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PATEN T OFFICE,

ETHELBERT M. FRASER, OF SAN FRANCISCO,
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SPECIFICATION formmg' part of Letters Patent No. 616, 096, dated December 20, 1898

Application filed May 15,1895, Renewed March 18,1898, Serial No, 674,393,

(Nn model.)

To all whom it may concermn: |

Beit known that I, ETHELBERT M. FRASER,
a citizen of Nova Seotia, residing in the Qlty
and county of San Franecisco, Sta,t_e of Cali-
fornia, have invented certain new and useful
Improvements in Gearing for Operating Ele-
vators KEmployed for Raising and Lowering
Passengers and Goods in Buildings; and I
hereby declare the following specification and
the drawings therewith to be a complete de-
scription of my improvements, with the man-
ner of constructing and applying the same.

Myinvention relatesespecially tothat class
of elevators whereina cage or platform is sus-
pended, raised, and lowered by means of a ca-
ble, rope, or cham passing over a strong pul-
ley at the top and attached toa counterweight
that balances the cage and some predeter-
mined portion of the loads to be raised and
lowered, but is applicable to hoisting appa-
ratus of any kind requiring an intermittent
and variable rate of movement.

My invention consists, essentially, in the
construetion, arrangement, and combination

of parts, substantially as will be hereinafter

deseribed and claimed.

30

35

40

45

My invention also consists in electrical de-
vices to control the relative speed of the motors
and consequent movement of theload andin
gearing to connect the motors with the cage
or platform, and counterweights therefor to
arrest their movement either way, and other
featuresof a constructive and operative kind

-required to carry out my invention. -
A main object of myinvention is to avoid |

starting, stopping, and reversing the motive
power or motors, permitting these to run con-

tinnally in the same direction whether the

load 1s being raised, lowered, or is standing
still, thus avoiding certain complications and
resistances that exist when the motive power
1s directly connected to and moves coincident

with the load to beraised and lowered and also
the avoidance of tooth or tan gent gearing

commonly employed to vary the ra,te of move-
ment between the motor and the load to be
moved. -

Referring to the drawmﬂ's herewith and
forming a parb of this sp601ﬁeatlon, Figure 1
1S a front view of an elevator cabin or cage

with the suspending and impelling gearing

therefor arranged according to my invention.
Fig. 2 1s a view of the same gearing, taken in
a pla,ne opposite to that of Fig. 1.

Similar letters of reference are employed

to designate like parts in both figures of the

drawings.

Ais a cabin or cage to raise and lower pas—
sengers or goods, suspended O & rope or ropes
B, that pass over a strong pulley C at the
top and attached to a counterweight D, that
is by preference as heavy as the cage A plus
one-half of an average load to be raised. The

object of this excess of counterweight is to

divide the impelling power between the up-
ward and downward trips of the cage A, and

thus render this work more umform and also

toredunce the maximum amount of power re-

quired in proportion to what is applied in
moving the cage downward. "Attached also

to the cage 1s a second rope or ropes K, that
pass over a pulley F and are attached to a pul-
ley-shackle G, as seenin Fig. 1. A third rope
H 1s attached to the counterweight D, passes
over the pulley J, and 1s a,tta(,hed to a qeeond
pulley-shackle I.

Between theropes I and I and the shackles
G and I are interposed the shells K and L,
containing coiled springs M, as seen in Fig.
2, to cause a degree of elasticity in the sus-
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pending-ropes, and thus assist in maintaining

a uniform tension of the driving-ropes N, that
pass over the pulleys O and P and around the
pulleys Qand R of the armature-shafts of the
electric motors S and T.

On the pulley C or on its axis Y, I place a
brake-drum V, on which bears a lever W,
preferably operated by an electric solenoid
X, that is controlled by electrical connection
with the rheostat U in the cage A, sothat the
lever W will be raised and the brake released
whenever the current is varied between the
motors S and T and the cage A is to be moved
up or down.

The fields of the two motors S and T are
conneeted by the wires ¢ and e with a sup-
ply-circuit and by the wires m and n with the
rheostat U, that can be placed in the cage A
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and from there control the motors S and T -

or can be fixed in any other convenient Pposi-
tion, the armatures of the motors remaining
connected directly with the main line.
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It is obvious that opposite and coincident
movement of the pulleys O and P and of the
shackles G and I will produce a like move-
ment of the cage upward or downward ac-
cordingly, and this is accomplished in the
following manner: If the motors S and T are
revolving at the same rate, the endless rope
N is driven continuously around the two pul-
leys O and P, which remain stationary in re-
spect to the cage A; but if the speed of the
motors S and T is changed relatively then
the pulleys O and P will move oppositely up-

ward and downward in proportion to the.

change in the motors. If, for example, the
motors S and T and the pulleys Q and R are
running at like rate in the directionindicated
by arrows in Fig. 1 and the speed of the mo-
tor S is decreased or the speed of the motor
T is increased then the pulley P and shackle
I will asecend and the pulley O and shackle
G will draw the cage upward and the coun-
terweight D will descend at a speed in propor-
tion to the difference in the relative speed of
the motors S and T. The downward move-
ment of the cage is performed by a reversal
of the relative speedsof the motorsS and T'—
thatis, if the speed of the motor Sisincreased
or the speed of the one T is diminished the
pulley O will rise and the one I? descend, the
cage A being lowered accordingly. In this
manner it will be seen that there is complete
control of all movementsof the cage Aupward
or downward and also that it can be stopped
and held still at any point in its range by ad-
justing the motors S and T to run at a uni-
The load i1s gradually started and

stopped, and the power consumed in raising
and lowering loads is directly as the work
performed, less frictional losses. |

The positions of the eage and motors rela-
tively can be arranged to suit the circum-
stances in any case. The ropes N can be of
any number and led in any direction from the
bottom of a shaft or wellway. 1haveshown
the gearing in its most direct and simple
form.

Having thus explained the nature and ob-
jects of my invention, what I clalm as new,
and desire to secure by Letters Patent, is=

1. In an elevator, the combination of the
cage and counterweight and two electric mo-
tors, the armature-shafts of which are adapt-
ed to run in opposite directions at the same

or at different relative speeds, a pulley on the

armature-shaft of each motor, a third pulley
and connections between said third pulley
and the cage, a fourth pulley and connections
between said fourth pulley and the counter-
weight, and an endless rope passing around
all of said pulleys, substantially as described.
2. In an elevator, a cage or platform and
the counterweight, in combination with mov-
able pulleys, ropes connected to said cage or
platform and to said counterweight, spring
connections between said ropes and said mov-
able pulleys, electric motors having their ar-
mature-shafts rotating in opposite directions,
and an endless rope passing around said mov-
able pulleys and around pulleys on said ar-
mature-shafts, substantially as deseribed.
In testimony whereof I have hereunto af-
fixed my signature in the presence of two wit-

Nnesses.
ETHELBERT M. FRASER.

Witnesses: N
ALFRED A. ENQUIST,
WIiLsON D. BENT, Jr.
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