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UNITED STATES

PaTent OFFICE.

ETHELBERT M. FRASER, OF YONKERS, NEW YORK, ASSIGNOR TO OTIS
ELEVATOR COMPANY, OF EAST ORANGE, NEW JERSEY, A CORPORA-

TION OF NEW JERSEY.

ELECTRIC TRANSMISSION:OF POWER.

sﬂ:emm&mom forming part of Letters Patent No. 697,832, dated April 15, 1902,
Application filed November 6, 1900, Serial No. 35,644, (No model,)

To all whom it may concern:

Beitknown that I, ETHELBERT M. FRASER,
acifizen of the Dominion of Canada, residing
at Yonkers, in the county of Westchester and
State of New York, haveinvented certain new
and useful Improvements in the Electrical
Transmission of Power, of which the follow-
ing is a specification.

My invention relatésto the electrical trans-
mission of power; and it has for its object to
provide improved means whereby an efficient
and economieal distribution of power can bs
made; and to these ends it consists in the
various combinations and arrangements of
translating devices and circuits having the
general mode of operation substantially as
hereinafter more particularly pointed out.

Referring to the accompanying drawings,
Figure 1 is a diagrammatic representation of
various motors or translating devices and
circuits whereby the advantages of my in-
vention may be attained. - Figs. 2, 3, and 4 are
similar views showing the general arrange-
ment of circuits for accomplishing the same
general purpose in the same general way.

While, as' above stated, my invention re-

lates generally to the electrical transmission
and distribution of power, and while the in-
vention may be utilized in many and various
ways and conditions for specific purposes,
and the arrangement of translating devices
and eircuits can be adapted by those skilled
in the art to accomplish the specific results
desired, my invention is more particularly in-
tended to be used in the operation of electric
elevators and similar devices, and I shall
therefore describe its embodiment for this
purpose, but without the intention of limit-
ing myself to this particular use, as it is
equally applicable to many and various uses,
which will be apparent to those skilled in the
art.

Generally speaking, my invention is more
especially adapted for use in connection with
what arve usually known as “‘duplex-motor-op-
erating” devices—that is, where there are two
motors or two means of exerting mechanical
power connected to the motors, each means
being capable of being operated at different
speeds and to do different amounts of work

or the same amount of work under different

conditions.

In the operation of duplex motors as ap-
plied to electric elevators, on application for
which T have received various Letters Patent,
I provide two motors normally running at
uniform speeds and both preferably con-
nected to the elevator-operating devices and
so arranged that when the motors are running
at uniform speeds the elevator is at rest.

When, however, there is a change in the rela-

tive speeds of the two motors, as when one
motor is eaused to run above its normal speed
while the other remains at its normal speed,
or when one motor is caused to run below its
normal speed while the other remains at its
normal speed, or when one motor is caused
to run above its normal speed and the other
below its normal speed, or, in fact, whenever
there is a difference in speed between the
running of two motors, the elevator is moved
up or down in accordance with the differ-
ence of speed. For instance, while one of
the motors,which is commonly designated the
‘“top” motor, runs faster than the other mo-
tor, which is commonly designated the ““bot-
tom” motor, the car ascends, and, vice versa,
when the bottom motor runs faster than the
top motor the car descends.

In the previous constructions it has been
common touse two motors,a ‘““top” and a “‘bot-
tom” motor, so called, and one of the disad-
vantages of this arrangement lies in the fact
that the motor running at the higher speed
does most of the work, and it is well known
that in running a motor at a high speed the

strength of the fleld-magnets is redueed, and’

this reduction of the strength of the field-
magnets redaces the torque, and my present
invention, among other things, overcomes
this disadvantage. As the speed of the car
isgoverned entirely by the difference in speed
between the two motors, it is manifest that
theslowerthe slower-running motorisrun the
faster-running motor can be run proportion-
ately slower and still maintain the same differ-
encein speed. So, too, it is manifest that the

-slower the faster-running motor is run with-

out changing the relative speeds between it
and the slower-running motor the stronger
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will be the field of said faster-rutining mo-
tor, the greater will Le the torque, and the
heavier will be the load which can be raised
by the same-sized motor. Carrying these re-
lations to their extremes, it will be seen thatif
one motor runs very slowly, or, indeed, isen-
tirely stopped, the faster-running motor could
maintain the proper difference of speed and
would give the greatest efficiency, as the
strength of the fleld-magnets would benearer
maximum, and the faster-running motor
would berunning under the best possible con-
ditions. By my arrangement of motors this
result can be attained, and at the same time
I can retain all the advantages of the so-
called ‘“duplex-motor” system.

In the ordinary duplex-motor system two
separate motors are used, each motor having
a separale armature connected to a suitable
pulley or other means for transmitting me-
chanieal power. In my present invention I
utilize four electric motors, and each motor
may be half the size or have half the power of
the motors when twoave used. Inotherwords,
I practically cut the two motors usually em-
ployed into two parts, making four electric
motors, with their proper field-magnets, ar-
matures, commutators, and circuits; but I
provide for each two or pair of motors a single
shaft, to which the two armatures of the pairs
of motors are positively connected, and there
is a pulley or other suitable means for trans-
mitting poweron eachshaft. These fourelec-
tric motors may be arranged in cirenit in vari-
ous ways between the line-terminals, and,
generally speaking, the field-magnet coils of
the motors and the armatures thereof are con-
nected in circuit in pairs in series with one an-
other between the line-terminals—that is to
say, the field-magnet coils of one of the motors
ononeoftheshaftsareconnected inserieswith
the field-magnet coils of one of the motors on
the other shaft, and the armature of one of the
motors on one of the shafts is connected in
series with the armature of one of the motors
on the other shaft. 1t is manifest that vari-
ous combinations of such connections can be
made with the four motors between the main-
line terminals, and I shall illustrate some of
them herein.

Some means are provided whereby the cur-
rent passing from the field-magnet coils of
one of the motors may be shunted around said
field - magnet coils, and preferably there is
provided some means for increasing or de-
creasing the resistance in the circuit of the
field-magnet coils whereby the circuit may be
controlled and the maximum and minimum
relative speeds of the motors can be changed.

Referring to Fig. 1, + and — represent the
main-line terminals of a circuit supplying a
current of constant electromotive force or
voltage. A and B represent two armatures
mounted on a single shaft E, having a driv-
ing-pulley F or similar means for transmit-
ting mechanical power. I H are the fields
for the armature A, and G G are the fields

697,832

for the armature B. C and D are two arma-
tures mounted on a single shaft ', having a
driving-pulley I or similar device, and I1
represent the fieldsfor the armature C,and J J
the fields for the armature D. The armature
B is connected to the - line and is in series in
thig instanee with the armature C, which is
connected to the — line, the circuits being
from the - line at 1 to the brush-holder 2,
through the armature B to the brush-holder
3, thence to brush-holder 4 of armature C,
through armature C to brush-holder 5, thence
to the — line ati 6. The armature A is con-
nected to the + line and in this instance is
connected in series with the armature D,
which is connected to the — line, the direc-
tion of flow of the current being from the
line at 7 to the brush-holder 8, through the
armature A to the brush-holder 9, thence to
the brush-holder 10 of armature D, through
armature D to brush-holder 11, thence to the
— line at 12. The fields G G and J J are in
this instance in series with each other and
are connected in a straight line across the
feed-terminals. Thus the current flows from
the -} line at 13 through one field-coil G, by
the conductor 14 through the second field-
coil G, thence by conductor 15 to one of the
field-coils J, by conductor 16 to the otherlield-
coil J, and by condactor 17 to the — line.
The fields H H and I I are also in this in-
stance connected in series with each other
and in a straight line across the feed-wires,
and the current flows from the -+ main line
at the point 18 through one of the fields I,
by the conductor 19 to the other field II, by
the conductor 20 to the field I, thence by con-
ductor 21 to the other field I, and thence to
the — line by conductor22. Thereisashunt
around the fields, and the current can flow
from the + line at the point 23 to the point
24 through the resistance I, lever N, condue-
tor 27, resistance M, and conductor 25 to the
conductor 20, thus shunting part of the cur-
rent from the fields II I, or the current from
the fields I T can be shunted by moving the
lever N to the resistance L, completing the
shunt through the point 25 and eonductor
leading therefrom to the point 26 on the —
main line. Suitable starting and stopping
devices of course must be used, so that the
motors may run continuously or be stopped,
as deemed expedient; but these form no part
of my present invention, and hence are not
shown, as the present invention applies only
to the manner of controlling the motors while
they are running or in suitable connection
to run. With this arrangement of circuits
one pair of armatures can be slowed or even
stopped, while the other pair can be speeded
up to the desired degree, and the relative dif-
ference between the speeds of the two pairs of
motors can be maintained whatever may be
the actual speed of the motors. Iorinstance,

the pair of motors having the armatures Cand
D can be slowed down to any desired degree
and even brought to a state of rest while
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maintaining the relative speeds between this
pair of motors and the motors having the

-armatures A and B, and, as before intimated,

it is manifest that this is theoretically the
most economical and effective relation' be-
tween the running of .the two pairs of mo-
tors, and I will new explain how this ecan be
accomplished. Under normal conditions it

is assumed that both pairs of motors are run--

ning at their normal speeds and at a uniform
speed, so that the pulleys I I’ are rotating at
the same speed, and it is assumed that it is
desired to slow down or stop the armatures
C D.and speed up the armatures A B, so as
to obtain the proper difference in speed-be-
tween the two shafts E and K/, and it is sup-
posed that the permanent resistance M has
been properly adjusted for this purpose. To
do this, the rheostat-lever N is moved so as to
make contact with and gradually cutout the
resistance K, and thus shunt a portion of
the current flowing through the field-coils H
H, and this of course will weaken these coils,
and the armature A will increase its speed.
This increase of speed of the armature A
causes several changes in the circuits of the
motors and in their operations to follow one
another. Thus, as the armatures A and B
are on the same shaft E, when the armature
A increases its speed the armature B is
driven at & speed higher thanits normal, and
this would cause the armature B to act asa
generator and generate a current to supply
the line; but the armature C isin series with
the armature B, and as each when running
normally would divide equally the line-vol-
tage when the armature B generates a higher
voltage by being speeded up, the strength of
the field remaining the same, the armature
C will have less counter electromotive force
to generate, and consequently it will ran ata
much slower speed. The armature C is con-
nected directly to armature D by the shaft
E', and the armature D consequently must
run at the same slow speed as the armature
C, and as the armatures A and D are in series
with each other and when running at their
normal speeds equally divide the line-vol-
tage, and as armature D now runs slower
than its normal speed, it must necessarily

generate less counter electromotive force,

and so to maintain the line-voltage the arma-
ture A will have to be speeded up enough to
generate this difference. When thearmature
A speeds up, it intensifies this action, and the
armatures A'and B continue to speed up and

the armatures C and D continue to slow down

until the armatures C and D stop rotating and
also cease to generate any counter electromo-
tiveforce,and the armatures A and B will then
be running on the total line-voltage and run-
ning in the most efficient manner. The speed

of the armatures A and B cannot be increased
after the armatures C and D are stopped
without causing the armature B to gener-
ate current to supply the line, and they thus
become self-regulating and self-controlling

3

and work in the most effective manner.
When,however, therheostat-lever Nis moved
to its normal position, the currents will ad-
just themselves so thatall the armatures will
run at the same speed as under normal con-
ditions. Of course the same general effect
resulfs if the lever N is moved onto and over
the resistance L, and the fields I1 are weak-

-ened, except that the speed of the armatures
‘C and D will be increased -and the speed of
“the armatures A and B slowed down and
finally stopped. Inactualpracticeitis neces-

sary only to weaken the fields II H or the
fields I.T to a slight degree to cause the re-
spective pairs of armatures to slow down and
stop or to run at their maximum speed, and
thus this adjustment can be accomplished
with a practically sparkless operation. In
Fig. 21 have shown the same arrangement of
motors except that the electric connections
are different. In this case the armatures A
and C are iu series and the armatures B and
D in seried, while the fields remain as in Fig.
1. In Fig. 3 the same arrangement of motors
isshown, and the armatures are shown in the
same cireuits as.in Fig. 2; but the fields H H
and J'J are in series, and the fields G G and
I1,and the rheostat is arranged so as to vary
the current in the fields H Hand J J. In
Fig. 4 the armatures are connected the same
asin Fig. 3, and the fields G Gand I'T are in
series, asin Fig. 3; but the circnits are such
that the eurrent is varied in the fields G G
and I 1. 1In all of these arrangements of cir-
cuits the ultimate results are substantially
the same as in the arrangement shown and
described in connection with Fig. 1, and it is
not deemed necessary to trace the cirenits
and explain the resulting conditions inall of
these modifications, as they will be readily
understood by those skilled in the art. It
will thus be seen that T provide two sets of
motors in the present instance, each set com-
prising two motors, although the number

‘may bo extended, and the armatures of each

set are mechanically connected, while the
armature of a motor of each setis electrically
connected in series with an armature of a
motor of the other set, and each field of a
motor of one set is connected with a field of a
motor of the other set, and there ‘are means
for varying the field of one of the motors of
one set, and connections between the arma-
turesand fields and thesupply-cireuits where-
by when the field of one of the motors of one
set is varied one set of motors will be speeded
up and the other set of motors be speeded
down automatically until even one set of
motors may be stopped entirely and the other
set of motors be running at its normalspeed,
thereby utilizing the eurrent to the best ad-
vantage. Furthermore, it will be seen that
between the leading line-wires there is a se-
ries of parallel circuits and each circuit in-
cludes two fields or two armatures in series,
or, in other words, two ‘motor elements, one
for each set of motors.
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Whilethearrangements shown in the draw- | set being connected in series, a shunt around

ings are the px'efuled arrangements of cir-
cuits and motors, mymventlou isnotlimited
to the precise arragements %how n.

‘What I claim is—

1. The combination with a source of electric
supply, of a plurality of setsof motors, the ar-
matures of a motor of each set being con-
nected in series, the fields of each motor of one
set being separately connected in series with
the field of a motorof another set, and means
for varying the field of one of the motors,
substantially as desecribed.

2. Thecombination with asourceof electric
supply, of a plurality of sets of motors, the ar-
matures of each set being mechanically con-
nected, the armatures of a motor of each set
being connected in series, the fields of a mo-
tor of each set being connected in series, and
means for varying the field of one of the mo-
tors, substantially as described.

3. Thecombination with a source of electric
supply, of two sets of motors, the armatures
of each set being connected to a single shaft,
each of the armatures of one set being con-
nected in series with an armature of the other
set, each of the fields of each set being con-
nected in series with a field of the other set,
and means for varying the field of one of the
motors, substantially as described.

4. The combination with the leading con-
ductors of a source of electrie supply, of par-
allel circuits between said leading conductors,
a plurality of sets of motors, the armatures
of which sets are mechanically connected,
each parallel cirenit including a motor ele-
ment of each set in series, and means for
varying the current flowing through the mo-
tors, substantially as described.

5. Thecombination with asource of electric
supply, of two sets of motors, the armatures
of each set being mechanically connected, the
armatures of a motor of each set being con-
nected in series, the fields of a motor of each
set being connected in series, and a shunt
around the fields of one of the motors, sub-
stantially as described.

6. The combination with asource of electric
supply, of two sets of motors, the armatures
of each set being mechanically connected, the
armatures of a motor of each set being con-
nected in series, the fields of a motor of each

the ﬁelds of one of the motors including a
variable resistance, and a permanent resist-
ance alsoincluded in the shunt substantially
as desc,nbed
7. The combination with two sets of motors
adapted to normally run at the same speed,
of means for varying the field of one of the
motors, and cireuits and connections between
the motors whereby one set of motors will
speed up and the other set of motors will
speed down, substantially as described.

8. The combination with two setsof motors
adapted to normally run at the same speed,
the armatures of each set being mechanically
connected, of means for varying the field of
one of the motors of oneset, and circuits and
connections between the motors whereby one
set of armatures will speed up and the other
set of armatures will speed down, substan-
tially as described.

9. Thecombination with two sets of motors
adapted to normally run at the same speed,
the armatures of a motor of each set being con-
nected in series, and the fields of a motor of
each set being connected in series, of means
for varying the current of one only of the
motors,and circuits and connections whereby
the rate of speed between the sets of motors
will be varied, substantially as described.

10. The combination with two sets of motors
adapted to normally run at the same speed,
the armatures of each set of motors being me-
chanically connected, and the fields and ar-
matures of one set of motors being electric-
ally connected in series, with the fields and
armatures respectively of the other set of
motors, of means for varying the field of one
of the motors, substantially as described.

11. The combination with a source of elec-
trie supply, of a plurality of sets of motors,
and cireuits and connections whereby vary-
ing the current to one motor only of one set
will vary the speed of the other set of motors,
substantially as deseribed.

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

ETHELBERT M. FRASER.

Witnesses:

THOoS. M. Locax,
W. II. WHITE, Jr.
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