel upon said shaff, an elevator driving-
shaft, a friction-wheel upon said shaft, said
friction-wheels being in contact with each
other, a driving-worm, a lever, connection be-
tween said lever and the worm, whereby said
lever is adapted to move with said worm, a
resistance device connected to said lever, and
intermediate connection between said lever
and the friction-wheels, whereby the move-
ment of the lever causes the position of the
friction-wheels to vary with relation to each
other. :

7. In combination, a power-shaft, a friction-
wheel driven by said shaft, an elevator driv-
ing-shaft, a friction-wheel upon said shaft,
said friction-wheels beingin contact with each
other, an operating-sheave, an operating-bar
operated by said sheave, stops upon said bar,
a. driving-worm, & lever, connection between
said lever and the worm, whereby said lever
is adapted to move with said worm, a tension
device connected to said lever, the end of said
lever being in line of travel of the stops upon
the operating-bar, and intermediate connec-
tion between said bar and the friction-wheels.

8. In combination, a power-shaft, a friction-
wheel driven by said shaft, an elevator driv-
ing-shaft, a frieticn-wheel upon said shaft in
contact with the power-driving-shaft friction-
wheel, an operating-sheave, an operating-bar

466,037

operated by said sheave, stops upon said bar,
a lever, one end connected to the elevator
driving-shaft, so as to Le capable of moving
with said shaft, the other end being in the
line of travel of the stops upon operating-
bar, and a tension device connected to said
lever, and intermediate connection between
the operating-bar and the power- driving-
shaft friction-wheel.

9. In combination, an electric motor, an
electric switch, means to operate said switch,
brushes, as 5 6, connected to said switely, con-
tact-points, as 1 1 2 2, in electrical connec-
tion with the source of current-supply and in
the path of movement of brushes, an electri-
cal connection directly from one of said
brushes to the armature of the motor, a solen-
oid, a solenoid-core, a brush, as 8, connected
to and insulated from the core of said solen-
oid, electrical connection hetween said brush
and the other of said brushes, a resistance in
path of travel of the solenoid-core, a contact,
as 9,1n electrical connection with said resist-
ance, an electrical connection between said
contact and the armature of motor, an elec-
tric connection between solenoid and the
brushes, whereby when the switch is turned
the solenoid is rendered active and draws the
core in, causing the brush 8 to travel over the
resistance and finally pass directly in contact
with said contact-point 9, and mechanism to
draw out the solenoid-core when the current
is shut off,

10. In combination, an electric motor, an
electric switch, means to operate said switch,
brushes, as 5 6, connected to said switch,
contacts, as 11 2 2, in electrical connection
with the source of current-supply and in the
path of movement of brushes, an electrical
connection directly from one of said brushes
to the armature of the motor, a solenoid, a
solenoid-core, a brush, as 8, connected toand
insulated from the core of said solenoid, clec-
trical connection between said brush and the

.other of said brushes, a resistance in path of

travel of the solenoid-core, a contact, as 9, in
electrical connection with said resistance, an
electrical connection between said contact and
the armature of motor, an electrie eonnection
between solenoid and the brushes 5 and 6,
whereby when the switeh is turned the mag-
net of the solenoid is rendered active and
draws the corein, causing the brush 8 to travel
over the resistance and finally pass directly
in eontact with said contact-point 9, a brake-
wheel, a brake connected to said wheel pro-
vided with a weighted lever, and intermediate
connection between said lever and the solen-
oid-core, whereby the lever draws out and
holds the core at its most outward position
when the current is off.

11. In combination, an electric motor, an
electric switch, meansto operate said switeh,
brushes, as 5 6, connected fo said switch, con-
tacts, as 11 2 2, in electrical connection with
the source of current-supply and in the path
of movement of brushes, an electric connec-
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tion directly from one of said brushes to the
armature of the motor, a solenoid, a solenoid-
core, a brush, as 8, connected to and insulated
from the core of said solenoid, electrical con-
nection between said brush and the other of
said brushes, a resistance in path of travel of
the solenoid-core, a contact, as 9, in electrical
connection with said resistance, an electrical
connection between said contact and the ar-
mature of motor, an electric connection be-
tween solenoid and the brushes 5 and 6, an
insulated plate, as 7, at the end of the out-
ward travel of the solenoid - core, whereby
when the switch is turned the magnet of the
solenoid is rendered active and draws the
core in, causing the brush 8 to travel over the
resistance and finally pass directly in contact
with said contact-point 9, and mechanism to
draw out the solenoid-core when the current
is shut off. )

12, In combination, an electric motor, an
eleetric switch, means to operate said switeh,
brushes, as 5 6, connected to said switch, con-
tacts, as1 1 2 2, in electrical connection with

the source of current-supply and in the path.

of movement of hrushes, an electric conneec-
tion directly from one of said brushes to the
armature of the motor,a solenoid, a solenoid-
core, a brush, as 8, connected to and insulated
from the core of said solenoid, electrical con-
nection between said brush and the other
brushes, a resistance in path of travel of said
solenoid-core, a contact, as 9, in electrical
connection with said resistance,an electrical
connection between said contact and the ar-
mature of motor, an electric connection be-
tween said solenoid and the brushes 5 and 6,
a directelectric connection between thesource
of current-supply and one magnet of motor, a
contact-point plate, as 25, electric connection
between said plate and the magnet of the mo-

" tor, a lever connected to the core of the so-
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lenoid, a brush, as 10, carried by said lever,
said plate being in line of travel of said brush,
and electric connection between the brush 10
and source of current-supply.

13. In combination, an electric motor, an
electric switch, means to operate said switch,
brushes, as 5 0, connected to said switeh, con-

‘tacts, as 1 1 2 2, in electrical connection with

the source of current-supply and in the path
of movement of said brushes, an electric econ-
nection directly from one of said brushes to
the armature of the motor, a solenoid, a core
of said solenoid, a brush, as 8, connected to
and insulated from the core of said solenoid,
electric connection between said brush Sand
the other brushes, resistance in path of travel
of the solenoid-core, a contact, as 9, in elec-
trical connection with said resistance, an elec-
trical connection between said contact -and
the armature of motor,an electric connection
between solenoid and the brushes 5 and 6,
whereby when the switeh is turned the so-
lenoid is rendered active and draws the core
in, causing the brush § to travel over the re-
sistance and finally pass direetly in contact

with said eontact-point 9, and mechanism to
draw out the solenoid-core when the current
is shut off, a stop, as 13, connected to the
switeh, and a stop, as 11, connected to the so-
lenoid-core, said stop 11 being in the path of
movement of the stop 13 unless the solenoid-
core is in its most outward position.

14. In combination, an electric motor, an
electric switch, means to operate said switeh,
brushes, as 5 6, connected to said switch, con-

tacts, as 1 1 2 2,1in electrical connection with .

the source of current-supply and in the path
of movement of brushes, an electric connec-
tion directly from one of said brushes to the
armature of the motor, a solenoid, a solenoid-
core, a brush, as 8, connected to and insu-
lated from the core of said solenoid, electric
connection between said brush and the other
brushes, a resistance in path of travel of the
solenoid-core,a contact,as 9,in electrical con-
nection with said resistance,an electrical con-
nection between said contact and the arma-
ture of motor, contacts, as 3 and 4, electrical
connection between said contacts and the so-
lenoid, electrical connection between said so-
lenoid and brash 6, whereby, when theswitch
is turned, the solenoid is rendered active and
draws the core in, causing the brush S to travel
over the resistance and finally pass directly
in contact with said contact-point 9, and
mechanism to draw out the solenoid -core
when the current is shut off.

15. Incombination, an elevator-car,a power-
shaft, a friction-wheel driven by said shaft,
an elevator driving-shaft, a friction-wheel
upon said shaft in contact with the power-
driving-shaft friction-wheel, intermediate
connection between elevator and power shaft,
an operating-bar, intermediaté connection be-
tween the bar and a device carried in said
car,andintermediate connection between said
bar and the power-shaft friction-wheel, where-
by the power-shaft friction-wheel is adapted
to be moved across the face of the elevator-
shaft friction-wheel from the car.

16. In eombination, an elevator-car, an op-
erating-sheave, a driving-worm, mechanism
to operate said worm, intermediate connection
between said worm and sheave, a lever, con-
nection between said lever and the worm,
whereby the lever is adapted to be moved
with the worm, an indieating device carried
by the car, and intermediate connection be-
tween said lever and the indicating device,
whereby the movement of the lever is indi-
cated in the car. '

17. In eombination, an electric motor, a
source of current-supply, connection between
said source of current-supply and the motor,
an electrie-current switeh, an operating-bar,
intermediate connection between said barand
the switch, stops upon said bar, a driving-
worm, and a counterbalanced pivoted lever
connected to said worm, the stops being in
line of travel of said pivoted lever.

18. In combination, an electric motor, a
source of current-supply, connection between
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said source of current-supply and the motor,
an operating-bar, a switch, intermediate con-
nection betweén said bar and the switch, stops
upon said bar, a driving-shaft, and a coun-
terbalanced pivoted lever connected to said
driving-shaft, the stops being in line of travel
of said pivoted lever, whereby when said le-
ver swings and strikes said stops the switeh
is operated to turn off the current.

19. In combination, an elevating apparatus,
a power-shaft, a friction-wheel driven by said
shaft, a driving-shaft, a friction-wheel on said
shaftinsuch position thatitsface rests against
the power-shaft friction-wheel,a pivoted lever,
counterbalanced substantially as deseribed,
connected to said driving-shaft, and connec-
tion between saidlever and the power-shaft
frietion-wheel, whereby when said lever

swings out of its nmormal position the power-

466,087

shaft friction-wheel is moved on the face of 20
the driving-shaft frietion-wheel.

20. Incombination, an elevatingapparatus,
a driving-power adapted to drive said elevat-
ing apparatus, a pivoted lever counterbal-
anced and connected to the elevating appa-
ratus, said lever being counterbalanced tothe
desired load and adapted when said load is in-
creased to swing on its pivot-point,and inter-
mediate connection between said lever and
the source of power, whereby when the lever
swings on its pivot-point the mechanism is
stopped.

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

Witnesses:
FRANK 8. BUSSER,
JOHN G. FORD.




