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1o all whom it may concern:
Be 1t known that I, COFRAN I. HALL, a citi-
zen of the United States, and a resident of the

city and county of San Francisco, State of Cali-

fornia, have invented certain new and use-
ful Improvements in Elevators or Hoisting
and Lowering Apparatus for Passengers and
oods; and I hereby declare the followmﬂ'
Speelﬁcatwn and the drawings therewith to
be a completedescription of my mventlon with
the manner of constructing and operating the
same.

My invention relates especmll y to that class
of machinery called ‘‘elevators” for build-
ings, but is-applicable' to general hoisting and

lowering apparatus for passengers or goods.

20

Myimprovements consist in suspending the
cage or platform of hoisting or lowering ap-
paratus by flexible ropes that move the load
up or down, as the resistance may be, the
power being applied by traction pulleys or

drums that impel the ropes either way; in' at-
taining an equipoise of the suspending-ropes |
‘electric solenoid to release the br ake O, 1eve1

~at all positions of the cage or load, and in
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equalizing the tension and tractive power of
the impelling ropes and pulleys; and it also

consists 1n various features of construction

and arrangement that will be further ex-
plained by the drawings and set forth in the
claims at the end of this specification.

The objects of my invention are to adapt

the winding or actuating mechanism to any

range of movement with the cage or load, so
the machlnely can be prepar ed without ref-
erence to a particular place or use, the only
variable element being thelength of the ropes;
to simplify the mechanism and reduce it asa
whole to the smallest dimensions, so that in

any case required the contour of the whole

will not exceed the dimensions of an eleva-

tor well, way, or shaft; to maintain a counter-
poise of the suspending-ropes, so that their.
oravity will be always in equilibrium and

thus dispense with compensating weights
even for the longest range or highest lifts,
and to maintain on the impellinﬂ‘ ropes a
constant strain and tractive force by means

of a pivoted platform or base on which the

actuating machinery is placed. |
Referring to the drawings, Figure 1 is a

‘my improved gearing.
traction or impelling pulleys with the ropes

the ropes L' L2,

shortened elevation or diagram showing the
main elements of an elevator arranged with
Fig. 2 is a view of the

wound thereon.
view of the 1mpellmﬂ* machiner y
a rear elevation.

Fig. 3 1s an opposite edge

- Similar letters of reference are employed-

to designate like partsin the dlffel ent figures
of the dmwmn‘s |

The followmﬂ' notation is employed:
~Als the-main base or frame of the machin-

ery; B’ B? tangent-wheels to drive the im-

pelling-dru’ms_; C' C¢ traction or impelling

drums; D’ D? tangent or screw pinions oper-
“ating the drums &nd K driving- shaft—first

mover.,

F 1s an eleetric motor; G, housmﬂ and sup-
port for tangent-wheels; II a pivot o sustain
the main fmme 1, hydmulie regulating ap-
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paratus; J, an elevator cage or plaﬁufm m, and

L" hmstmo-r()pes
M is a strap-brake on the driving-shaft; N,

tooperate the brake; P’ P? maindr um-sh’afts -
K, counterweight for the cage or load, and R .

suspension- pulley

Reverting first to the ropes composmw the
strands or series L' L?, if the cage J and the
counterweight K are ehmmated these ropes
can be COI]SIdel ed as endless, passing around

the traction-drums C' C* and over the sus-
pending-pulley R, the cage J and counter-
welght K forming sections or connections for
Wound in this manner each
rope passes around the two drums C' C?, the

strands 1. leading upward from the drum C?

30

at one side and the strands L*leading upward

from the same drum at the other side. The

strands of ropes at the two sides L. I* are
therefore balanced over the pulley R irre-
spective of their length or the position of the

cage J. Compen%atmﬂ' weights are not re-
qulred as when the ropes are not attached to
the bottom of the cage J. The number of
ropes 18 made to conespond to their size and
the amount of weight to be raised or lowered.
In the drawings four ropes are shown, each
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independent as to strain and so wound on the

| drums C’ C* as to enter upon and leave the

100



tion-drums € C-.

0
%
\

drums in adjacent grooves with but little de-
flection laterally; consequently are nearly In
the line of tension and strain. This method
of winding is indicated by thenumbers placed
over the ends of the ropes 1n Ifig. 2, where
corresponding figures indicate the same ropes
before and after they pass around the trac-
The rope or ropes being

-wound in grooves partially around each of
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the pulleys or drums C’ C* and placed under
tension, as her einafter explained, the tractive
force is sufficient to impel the ropes against

the resistances of a maximum load fmd fric-
In this method of.

tion of the machinery.
winding the ropesit may be observed theyare
bent constantly in the same direction, which
is a very important matter, thereby avoiding
the dangerof fracture caused byreverse bend-
ing over drums or pulleys.

“The counter weight I is preferably made of
metal heavy enoug ol to balance thecage J and
one-half of an average service-load thereon
so the tractive effect of the drums C' C? will
be the same in either direction, or for raising
or lowering, and the driving power be thus
rendered more uniform

Referring now to the actuating elements
the tra,etlon drums C' C*and the tanﬂ'ent oear-

wheels B’ B® are keyed on the shafts P’ P2,
‘the wheels B’ B® being incased in a strong

housing G G, and are driven by the right-
and-left worms or serew-pinions m 7. -YYhen
the loads to be raised are not too great, the
drum C’ can be driven Dby a single worn or
screw-pinion; but two are preferable in most
cases, thereby avoiding end thrust on the
shaft II. These pinions m m are fastened on
the shaft E, driven right or left by an electric
motor F or in any other manner by which
ower can be applied to the shatt.
shaft E is placed a common strap-brake M,
applied by a weight 7 on the lever O and re-
leased by an electric solenoid N or in any
other manner that will coincide with stopping
and starting the driving power applied to the
shaft E, the object of the brake being to ar-
rest the momentum of the rotary parts and

permit the cage J to be stopped quickly and

at definite points of its range—at the differ-
ent floors of a building, for example.

The actuating machinery can be set on a
solid foundation, but 1s by preference placed
on a platform or base A, resting on a pivot H,
the preponderance of the weight or so much
as is required for tension being toward the
end where the traction-drums and gearing are
stationed. This causes a constant and uni-
form tension of the ropes L' L7, consequently

- On this

IESSES.

a constant tractive force to impel the ropes
and cage. .

To prevent vibration caused by stopping
and starting the load and to secure a stable
position of the platform or base A, a common
dash-pot or hydraulic cylinder I is attached
to the end, the time of movement of the pis-
ton and plqton -rod ¢ being regulated by a cir-
culating-pipe and cock e in the usual manner.

The method of operation is apparent from
the foregoing description and the drawmgs
the duvlnmsh‘tft £ being started in either
direction as the cage J is to be raised or low-
ered.

In the drawings the impelling apparatus
1s shown as placed beneath the cage and in
the shaft or well way, but it is obvious that

when the cage J is to descend to the basement-

floor ¢ the 11111)61111}0‘ machinery must be set

at one side or can be placed in any position
in a building by leading the strands L’ L? over

deflecting bheaves or pulleys tosuch position.

In the case of driving the machinery from
an engine or shafting fast and loose pulleys
to receive a shlftmn‘ belt are pldced on the
shaft I,

Having thus explmned the nature .:md ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, 15—

1. In an elevator, a cage, eounterwmf‘»-'ht
suspending-ropes, an idle or ba,lancmfrpulley
over which the ropes pass, and in combina-
tion therewith, impelling-ropes attached to
the cage, drwmﬂ drums to drive said cage,
tan D'ent wheels with which said pulleyrs are
prowded and the drive-shaft with which the
tangent-wheels engage.

2. Inan elevatm impelling-drums, an idle-
pulley, a cage, motor impelling -ropes and
tangent - wheels, and in combination there-
w1th a MOV able main frame suspended 1n
part by the tension of the impelling-ropes,
substantially as described.

3. In an elevator, a cage, motor driving-
drums, an idle-pulley, and 1mpelhnfr ropes
passing over said pulley, the tangent-wheels,
a movable and partially - &,uspended base-
frame, a hydraulic eylinderto regulate or con-
trol the movements of the main frame, all
connected and operating substantially as de-

scribed. . |

In testimony whereof I have hereunto af-
fixed my signature in the presence of two wit-

COFRAN 1. HIALL,
Witnesses: | |

ALFRED A. ENQUIST,

WiLsoNn D. BeNt, Jr.
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