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To all whony i may conceriv:

Be it known that I, ALBERT NEUBURGER,
a citizen of the United States, residing at
Kansas City, in the county of Jackson and
State of Missouri, have invented certain new
and useful Improvements in Electric Eleva-
tors; and I do hereby declare the following to
be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same. B ) ‘

The invention relates to electric elevators
wherein the energy of an electric current is
utilized to raise or lower and stop or start a
passenger-car or weighted platform at the will

of the attendant stationed in the car.

The nature of the present invention con-
sists in the combination, with a main-line and
a motor cireuit, of a switch mechanism car-
ried by the car and arranged to close the two

. ¢ircuits in a manner to admit more or less of

the electric current into the motor-cireuit,and
thereby enable the attendant in the car to
control the speed of the car or platform, to
reverse the direction of movement of the car
or platform, and to start or stop the same.
The mechanism isso constructed andarranged
that at the starting of the car it can be moved
slowly and afterward the speed of the car
increased by admitting to the motor-circuit
the full strengfh or approximately the full
strength of the current from the main line,
and the car can be stopped by gradually
slackening its speed until it comes to a full
stop by moving the switch mechanism to
gradually diminish the strength of the cur-
rent in the motor-cireuit.

The invention further relates to the com-
bination of devices and peculiar construction
and arrangement of parts whereby simplicity

and durability of construction is attained,.

efficiency in operation secured, as well as full
control of the car by the attendant stationed
therein.

In the accompanying drawings hereto an-
nexed I have illustrated the circuits, one form
of hoisting mechanism, and the general ar-
rangement of parts, as well as the detailed
construction of several forms of cut-outs; but
1 do not limit myself to the particular hoist-
ing mechanism shown in Fig. 1, as any pre-

1891, Serial No. 401,309, (No model)

ferred or known form of hoisting mechanism
may be used. ;

Figure 1isa diagrammatic view illustrating
the several circuits, reversing-switch mechan-
ism, and the hoisting mechanism. Fig. 21is
an elevation, showing the preferred forms of
the main and motor circuits, switch mechan-
ism, the rheostats, and the cam-switch or cut-
outs for the make-and-break of main and mo-
tor circuits. Fig. 3 is an edge view of the
mechanism shown by Tig. 2. Fig. 4 is an
enlarged front elevation of the switeh mech-
anism shown by Figs. 2 and 3. Tigs. 5, 6,7,
and 8 are detail views of the several contact-
shoes, one or more of which may be used in
the switch mechanism. Tig. 9 is a detail
view of the contacts for the contact-shoes.
Fig. 10 is an enlarged side elevation of the
cam-switch contacts for the make-and-break
main and motfor circuits. Fig. 11 is an en-
larged side elevation of the collecting-brush
wheels or shoes for the main circuit and the
samefor the motor-circuit, capable of making
rigid contacts with the vertically-suspended
contact-strips. Fig. 12 is a transverse section
of Fig. 11. Figs. 13 and 14 are details of
rheostats of varying resistances for use in con-
nection with the different kinds of contact-
shoes. Tig. 15 is a diagram of the main-line
and motor circuits, showing the main-line
switech for cutting off the current from the
elevator system. Fig. 16 is a view of a modi-
fied form of switch mechanism in which Iem-
ploy a series of spring-backed rods and slid-
ing contacts in lieu of the traveling shoes for
closing the branches of the divided cireuit.
Fig. 17 is a detail view, partly in side eleva-
tion and in section, on an enlarged scale, of
part of the mechanism shown by Fig. 16; and
Fig. 18 is adetail view, in front elevation and
partly in section, of the devices shown in Figs.
16 and 17. .

Like numerals and letters of reference -de-
note corresponding parts in all the fignres of
the drawings. '

55

6c

65

70

75

8o

85

9Q

95

In my improved system for electric eleva- -

tors I utilize the energy of an electric current
generated at a central station for lighting or
power purposes, and the positive and negative
circuit-wires A B of the main line are led

from the street into the basement or other
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part of the building where the elevator is
erected, a suitable switch ¢ being used, as in-
dicated in Fig. 15, for turning the current off
from the central station and admitting it to
the conductors within the building. These
conduectors of the main line are ordinary cop-
per conduetors with good insulating-covering
and are connected to fuse-blocks a’ in the
well-known way, and said conductors are then
led to vertically-strung bare-metal contact-
strips C D, which are suitably fastened in the
hatchway in which theelevator-caris adapted
to move, said contact-strips being electrically
connected with the main-line conduectors and
forming a continuation of the main-line wires
and a part of the circuit for the current in
the main line. These vertical contact-strips
C D are suitably protected or insulated within
the hatchway, and against these bare- metal
contact-strips C D are positively forced or
pressed the collecting-brush wheels or shoes ¢’
D’whicheollectthecurrentsupplied tothecon-
tact-strips by the main-line conductors and
which serve, in conneétion with the switch
mechanism and the rheostats, hereinafter de-
scribed, to transmit the energy of the current
to the motor-armature-circuit conductors E
K, which are connected to the commutator-
brushes g ¢’ of the electric motor G, situated
in the building in which the elevator is
erected.

I is the hoisting mechanism, which is illus-
trated conventionally in Fig.1and arranged
in the usual way to be operated by the motor
to raise or lower the car. I employ a mo-
tor having shunt-wound field-coils utilizing
a current of constant potential, and by con-
necting the conductors B E of the motor-cir-
cuit to the commutator-brushes and employ-
ing in the main-line and motor cireuit a re-
versing - switch mechanism, through which
the eurrent must pass from the main-line to
the motor circuit,I am enabled to send the
current in either direction through the arma-
ture of the motor, and thus reverse thedirec-
tion of rotation of the armature to operate
the hoisting mechanism for the purpose of
raising or lowering the car or platform, and
at the same time the speed of the elevator-
car can be controlled by theattendant within
the same and the car can be stopped and
started at any point in the hatchway by sim-
ply manipulating the lever of the switch
mecharism.

Referring now more particularly to Figs. 2
to 9, inclusive, of the drawings, IT designates
a mechanieally-operative cam-switch or ent-
out, through which the current from the main
line passes to the reversing-switch mechan-
ism. Iis a similar mechanically-operative
cam-switeh or eut-out provided in the motor-
circuit, and J designates the switch mechan-
ism, which consists, essentially, of the single
continuous contact-plate 1, the divided con-
tact-plate 2 3, the movable arm 4, the recip-
rocating parallel bars 5 6, each carrying a se-
ries of contact-shoes, means actuated by the
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movement of the swinging arm 4 to cause the
shoes of one bar 5 or ¢ to successively make
the fixed contacts, the rheostats, and suitable
connections between the several parts.

The collecting-brushes ¢’ D’ are suitably
pivotedtocrank-arms e, whicharefixed toroclk-
ing posts ¢/, mounted so0 asto turn in metallic
brackets or standards ¢’’, and to the brackets
or standards are electrically connected the
wires 7 and 8, forming a part of the main
line, the wire 7 being the positive conductor
to receive through the bare-metal contact-
strip C, the shoe C, the post, and the bracket
the current from the conductor A, while the
wire 8 is the negative conductor and forms a
continuation of the wire BB and the negative
bare-metal strips D as the current passes
through the wire 8, the bracket ¢’’, to which
the wire 8 is fastened, the post, the shoe D’,
and the bare-metal strip D. The positive
wire 7 leads and is electrically connected to
the single continuous plate 1, where the wire
7 terminates.

The sections 2 3 of the divided contaoct-
plate are insulated from each other by a suit-
able insulating material 9, placed between the
approximate ends of the sections of said
plate,and said divided plate is out of electri-
cal contact with the single continuous plate
1, said single plate and the divided plate be-
ing are-shaped or of segmental form and ar-
ranged concentric with each other,so that the
movable arm 4 cf the switch can make con-
tact with either member 2 or 3 of the divided
plate and with the single continuous plate in
order to close the cirenit through the main-
line and the motor cirenit when said movable
arm is turned to either side of its normal up-
right position, in which position it bears on
the insulation 9 and the single contact-plate 1.
- The vertical bars 5 6 are arranged parallel
with each other and at a suitable distance
apart, and these parts are preferably polygo-
nal in form and fitted so as to slide or move
longitadinally in corresponding fixed guides
10 on the ear platform. The bars are adapt-
ed or arranged to be moved Separately and
independently of each other. Thus when one
bar is shifted or moved the other bar remains
at rest, and vice versa, which is accomplished
by means of the cam-slotted plate 11, actu-
ated by the shaft or hub of the operating-le-
ver 12, which also moves the swinging arm 4
of the switch simultaneously with the adjust-
ment of one or the other of the vertical bars
or carriers.

The operating-lever 12 is arranged within
the car or on the platform in convenient
reach of the attendant, and said lever is rigid
with a transverse rock-shaft 13, which is suit-
ably journaled or mounted on the car, said
shaft preferably extending through the ear.
On this shaft or hub of the operating-lever

the movable switeh-arm 4 is rigidly secured;
but it is insulated from the shaft or hub to
avoid shori-circuiting of the current; and on
opposite sides of the movable switch-arm I
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place insulating-washers 14, which insulate
said arm 4 from the adjacent metallic parts
of the switch mechanism. This rocking shaft

or hab also carries the cam-slotted plate 11, |

which is rigidly fastened or secured to said
hub or shaft so as to turn the switch, and
which plate is insulated from the movable
arm by one of the washers 14,

In plate 11 I provide two slots 15 16, 0one on
one side of the pivot of the plate and the
other on the opposite side of said pivof, and
each slot has a segmental end 15, which is
coneentric with the pivot or shaft 12, and an
angular end 16/, which is radial to the pivot
or shaft, said slots 15 16 in the plate being
reversely placed in relation to each other.
~In the slot 15 works a friction-roller 17,
which is loosely journaled on a fixed pin on
the upper end of the reciprocating bar 5,
and a similar friction-roller 17’ on the upper
end of the bar 6 works in the slot 16 of the
cam -slotted plate 11. As the lever 12 is
turned to cause the movable arm to make
the section 2 of the divided contact-plate the
plate 11 is turned with the shaft, so that the
friction-roller 17 rides idly in the coneentric
part 15’ of the slot 16 to allow the bar 6 to
remain at rest, while at the same movement
of the plate 11 the friction-roller 17 rides in
the radial end 16’ of the slot 15 and causes
the bar or carrier 5 to becoime depressed,
whereby the one bar or carrieris moved down-
ward and the other bar remainsatrest. When
the lever is turned back to its initial position
to cause the swinging arm to bear on the in-
sulation 9 between the divided sections of
the upper contact-plate, the bar 5 is elevated
by the roller 17 riding in the radial part of
the slot 15 in the plate, while the bar 6 re-
mains at rest, as its roller simply rides in the
concentrie part of the slot 16. When, how-
ever, the lever is turned to the reverse posi-
tion to adjust the movable arm 4 to make
the section 3 of the upper contact-plate, the
roller 17/ rides in the radial end 16" of the
cam-slot 16, so. as-to depress the bar 6, while
the bar 5 remains stationary; becauseitsroller
17 rides in the concentric end of the slot 15,
and when the lever is returned to its initial
normal position to bring the movable arm 4
onto the insulation 9 the bar 6 is raised by
the roller 17’ riding in the cam-slot and the
bar 5 still remains at rest. It is thus seen
that the bars or carriers 5 6 are operated in-
dependently of each other and that one is at
rest while the other is in operation.

Along each side of each vertically-movable
bar or carrier I provide a series of fixed con-
tact-plates, the positive contacts 18,19, and
20 for the shoes of the bar 5 being on theleft
of said bar, while the negative contacts 21
29 23 are on the right of the bar 5, and the
positive contacts 24 for the shoes of the bar
or carrier 6 are on the right thereof, while
the negative contacts 27 28 for the shoes of
the carrier or bar 6 are on the left side there-

of. (See Fig.4) In connection with these
series of contacts I employ two rheostats X
I, Figs.2,8,14, and 15. The rheostat I, Fig.
18, is designed for use in connection with the
contacts.and shoes of the carrier 5, while the
theostat L is designed for use in connection
with the other bar 6. Each rheostat is di-
vided or made up of a series of sectionsof dif-
ferent resistances. Thus the rheostat K has
a section or part % of high resistance, another
section %’ of low resistance, and a third sec-
tion k'’ of a resistance between that of the
high and low resistance. The rheostat L is
divided into sections L’ L”/, each of which
has parts [ I’ I”” I’ of different resistances.
From the first positive contact 18 of the lower
bar or carrier 5 a wire 18’ leads to the section
% of high resistance of the rheostat K; from
the second contact 19 of said carrier 5 a wire
19’ leads to the intermediate-resistance sec-
tion %"’ of the rheostat K, and from the lower
contact 20 of said earrier 5 a wire 20" leads to
the low-resistance section %’ of the rheostat.

The contacts. 24 25 for the bar or carrier 6
are differently constructed, arranged,and con-
nected to the rheostat I from the contacts for
the shoes of the bar 5. 'Thus each contact is
divided or split up into aseries of pieces, each
suitably insulated from the other, the parts
of the upper or first eontact 24 being con-
nected by the wires 24’ with the sections 7 I’
17" of the member L’ of the rheostat L,
while the divided parts of the lower contact
25 are connected by the wires 25" with the
sections I I’ U7 1"’ of the member L'’ of the
rheostat I, said members I/ 1.””, forming the
rheostat L, being connected at the lower part
by the wires L’”’. The negative wire 8 of the
main line is led beneath the contact-plates 1,
2, and 3 in rear of the bar 6, and thence be-
tween the two bars 5 6 and the negative con-
tacts 21, 22, and 23 of the carrier 5 and the
negative contacts 27 28 of -the carrier 6, said
negative contacts being suitably connected
to the negative wire 8, as shown more clearly
in Fig. 4. : :

Tothe section 2 of the divided contact-plate
is connected a positive conductor 30, and a
similar conductor 31 is connected to the sec-
tion 3 of said divided contact-plate, said posi-
tive conductors 30 31 being in common or
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electrical connection and preferably erossing *
each other below the contact-plates. The con-

ductor 30 is connected at its lower end to a
plate 32, from which lead wires 33 to the mem-
bers L’ 1”7 of the rheostat 1, which member
1’ is connected at the bottom by the wires
1"’ to the bottom of the other member L./ of
said rheostat. The positive conductor 31 is
connected at its lower end to a plate 34, and
from this plate 34 lead three wires 35, 36,
and 37, the first-named wire 35 leading from
the plate 34 to the bottom of the high-resist-
ance section k of the rheostat K, the second
wire leading from said plate 34 to the low-
resistance . section &’ of the rheostat K, and

120

125

130



10

5

20

25

30

35

40

50

55

6o

€s

4 468,553

the wire 37 leading from the plate to the in-
termediate-resistance section &'’ of said rheo-
stat.

Although the positive contacts 24 25 of the
carrier 6 are different in construction as com-
paved with the contacts 18, 19, and 20 of the
‘other carrier 5 and the connection of said
positive contacts 24 25 with the rheostat L is
different from the counection of the positive
contacts 18, 19, and 20 with the rheostat I, yet
I do not wish it to be understood that I nec-
essarily employ such particular construction
and connection of the contacts and rheostats.
In fact, Iprefer to makethe contacts for each
bar or carrier similarin construction and con-
nect them to the rheostats in a similar man-
ner—that is to say, I prefer in practice to
malke the contacts for the bar 5 similar to the
contacts for the bar G or to make the con-
tacts for the bar 6 similar to the contacts for
the bar 3, the different contacts being herein
shown and described to make it clear that T
do not restriet myself tothe precise construe-
tion disclosed as an embodiment of my in-
vention.

Each bar or carrier has a series of shoes for
making the negative and positive contacts
provided therefor, and in the drawings I have
illustrated several different forms of shoes,
eitherof which may be used at pleasure on the
bars or carriers. One embodiment or form
of the shoe M is shown inthedetail views, Figs.
5 and 6, which shoe consists of a bridge-plate
40, having sockets 41, carbon blocks or con-
tacts 42, fitted in said sockets and projecting
beyond both ends of the same, and a spring
43, which is rigidly secured to the bridge-
plate, the ends of said spring bearing on the
carbon blocks and being in electrical connec-
tion therewith. The shoe M is placed on the
bar or carrier transversely to the length there-
of, so that its carbon blocks can make the
pair of positive and negative contacts, and
between the bridge-plate 40 of the shoe and
metallic bar or carrier is placed a suitable in-
sulation 44, which insulates the sockets of
said bridge-plate, as well as the plate itself,
from contact with the bar or earrier. The
shoe can be suitably fastened to the bar or
carrier to move therewith—as, for instance,
the insulating-block can be cemented on the
bar or carrier and the bridge-plate fastened
to the block by the serew that holdsthe spring
in place, said screw being out of electrical
contact with the bar or carrier. This form
of shoe with the long blocks of carbon is es-
pecially adapted for use in connection with
the flat contact-plates shown in the left of
Fig. 4; but I may vse the raised or elevated
contact-blocks 24, as in Tig. 3, in which case
I use the shorter earbon blocks shownin Fig.
8 and change the proportions of the bridge-
plate and sockets accordingly. - Again, for the
form of divided contacts 25 shown in Figs. 2, 3,
and 4 I may use the form of shoes shown in
Tig. 7, each shoe having two rollers 45, loosely
journaled in fixed pins in the brackets 47,

fitted in the sockets of the bridge-plates and
held in position by a spring fastened to the
insulating-block between said bridge-plate
and the carrier or bar.

It is to be understood that the number of
shoes on the bar or carrier isto correspond to
the number of pairs of positive and negative
contacts. Thus in the left of Fig. 4 I have
shown three pairs of contactsand three shoes,
while in the right of Fig. 4 but two shoes are
shown for the two pairs of contacts, although
the positive contacts are divided into the
parts or sections to lead the sections of the
rheostat L. It is also to be understood that
the shoes on each bar are duplicates of the
other—that is to say, if the contacts 24 25
and the connection thereof with the rheostat
is used for both bars and carriers5 6 the nec-
essary number of shoes of the form shown in
either Figs. 7 or § is applied to both bars or
carriers, while if the contacts 18 19 20 and
21 22 23 are used for both bars or earriers 5
6 the number of shoes M necessary for the
contacts are applied to the bars or earriers.
The number of shoes, however, is not mate-
rial; but a sufficient number should be used
on the bars or carriers and they should be so
arranged as to successively (not simultane-
ously) make the several contacts, and thus
permit the current from the positive con-
ductors 30 or 31 to successively flow through
the sections of the properrheostat,and there-
by gradually adinit the current from the*nio-
tor-armature cireuit through the rheostat in
said cireuit, which is thus explained: The
circuit across from the negative to the posi-
tive shoe-contacts is normally open, as the
bars or carriers when raised to their initial
positions by the cam-slotted plate raise the
shoes so that they do not touch the plates
sufficiently to close the circuit, and the main-
line and motor ¢irceuits are broken or opened
at the movable switch-arm, which rests - or
bears at one end on- the insulating - block
9. Now when the lever is turned slowly the
shaft or hub thereof operates the movable
switch-arm and the cam-slotted plate at one
time, as follows: If the switch-arm is turned
to make the section 2 of the divided contact-
plate, the circuit in the main line and the
motor-cireunit is eclosed and the bar 6 and its
shoes remain at rest, while the bar 5 and
its shoes are lowered sufficiently for the first
shoe to make the contacts 18 21, thus com-
pleting the circuit through the rheostat I
from the positive conductor 7 to the negative
conduetor §, as the circuit from the armature-
wires of the motor-circuit then passes from
the plate 1 across the switch-arm 4 to the sec-
tion 2 of the divided plate, then through the
wire 54, Fig. 2, leading from the plate 2 to
the conductor E, and thus through the arma-
ture of the motor-circuit back by the other
conductor I of the motor-civeunit to the wire
55, Tig. 2, thence to the section 3 of the di-
vided coutact-plate, then through the wire 31,
the wire 35, the high-resistance section % of
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the rheostat K, the wire 18/, the first contact-
plate 18, the first shoe M across to the nega-
tive contact 21, and then through the nega-
tive conductor 8 out of the main line. Asthe
operating-lever is further depressed and the
cam-slotted plate turned therewith the car-
rier or bar 5 continuesits descent and breaks
the contact at 18 21 by the first shoe M clear-
ing the same; but before thiscontact is wholly
broken the second shoe makes the contacts
19 22, and the current then passes through
the medium resistance k’” of the rheostat
and across the second shoe to the negative
conductor, thereby admitting a current of
higher strength to pass through the motor-
circuit, and as the lever is further turned the
second shoe breaks the contacts 19 21, while
the third shoe makes the contacts 20 23 and
the current passes through the low resistance
of the rheostat, and thus the strength of cur-
rent is still further increased in the motor-
cireuit. Thus the strength of the currentis
gradually increased until the maximum ef-
fect is produced in the motor-cireunit, thereby
enabling the attendant in the car to start it
slowly and to gradually increase the speed of
the motor-armature and the speed of the car
and it is obvious that the car can be gradu-
ally slowed down and stopped easily by sim-
ply reversing the lever to successively deliver
the current through the different resistances
of the rheostat and the shoes of the series on
the movable carrier or bar.

When the switch mechanism is operated
to cause its switch-arm to make the section 2
of the divided contact, the current is sent
through the armature of the motor in one di-
rection to cause the motor and hoisting mech-
anism to move the car in one direction; but
to reverse the motion of the car or platform I
shift the switch to send a current in the re-
verse direction to rotate the armature of the
motor in the reversé direction and the hoist-
ing mechanism. This is effected by moving
the lever to cause the switch-arm to make the
section 3 of the divided contact-plate, thus
lowering the carrier or bar 6 and its shoes,
while the carrier 5 and its shoes are at rest.
As the carrier 6 is lowered its shoes success-
ively make contact with the divisions of the
positive contact-plates 24 25 and with the

~ negative contact-plates 28 27 to successively
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admit the current through the high, interme-
diate, and low resistances of the rheostat L,
and thereby gradually increase the.strength
of the current in the motor-circuit until the
motor is driven at the desired rate of speed,
and by reversing the operating-lever the
strength of the current can be gradually di-
minished until it iscutoff and the carstopped.
The wires of the motor-cirenit E E are verti-
cally suspended in the hatchway and are par-
allel to the bare-metal contact-strips C D and

similarly exposed, so that good electrical con-

tact can be made therewith by the rollers 50
50’7, which are loosely journaled on pins fixed
in the bifureated ends of the movable arms

51 51/, which arms are rigidly secured to the
rocking posts 52, suitably journaled in fixed
brackets 53. TFrom these brackets lead wires

70

54 55, forming a part of the motor-circuit, be- .
ing the positive and negative wires whichlead -

from the sections 2 8 of the divided contact-
plate. The wires F of the motor-circuit are
connected to the field-coils of the motor G
and to the main-line conductors A B at the
fuse-blocks in the manner indicated in Fig.
15; but the motor-circuit wires £ E are not
directly connected to the main-line conduet-
ors, as they lead to the conductors 54 55, which
terminate at the sections 2 8 of the divided
contact-plate, so that the motor-circuit is nor-
mally opened at the reversing-switch mech-
anism J. The motor-circuit and the main
liné are broken or opened when the switch-
arm is in its normal vertical position to con-
tact with the insulating-block 9; but when
the switeh-arm 4 is shifted by its lever to
make contact with the section 2 of thedivided
contact-plate the motor-circuit is closed and
the current from the main-line conduectors
A 7 passes through the plate 1, across the
movable switch-arm 4, through the section 2
of the divided plate, through the moving con-
tact 50 and the wire 54 to the conductor E of
the armature-circuit, and thus through the ar-
mature of the motor back through the other
conductor E of the armature-circuit to the
other moving contact 50’ to the wire 55,
thence to the plate-section 3, the conductor
31, the sections of the rheostat K, thence
through the wires 18’, 19’, or 20’ to the con-
tacts 18, 19, or 20, across the proper shoes M
of the carrier 5 to the negative contacts, and
thence out through the negative wire 8 to the
negative conductor B of the main line, the
passage of the current in the manner de-
scribed operating to rotate the armature in
one direction By shifting or reversing the
switeh mechanism to cause its movable arm 4
to make the section 3 of thedivided contact-
plate, the direction of rotation of the arma-
ture can be reversed, as the current of elec-
tric energy from the main-line conductors A
7 will then pass from the plate 1 across the
movable switch-arm 4 to the section 3 of the
plate, then through -the moving contact 50
and the conduetor 55 to one wire E of the ar-
mature-circuit, thus rotating the armature of
the motor, and then back through the other
conductor E of the armature-circuit to the
moving contact 50 and the wire 54, then
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through the section 2 of the divided plate, the .

conductor 30, the proper sections of the rheo-
stat T, the shoes M of the carrier 6, thence
to the negative conductor 8 and out to the
main-line conductor B, as before. It will be
seen that when the main-line and motor-ar-
mature circuits are closed the proper rheo-
stat I or L is included in the main line, and
as the switeh mechanism is slowly manipu-
lated or adjusted by the attendant the cur-
rent passessuccessively through the different
branches of the divided ecircuit and the dif-
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ferent resistances of the rheostat included in
such branches, which branches of one ¢ireuit,
embracing the seetions of the rheostat I, are
formed by the wires 24’ and 257, the conduct-
ors 30 and the conductor 8, and the several
contacts and shoes, while the branches of the
other divided circuit, embracing the sections
of the rheostats K, are formed by the wires 18’
19’ 20’, the conductor 31, the negative con-
ductor 8, the respective contacts for the
branches of the divided circuit and to which
said wires are connected, and the shoes for
making said contacts. The wire 30 is con-
nected by branch wiresto theseveral sections
of the rheostat T, and the members I I of
said rheostat are suitably connected in the
manner indicated in Figs. 2 and 14, said rheo-
stat L being in the circuit formed by the wire
30, and the branches of the divided cireuits
formed by the wires 24’ 25 to permit, in con-
neetion with the switch mechanism, the cur-
rent to be sent in one direction, and the wire
31 is similarly connected by branch wires to
the several sections of the rheostat K to bring
the latter.into the main line, which is com-
pleted through the wire 31, the rheostat, and
the several branches of the divided circuit
formed by the wires 18’ 19’ 20/, their contacts,
and the shoes, thus providing in connection
with the switch mechanism, for sending the
current in the reverse direction.

The mechanical cam-switch or cut-out IT
for controlling the current in the main line
consists of an endwise-movable bar or slide
56, which is guided in suitable ways 57, a
cam 58, carried by a shaft 59, having an op-
erating-handle, and conuections between the
slide and the rocking posts, which carry the
collecting-brush wheels or shoes ¢/ D’. These
rocking posts ¢ ¢’ have the links 60 rigidly
secured to them, and the inner ends of the
links are slotted and connected by a pin to
the slide 56, the links and the posts which
carry the brushes being insulated from the
slide 56 by an insulating-block 61, suitably
fastened on the slide and interposed between
sald slide and the inner ends of the links, and
said links 60 being insulated from each other
by an insulating piece or block 61”, which is
rigidly fastened to one of the links, (to the
left-hand link, as shown in Fig. 10,) said in-
sulating-piece 61’ forming a part of the left-
handlink and lapping the slide and the right-
hand link as shown, whereby the current is
prevented from becoming short-circuited
across the links 60 60 and the slide 56. By
turning the handle to throw the cam so that
it raises the slide the links turn the posts,
which force the collecting-brushes out of con-
tact with the bare-metal contact-strips C D,
thusbreaking the main-line circuit should the
current be passing through the same; but the
slide is normally lowered by the action of a
spring 59, and the collecting-brush wheels or
shoes have good electrical engagement with
the fixed bare-metal contact-strips vertically.

The mechanical eam-switch cut-out I, sus-

pended inthe hatchway for the motor-cireuit,
is similar to the eut-out for the main line;
but it is operated independently of said cut-
out . Thiscut-out I consists of the links 68,
rigidly secured to the rocking posts 52, the
insulated slide 69, guided in two ways 70 and
having the links connected thereto, an oper-
ating-cam 71, provided with a handle, and a
spring, all combined so that by the simple
movement of the cam the arms 51 51’ will be
adjusted out of engagement with the motor-
circuit wires E T by the movement of the
slide, the links, and the rocking posts.-

The operation of my invention will be un-
derstood by those skilled in the art from the
foregoing description, but may be briefly
summarized as follows: To start the car or
platform, it is onlynecessaryforthe attendant
in the car to turn the operating-lever slowly,
thereby turning the swinging switch-arm to
make one of the sections of the divided con-
tact, one end of said switch-arm thus bearing
on the plate 1 and a section of the divided
plate, thereby completing the circuit in the
main line and closing the motor-cireunit, and
at the same time the cam-slotted plate moves
one of the carriers or bars to cause the shoes
thereof to successively make contact with the
pairs of positive and negative contacts, thus
shunting the current from the main line
through the different resistances of the proper
rheostat, the other carrier-bar and rheostat
remaining inert. - The armatare of the motor
will thus be rotated in one direction to raise
or lower the car, the speed of which is under
the immediate control of the attendant, and
by turning the switch mechanism back to its
initial position the speed of the motor will be
decreased gradually and thecarstopped easily
without the sudden jerking accompanying
the use of ordinary passenger-elevator cars.
By reversing the switeh to malke the other
section of the divided contact-plate and
bringing theother carrier, itsshoes, and rheo-
stat into service a reverse current of elec-
tric energy will be sent through thearmature
of the motor to rotate said armature in the
reverse direction, and thus change the direc-
tion of travel of the caror platform, the speed
of the motor and the car being also under the
controlof the attendant in this case, the same
as before. The attendant can cut the switeh
mechanism outof the main-line or the motor
circuit at will, which is desirable in case the
machine becomes disarranged, and it will thus
be seen that the whole mechanism is under
the immediate and dirvect control of the at-
tendant in the car.

In Tigs. 16, 17, and 18 of the drawings I
have illustrated afurther modification of the
reversing-switeh mechanism which may be
used in lieu of the reciprocating carrier, shoes,
and. contact-plates shown in Figs. 2, 3, and
4. In this form of switch mechanism I emn-
ploy a series of spring-backed rods 75 76 77,
operating in suitable guides and of different
lengths, a series of sliding contact-plates 78,
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movable with said rods, a series of fixed con-
tact-plates 79, on which the movable contaets
bear or press,and aseriesof yieldingorspring
plates 80, arranged at one end of the recipro-
catingrodsinthe pathof thesame and adapted
to come into electrical connection therewith.
There are two sets of these rods and contacts
provided, one for each end of the cam-slotted
plate, similar to the reciprocating carriers and
shoes, and the fixed contact-plates and the
springs of each set are connected to the con-
ductor 8 and in circuit with the different re-
sistances of the respectiverheostats ina simi-
lar manner to the carriers and their contacts,
as indieated in Fig. 16 of the drawings, in
which X K are the rheostats, having their
sections of high, low, and intermediate resist-
tance k, k', and &'’ connected by the wires 35,
36, and 37 to the spring-contacts 80 SO 80.
As the cam-slotted plate is operated with the
reversing-switch arm,one set of rods remains
at rest, while the otherset of rods are moved
all together, the longest rod first coming in
contaet with its respective spring-plate, then
the next rod, and so on with the last rod,
thereby completing the eircuit through the
fixed and sliding plates, the rods, and the
spring-plates and operating to shunt the cur-
rent through the different resistances of the
rheostat, from whence the current passes to
the motor to rotate the armature in one direc-
tion. When the switch is reversed, the first
set of rods remain at rest, while the other set
of rods are operated in the manner described
to send the current suceessively through the
armature of motor and the other rheostat, and
thereby operate the same to reverse the car.

It should-have been stated that the switch-
arm 4 is provided with two sockets, in which
are fitted the carbon blocks, held in place by
a spring, one of said blocks being normally in
contact with the plate 1,while the other block
at the free end of said movable arm isadapt-
ed to make the insulating-block 9 or either
section 2 or 3 of thedivided plate. Thismov-
able arm of the reversing-switch mechanism
is constructed thesame as the shoe M. (Tllus-
trated by Figs. 5 and 6.)

I am aware that changes in the construe-
tion and arrangement of devices here shown
and described as an embodiment of my in-
vention can be made without departing from
the spirit or sdcrificing the advantages of my
invention, and I therefore reserve the right
to make such alterations as fall within the
seope of ‘my invention. .

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In an electric elevator,the combination,
with a main line embracing the bare-metal
conductors in a hoistway, a car, and suitable
hoisting mechanism, of a motor-cireunit, trav-
eling contactson the car,which normally bear
on the bare-metal conductors, and a revers-
ing-switch mechanism arranged to open and
close the main line and motor-circuit and em-

bracing a series of movable contacts arran ged
to successively close different branches of a
divided cireuit, in which are included differ-
ent resistances of a rheostat, substantially as
described. :

2. Tn an electric elevator, the combination,
with a main line embracing bare-metal con-
ductorsin a hoistway, a car, and suitable hoist-
ing mechanism, of a motor-circnit having its
conductors connected to the commutator-
brushes of a motor therein, and a reversing-
switch mechanism having the main-line and
motor-circuit conductors connected to its fixed
contacts 2 3 and embracing a movableswitch-
arm, and a series of independent branch cir-
cuits which are adapted to be successively
closed by movable contacts which operate to
vary the strength of the currentin the motor-
circuit by including different resistances in
the branches of the divided eircuit, substan-
tially as described.

3. In an electric elevator, the combination,
with a main line embracing the conductors or
strips in a hoistway, a car, and suitable hoist-
ing mechanism, of a motor-circuit,-a revers-
nig-switeh mechanismon the car, arranged to
open and close the main line and motor-cir-
cuit, and an independent mechanical cam-
switeh or cut-out having traveling contacts
arranged to mormally contact with the con-
ductors of the main line and adapted to be
operated from the car to cut out the_ revers-
ing-switch mechanism from the main line,
substantially as described.

4. In an electric elevator; the combination,
with a main line embracing the bare-metal
conductors, a car, and suitable hoisting mech-
anism, of the motor - circuit embracing the
conductors in a hoistway,a switch mechanism
arranged to deliver the current from the
main-line conductors to the motor-cireuit, and
an independent. mechanical cam-switeh in-
cluded in the motor-circuit and having trav-
eling contacts which normally bear on the
vertical conductors of the motor-eireunit, sub-
stantially as described.

5. In an electric elevator, the combination,
with a main line, a car, suitable hoisting
mechanism, and a motor-eircuit, of a rheostat,
a series of positive contacts connected by &
divided eircuit with the rheostat, and a
switeh mechanism including a series of mov-
able contacts adapted to successively send
the current through different sections of high
and low resistance of the rheostat, substan-
tially as described. :

6. In an electric elevator, the combination,
with a main line, a car, and suitable hoisting
mechanism, and a motor-circuit, of a rheostat,
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a divided circuit connected with the sections

of high and low resistance of the rheostat,
and a switech mechanism operating to sue-
cessively close the branches of the divided
circuit and to admit the current through the
different rvesistances of therheostat, substan-
tially as described.

7. In an electric elevator, the combination,
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with & main line embracing the bare-metal
conductors, a car, suitable hoisting mechan-
ism, and the motor-circuit having conductors
connected te the commutator-brushes of the
motor-armature, of the continuous and di-
vided eontact-plates to which the positive con-
ductors of the main line and motor-circuit are
connected, a divided cireuit embracing the
rheostat, and a switch mechanism including a
movable contact-arm for the contact-plates,
and traveling contacts arranged to success-
ively close the branches of the divided cir-
cuit, substantially as deseribed.

8. In an electric elevator, the combination,
withamain line, a car,suitable hoisting mech-
anism, and a motor-cireuit, of the divided cir-
cuit having a rheostat, with its sections of
high and low resistance included in separate
branches of said divided cireuit, and a switceh
mechanism operating to close the main line
and motor-circuit and to successively close
the branches of the divided circuit, while the
main line and the motor-cireuit are closed,
thereby shunting the current suceessively
through the branches of the divided circuit
and the sections of high and low resistance
of the rheostat, substantially as described.

9. In an electric elevator, the combination,
with a ecar, suitable hoisting mechanism, a
mainlineincludingthe vertically-stru ng bare-
metal conductors, the traveling brushes, the
contact-plate 1,and the divided plate having
itssections connected with said brushes, of the
divided eircuit embracing arheostat, with its
sections of high and low resistance included
in separate branches of the divided cireuit,
and a switeh mechanism having a moving
arm for the contact-plates, and a series of
movable contacts arranged to suecessively
close the branches of the divided cirenit, sub-
stantially as described.

10. In an electric elevator, the combination,
with amainline,acar,suitable hoisting mech-
anism, and a motor-cirenit, of the divided cir-
cuit having a positive and negative contact
in each branch thereof and including a rheo-
stat, with its sections of high and low resist-
ance embraced in separate branches of said
divided circuit, and a switch mechanism pro-
vided with a movable arm for closing the
main line and motor-cireuit, and a series of
movable contacts which make contact with
the positive and negative contacts of the
branches of the divided circuit, and thereby
successively close the branches of said divided
circuit, substantially as deseribed.

11. In an electric elevator, the combination,
witha main line, acar, suitable hoisting mech-
anism, and a motor-cireuit, of the divided ciy-
cuit having each’of its branches provided
with the two contacts and one of the resist-
ances of a rheostat included therein, and a
switch mechanism provided with an arm
which closes the main line and motor-cireuit,
and with a vertically-movable carrier which
sustaing a series of traveling shoes adapted

468,253

to successively close the branches of the di-
vided cireuit through the contacts thereof,
substantially as deseribed,

12. Inan electric ¢levator, the combination,
with a mainline, acar, suitable hoisting mech-
anism, and a motor-circuit, of the independ-
ent divided cireuits, each having its branches
embracing the sections of high and low resist-
ance of the rheostat, anda switeh mechanism
embracing two sets of movable contacts, one
set for each divided circuit,said duplicate sets
of contacts being connected to a ¢common op-
erating device, and one set of each contacts
remaining inactive while the other set of con-
tacts is moved by the operating device to
close the branches of the divided eireuit, and
vice versa, substantially, as described.

13. In an electric elevator, the combination,
witha mainline, a car,suitable hoisting mech-
anism, and a motor-cireuit, of two independ-
ent divided ecirenits, cach embracing a rheo-
stat, a switch-arm adapted to close the main

line and motor-circuit and having a camn-

slotted plate, the movable carriers connected
to said cam-slotted plate, and the traveling
contacts movable withsaid carriers and oper-
ating independently of each other to closo
the circnits, substantially as deseribed.

14. In anelectric elevator, the combination,
with amainline,a car, suitable hoisting meclh-
anism, and a motor-cireuit, of the independ-
ent branch cireunits, each having a rheostat,
in which the sections of high and low re-
sistance thereof are embraced in separate
branches ¢f the divided cirenit, the single
and divided contact-plates included in the
main line and the motor-cirenit, a switch for
said contact-plates, a cam-slotted plate mov-
able with said switeh, the independent car-
riers for the divided cirenits and connected
to the cam-slotted plate, and the traveling
shoes movable with said carriers, the set of
shoes and one carrier being operated by the
cam-slotted plate to successively close the
branches of one divided cirenit, while the
other carrier and set of shoes remain at rest,
substantially as deseribed.

15. The combination, with a main line, a
car, suitable hoisting mechanism, and a mo-
tor-cireuit, of the divided circuits embracing
the rheostats, the switeh, the cam-siotted
plate, the carriers actuated independently by
said plate, and the series of traveling shoes
carried by said carriers and each having the
confact-surfaces held by springs intoengage-
ment with the contacts of thedivided circuit,
substantially as deseribed.

16. Inan electricelevator, the combination,
with a main line, a car, suitable hoisting
mechanism having bare-metal conduectors rig-
idly suspended in the hoistway, the rocking
posts, each carrying a brush which contacts
with said conductors, and a movable cut-out
cam-swiich connected to said rocking posts
to adjust the posts and throw the brushes out
of contact with the aforesaid bare-metal con-
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ductors, of a motor-cireuit, the shunt-circuit
embracing a rheostat, and a switch mechan-
ism, substantially as described. '

17. In an electric elevator, the combination,
with a main line, a car, and suitable hoisting
mechanism, of the motor-circuit having the
hatchway-conductors E F and the wires con-

nected to the commutator-brushes of its mo-

tor-armature, the rocking posts, each carry-
ing a movable contact, which presses against
one of the hatchway-conductors of said mo-
tor-circuit, the divided contact-plates to which

the hatehway-conductors of the motor-circuit
are connected, themanual cam cut-out switch

for throwing the movable contacts out of en- 13

gagement with said conduector, the divided
circunit, and a switch, substantially as de-
scribed.
In testimony whereof I affix my signature in
presence of two witnesses,
ALBERT NEUBURGER.
Witnesses:
HENRY E. COOPER,
JosEPH R. EDSON. .



