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UNITED STATES

PATENT OFFICE.

COFRAN I. HALL, OF SAN FRANCISCO, CALIFORNIA. ‘

ELEVATOR FOR BUILDINGS.

SPECIFICATION forming part of Lettei's Patent No, 519,114, dated May 1,1894,
Application filed May 15,1893, SerialNo,474,222, (No model.) ‘

To all whom it inay concermn: :

Be it known that I, COFRAN I.. HALL, a
citizen of the United States, and a resident of
the city and county of San Francisco, State
of California, haveinvented certain new and
useful Improvements in Elevators for Build-
ings; and I hereby declare the following speci-
fication and the drawings therewith to be a
full, true, and exact; description of myinven-
tion and the manner of applying and using
‘the same. = :

My invention relates to the motive machin-
ery for elevators.employed in raising and low-
ering passengers and goods in buildings, and
to thatelass of elevatorsknown as hydraulic
or including the functions thereof. - :

The object of my invention is to utilize the
force exerted by the weight of the cage and
its load when descending, to store up power
that will be given out again when the cageis

--raised, and yet retain, for safety and ease of
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controlling, all the principal features of a hy-
draulic elevator. Also by distributing the
variable auxiliary power over both the upand
down movement of the cage, reducing the ca-
paeity of any kind of motive power required
by distributing its. work in both raising and
lowering; also to a great extent reduce the
total amount of power required to operate an
elevator. Also under certain conditions to
be able to. operate the cage of a hydraulic
elevator both up and down without any ex-
penditure of powerotherthanthatgivenoff by
the weight of the descending loads thereon.
As an elevatorisseldom required to lift a full
load, I arrange the static pressure and the
auxiliary power so that the two will be equal
to lifting the full load, thatis, the maximum
load and friction of the machinery is theo-
retically divided into two equal parts. The
force that each will exert is governed by the
average loads raised and lowered.

It is well known that in all hydraulic ele-

- yators at present in use it takes the same

amount of power to elevatethe cage, whether
it be empty, or loaded to its fullest capacity,
and that none of the power generated by the
load in descendingis utilized, In myinven-
tion suchloss is almost wholly avoided.. The

5o hydraulic power applied is uniform, and sel-

- dom exceeds what is required toraise service
loads on the cage. : ‘

The manner of operating will now be ex-
plained by referring to the drawings.

‘Figure 1 is an elevation showing an eleva-
tor arranged according to my.invention, op-

erated by hydraulic apparatus supplemented

by an-electric motor to provide. auxiliary
power. ‘
and - its gearing. Fig. 3 is another view of
the same elevator, also arranged with an elec-
tric motor to supply auxiliary power, but dif-
ferently connected and operated. ' Fig.4isa
plan view.of the electric. motor and conneeted
gearing; shown in: Fig. 3. <

Similar letters of reference indicate corre-
sponding parts throughout the drawings.

Referring first to Figs. 1 and 2, A is a hy-
draulic eylinder, having a piston B, piston
rod C, and a valve D, which opens and closes
communication between the cylinder A and
a receiver K.

Fig. 2 is'a plan view of the motor
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Attached to the piston rod C is a crosshead
F, on which are mounted movable sheaves G, .

corresponding to the fixed sheaves H, around
which passes a rope I with a sufficient num-
ber of sheaves and wraps to produce the de-
sired relative:movement between the piston
B and the cage J. This rope I passes from
the sheave H over an idle one H? and is at-
tached to the cage frame, as shown in Fig. 1,
in the usual manner of such gearing. The
receiver K in thig case is a closed tank, par-
tially filled with water.orother inelastic fluid,
and a pressure obtained by air compressed
into the remaining space, or the vessel may
be an open tank set high enough to get the
required pressure directly by the weight of
the water, or its static head, such pressure
being sufficient to raise a certain predeter-
mined load: As the pressure in the receiver
E falls, either by expansion of the air therein
or lowering of the head, this variation is.com-
pensated by the rope I passing over the pul-
ley H? removing that much weight from the
cage, or resistance to the piston B. .

The receiver E'is connected by a pipe K
with the hydraulic eylinder A, conneection be-
ing controlled by the valve D, and the cord
L, which passes around the grooved wheel M,
idle pulleys @ a.¢ a, and through the cage J
80 as to be reached and operated by an attend-
ant in the cage. These elements constitute

the hydraulic part of the machine, which op-
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erates in the following manner: The pressure
in thereceiver K is maintained at a point that
will raise the cage J with an assumed load
thereon. To ascend, the attendant pulls the
cord L, which turns the wheel, and this in
turn moves the stop valve D by means of a
chain N,opening communication from the re-
ceiver B to the eylinder A, forcing outward
the piston B, and raising the eage J, by means
of the gearing already described. In thisop-
eration, if the load on the cage J is less than
the predetermined one, as before explained,
noadditional power will be required to ascend.
‘When the cage is to descend, if the downward
load exceeds the predetermined one, and the
friction of the machinery, the descending
weight forces back the piston B, and returns
the water in the cylinder A to the receiver E,
sothat with certain service loads, in which the
weights lowered exceed those raised, by so
much as the frictional resistance of the ma-
chinery, no power whatever, other than the
descending loads is expended in the oper-
ating. As however these circumstances are
only exceptional, it becomes necessary to sup-
plement the hydraunlie apparatus with some
other source of power that may act on either
the upward or downward movements of the
cage, supplying foree as required by the vary-
ing loads, when such loads are more or less
than the predetermined one. Thisauxiliary
power I supply preferably by an electric mo-
tor, when current is available, but this power
can be derived from any convenient source.
Tn the present case I have shown an electric
motor O, connected to the wheel P, and this
wheel by a pinion Q to the wheel R, so as to
reduce the motion and inerease the power of
‘theelectric motor O, as willbe understood. On
the same shaft with the wheel R is a grooved
pulley 8, around which and overthe pulley T
at the top, passes a rope U, so this rope is set
in motion by the motorO,and isdriven thereby
right or left as a reversing switech V may de-
termine. Thisswiteh Visconnected by means
of aropeorchain W with the wheel M, so that
the switch is reversed with the valve D, and
consequently the rope U always moves coin-
cidently with the cage J, so as to be available
in supplying auxiliary power when required
in ascending or descending. The connection
between the cage J and the rope U, is formed
by means of a clamping grip X, operated by
a lever Y, that closes the jaws of the grip X
on the rope U so the cage and rope will move
together. The electric motor O is so con-
nected and arranged, as tooperate only when
required, or when the grip X is applied to the
conducting wires Z, being so arranged that
the electric circuit is closed by moving the
lever Y and closing thegrip X. In this man-
ner it will be seen that the actual operating
power is that of the motor O, called into use
when the loads raised exceed the predeter-
mined one or the foree provided for by the
eylinder A, and in deseending when the load
islessthan the predetermined, and not enough

519,114

to force back the fluid from.the cylinder A to
the receiver E, the electric motor being called
into use whenever required, and performing
only the actual duty for service loads, vary-
ing as specified.

In Fig. 3, I have shown another manner of
supplying the auxiliary power by means of
an electriec motor, the result being the same
but with a different method of connecting to
the cage J. The hydraulic elements being
the same as in Fig. 1, no further explanation
of these will be required. The motor O is
placed as before, with a pinion gearing into
the wheel b. Mounted loosely on the axis g
of this wheel is a grooved drum ¢, on which
are wound, right and left, the ropes d and e.
The rope d passes around sheaves f, and the
rope e around sheaves g and A, so that the
cage J may move freely up or down, the
ropes d and ¢ winding and unwinding on the
drum ¢ aceordingly, that turns loosely on the
shaft g, so this auxiliary gearing offers no re-
sistance except slight friction of the drum ¢,
so long as the cage J is operated by the hy-
draulic apparatus.

‘When the electric motor O is called into
use, it is set in motion by a rheostat », oper-
ated by the attendant in cage J. This con-
neets thecircuif through the wires <4 for right
or left motion of the motor O as the cage may
be ascending or descending. At the same
time the electriceircuit being thusclosed, acts
on a solenoid m, which moves the lever n and
engages a clutch o, so the grooved drum ¢ is
driven by the motor O and the power applied

to the cage J by means of the ropes d or e to-

assist in raising or lowering the cage. It is
obvious that such gearing can be modified in
various ways without departing from my in-
vention. Ihaveaccordingly shown two meth-
ods of connecting and controlling the auxil-
iary power when an electric motor is employed
for that purpose.

Having thus explained my invention and
methods of constructing and applying the
same, what I claim is—

1. In an elevatora main drivingapparatus,
in combination with a ear or.platform to be
operated thereby, a separate and independ-
ent auxiliary motor, a connection between the

auxiliary motor and the car and a grip device.

on the car for engaging said conneection so
that the power of the auxiliary motor may be
temporarily applied to act upon the car in as-
cending or descending, substantially as de-
scribed. '

2. In an elevator,the combination with the
car or platform, of a main apparatus for op-
erating the same, a separate and independ-
ent auxiliary motor,suitable gearing connect-
ing with the latter, and a cable actuated by

said gearing and running through the car, to-

which it may be connected or disconnected so
that the power of the motor may be tempo-
rarily applied to assist the main apparatus,
substantially as specified.

3. In an elevator, the combination with the
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car or carriage, of a hydraulic apparatus for
operating the same, consisting essentially of
a cylinder, a piston therein, cable connec-
tions between the piston and the car and a re-
ceiver or vessel containing fluid under press-
ure which is supplied to the eylinder and a
separate and independent auxiliary motor, a
cable running therefrom to the carand a grip-
per on the car for temporarily engaging the
said cable so that the auxiliary motor may
apply its power to assist the hydraulic appa-

ratus whenever required, substantially as de- |

seribed. ‘

4. In an elevator, the combination with the
car or cage, of a hydraulic apparatus for op-
erating the same, a separate and independent
auxiliary motor, suitable gearing operated
thereby, a cable actuated by said gearing and
running through thecarand a gripping mech-
anismon the car for engaging said cable when
required so that the power of the auxiliary
motor may be applied to assist the hydranlic
apparatus in ascending or descending, sub-
stantially as desecribed.

5. In an elevator, the combination with the

car or cage, of a hydraulic apparatus for op-
erating the same, a separate and independ-
ent auxiliary electric motor, gearing driven
by said motor, a cable running through the
car and actuated by said gearing, electric con-
nections between the car and the motor, a
gripper on the carfor engaging the auxiliary
cable ‘and circuit closing devices on the car
whereby the motor is controlled, substantially
as specified.

6. In an elevator, the combination with the
car or cage,of ahydraulic apparatusforoper-
ating the same, consisting essentially of a eyl-
inder, a piston therein,a cable operated by the

pistonandconnectedtothe car,a fluid receiver |

_containing fluid under pressure which is sup-
plied to the cylinder, and a valve for econ-

trolling said supply, and a separate and in-
dependent auxiliary motor which actuates a
cable running through the car, means extend-
ing from said -car to the auxiliary motor for
stopping and starting the latter and a grip-
ping device on the car for engaging the aux-
iliary cable and simultaneously therewith
starting the auxiliary motor so that the power
of the latter may be applied to assist the hy-

“draulic “apparatus when required, substan-

tially as specified.

driving apparatus, a car or platform to be op-
erated thereby, an auxiliary electric motor, a
cable connection between said motor and the
car, devices on the car for temporarily engag-
ing said cable and circuit closing devices like-
wise on the car whereby the electric. motor
may be controlled, substantially as specified.

8. In an elevator, the combination with the
car or carriage, of a ‘hydraulic apparatus for

'operating the same, consisting essentially of
-a eylinder, a piston therein, cable connections

between the piston and the car and a reser-
voir or vessel containing fluid under press-
ure which is supplied to the cylinder, a sepa-
rate and independent auxiliary electric motor,
gearing driven by said motor, 4 cable running
through the car and actuated by said gearing,
electric connections between the car and the
motor, & gripper on the car for engaging the
auxiliary eable and circuitclosing devices on

the car whereby the motor is controlled, sub-

stantially as described.

In testimony whereof I have hereunto af-
fixed mysignature in the presence of two wit-
nesses. '

COFRAN 1. HALL.
Witnesses: _ . :

JAMES L. KiNg,
- WaALTER W. KEMPSTON.

7. Inanelevator, the combination of a main
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