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7o all whom it may concern:
- Beitknownthat I, ETHELBERT M. FRASER |
of the city and county of San Francisco, State
ct California, have invented certain new and
useful Impwvements in Klectric-Elevator
Systems, of which the following i isa speuﬁca—
tion.

My invention has reference in general to

the operation of machinery by electric power,
but relates more particularly to an elevator
system in which the car 1s operated by means

of two electrie motors that are capable of be-

ing driven at the same and also at relatively
dlffelent rates of speed, the construction and
arrangement of parts being such that the car
remains stationary when the motors are both
running at the same speed, but moves either
upward or downward when the relative rates

of speed of the motors are changed, so that

one of them runs either faster or slower than

me September 6, 1898, for an improvementin
elevators. In addition to the car and the
two motors and their necessary equipment of
cables, sheaves, driving - pulleys, and other
parts 1llustraued in c;ald patent the elevator
system herein shown and described includes
a starting apparatus, such as illustrated in
United States Patent No. 655,355, granted to
me August 7, 1900, whereby automatic means
are provided for gradually and smoothly
starting and stopping the elevator-motors,
an automatic brake, which may be applied to
the holsting-sheave and electrical means for
w1thd1awmrr the same, and electrical means
controlled fmm the car for varying or restor-
ing as required the normal speed of either
motor. The starting and stopping apparatuas
1s controlled either from a switch on the car
or from a switch in the building in which the
elevator is placed, the latter switch being

merely auxiliary and designed for use when |

the motors are run without running the car
for the purpose of inspecting or testing ma-
chinery, d&c. The starting and stopping
switch on the car 1s so arranged with refer-
ence to a switch controlling the action of the

brake that both are operated together, while
an automatice switeh controlled by the start- |

Such a system is exemplified in |
United States Patent No. 610,481, granted to

| ing apparatus prevents the removal of the

brake until the motors are started, the brake
being allowed to return before the motors are
stopped. Thearrangement of apparatusand
circuits in my system is such that the rela-
tive speeds of the motors cannot be varied
until they have attained normal speed, nor
can they be stopped after the speed of either
one has been varied until they have been
brought back to normal speed and are both
runnmﬂ'ab thesame number of revolutions per
mmute While the speed of either motor is
maintained constant the speed of the other

‘may be varied by varying its field magneti-
zation, one or more field-coils being sho_rt-cir-.

cuited oragain thrown into circuit, as desired,

‘and controlling means are provided upon the
car for varying the strength of the fields in
‘'this manner or for restoring normal condi-

tions of running.

The accompanying drawing is a diagram-
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matic representation of the preferred form of |

my invention, showing the two motors with

thelr armatures_ in parallel, the motor field-

circuits, the arrangement of circuits for the
starting ‘and stopping apparatus, the brake-
circuit, a car, a controller on the car for va-

rying the number of c¢oils 1n the respective

field-windings, and also a simultaneously-op-
erated starting and stoppingswitchand brake-
switch on the car,

In the drawing A represents the elev:;ttor- '

car, which may be a passenger-car of any ap-
proved design and construction or a hoisting
cage or platform of any kind, my invention

belng applicabletoall formsof hm%tm gmech-

anism.

B and Care two electric motors of any suit-

able constrnection employed to operate the
elevator-car, I having shown bipolar shunt-
wound motors. The armatures are connected
in parallel, while the two field-windings of
each motor are connected in parallel with
each other; but the entire field of one motor
is connected in series with that of the other.

X W and Y Z represent the field-windings
of the motors B and C, respectively, X being
in parallel with W and Y with Z, but X W
in series with Y Z.

The antomatic starting and stopping ap-
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paratus, as described in the patent hereinbe- |

fore referred to, consists, essentially, of the
comparatively low resistance solenoids N P Q
In series with the armature-cireuit, the rheo-
stats K I, also in series, the movable cores

R,S,and T, carrying the cone-shaped contacts

G, H,and J, adapted to make contact with the
fixed contact-pieces K,L, and M, respectively,
and in multiple shunt with the series coils

of the high-resistance solenoids O, U, and V. |
The solenoids N and O are so wound that

when energized they both tend to attract the

~core R upward; but solenoids P U and Q V
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are so0 wound and the current passes through

them in such direction that when enermzed_
P and Q always tend to hold their respectlve'

cores dand T downward, while U and V tend

to attract the cores u pward, the solenoids P |

and @ upon first starting being stronger in
attractive forece than U and V. On the tops
of the cores iR, 5,and T are contact- -pleces r s
{uwv,adapted to make contact with the spring-
(,onta(,ts between which each is placed, re-
spectively, when the cores are raised. Pieces
75 8, t; and u are normally out of contact with
thelr respective qpungs, but v is normally in
contact with springs v’ ©” and is moved out
of contact therewith when core T rises. The
armature-circuit, including the series solen-
oldsandr heostats isindicated in heavy black
lines, and current is supplied thereto from
the mains indicated at + and — on the right
of the diagrain. The starting dpparatus 18

confrolled flom the elevator-car by means of

a switch D or from an auxiliary switeh D’
outside of the car. Presuming D to be open,
should switch D’ be closed a circuit would be

o completed from the positive wain at 1 by
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wire 2 to the point 2" and from there by a
shunt 3 around the Lunps iy ¢y or other high

resistance to spring v’ through contact-piece

v to spring ", from thence by wire 4 to the
point 4', by wire 5 to the high-resistance so-
lenoid O and by wire 6’ to sw1teh D’, through
the switch and. by wire 6° to wire 5", and
thence to the negative lead at bindin g-post 10.
dolenoid O bemﬂ' energized attraets its core
R upward and closes the armature-cireunit
between G and K as follows: Current enter-
ing from the positive lead at 1 passes by the
wire 11 to binding-post 12 and through a
flexible connection 13 to contact- piece G,
thence through fixed contact K and by wire
14 to rheostab K, from thence by wire 15 to

solenoid P, by wire 16 to rheostat F, by wire

17 to solenoid Q, by wire 18 to solenoid N,
by wire 19 to binding-post 20, connectmﬂ'
with one brush of motor C, thence throuwh
the armatures of the motors 13 and C in par-
allel to binding-post 21, and back by wire 22
to the negative lead d,t 23, thus completing
the armature-cireuit. A cucult is simul-

taneously completed through the field-wind-

Ings, starting from the point 24 on wire 14
just_above rheostat E. The field-circuits
are shown 1n heavy dotted and dashed lines.

From 24 the current passes by wire 25 -to a |

winding Y and by wire 38 to post 21.

‘the multiple-shuntcircuit.
switch D’ is not used in the ordinary opela-
tion of the elevator and is normally open.

Should the motors be started from the switch

683,924

" smtably-msulated bmdmfr-post 36 on motor'

B, from whence it divides, part passing by

| wire 27 through coil W 1:0 ‘binding-post 28

and by wire 29 through the cable 30 to bind-
ing-post 31, and part passing by wire 32
through coil X, alsoto binding-post 31. Wire

83 .connects binding-post 31 with binding-

post 34 on motor C, where the current again
divides, part passing by wire 35 through cable
36 to binding-post 37, and thence through
winding Z to binding-post 21 in the armature-

cireult and ont to the negative lead, and part

passing from the post 34 duectl.} through
Apart
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of the ﬁeld-eu’rrent also passes through a

shunt-circuit, including a field - controlling .

switch, on the car. ThIS shunt-circuit wﬂl
be heremafter deseribed in connection with

the system of field-control, it being sufficient -

to state here that it in no way affects the rela-
tive speeds of the motors., The armature
and field circuits being energized, the'motors
will start, with the rheostats E and F in- se-

ries with the armatures, and will tend to

speed up, both running at the same number
of revolutions per minute. The core R hav-

ing been attracted upward by the joint ac-

tion of solenoids O and N causes contact-
piece 7 to bridge springs ' ", and therefore

coil U i1s energized, the eument entering the
solenoid at the pomt 5' on wire § and retum-f

ing to the negative lead at post 10 by wire 5.
The attractive force of solenoid P having
been somewhat weakened by the counter elec-
tromotive force produced by the motors is
now overcome by solenoid U acting in oppo-
sition, and core S s attlacted upWard bridg-
ing the springs s' s and causing contact 2]

to clos:e on contact-piece L, thns short-cir-

cuiting rheostat E and_solenmd P, the cur-
rent now passing directly from wire 11 at 11/
to contact H and to the armatures as before.
The bridging of springs s’ s throws solenoid
Y into clremt which attracts core T upward,

“8olenoid Q hmmﬂ' become weakened, so that

contact J makes contact w1th contact-piece M.

The springs 7' ¢" and v’ 4" are then bridged
and contact across thesprings v’ v" is broken

Rheostat I¥ and solenoids N and Q are now

short-circuited and the armatures take cur-

rent directly from the mains. Solenoids O,
U, and V in multiple-shunt arr angement
mamta,m their respective cores in a raised po-

sition, which they will continue to do until

the controllmmswweh D’ is broken. TUpon

contact- pleee v passing out of contact with

springs v' v" the current is shunted through
the lamps ¢ v, thus reducing the current ; in
As before stated,

D in the car, this switech being opened and
closed in a manne1 hereinafter to he de-
scribed, a circuit would be completed as fol-
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the current w111 follow the same course beu
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fore described, passing through solenoid O to

the point . FKrom thence the current con-
tinues by wire 6 to the end 7 of flexible cable
8, through the cable to the elevator-car and
contact c of switch D, throungh the switch, and
back by wire 9 through cable 8 to the cable
end 7, and still by wire 9 to the negative lead
at post 10. The course of the armature and
field currents and the operation of the start-
ing apparatus is then as before described
when switch D’ was closed, and the motors
attain normal speed, both running at the

- same number of revolutions per minute.
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29 represents a brake-solenoid adapted to

remove the brake from that part of the ele-

vator apparatus to which 1t may be applied,
while I is a switch in the car adapted to con-

trol the action of the brake. 'The starting-
switech D and brake-switeh I are so arranged

that one may not be opened or closed with-

out opening or closing the other, while since
the circuit of the brake-solenocid includes the
contact - piece ¢ and. springs ¢’ 7", through
which cireuit is not completed until the last
core T is attracted upward and the motors
have about attained normal speed, it follows

that the brake cannot be removed until the

motors have started and 1s also returned be-

fore the motors have stopped. The brake-

circuit may be traced as follows: Leaving

the positive lead at post 1 by wire 40, the

current passes through spring ¢/, contact 7 to
spring {, thence by wire 41 to solenoid 39,
thence by wire 42 to the end 43 of cable 44,
through the cable by wire 42 to contact ¢ of
switch I on the car, and then returns by wire
45 through the cable to cable end 43 and to
binding-post 46, tapping onto the field at 47,

and returning thence to the negative main.

In order that the switches D and I may be
simultaneously operated, any suitable form
of switech-lever may be used; but I prefer to
use that form patented by me in United
States Patent No. 655,336, granted August 7,

1900, for a ¢ Controller,” which device serves

the function also of allowing the switch-arms
of D and I to be thrown only when the oper-
ating-lever is in a central or neutral position,
as fully shown and described in that patent.

I have therefore shown upon the car A a dia-

crammatic representation of this form of con-
troller the essential features only of which
will be again described.

The controller comprises a lever a, pivoted
at a’', from which point extend arms a?, rig-
idly connected to the lever, to which arms are

connected springs 6. These springs are also

~connected to the pivoted switch-arms D7

60

upon which they exert a downward pull,
causing them to bridge the contact-pieces d d?
and ¢ 7%, respectively, when a lug ¢ is with-

drawn from contact with the inner ends of

the switch-arms. The pieces d are insulated
from the pieces d?, so that there may be no
electrical connection between the switches D
and I. The lug ¢ is fastened upon the end

lever «, this rod being forced downward by
a suitable spring e/, fastened at ¢* to the le-

| ver and at ¢° to the rod. Upon the upper

part of the rod is another lug ¢% working in
a slot ¢® in the lever «, and behind the lever
extends a grooved arc-shaped piece f, (which
may be part of the frame of the controller,)
with flanges 7', having a central opening 7=,

‘in which 1110' et may “enter when the lever

a is opposne the center of the are. When
lug ¢* enters the opening 77, spring ¢’ forces
rod e down and causes lug ¢ to impinge upon
the inner ends of switch-arms D?, forcing
the arms out of contact with their respec-
tive contacts. By pulling the rod upward

i the arms D? are released and close their re-

spective switches. When lug ¢! is removed

from the opening *, the lever ¢ may be moved

to the right or left, lug ¢* sliding upon the top
of flange 7', and thus the lug ¢ is prevented

from actuating switch-arms D*anless the le-

ver ¢ isin acentral or neutral position. Con-
tact-pieces /i and 7 on the back of lever «
are adapted to sweep over contacts it [ m n o
7 and a conducting
the lever 1is moved to the right or left, the

‘pieces h aund j being electrically connected,

preferably by flat springs, in the manner de-
seribed in my Patent No. 655,336, above re-
ferred to. Piece hisadapted to make contact
with the contacts .2 [l m n o p separately, ex-
cept as to the two central contacts m and 7,
with both of which it makes contact at the

‘same time, and when the lever a is in a cen-

tral or neutral position, for reasons which
will hereinafter appear, the motors are both
running at the same speed and the car is sta-
tionary. When the lever is moved to the
right or left, the speed of one or the other of
the motorsis ch'led for the fartheritis moved

‘to the left over the contacts & [ m the greater

number of coils areshort-circuited in the field-
windings of motor B, and hence I3 speeds up,

while motor C remains at normal speed, and

thefartherthe leveris moved tothe right over
contacts n o p the greater is the number of
coils short-circuited in the field-windings of
motor C, so that this motor speeds up, motor
B in the meantime having been returned to
normal speed. Therefore the mechanical
connections may be so arranged that if motor
B is running at the higher speed the car will
move up, while if motor C is running at the
higher speed it will move down. The elec-
trical connections for carrying into effect this

system of field control consist in this instance

of parallel circuits connecting various coils of
the motor field-windings mth the contacts & /

mn 0 p on the car and a common conductor

which connects a point on the field-circuit
between the two motor-fields with the con-
ducting-are g in the car in order that one
field may be varied while the other is left nor-
mal. Thiscommon conduetm is also connect-
ed to the contact-springs «' %', so that its cir-

cuit includes the contact- pleee 1w on core T,

of a vertically-sliding rod e, carried by the | and since this contact-piece « 1s normally out
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of contact with springs ' " and does not | wire 53 through cable 8 to contactm, through

bridge them until the core 'I' has been attract-
ed upward and the last rheostat ' short-cir-

- cuited it will be evident that no variation

IO

can be effected in the speed of either motor
until this switeh 1 is closed and the motors
have attained normal speed, both running at
the same number of revolutions per minute.
In other words, it is only through this com-
mon conductor that electrical connection can

be made between the field-controller on the

~car and that field which is to be varied.
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Any suitable connections may be used in
carrying out my system of field-control, T
having shown a method which is particularly
applicable to motors whose armatures and
fields are arranged in the relationship de-
scribed; but without departing from the

spirit of my invention other methods may be

devised applicable to this arrangement of mo-
tors and their fields or methods applicable to
other arrangements of other types of motors.
In the accompanying diagrams connections
are made from the points %* > m? on field-
winding W by wires 48 to insulated binding-
posts 49, and thence through the cable 30 by
wires 50,50, and 50° to binding-posts 51, and
connections are made from the points &' I’ m'
in field-winding X by wires 52 also to the in-
sulated posts 51. Posts 51 are connected by
wires 53, 53%, and 53° through cable 8 to con-

wise made from the points n? o?
winding Z by wires 54 to the insulated bind-
ing-posts 55, and thence through cable 36 by
wires 96 56* 56° to the insulated binding-
posts 87, and connections are also made from
the points p’ o’ n’ on field-winding Y by wires
53 to the insulated binding-posts 57. Posts
57 are connected by wires 59 59* 59° through
cable 44 to contacts n o p on the car.

The common conductor above referred to,
‘passes from contact-arc on the car at the
‘point g’ by wire 60 through cable 44 to cable

end 43 and from thence by wire 60 to corn-
tact-spring %' and from contact-spring v’ by
wire 61 to binding-post 31 on motor B, thus
cutting in on the motor field-circuit at a point
between the respective fields of the two mo-
tors. | o

It was hereinbefore stated that upon the
closing of the armature-circuit parc of the
field-current followed a path in shunt to the
field-circuit through the field-controller on
the car. - This is so only when the lever-arm
@ of the field-controllerisin its central or neu-
tral position, so that both contacts m and p
are bridged by contact-piece . While all of
the coils in the field-windings of both motors

are energized, at the same time part of the.

current follows a shunt-cireuit, starting from
the point m* on winding W and passing from
thence by wire 48 to a post 49 through eable
30 by wire 50 to a post 51, and current also
passes from the point m’ on winding X by a
wire 52 to post 51, to which wire 50 connects,

Connections are like-
p* on field-

contact-piece /v to contact p, back by wire 59
through cable 44 to a post 57, where the cur-
rent divides, part passing by a wire 58 and
tapping the field-winding Y at ', while a
part passes by wire 66 through cable 36 to a
post 55 and by wire 54 to the point p® on field-
winding Z. It will therefore be obvious that
while the lever ¢ of the field-controller is in
i1ts central or neutral position over contacts
m and p the fields of the motors are equally
enorgized, and they are consequently running

at the samespeed, and the carisstanding still.

Nowletthe lever a be moved to the left,so that
contact - piece /~ rests upon contact ! only.
Thenthefield-circuit inay be traced as follows:

‘The energizing-current reaches the fields at

post 26 by wire 25, and since the points ?and
l" on the fields W and X arve electrically con-

‘nected with contact’/ on the car that part of

the field-coils respectively between the points
l* and I and binding - post 31 will be short-

circuited, and the current will pass directly

from the points [’ and [? to contact [. Start-

ing from {* in field-winding W, the eurrent

will pass by wire 48 to post 49, thence through
cable 30 by wire 50* to post 51, and current
also passes from the point I’ on field-winding
X to binding-post 51. From thence the cur-
rent passes through cable 8 by wire 532 to
contact /, thence to are g, thence by common
conductor 60 through cable 44 to cable end
43 and continues by common conductor 60
to spring ', to spring «”, by common condue-
tor 61 to binding-post 31, thence by wire 33
to post 84, and from thence through the en-
tire field-windings Y and Z back to the nega-
tive lead. The field magnetization of motor
B has thus been reduced, while that of C has
remained unaltered, and B will speed up,
while C will remain at normal speed. If

lever a is moved to the right, so that contact- -

piece £ rests npon contact o, the field-current

will pass through the entire field-windings of
motor B to binding-post 31, from thence by
ecommon conductor 61 to spring ", to spring

'y by common conduetor 60 to the eable end

43, through the cable 44 by common conduec-
tor 60 to arc g on the car and contact o, thence
back through cable 44 by wire 59° to post 57,

where the current divides, part passing by
wire 53 to the point o’ on the field-winding
Y, thus short-circuiting some of the coils of
this field, and part passing by wire 562 through
cable 36 to post 55, thence by wire 54 to the
point 0° on winding Z, thus short-circuiting
some of the coils of this field. Hence motor

C will speed up and motor B remain at nor-

mal speed. |

In my system it has been shown that
controlling-lever o on the car must be moved
to a central position-in order to operate the
starting and stopping switeh D and that in

motor is the same, a variation in the field
magnetization of either motor being possible

and from thence there is a common path by | only by a movement of the lever to one side

the
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“directly from the mains.
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or the other of the center.
shown that this variation can only be pro-
duced when the cireuit through the common
conductor is completed, which does not take
place until the last core T 18 attracted up-
ward and the motors are deriving current
- From theforegoing
considerations it thierefore follows that no

variation in the relative speeds of the motors

can be produced until they have reached
their normal speed and are running at the
same number of revolutions per minute, nor
can they be stopped after the speed of one
has been varied until they have been brought
back to normal speed. It is atonce obvious
to those skilled in the art that this improved
method of operation is of the utmost utility

in a system such as I have described, since

chances of injuring the motors are greably
reduced, certainty of operation is provided
and smooth consistent workingobtained with

the greatest economy.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is
1. The combination of a car, two electric
motors connected therewith in such a way

that when they are both ranning at the same

speed the car will remain stationaryand when
they are running at relatively different rates
of speed the car will move either upward
or downward, a source of electrical energy,
and meauns for short-circuiting the current
through a portion of the field of either one
of the motors, substantially as set forth.

2, The combination of two electric motors
capableof runningatthesameandalsoatrela-

tively different rates of speed, a car operated

thereby, the same remaining stationary when
the said motors run at the same speed and
moving either npward or downward when
said motors run at relatively different rates
of speed, a source of electrical energy, and
means carried by the car for ecutting out field-
sections of either motor while the strength of
the field of the other motorremains unalter ed

substantially as set forth.

3. The combination of twoelectric motors,
a circuit therefor, a car operated by said mo-

tors in the mannerdescribed, a motor-starter,

and controlling mechanism dependent for1ts

~operation upon the previous working of the

motor-starter, substantially as set forth.
4, The combmatlon of two electric motors,
a car operated thereby as described, a source

of electrical energy, and devices for starting.

said motors and controlling their respective
speed, the arrangement bemﬂr such that the
motors will be fully started before their speed

can be varied and their speed must again be

equalized Dbefore they can be stopped, sub-

stantially as set forth.

5. The combination of a car, two motors
adapted to operate said carin connection with
a brake, a source of electrical energy, a start-
ing apparatus and circuit therefor including
a switeh, and a cireuit including a solenoid

It has alsozbeen '

capable of w1thdmwmﬂ' the bmke and also

including a switch in parallel with the switch
of said starting apparatus, said switches be-
ing worked towether and operating to make
and break circuit so that the brake will be
withdrawn only after the motors are started
and will be again applied before they are
stopped, substantially as set forth.

6. The combination of two motors, a source

7C

of electrical energy, a car operated by said

motors in the manner described, in connec-
tion with the brake, a circuit including a
switch and means for withdrawing the brake,
and a controller ocecupying a neutral position
at the time when said switech is being closed

or opened, substantially as set forth.

7. The combination of two motors, a source
of electrical energy, a car operated by said
motors as described, in connection with a

brake, a starting apparatus, a circuit for the

start,lnﬂ' apparatus' and for the brake, means
for eleetncally removing the bmke and a
controiler occupying a neutral position at the
time of the closing and opening of the cir-
cuit, substantially as set forth.

8. An elevatorsystem comprising two elec-
tric motors
multiple Cseverallv and in series collectively,
their armatures belnn* also connected in mul-
tiple, a car operated by said motors in the
manner described, in connection with a suit-
able brake, a motor-starter, means for elec-

trically withdrawing the brake after the mo-

tors are started, a controller workable subse-
quently to the starting of the motors and
withdrawal of the brake, a source of electrical
energy, and circuits for the motor-armatures,
fields, starter, brake, and controller, the cir-
cuit of the motor-starter including lamps and
a differential solenoid with a core carrying
contact-disks respectively adapted to cut in
the lamps and close the field and brake eir-
cuits, saubstantially as set forth.

9, The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the car will remain stationary and
when they are running at relatively different
rates of speed the car will move either up-
ward or downward, a source of electrical en-

“ergy, and electrical means for varying the

speed of either motor, substantially as set
forth,

10. The combination of a car, two electric
motors connected therewith in suach a way
that when they are both running at the same

speed the car will remain stationary and when

they are running at relatively different rates
of speed the car “will move either upward or
downward, a source of electrical energy, and
means for varying the field nmgnetizatmn of
either motor, substantially as set forth.

11. The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the car will remain stationary and when
they are mnmng at relatively different rates

having their fields conneeted in
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~electrical means controlled from the car for
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of speed the car will move either upward or | of the other is maintained constant, substan-

downward, a source of electrical energy, and
electrical means controlled from the car for
varying the speed of either motor, substan-
tially as set forth. |
12. The combination of a car, two electric

that when they are both running at the same
speed the car will remain stationaryand when
they are running at relatively different rates

of speed the car will move either upward or I

downward, a source of electrical energy, and
means controlled from the car for varying
the field magnetization of either motor, sub-
stantially as set forth. |

13. The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the car will remain stationary and when
they are running at relatively different rates
of speed the car will move either upward or

downward, a source of electrical energy, and

means controlled from the car for short-cir-
cuiting the current through a portion of the
field of either one of the motors, substantially
as set forth. '"

14. The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed thecar will remain stationary and when
they are running at relatively different rates
of speed the car will move either upward or
downward, a source of electrical energy, and
electrical means for varying the speed of
either motor, while that of the other is main-
tained constant, substantially as set forth.

15. The combination of a car, two electric |

Inotors connected therewith in such a way
that when they are both running at the same
speed the car will remain stationaryand when
they are running at relatively different rates
of speed the car will move either upward or
downward, a source of electrical energy, and

~means for varying the field magnetization of

either motor while that of the other is main-
tained constant, substantially as set forth.
16. The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the ear will remain stationaryand when
they are running at relatively different rates
of speed the car will move either upward or
downward, a source of electrical energy, and

varying the speed of either motor while that
of the other is maintained constant, substan-

tially as set forth. |

6o

17. The combination of a car, two electric

‘motors connected therewith in such a way

that when they are both running at the same
speed the car will remain stationaryand when
they are running at relatively different rates
of speed the car will move either upward or
downward, a source of electrical energy, and

y means controlled from the ear for varying the

tially as set forth. | o
18, The combination of a car, two electric
motors connected therewith in such a way

70

that when they are both running at the same

n speed the car will remain stationaryand when
motors connected therewith in such a way { they are running at relatively different rates

of speed the car will move either upward or
downward, a source of electrical energy, and

controlling means, operative only after the

motors have attained substantially normal
speed, for varying the speed of either motor,
substantially as set forth. | 3

19. The combination of a car, two electric
motors connected therewith in such a way

that when they are both running at the same

speed the car will remain stationary and when
they are running at relatively different rates
of speed the car will move either upward or
downward, a source of electrical energy, and
means, operative only after the motors have
attained substantially normal speed, for va-
rying the field magnetization of either motor,
substantially as set forth. -

- 20. The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the car will remain stationary and when
they are running at relatively different rates
of speed the car will move either upward or

' downward, a source of electrical energy, and

controlling means, operative only after the

motors have attained substantially normal
speed,forshort-circuiting the current through
a portion of the field of either motor, substan-
tially as set forth. |

21. The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same

speed the car will remain stationaryand when

they are running at relatively different rates
of speed the car will move either upward or
downward, a source of electrical energy, and
controlling means controlled from the car,
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operative only after the motors have attained

substantially normal speed, for varying the
speed of either motfor, substantially as set
forth. o N

22. T'he combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the car will remain stationary and when
they are running at relatively different rates
of speed the car will move either nupward or
downward, a source of electrical energy, and

i means controlled from the car, operative only

after the motors have attained substantially
normal speed, for varying the field magnet-
ization of either motor, substantially as set

| forth. -

- 23. 'The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the car will remain stationary and when
they are running at relatively different rates

field magnetization of either motor while that i of speed the car will move either npward or
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downward, a source of electrical energy, and

~controlling means controlled from the car,

operative only after the motors have attained
substantially normal speed for short-circuit-

ing the current through a portion of the field
of either motor, substantially as set forth.
24. The combination of a car, two electric

‘motors connected therewith in such a way

- that when they are both running at the same

10
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~ that of the other is mmntamed constant sttb-
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speed the car will remain stationaryand when

they are running at relatively different rates
of speed the car will move either upward or

downward, a source. of electrical energy, and

controlliing means, operative only after the

motors have attained substantially normal

speed, for varying the speed of either motor

while that of the other 1s maintained con-
stant, substantially as set forth, |
25. The combination of a car, two electric

motors connected therewith in such a way
“that when they are both running at the same

speed the car will remain Statlonary and when
they are running at relatively different rates
of speed the car will move either upward or
downward, a source of electrical energy, and
means, operative only after the motors have
attained substantially normalspeed, for vary-
ing the field magnetization of either motor
while that of the other 1s malntained con-
stant, substantially as set forth.
26. The comhination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the car willremain statmnal y and when

they are runuing at relatively different rates

of speed the car will move either upward or
downward, a soarce of electrical energy, and
controlling means, operative only after the
motors have attained substantially normal
speed,forshort-circuiting the current throngh
a portion of the field of elther motor wlule

stantially as set forth.
27. The combination of a car, two electric
motors connected therewith 111 such a way

that when theyare both running at the same
speed the car will remain statlonary and when

they are running at relatively different rates
of speed the car will move either upward or
downward, a source of electrical energy, and
controllnw means controlled from the ear,

operative only after the motors have attained

substantially normal speed, for varying the

| speed of either motor while that of the other

55

1S maintained constant, substantially as set

forth.

28. The combmanon of a car two electuc |

- motors connected therewith in such a way
- that when they are both running at the same

60

speed the car will remain stationaryand when

they are running at relatively different rates

~of speed the car will move either upward or

downward, a source of electrical energy, and

means controlled f rom the car, operativeonly
‘after the motors have attained substantially

normal speed, for varying the field magnet-

~ization of either motor while that of the ot-her

‘motor,

| is maintained constant, substantially as set

forth.

29. The combination of a car, two electric

moctors connected therewith in such a way -
that when theyare both runnning at the same
I speed thecar will remain stationary and when

theyare running at relatively different rates -

of speed the car will move either upward or

controlhnw ‘means controlled from the car,
operative cmly after the motors have attained

substantially normal speed for short-cireunit-
1ng the current through a portion of the field
of either motor while that of the other is
maintained constant,

forth. -

30. The combination of a car,
motors connected therewith in such a way
that when they are bothrunning at the same

speed the car will remain stationary and when

they are running at relatively different rates
of speed the car will move either npward
or downward, a source of electrical energy,

‘means for starting and stopping the motors,

and means for varying the speed of either
the arrangement being such that the

two electric

75

downward, a source of electrical energy, and

30

substantially as set

9o

motors must be brought.to ran at normal -

speed before they can be stopped, substan-
tially as set forth.
- 31. The combination of a car, two electric
motors connected therewith in such a way
that when they are both running at the same
speed the car will remain stationaryand when
they are running at relatively different rates
of speed the car will move either upward
or downward, a source of electrieal energy,
means for starting and stopping the motors,
and means for varying the field magnetiza-
tion of either motor, the arrangement being
stich that the motors must be brought torun
at normal speed before they can be stopped,
substantially as set forth.

- 32. The combination of a car, two electric

motors connected therewith in such a way

that when they are both running at the same

‘speed the car will remain stationary and

when they are running at relatively differ-
ent rates of speed the car will move either
upward or downward, a source of electrical
energy, means for :‘atal ting and stopping the

‘motors, and means for short-circuiting the
current through a portion of the field of

either motor, the arrangement being such
that the motors must be brought to run at

normal speed before they can be stonned

sul)stantlall} as set forth.
33. Thecombination of the car, twoelectric
motors connected therewith in such a way

that when they are both running at the.
same speed the car will remain statlonary'

and when they are running at relatively dif-
ferent rates of speed the car will move elther
upward or downward, a source of electrical

energy, means for starting and stopping the
‘motors, and electrical means for varying the

speed of either motor while that of the other

| 18 maintained constant, the arrangement be-
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ing such that ths motors must bo blOll“‘ht *'

to run at normal speed before they can bo
stopped, substantially as set forth. '

34. Thecombination of the car, two eleoti 1C
motors connected therewith in such a way

that when they are both running at the same

speed the car will remain statlonaly and
when they are running at relatively different

rates of speed the car will move either up-

ward or downward, a socurce of electrical en-
ergy, means for stortmw and stopping the

motors, and means for varying the field mag- |
netlzotlon of either motor while that of the_

other is maintained constant, the arrange-
ment being such that the motors must bs

brought to run at normal speed before they

can be stopped, substantially as set forth.

35. Thecombination of the car, two oleetrle :

motors connected therewith in such a way

that when they are both running at the same

speed the car will remain statmnarv and

when they are running at relatively different

rates of speed the car will move either up-

ward or downward a source of electrical en- |

ergy, means for St{-'trtll:lU' and stopping the
motors, and means for short-eircuiting the
currentthrough a portion of the field of either
motor while that of the other is maintained
constant, the arrangement being such that
the motms must be broucrht torun at normal
speed before they can bo stopped substan-

tially as set forth.

36. The combination of the car, two eleot1 1C

" motors connected therewith in such a way

that when they are both running at the same

speed the car will remain stotlonary and .
when they are running at relatively different
rates of speed the car will move either up-
ward or downward, a source of electrical en-
ergy, means for startlng and stopping the
motors, and electrical means, operative only
after the motors have obtained substantially .
normal speed, for varying the speed of either:
motor, the arrangement being such that the
motors must again be blouﬂ'ht to run at nor-
mal speed beforo they can be stopped, sub-

stantially as set forth.

37. Thecombination of the car, two elect: ic

motors connected therewith in such a way
that when they are both runuing at the same
speed the car will remain stationary and
when they are runningat relatively different
rates of speed the car will .move either up-

- ward or downward, a source of electrical en-

55
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ergy, means for starting and stopping the
motors, and means, operative only after the
motors have attained substantially normal
speed, for varying the field magnetization of

either motor, the arrangement being such

that the motors must again be broughtto run

~ at normal speed before they can bo stopped

substantially as set forth.

38. Thecombination of the Car, two electric -

motors connected therewith in such a way
that when they are both running at the same
speed the cear will remain statlonary and

‘when they are running at relatively different |

h 683,924'

-ratos of speed tho ozu wﬂl move o1thel up
ward or downward, a source of electrical en-
[ ergy, means for st.:utmg and stopping the

motors, and electrical means, operative only

normal speed, for shorf-cireuiting the current
through a portion of the field of either motor,

the arrangement being such that the motors |

must again be br oun'ht torun at normal speed

set forth.

- 39. The oombumtlon of the car, tmo olectrlo” ~
motors connected therewith in sueh a way
that when they are both running at the same
speed the car will remain stationarv and
when they arerunning at relatively different

rates of speed the car will move either up-
ward or downward, a source of electrical en-

ergy, means for sta,ltmn‘and stopping the car,
and controlling means, operative only after
the motors have attamod substantially nor-
‘mal speed, for varying the speed of either
‘motor while that of the other is maintained

constant, the arrangement being such that
the motors must again be bloucrht to run at
normal speed bsforo they can be stopped
substantially as set forth.

40. Thecombinatiionof thecar, twoeleotuc

‘motors connected therewith in suoh a way

that when they are both running at the same

speed the car will remain stationory and
‘when they are runningat relatively different

rates of speed the car will move either up-

ward or downward, a source of electrical en-

ergy, means for starting and stopping the

!

7o*

after the motors have. attained substantially

before- thsy can be stopped substantmlly as -

80

90

100

motors, and means, operative only after the

motors have sttamed substantially normal
speed, for varying the field magnetization of
either motor while that of the oth_el is main-

tained constant, the arrangement being such

that the motors must again be brought to run

at normal speed before they can be stopped |
‘substantially as set forth.

41. Thecombination of the car, two eleotl ie

‘motors connected therewith in such a way

105
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that when they are both running at the same

speed the ecar will remain stationary and

when they are running at relatively different

‘rates of speed the car will move either up-
ward or downward, a source of electrical en-
ergy, means for startmﬂ' and stopping the
‘motors, and controlling means, operativeonly

after lho motors have attained substantially
normal speed, for short-cireniting the current

through a portion of the field of ‘either motor

while tha,t of the other is maintained con-

stant, the arrangement being such that the
125

motors must again be blought to run at nor-
mal speed beforo they can bo stopped sub-

stantially as set forth.

In testimony whereof I heleunto set my
hand in tho presence of two witnesses.

DTHELBERT M. I‘RAS]]R

\Vitnesses-'
L. C. FRASER,
A. II. STE. MARIE.

[L. S.]-' _
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