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SPECIFICATION forming part of Letters Patent No. 537,855, dated April 23, 1885,
Application filed October 6, 1894, Serial No. 525,089, (No model.)

10 all whom it may concern:

Be it known that I, JAMES H. ROBERTS, a
citizen of the United States, and a resident of
Grand Rapids,in the countyof Kentand State
of Michigan, have invented certain new and
useful Improvements in Electriec Appliances

for Klevators, of which the following isaspeci-

fication. |

The invention relates to improvements in |

electric appliances for elevators or other forms
of hoisting or elevating apparatus, and con-
sists, first, in the novel switches hereinafter

described timed with the shaftof the winding |

drum or other movable part of the appara-
tus and operable, preferably by said part, to
break the electrie circuit at such time as the
elevator shall have reached the end of its line
of travel and thus automatically arrest the
movement of the elevator at the terminus of
its proper travel either on its ascent or de-
scent, and, second, in the ecombination with
the switches above mentioned of the reversi-

ble rheostat and the switech operable there- |

from, as hereinafter described, under the ac-
tion of the usual stopping and starting eable,
whereby the elevator may be started and
stopped at will by the attendant at any time.
The stopping and starting cable is connected
with a revoluble wheel applied totherheostat
and having on its spindle an arm whose oscil-

lation actuates the rheostat switch arms, as

hereinafter described. The rheostat, in the
combination presented, performs its usual
functions of offering the resistance and af-
fording a convenient means of controlling
the current and determining the direction of
movement of the elevator. The switeh con-
nected with the rheostat comprises two piv-
oted arms connected by a link to insure si-
multaneous movement and each carrving at
its outer end two independent elongated con-
tacts adapted to be brought into electrical
connection with and complete the circuit be-
tween the conductors leading from the cut-off
switch in the waiter-shaft, and the condue-
tors leading to the rheostat. The switch
board has eight terminals or contacts, four at
1ts upper portion for ccnnection in pairs by
means of the two coutacts on one of said piv-
oted switeh arms, and four at its lower por-
tion for connection in pairs by the two con-

| switch arms being connected by a link will

have a siinultaneous movement but not a si-
multaneous active operation, since as said
arms are moved to cause the contacts carried
on the end of one thereof toconneect the four
upper terrainals in pairs to complete one cir-
cuit, the arm carrying the other two confacts
will be carried away from the four lower ter-
minals and break the previously existingcir-
cuit. Thus when the outer ends of the switech
arms are in their upward position the circuit
will be formed through the four upper termi-
nals, the electrical connection between the
four lower terminals being broken, and when
the oufer ends of the switch armsarein their
lower position the circuit will be formed

through the foar lower terminals, the electri-

cal connection between the upper terminals
being broken.

The switches constituting the first part of
my Iavention are pivotally mounted on a
switch board and adapted to be independently
operated by atraveler moving between them
and actuated by a screw orother device whose

‘motion isderived from some partof the hoist-

ing mechanism—preferably the revolving
dram or its shaft, the part or parts actuating

said switches being in time with said hoisting

mechanism so that when the elevator reaches
the upper end of its line of travel one of said
switches will be moved and when the eleva-
tor reaches the lower end of its line of travel
the other of said switches will be moved while
when sald switches are both relieved from
sald traveler (as while the carriage is in mo-
tion in eitherdirection) thesaid switches will
be retained in their normal position by suit-
ably placed springs. Theswitches connected
with the hoisting mechanism, or cut off
switches as they may be called, are provided
with means of adjustment and incidental
novel features of construction, all of which
will be fully explained hereinafter. |

A further part of the invention consists in
means located below the elevator and which
upon the descent of the elevator thereupon
will operate to “brake” the belt wheel of the

motor, so that after the circuit has been

broken by the switehes the said wheel will not
under the action of its momentum confinue
to revolve. In accordance with this part of

tacts on the other of said arms. The pivoted | my invention the force of the descending car
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or elevator at the end of its travel is utilized

to “brake?” the motor wheel temporarily, the
brake being released promptly thereafter in
order that when it is desired to cause the as-
cent of the car the motor may be {ree.

Theinvention made the subject hereof com-
priges certain improvements on the appara-
tus described and claimed in Letters Patent
of the United States, No. 517,169, granted to
James IT. Roberts, then residing in Brooklyn,
New York, on the 27th day of March, 1894;
and said invention will be more fully under-
stood from the detailed description herein-
after presented, reference being had to the
accompanying drawings, In which—

Figurel is a vertical section through a por-
tion of a building and showing an elevator
with its usunal hoisting mechanism and also
the electrical apparatus constructed in accord-
ance with and embodyizg the present inven-
tion. Tig. 2 is a vertical section through the
switeh board of thecut-off switches connected
with the holsting mechanism. Iig. s is.an
enlarged side elevation of the hoisting mech-
anism and the switches operable therefrom
and indicating by the dotted line 2—2 the sec-
{ion on which Fig. 2 is taken. Fig. 4 1s an
enlarged plan view of the reversible rheostat
and the switches operable therefrom, the said
switches and the details of the rheostat being
omitted from Fig.11in erder not to confuse the
illustration; and Fig. 5 is a vertical longitudi-
nal gection through a portion of the elevator
and the means for “braking” the belt wheel
of the motor.

In the drawings A designates the elevator;
B, the usual elevator shaft through which the
elevator travels, and C, D, respectively, floors
of the building. |

The elevator A is provided with the hoist-

“ing cable R which is adapted to be wound

upon and unwound from the usual hoisting
drum S, whose shaft T’ is provided with the
usunal worm gearing V, set in motion by a
worm secuared upon the shaft W, whose rota-
tion is effected by an electric motor, any suit-
able motor being employed for this purpose.
The cable IR, drum S, worm gearing V, shaft
T and shaft W are of the usual form of mech-
anism employed in connection with elevators.

The electriec motor which will be connected
with the shaft W will have its field and
brushes connected by condueting wires ¢, 0, ¢,
, respectively, with the rheostat K, the wires
a, b, being the conductors for the field and
those lettered ¢, d, the conductors for the
brushes. The rheostat K is of the well known
construetion in which the current may be
readily reversed for the purpose of reversing
the motion of the motor shaft W and hence
determining the direction of travel of the ele-
vator A, the motion of said shaft W in one
direction causing the ascent of the elevator
and in the opposite direction the descent of
the same. The rheostat E is provided with
the pulley wheel It, of non-conducting mate-

rial, which is adapted to be operated by the |

537,855

usual starting and stopping cable X within
reach of the attendant in the elevator, and
which pulley wheel ' when turned by said
cable X causes in the usual manner the cus-
tomary movement of the arm G (see Ifigs. 2
and 4), the said arm when tarned upward
from a horizontalor ncutral position complet-
ing the cireuit to cause the descent of the ele-
vator and when turned downward from said
horizontal or neutral position effecting the re-
versal of the current and causing the ascent
of the elevator.

The rheostat which T have employed with
advantage in carrying my invention into ef-
foct and haveillustrated in the accompanying
drawings is the one known in the trade as the
Crocker-Wheeler reversible rheostat.

In suitable relation to the hoisting mechan-
iam for the elevator, isprovided a switeh board
I upon whichare pivotally moa nted the switeh
arms J, K, having at one end the adjustable
contaet plates L, M, which are slotted as 1llus-
trated in Fie. 3, and held in place upon said
switeh arms by means of the screws N, which
admit of the lateral adjustment of said plates.
Above the contact plates M and mounted in
suitable bearings is provided the threaded
shaft O, which in the presentinstance 1s con-
nected with the shaft T' of the winding drum
S and is adapted to revolve therewith. Upon

the threaded shaft O is placed the internally

threaded traveler PP, the main body of which
travels in a horizontal plane intermediate the
contact plates I, M, and is provided at its op-
posite ends with screws  which during the
travel of the follower P come into coutact
with the plates I, M, and effect the movement
in one direction of the switeh arms J, I,
The screws Q are adjustable and lhence the
exact momentof their contact with the plates
[, M, may be regulated at wili. "T'he follower
P is provided with the lug A" having a small
aperture loosely fitting upon the guide rod
B’, which is held at its opposite ends in the
posts €/, the purpose of the rod bB” and lug
A’ being to prevent the traveler I’ from ro-
tating with the threaded shaft O and to guide
the said traveler along the said shaft in the
space between the contact plates L, M, or the
uapper ends of the switch arms J, k. The
switeh arms J, K, are retained in their nor-
mal position shown by fall lines in IFig. 5 by
means of the springs D’ and are alternately

‘moved from such position by the contact of

the follower P with one or the other of the
plates L, M, or the upper ends of sald switch
arms. In [ig. 3 the follower I” is shown Dby
full lines at an intermediate point between
the upper ends of the switch arms J, I{, and
under such condition the elevator A will be
at some intermediate point in its line of
travel; and in IFFig 3 I have by dotted lines
illustrated the traveler I? in contact with the
plate L upon the upperend of the switch arm
J and under this condition the said traveler
will maintain the said switech arm J 1n the
position in which it is illustrated Dby dotted
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lines until during the following movement of | tacts G/ SH?, U, J7, of said switches arein elec-

the elevator A the said traveler is by the ro-
tation of the shaft O caused to recede from
the said switch arm J, at which time the
spring D’ will return the said switch on J to
1ts normal position, illustrated by full lines in
Kig. 3. The shaft O is connected with the
shaft I" in order that the winding drum S
and the said shaft O shall have a simultane-
ous movement, and the parts are so timed
with respect to each other that upon the drum
> having made a sufficient number of revolu-
tions for the elevator A to have completed
1ts ascent the said shaft O will at the same
time have made a sufficient number of revo-
lutions to move the traveler P from one ex-
treme position to its other extreme position,
thereby releasing one of the switch arms on
the board I and engaging the other switch
arm, and that when the winding drum S shall
have made a sufficient number of revolutions
to permit the complete descent of the eleva-

‘tor A the said shaft O will have revolved

i

sufficiently to return the traveler P toits for-
mer or initial position, releasing the switch
arm engaged at the end of its first movement
and re-engaging the switch arm with which
1t was in contact at the starting of the eleva-
tor A on its ascent. The object of connect-
ing the shaft O with the shaft T is merely to
time the revolution of the former with the
latter and with respect to the movement of
the elevator A, and hence the invention is
not limited to a direct connection of the shaft
O with the shaft Tin the manner illustrated
in the drawings since it is well known that
various forms of gearing and connecting
mechanism may be introduced intermediate
the shaft O and the shaft T, or the parts
driven thereby, to insure the shaft O having
its movement simultaneously with the wind-
ing drum Sand being capable of being timed
therewith. | |

Upon the switeh board I are provided the
contacts I/, K/, G/, and Il’, for the switech arm
J,and the contacts 1’,J’/, K/, L/, for the switch
arm Is. The contacts K/, I/, are provided

with the spring plates E”’, ¥’/, and the con-

tacts G’, H’, with the plates G/, H’’, which
extend toward and on alower plane than the
plates B, I/, the lower end of the switch
arm J being adapted to move between the
upper plates E’/, I’’’ and the lower plates G,
I1", as indicated, and provided with conduct-
ing pins I’ extending through the same so as
{0 connect said plates in pairs, as illastrated
in Irigs. 2 and 3. The contacts 17, J’, for the
switch arm K are provided with the plates1”’,
J”’, and the contacts K/, I/, with the upper
spring plates K, L”", the said pairs of plates
being upon oppositesides of the lower end of
the switch arm IS, which is provided with the
conducting pins M’ adapted to connect said
plates in pairs, as illustrated in Figs. 2 and 3.
1he contacts E', ¥/, K’, L/, of the switches J,
IS, are in electrical connaction with the main
line wires or conductors O/, P/, and the con-

trical connection with the auxiliary wires or
conductorse, 1, and ¢, 1, leading to the switch
board QQ’, adjoining the rheostat . When
the switeh arm J is in its normal position, as
shown by full lines in Ifig. 3, the main line
wires or conduetors O/, P/, and auxiliary wires
or conductors ¢, f, are at the switch in elec-
trical connection with each other, through
the plates K'/, I''/, G", I1”” and conduecting
pins I’”/, and when the gwitch arm K is in its
normal pesition, as shown by fulllines in Fig.
3, the main line wires or conductors O/, P/,
and auxiliary wires or conductors ¢, i, are at
the switch in electrical connection with each
other through the plates I/, X"/, J”’, I.”” and
pius M’. When the switech arm J is turned
to the position illustrated by dotted lines in
Fig. 3 by the contact therewith of the traveler
P, the main line wires ', P/, and auxiliary
wires " I/, are at the switeh thrown out of
electrical connection, the conducting pins I’’’
being withdrawn absolutely from the plates
E”, F”, and when the arm IX is moved out-
ward from its normal position by the contact
therewith of the traveler 7, the main lino
wires O/, P/, and auxiliary wires ¢, 5, are at
the switeh thrown out of electrical connec-
tion by the withdrawalof the connecting con-
ducting pins M’ from the plates X7, 1.”.
The auxiliary wires or conductors ¢, 7 lead
from the switeh J to the stationary contacts
or terminals 1, 7, of the switch board Q’, and
the auxiliary wires or conductors g, /i, lead
from the switch I to the stationary contacts
or terminals m, n, of the switch board ',
The switeh board Q' is provided adjacent to

the contacts ¢, 7, with the contacts ¢, r, and

adjacent to the contacts m, 1, with the con-
tacts s, 7, the said contactse, 7, and s, £, being
folded spring metallicstrips whose upper por-
tion is free and has when pressed outward
a spring tension toward the lower portion
thereof which is secured to the switch board
Q’. The contacts ¢, 7, and s, {, substantially
form pockets to receive, respectively, at the
proper time the elongated contacts w, v, and
w, «, carried respectively by the non-con-
ducting arms R’, 8, which are pivoted to
the board Q" and connected together to have
a simultaneous movement by the link T,
L'he contacts ¢, » and m, »n, are spring me-
tallic strips bowed upward at their centers
to positively engage with the lower surfaces
of the elongated contacts w, v and 1w, 2, re-
spectively, the latter contacts being metallic
strips of sufficient length to connect the con-
tacts ¢, 7, with the contacts ¢, 7, or the con-
tacts m,n, with the contacts s, ¢, according to
whether the outer ends of thearms R/, S’, are
moved upward or downward. Irom the con-

tact or terminal g a conducting wire @’ passes
to the post V’ of the rheostat K, and another
conducting wire b’ to the contact s, and from
the contact £ one conducting wire ¢’ leads to
the contact » and another lettered d’ to the
post Y’ of the rheostat. The elongated con-
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tacts u, v and w, a, are carried by the outer | the arm R/, thereby depressing the outer

ends of the arms R/, &/, and slide against the
surface of the contacts ¢, » and m, n, and
their purpose is to form an electrical connec-
tion between the econtacts 72, 7 and ¢, 7, or be-
tween the contacts m, n and s,¢. T'he inner

ends of the arms R/, 8/, extend over the edge
of the rheostat E in position to be met and

moved by the stud ¢’ on the arm G (see Iig.
1) as the latter is actuated by the starting and
stopping cable X and pulley wheel I to move
upward or downward from its neutral posi-
fion.

In explainingtheoperation of the electrical
mechanism above described it may be as-
sumed for convenience that the elevator is at
rest at some point intermediate its line of
travel in the elevator shaft, and that it is de-
sired to cause the further ascent of the same.
When the elevator is in such condition, 1t will
have been brought to a stop by the attendant,
through the cable X and wheel I having
turned the arm G of the rheostat to a neutral
position and separting the contacts u, v and
w, «, from the contacts 1,7, and s, ¢. To re-
establish the circuif and cause the elevator o
ascend it will be necessary simply by means
of the cable X to turn the wheel F to the left,
carrying the arm G downward and causing
the stud ¢’ to depress the inner end of the
arm S’. Thus the outerends of the arms R/,
S/, are moved upward and the contacts u, v
thereon conneet the contacts, 7, with the con-
tacts ¢, r, while immediately following such
electrical connection of said contacts the said
arm G completes as usual the eireuit through
the rheostat, the result being that a complete
circuit will be formed from the main line

“wires O/, P/, and switech J through the auxil-

iary conductors ¢, f, contacts 2, 7, contacts q,
r, and conductors a/, ¢’, d’, to the rheostat
and that the elevator will ascend.until the
druom S and shaft T have made a suificient
nnmber of revolutions to caugse the traveler
P to move against the upper end of theswiteh

J and throw the lower end thereof outward

to the position shown by dotted lines in Kig.
3, thus breaking the circuit and causing the
stoppage of the elevator and motor. The
movement of the winding drum, or of any
other part of the hoisting mechanism from
which the traveler P may receive its motion,
automatically breaks the circuit at the end of
the line of travel of the elevator and causes
the latter to come to a stop. While the ele-
vator is at rest at the top of the elevator shaft
the traveler P maintainstheswiteh J in the po-
sition indicated by dotted lines in Fig. 5, thus
absolutely preventing the elevator from mak-
ing any further ascent or any renewal of the
circuit from the mainline wires (', P’, through
the switeh J and wires ¢, f. When it is de-
sired to cause the descent of the elevator
the wheel I by means of the cable X will be
turned toward the right, carrying the arm G
upward over the face of the rheostat and

causing the stud ¢’ to move upward against

ends of the arms R/, ¥/, withdrawing the con-
tacts u, v, from the contacts 7, 7, and moving
the contacts w, x to connect the contacts 1,
n, with the contacts s, {, under which condi-
tion the electrie circuit will be complete from
the main line wires O', P/, and switch I
through the wires g, /i, contacts, m, n, w, &,
s, 1, and wires d’, 0’ and o’ to the rheostat,

and the elevator will at once descend and

continue its descending movement until
either the wheel F is turned to bring the ele-

{ vator to a stop or the winding-drum S and

shaft O have made a sufficient number of
revolutions to cause the traveler I’ to move
from the position in which it is shown by
dotted lines in Fig. 3 to a similar position at
the opposite end of the shaft O, where 1t will
upon arriving at such position force the lower
end of the switch KX outward from the con-
tact plates I, I”’, and break the circuit, at

which time the elevator and electric motor

will come to a stop; and while the elevator
and motor are thus stationary the traveler I’
will prevent the spring D’ from returning the
switech X to its normal position to re-estab-
lish the circuit through the said switeh Ix.
After the elevator has started downward the
traveler P leaves the upper end of the switch
J and said switch upon being released by the
traveler P will be returned to its normal po-
sition, shown by full lines in If1g. 3, by means
of thespring D’ in contact therewith, at which
time an electrical connection will be estab-
lished through the said switch (its conduect-
ing pins I'’”) from the main line wires O/, I’
to the wires ¢, £ When the swilteh K 1is in
its normal position, illustrated by full lines
in IFig. 3, an electrical connection 18 estab-
lished fromt the main line wires O/, I,
through said switch (its conduetors M) to the
wires ¢, /.

It will be observed that while the elevator
is on its line of travel, the traveler P’ is mov-
ing between the switches J, I, and that both
of the latter are in their normal position pre-
paratory to the circuit being established to
either elevate or lower the elevator by turn-
ing the wheel ¥ toward the left or the right,
as the case may be. The switches J, Is, break
the circuit at the ends of the line of travel of
the elevator and the wheel If on the rheostat
is utilized to arrest the elevator at any inter-
mediate point of itsline of travel and to cause
said elevator to ascend or descend at will. It
is thus plain that the operation of the eleva-
tor is under the absolute control of the at-
tendant, who, by simply pulling on the cable
X, may cause the elevator to ascend or de-
scend or come to a full stop at will.

The elevator stops automatically at the ends
of its lines of travel and may be arrested at
any other point by the turning of the wheel
F' to bring the arm G of therheostat to a neu-
tral position. |

In the foregoing description has been pre-

l_ sonted a full explanation of the switehes and
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wires and their mode of operation. In view | will come into contact with the head &'’ and
- of the fact however, that upon the descent of

the car and the breaking of the cireunit at the
switch KK, the momentum of the belt wheel of
the electric motor is likely to cause said wheel
to continue its motion for a few revolutions,
I have provided mechanism, shown in Fig. 5,
for “braking” said wheel immediately upon
the descent of the elevator and then releasing
sald wheel so asto free the motor preparatory
to the ascent of the elevator.

~In Ifig. 5 o'’ denotes a substantially U-
shaped tube containing liquid and provided
at 1ts opposite ends with the pistons b/, ¢’
the former containing apertures d’’ and pro-
vided upon its lower side with the plate valve
e’’, whieh during the downward movement of
the piston b’/ closes the said apertures d’’ and
during the upward movement of said piston
recedes from said apertures d’/ and permits
whatever liquid may have arisen above the
piston to return through the same. The pis-
ton d’’ is also provided with a vent aperture
/"', the purpose of which will be hereinafter
referred to. The piston rod g’/ of the piston
0"’ passes upward through the eap upon the
upper end of the tube a’’ and is provided
upon its upper extremity with the head '/, a
colled spring +’” being provided intermediate
said head and the cap of the tube ¢’’. The
head /' is centrally below the elevator A and
is adapted to receive the foree of the elevator
during the last portion of the descent of the
latter, whereby it depresses the piston &'’

closing the apertures d’” and driving the lig- :

uld contained in the tube a’’ upward against
the piston ¢”’, the nupward movement of which

- effects the “braking” of the motor wheel ;'

40

45

55
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as hereinafter described. The rod %’/ con-
nected with the piston ¢’” asecendsthrough the
cap m’” and is provided with the slotted head
n’” which receives a transverse pin formed
on the lower arm of the bell e¢rank lever o/,
the upper arm of which is turned inward
around the belt p”” and carries the brake
shoe ¢’/, which during the upward movement
of the piston ¢’’ isforced againt the surface of
the motor wheel 7’7 and prevents the revolu-
tion of the same. During the downward mo-
tion of the piston ¢’” the slotted head »’” act-
ing through the bell e¢rank lever o’/ with-
draws the brake shoe ¢”” from the wheel 4’/
as indicated by full linesin Fig.5. Interme-
diate the cap m'” and the piston ¢’’ is pro-
vided upon the piston rod %’/ the coiled spring
7'’ which serves to retain the piston ¢’/ against
the liquid contained in the tube o'’ and to af-
fora a pressure on said liquid which will aid
in the movement thereof toward the piston
6"’. The spring v’/ also insures the quick re-
lease at the proper time of the shoe ¢’/ from
the motor wheel 7”. To the tube a’’ is con-

nected the air chamber s'7 of the usunal kind
employed in pumps.

During the latter portion of the descent of
the elevator A and after the electrie circuit
has been broken at the switeh IX, the elevator |

depress the piston 0’/ against the liquid con-
talned in the tube a’’ and thereby cause said
liquid to move toward the piston ¢’” and ele-
vate the same for the purpose of applying the
brake shoe ¢’ to the wheel 7/, as indicated
by dotted lines in Fig. 5, and the purpose of
thus applying the brake shoe ¢’/ is to prevent
the wheel 7" from continuing to revolve un-
der the action of its own momentum after the

- electrie cireuit has been, as above mentioned,

broken at the switch IX. In order that after
the wheel »"" has ceased to revolve the shoe
qg"" may be automatically released prepara-
tory to the ascent of the elevator A and the
further revolution of the wheel 4"/ I have pro-
vided in the piston 0"’ the aperture £’/ which
immediately upon the brake shoe ¢’/ having
been applied will permit a portion of the lig-
uid contained in the tube o’/ to escape up-
ward to the upper side of the piston 0’/ thus
releasing the pressure against the piston ¢’
and allowing the spring +’/ to force the said
pistou ¢’” downward sufficiently to withdraw
the shoe ¢’" from the wheel 7"/, releasing the
latter and enabling the starting of the motor
without any retardation from the brake.
Upon the ascent of the elevator the spring 2"/
acting on the head 7'/ will elevate the piston
b"’, thus further releasing the pressure on the
liguid in the tube a’” and permitting the plate
valve ¢’7 to lower, at which time the ligquid
which asecended through the aperture 77/ will
desend to the lower side of the piston 0"
through the apertures d”’.

From theforegoing description it will be ob-
served that after the electric circuit has been
broken atthe switch IK the elevator will auto-
matically apply a brake to the motor wheel

whereby to prevent the momentum of the lat-

ter from continuing the revolution of the
wheel, and that the brake is autowmaticaliv
released from said wheel prior to the circuit
being again completed for the elevation of
the carriage A. |

What I eclaim as my invention, and desire
to secure by Letters Patent, 1s--

1. In electrical appliances forelevators and
the like, the 1ndependent pivotally mounted
switches J, K, independent springs acting
against said switches, the two pairs of con-
tacts for each of said switches, the serew con-
nected with the shaft of the hoisting drum,
and the traveler on said screw and adapted
to alternately move said switches and thereby
break the circult at each end of the movement
of the elevator, combined with the main line
conductors leading to one pair of said con-
tacts for each of said switches, the reversible

rheostat having the operating pulley wheel,

the switch board adjacent to said rheostat,
auxiliary conductors leading from said swifch
board to sald rheostat, auxiliary conductors
leading from said switeh board to the other

| pair of said contacts for each of said switches,

a switch operable from the said rheostat and
pulley wheel to connect either the auxiliary
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conductors of one of the independent switches |

and the auxiliary conductors to the rheostat
in circuit or the auxiliary conductors for the
other independent switech and the auxiliary
conduectors to the rheostat in circuit, and the
stopping and starting cable on sald pulley
wheel for operating the same; substantially
as set forth.

2. In electrical appliances for elevators and
the like, the independent pivotally mounted
switches J, I{, having respectively the con-
ductors I””7, M/, the contacts B/, I//, G"7, 11",
for the switch J, the contacts 1’7, J"/, K"/, L.”,
for the switeh I, and suitable main line and
auxiliary conduectors, combined with the trav-
eler intermediate said switches and operable
to alternately move the same directly from

the hoisting mechanism, one pair of said con-

tacts at each switch being at one side of the
switeh and the other pair at the opposite side
thereof; substantially as set forth.

3. In electrical appliances for elevators and
the like, the independent pivotally mounted
switches J, IS, having respectively the con-
ductors I’”/, M’, the contaets B/, "/, G/, 11",
for the switeh J, the contaects 1”7, J”, K"/, L”’
for the switeh K, and suitable main line and

auxiliary conductors, combined with the trav-

eler intermediate said switches and operable
to alternately move the same directly from

the hoisting mechanism, and means of adjust- |

ment whereby the time at which the traveler

may strike said switches may be independ- |

ently regulated for each switch, one pair of
said contacts at each switeh being at one side
of the switeb and the other pair at the oppo-
site side thereof; substantially asset forth.

4. The clevator, and means for creating
power to effect the movement thereof, com-
bined with the liquid chamber having a pis-
ton at each end, and the brake mechanism
connected with the rod of one of said pistons,
the rod of the other piston being exposed to
the action of the descending elevator; sub-
stantially as set forth.

'
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5. The elevator, and the motor therefor,
combined with the liguid chamber having &
piston at each end, and brake mechanism 1in-
termediate the motor and one of said pistons,
the other piston having the releasing vent and
being exposed to theaction of the descending
elevator; substantially as set forth.

6. The elevator, and the motor therefor,
combined with the liquid chamber having a
piston at each end, one of said pistons beiny
provided with brake mechanism, and the
otherbeing valved and provided with areleas-
ing vent and exposed to the action of the de-
scending elevator; substantially as set forth.

7. The elevator, and the motor therefor,
combined with the liquid chamber having a
piston at each end, springs for depressing one
and raising the otherof said pistons, and brake
mechanism intermediate said motor and one
of said pistons, the other piston being exposed
to the action of the descending elevator; sub-
stantially as set forth.

3. In appliances for elevators, an electric
motor, conductors, and cut-off switches, cont-
bined with the elevator, the liquid chambenr
having a piston at each end, and brake mech-
anism intermediate said motor and one ol said
pistons, the other piston being exposed to the
action of the descending elevator; substan-
tially as set forth.

9. The elevator, and the motor therefor,
combined with the liquid chamber having a
piston at each end, one of said pistons being
provided with brake mechanism for said mo-
tor, and the other adapted tobe operated after
the power has been cut off from the motor ¢n
the descent of the elevator; substantially as
set forth.

Signed at New York, in the county ol New

October, A. D. 1894.
JAMES 1I. ROBERTS.
Witnesses:
CuAs. C. GILL,
EDWARD D. MILLER.
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| York and State of New York, this 4th day of 85
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