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SPECIFICATION forming part of Letters Patent No, 454,462, dated June 23, 1891.
Application filed May 14,1890, Serial No, 351,753, (No model)

To all wivom it nuay coneern:

Be it known that I, RUDOLF EICKEMEYER,
a citizen of the United States, residing at
Yonkers, in the county of Westchester and
State of New York, 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.

This invention relates to elevating machin-
ery of that class in which the traveling car
or platform is moved upwardly or down-
wardly by causing the cable to which it is
attached to wind or unwind on a hoisting-
drum or equivalent device, such hoisting-
drum being contrelled by the operator on the
car or platform by means of a hand rope,
lever, or other mechanical or electrical device
adapted to the purpose.

The object of my invention is to provide
for the operation of the elevating machinery
by an electric motor which can be readily
started, stopped, or reversed at any moment
in such manner that no damage can be in-
flieted upon it, and also to provide means for
automatically protecting the armature of the
motor from receiving such currents as are
dangerous thereto when the counter electro-
motive force is insufficient to protect it.

To these and other ends my invention con-
sists in the combination and arrangement of
devices and instrumentalities substantially
as hereinafter more fully described, and
pointed out in the claims.

In the accompanying drawings, which form
part of this specification, Figare 1 is a side
elevation of the hoisting mechanism, the at-
tachment of the car beingin diagram. Fig. 2
is a corresponding plan view of the hoisting
mechanism. Fig. 3 is a side elevation of the
clectric motor and drum-operating devices,
partly in section, to show the gearing. Tig.4
is a plan view of the same, a part of the wind-
ing-drum and bed-plate being cutaway. Fig.5
is a sectional elevation of the brake attach-
ment of the machine. Tig. 6 is a front eleva-

tion of the safety attachment of the machine
on an enlarged scale and detached from the
machine. Fig.7isafront view of the switeh-

ing and reversing devices, detached, on an en-
larged scale. Tig. 8 is a transverse vertical,
and T'ig 9 a horizontal, section of the same.
Tig. 10 is a diagram showing the relations of
the circuits and connections. TFig. 11 is a
front clevation of a modification, showing
means for producing a sudden and wide sepa-
ration of the terminals of the eircuit. Tig.
12 is a side elevation, partly sectional, of the
same. [Fig. 13 is a sectional elevation of the
same, taken from an opposite point of view;
and Fig. 14 is a diagram of the complete cir-
cuits as used with such modification.

The winding-drum and its driving mechan-
ism are mounted on a bed-plate A, which is
supported upon a suitable foundation.

B is the winding-drum, upon which tho
rope C (by means of which the car D is oper-
ated) is wound and unwound to raise or lower
the car. The drum B is secured and sup-
ported on a shaft b, which is mounted cn
suitable bearings on the bed-plate A. To re-
volve the drum,n worm-gear K is secured upon
the shaft 0, in which a worm F meshes, and
this worm I is coupled directly to the shaft
of the motor M. The motor shown is one of
the well-known type already patented by me,
and while other shunt-wound motors may be
used I prefer this type, as it radiates but very
little magnetism, and can therefore be placed
in any position in a building without any
danger to the watches of visitors or attend-
ants.

To operate the mechanism I have devised
certain improvements in switching and re-
versing and safety appliances, which are
mounted, preferably, upon the motor, and are
operated by means of the rope in the ear or
by a hand-lever on the machine itself, or by
other equivalent means. The motor I em-
ploy is what is known as a “shunt-wound mo-
tor,” which is within certain limits self-regu-
lating, and I arrange the various elements so
that the following cycle of operations takes
place: When at rest no current passes, hoth
field and armature being cut out. To start
the motor in either direction, current is first
admitted to the field-winding to excite the
field. Then currentis gradually put in the
armature-circuit until the whole current in
the cirenit is put on the machine. The re-
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sistance in the aymature when standing still
is so low, however, that its coils would burn
out should the motor for some reason or other
not be able to start—for example, if the ele-
vator be overloaded or stuck in some way.
To guard against this I have devised a self-
acting safety device by means of which a cer-
tain amountof external resistanceisincluded
in the armature-circuit so longas thecurrent
which the armature would otherwise receive
is beyond the limit it could safely carry. As
the motor starts and the counter-electro-mo-
tive force in the armature increases this ex-
ternal resistance is automatically reduced or
removed. To stop the motor the resistance,
which meantime bas been automatically re-
moved from the armature-circuit, is first put
in again mechanically, and then the current
is gradually taken out of the armature-cir-
cuit and at last out of the field-circuit.

In the diagram TFig. 10 I have illustrated
the switching, reversing, and safety devices,
showing the various connections in the gen-
erator and motor circuits, the dotted lines
representing the electric connections. The
generator G is connected on the one hand by
the line 1 with the curved plates 2 and 3 on
the switch-board, and on the other hand by
the line 4 with the plates 5, 6, 7,and8. One
terminal of the field-circuit of the motor M
is connected to the plates 2 and 3, (which are
always directly connected with one terminal
of the generator,) and the other terminal of
the field-circuit of the motor M is connected
with plates 11 and 12 direetly. Inthecenter
of the curved barsof theswiteh-boardisashaft
1, npon which three superimposed brushes
are mounted, but insulated from each cother.
(See Figs. 7, 8, and 9.) TInthe position shown
in Figs. 7 and 10 the brushes rest upon in-
sulating material, preferably slate or glass.
The shaft [ is by a gear and lever so con-
trolled by the hand-lever or hand-rope that
the arm carrying these brushes canbe turned
to the right or left in a manner more par-
ticularly described later on. The plates 7
and 8 are in circuit with one terminal of
the generator through plate 5 and the plates
11 and 12 with one terminal of the field-coil
of the motor, whose other terminal is in cir-
cuit with the remaining terminal of the gen-
erator. The shorter of the brushes m is of
such dimensions that it will econnect electri-
cally the plates 8 and 12 of the inner ring of
contact-plates when the brushes are turned
from the perpendicular in one direction and
the plates 7 and 11 when turned in the oppo-
site direction. In either case the current
from the generator flows through the field-
coil of the motor in the same direction and
oxcites thefield. The electric currentshould
be gradually applied to the armature, and
hence it is necessary to appropriately reduce
the current, and I have provided forthis pur-
pose a rheostat or series of resistance-coils,
which are ¢ut out or put in by the operator,

‘and T have soarranged the switeh-blocks and

brushes that the same resistance-coils are
used whether the current from the generator
flows in one direction or the opposite through
the armature of the motor. The terminals
of the resistance-coils indicated at », Fig. 10,
are connected to the insulated switch-blocks,
as at n, and each one of these blocks is con-
nected by a wire, as shown in dotled lines,
to a block placed in a corresponding position,
as at n’. Resistance-blocks of a somewhat
similar character have been heretofore or-
ganized with contact brushes or springs, car-
ried upon levers connected with commutator-
brushes, and employed for shifting said
brushes for reversing electric motors. Inmy
organization the oppositely - located sets of
coupled resistance-blocks are employed with
a switching arm or bar,which putsthe blocks
ab the one side or the other into direct elec-
tric connection with contact-blocks respect-
ively in circuit with the positive and nega-
tive line-wires, thereby enabling the current
to be applied to the armature-circuit of the
motor in either direction, and whichever way
the current may be applied said resistances
perform their protecting duty. The brushes
m/ and '’ are of such length that m’ will
electrically conneet opposite pairs of curved
plates in the middle ring, and the brush m'’
will connect opposite pairs of the curved
plates in the outer ring.

I have stated before the manner in which
the terminals of the generator are connected
to theswitch-plates,and I will now explain the
action of the brushes m’ and m/ when the
latter are turned to one side or the other.
Suppose we turn them in a right-handed di-
rection until we reach the line o y, Fig. 7. As
soon as the brushes have turned far enough
to come in contact with the curved switch-
blocks a circuit is made through the arma-
ture of the motor M. The current will pass,
as indicated in Fig. 10, from the line 1 fo
plate 2, through the brush =’ to first block
at n, through the resistance-coils #, thence
over to the plate n’’, through the coil 13 of
the automatic regulator, through the resist-
ance-coils 7’ of said regulatortoone brush o of
the motor, through the armature of the motor
to the other brush o', and thence through
plates 9 and 10 and brushm/ to plate 6, which
is electrically connected to plate 5, whence by
line 4 thecireuit of the generatoriscompleted.
As we continune the motion of the switch-
brushes onc resistance-coil after another is
cut out until, when the brushes reach the line
x vy, all of the resistance-coils » are cut out
and only the resistance-coils »" remain in the
armature-circuit. If the brushes be returned
to their original positions, the resistance-coils
7 are gradually put into the cireuit again, and
when the brushes reach the insulating-block
the circuit is broken. If the brushesare now

turned toward the left-hand, so as to come in
contact with the switch-blocks at »/, the cir-
cuit is made again; but the carrent will now
pass through the armature in opposite direc-
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tion tothat previously taken. Enteringfrom
line 1, its path will be from plate 3 through
the brush m/, to plate 9, to the brush o,
through the armature to brush o,through the
resistance and vegulator. coils ¢/ and 13 to
plate n’’, through brush =’/ to plate 5, and
thus to the other terminal of the generator.
It is evident that when a suitable current is
supplied the motor will revolve in one or
the opposite direction when the switch-board
brushes are turned in one or opposite posi-
tion from the perpendicular line.

The automatic safety device is shown de-
tached from the machine in Fig. 6. It con-
sists substantially of a suction-coil 18, into
which a carved iron core (shown in Fig. ¢ by
dotted lines) is loosely fitted, one end of the
core being attached to an arm of a bell-crank
lever14, whichis pivotally mounted on a rock-
shaft having its bearings in a suitable frame,
as at 5. (See Fig. 9.) On a suitable projec-
tion of the lever 14 I have mounted a brush
15, which is in contact with one of a number
of switch-blocks 16, which are the terminals
of resistance-coils /. The short arm 17 of
the bell-crank 14 has a small roller which is
fitted into a cam 18, fixed on the rock-shaft /.

In Figs. 1, 2, 3,and 4 T have shown an ar-
rangement in which a bar 19 is moved longi-
tudinally by the hand-rope, as illustrated in
Figs. 1 and 2, or by a hand-lever, as shown in
Figs. 8 and 4 This bar is provided with
stops at g’ and ¢’/, which limit its motion,
and at 20 is so shaped that it forms the cam
which operates the brake. As shown in the
figures, the bar is in its central position, and
by a pull at the operating-rope or by means
of the hand-lever it can be moved longitudi-
nally to the right or left until it is stopped
by the pins ¢’ or ¢’”’. This movement to the
right or left lifts the weighted brake-block 21
from the brake-wheel 22 on the shaft of the
motor M, and the armature is now free to re-
volve. I have made use of this bar as oneof
the elementswhich serveto operate my switch-
ing mechanism, but only because I have
taken for illustration aform of elevator mech-
anism in which such a bar and brake are com-
monly used; but obviously the switching de-
vices could be operated with equal facility di-
rectly by the hand-lever, by the operating-
rope, or otherwise.

To cause the shaft [ to revolve when the
bar 19 is moved, I have mounted on the frame
of the motor a pivoted lever 23, which is slot-
ted to receive a pin in the bar 19, and is pro-
vided with a.toothed segment 24 at its upper
end, which meshes with another segment 25
on the shaft I. The lever 23, segments 24 23,
and motion are so proportioned that when the
bar 19 is moved from one stop to the other—
that is, when it is eaused to make the longest
possiblelongitudinal motion—it will cause the
shaft [ to make about two-fifths of a revolu-
tion, and thus impart a motion to the switch-
brushes which will bring them from the line
a’ i’ to the line &'’ ¢/, or vice versa. If we

now assume that the switch-board brushes
and bar 19 are in the position shown in the
drawings, we find that the brake is set or in
its operative position, the brushes in vertieal
position with both circuits of the motor open,
and that the bell-crank lever 14 is held by
the cam 18 in such a position that the iron
core is completely inclosed in the suction-coil
13. If we now start the bar 19 in one dirce-
tion until it isstopped by one of the pins, the
brushes will move over the switch-board until
they are in the position &’ 4" or &/’ 4y’. The
cam 18, which is fixed on the shaft ] moves
correspondingly, and it is so shaped that it
will hold the lever 14 until the brushes on
the switch-board have cut out all the resist-
ance at 7.

As shown in the drawings, the cam 18 has
a circular path in the middle and is widened
out on both ends, and while the roller on the
arm 17 oceupies said curved slot the magnet-
core is held in the solenoid; but as soon as the
roller on the arm 17 is out of this circular path
the lever 14 is free to move,and the iron core
is then capable of swinging outwardly from
the coil s, and the brush 15 ean move over
the semi-cylindrical faced switeh-block and
cut out the resistance #; but the coil 13 is
in eireunit with the armature, and it is of such
a number of turns that it will hold the iron
core in place and prevent its cutting-out move-
ment should the current which flows in the
armature-cirenit for any reason be excessive
and liable to injure the machine.

When the machine stops, by moving the
bar 19 in the opposite direction the cam 18
will first bring the iron core into the suction-
coil 13, and thus put the resistances 1’ sue-
cessively into the armature-civeuit. The re-
sistance-coils » are then successively put in,
and finally the armature-circuit is broken.
Continuing the motion a little further, the
field-cireunit is also opened, and the brake now
holds the machine until the bar 19 is again
moved in one or the other direction, when the
same operations are repeated.

By the application of the various devices
herein deseribed I have succeeded in sur-
rounding the machinery used in electric ele-
vators with such safeguards as will absolutely
protect the electric motor therein from any
possibility of damage which would arise from
an abnormal current if the same were por-
mitted to flow through the armature. )

As will be seen, when it is desired to start
the motor the circuit is first closed under such
conditions that a considerable resistance is in
series with the armature, which resistance is
gradually diminished as the speed of the ar-
mature rises. It will also be observed that
from the first moment of closing the circuit
until the maximum hasbeen reached the field-
magnet ¢oils receive a maximum current, and
the result is that during all periods of opera-
tion of the motor the field-magnet is at a maxi-
mum strength,

“The automatic safety device is of speeinl
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importance. The lever 14, which carries the
core, is so arranged that should any mechani-
cal accident happen—such, for instance, as
the derangement of the switch-gearing—the
system will gravitate into the position shown
in Fig. 6 by suitable arrangementof the center
of gravity of the swinging system. In such
case,if no current wasbeing supplied to the ax-
mature no harm would oceur; butif there was
acurrentin the armature-winding the suction-
coil would promptly draw the core inwardly
and putin the resistancerequired for reducing
the eurrent in the armature to a safety limit.
In this position (shown in Fig. 6) all of the re-
sistance coils 77 are included in series in the
armature-circuit, which is the proper position
for starting the motorin operation. Thereis
an enforced position for the system due to
the limitation on the movement of the elbow-
crank lever 14 17 by the cireular portion of
the eam 18, whieh compels the brush 15 to
remain in such position as to include all the
resistances 7 when starting and stopping the
motor; but in starting, after a certain move-
ment of the brushes mm’m’  has taken place,
the eam has been mechanically turned to a
position which releases the system from this
mechanical restraint, and thereafter the po-
sition of the brush 15 on the blocks 16 is de-
termined antomatically by the main current
which flows through the armature, which in
turn is dependent on the speed at which the
armature is rotated. In stopping the motor
the movement given the cam 18 mechanically
causes the circular portion of the cam to com-
pel the swinging core to resume its position
of safety with the brush 15 in the position
shown in Figs. 6 and 10. The result is very
important, as stated, and positively prevents
the occurrence of any set of eircumstances
which would tend to cause the flow of a de-
struetive current through the coils of the ar-
mature.

The automatic stopping of the car D when
near the upper and lower limits of its travel
is conveniently effected by means of the ob-
structions or balls ¢ on the operating-rope.
Should the operator for any reason neglect
to control the motor, suitable projections on
the car will strike these limit-stops «, and the
further movement of the car will cause the

required movement of the operating-ropeand-

effect the movemeént of the bar 19, as herein-
before described, thereby bringing the switeh-
ing mechanism into operation and applying
the friction-brake on the shaft of the motor.
It is to be understood that this automatic op-
eration of the switch by or through the move-
ments of the carin no manner pertains to the
operation of a switeh which is automatically
moved or restored from its operative position
to its normal or inoperative position by means
of devices which are operative wholly inde-
pendently of the car or its movements, as in
certain electric elevator organizations not de-
vised by me, but of which I am cognizant.
In the arrangement so far shown I have

used three brushes = m’ m/’. Brushes m'
and m’’ have been used to cut out and reverse
the current of the armature, and the brush
m has been used to close and open the cireuit
of the field-coils of the motor. When for
any reason this last brush is moved a short
distance only from the edges of the plates 11
or 12, or is moved but slowly therefrom, it
may happen that an arc is formed and may
be maintained for some time, and the brush
may thus not only fail to fully open the cir-
cuit when desired, but may also be more or less
damaged by the formation of the are. To
avoid this, I have substituted the modified
formshownin Figs. 11,12, 13, and 14, in which
the switch is operated partly by hand and
partly by aspring, the hand movement bring-
ing the mechanism into such position that
the required movement of the field-switch is
carried on by means of the power stored in
the spring. Ihave forthis purpose discarded
the plates 11 and 12 and substituted for them
two blocks 30 380, suitably mounted on the
frame-work, and for the brush m Ihave sub-
stituted the metallic bar 31. The two blocks
30 are in circuit with the generator in the
same relations as the plates 11 and 12, here-
inbefore described, and the bar 51 is con-
nected with the other terminal of the genera-
tor. The eircuit of the motor is closed into
the line whenever the bar 31 is placed in con-
tact with either of the blocks 30, and at any
intermediate point between these two posi-
tions the cireuit is open.

I prefer to construct and operate this de-

vice as follows: Upon the shaft [, heretofore
described, I secure the arm 32, Fig. 11, hav-
ing at its outer end the laterally-projecting
pins 33 384, and on a rock-shaft 36, suitably
journaled, I place a wheel or cam 35, having
three teeth so arranged as to engage with one
or the other of the pins 33 34 of the arm 32.
On the wheel 35 Ialso construct acam, whieh
has three suitably-shaped notches, and I ar-
range a bell-crank lever 38, having a frietion-
roller 37 bearing into one or other of thesaid
notches and forced therein by a spring 59 of
sufficient tension for the purpose. In the po-
sition shown in Fig. 11 the roller 37 is bear-
ing into the middle noteh and the arm 32 has
its pins 33 34 midway between the teeth on
the wheel 35. In this relation of the parts the
metallic bar 31 occupies the position of open
cireuit and no current flows from the line
through the coils of the motor. If now the
arm 32 is moved to one side by the rotation
of the shaft [, as hereinbefore set forth, one of
the ping 33 84 will come in contact with themid-
dle tooth on wheel 85, and if such motion con-
tinues will cause the wheel 35 to turn, thereby
rotating shaft 36 and moving the bar 31 ac-
cordingly. Asthe motion continues theroller
of the bell-ecrank 38 rotates up the side of the
adjacent notchon the cam untilit has reached
the highest point, when the spring will cause
the wheel 35 to move rapidly in the same di-
rection, thus swinging the switeh-har 31 into
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contact with one of the blocks 33 or 34, and
thus close the circuit of the motor. The arm
52, as already described, may now continue
its motion along with the brushes 1’ m/’ ; hut
when the motor is to be stopped and the mo-
tion of the arm 32 has been reversed by shaft
[ the pins will again engage with the teeth
on the wheel 35, and the action just deseribed
again takes place by the roller 37 rising on
the cam fo the highest point, and the further
movement causes the spring 39 to exert its
forece and throw the wheel 35 and with it the
bar 31 into the position of open circuit, as
shown in Fig. 11. I thus secure a rapid mo-
tion in both closing and opening the circuit
of the motor and prevent the formation of
any arc at the point of opening and closing.

In Figs. 11, 12, 18, and 14 the connections
are shown in such relations that the whole
current flows through the switch 30 81; but
this is not necessary, as obviously the former
arrangement can be adopted equally well and
the switch 30 51 used for the field-magnet cir-
cuit only.

In my novel organization the elevator-car
is not only hoisted by the operation of the
motor, but it is also actually lowered by driv-
ing the motor backwardly, said motor being
reversed by a reversal of current in the ar-
mature-cirenit without changing the current
in the field-coils as distinguished from prior
modes of operation, involving the descent of
a car by gravity or the reversal of the motor
by reversing current in the field-coils, or by
means of a current in one direction applied
alternately to oppositely-wound field-coils.

In devising the organization selected by me
for illustrating a desirable and well -tested
embodiment of the several features of my in-
vention I have preserved the most desirable
and effective features of well-known and
highly-approved hoisting mechanism and its
controlling devices, and I have combined
therewith the electric motor, its electric con-
nections, and controlling devices in such a
manner as to secure complete harmony of op-
eration throughout the apparatus with highly
effective and satisfactory results. It is, how-
ever, to be understood that in matters of de-
tail wide variations may be mads in the me-
chanical and electrical arrangements shown
without materially affecting results or depart-
ing from the main features of my invention.

I claim as I my invention—

1, In elevator machinery, the combination;
with the traveling car or platform,of an elce-

‘tric motor adapted to both hoist and lower

the car, a movable switching device adapted,
according to its position, to open and close the
motor-circuit and admit cuarrent in respect-
ively opposite directions through the arma-
ture-circuit, and mechanical means accessi-
ble to an attendant on the car or platform for
controlling the position of said movable
switehing device.

2. In elevator machinery, the combination,
with thetraveling car or platform, of an elec-

trie motor adapted to both hoist and lower
the car, a movable switching device adapted,
according to its position, to open and elose
the motor-circuit and to admit current in re-
spectively opposite directions through the ar-
mature-cireuit, and means for mechanically
varying the current in the armature-cireuit.

8. In elevator machinery, the combination,
with the traveling car orplatform, of an elec-
tric motor, & movableswitehing device adapt:
ed, aceording to its position, to open and close
the motor-circuit and to admit current in re-
speetively opposite directions through the ar-
mature-cirenit, and means for automatically
controlling the current in the armature-cir-
cuit dependent for operation on the strength
of current flowing therein.

4. In elevator machinery, the combination,
with the traveling car or platforn, of an elec-
tric motor, a movable switching device adapt-
ed, according to its position, to open and close
the motor -cireuit and to admit current in
respectively opposite directions through the
armature-circuit, means for mechanically
varying the current in the armature-cirenit
during the first movement of sald switching
device, and mechanism adapted to be placed
in operative position by the eontinued move-
ment of said switching device for automati-
cally controlling the carrent in the armature-
circuit dependent for operation on the
strength of current flowing therein.

5. Inelevator machinery, the combination,
with the traveling car or platform, of a shunt-
wound electric motor adapted to drive the
same, a movable switching device adapted to
close the field-magnet =irveuit, a resistance in
the armature-civeuit, and means for in part
automatically controlling it, these operating
(while the field-magnet circuit in kept closed)
to first interpose resistance inthe armature-
circuit, then to remove a part thereof, and
finally to antomatically eut out the remain-
der of the resistance, and means on the car
or platform forcontrolling the position of the
switching device.

6. In elevator machinery, the combination,
with the traveling car or platform, of an elec-
tric motor adapted to drive the same, a mov-
able switching device adapted, according to
its position, to open and close the motor-cir-
cuit and to admit current in respectively op-
posite directions through the armature-cir-
cuit, means for mechanically varying the cur-
rent in the armature-cireuit, and means on
the car or platform for controlling the posi-
tion of said movable switching device.

7. In elevator machinery, the combination,
with the traveling car or platform, of a shunt-
wound eleetric motor, a movable switching
device adapted, according to its position, to
open and close the armature-circuit thereof,
and spring-controlled mechanism dependent
for operation upon the action of said switeh-
ing device and arranged to suddenly and
widely open the field-magnet circuit when re-
quired.
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8. In elevator machinery, the combination,
with the traveling car or platform,of an elec-
tric motor adapted to drive the same, a mov-
able switching device adapted, according to
its position, to open and close the motor-cir-
cuit and admit current in respectively oppo-
site directions through the armature-cireuit,
and a rope or cable along the path of the car
or platform operatively connected to said
switching device. .

9. In elevator machinery, the combination,
with thetraveling car or platform, of a shunt-
wound eleetric motor adapted to drive the
same, and a movable switching device, and a
resistance in the armature-cireuit,said switch-
ing device adapted, first, to close the field-
magnet circuit, then to close the armature-
cireuit through a resistance, and finally to
gradually eut said resistance out of the ar-
mature-cireuit.

10. In elevator machinery, the combination,
with thetraveling car or platform,of a shunt-
wound electric motor adapted to drive the
same, a movable switching device, two inde-
pendent resistances adapted to be included
in-the armature-cireuwit, and interposed mech-
anism, including a helix or solenoid and its

core,whereby in starting the motor the switch--

ing device first causes a closure of the field-
magnet cireuit; second, a closure of the ar-
mature-circuit through both of said resist-
ances, and then gradually cuts out one of
them, and finally leaves the other resistance
subject to control by the helix, which is vari-
ably operated, according to strength of cur-
rent in the armature-circunit.

11. Inelevator machinery, the combination,
with the traveling car or platform, of a shunt-
wound electric motor adapted to drive the
same, a resistance in the armature-cireuit, a
movable switching device adapted, first, to
close the field-magnet ecircuit, then to close
the armature-cirenit through the resistance,
and finally to gradually cut said resistance
out of the armature-cireuit, and means on-the
car or platform for controlling the position of
said switching device.

12. In elevator machinery, the combina-
tion, with the traveling caror platform, of an
electric motor adapted to hoist and lower the
same, a movable switching device for closing
and opening the motor-circuit, a mechani-
cally-operated friction-brake in operative re-
lation to the motor-shaft, a single controlling
device operatively connected to Dboth the
switching and brake deviees, and a line or
rope on the car or platform for operating such
single controlling device.

13. In elevator machinery wherein the
movement of the caris effected by an electric
motor in which the energizing-current is con-
trolled by a mechanically-operated switeh-
board and rheostat, the combination there-
with of a helix in the armature-cireuit, a mov-
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able core therefor, a variable safety-resist-
ance adapted to be interposed in the same
cireuit, and a shifting contact for said resist-
ance operatively connected to the movable
core.

14. In elevator machinery wherein the
movement of the car is effected by an electrice
motor in which the energizing-current is con-
trolled by a mechanically - operated switch-
board and rheostat, the combination there-
with of a helixin the armature-circuit, a core
adapted to movement into and out of said he-
lixand mechanically connected to the contact-
arm of said switch-board, an additional vari-
able resistance adapted to be interposed in
the cireuit of the armature, a shifting eontact
for said vesistance attached to the movable
core and means for first foreibly retaining
such additional resistance in the armature-
circuit during a predetermined movement of
the switch-arm and then releasing it from
the mechanical restraint. and controlling it
by the attraction of the said helix.

15. In aveversing-switch for electrie-motor
cireuits, the combination of a movable arm,
contact-blocks in the path of movement of
said arm on both sides of its neutral or open-
cireuit position, other blocks which provide
for reversals of current, and a series of re-
sistances interposed between the first-named
blocks on one side, and circuit-connections
coupling corresponding blocks together,
whereby a single set of resistances serves for
currents in opposite directions, according to
the position of the arm.

16. In. a reversing-switch for electrie-motor
eireuits, two cirenlar ranges of contact-blocks,
each composed of four blocks, and the blocks
of both ranges symmetrically arranged as to
position, in combination with two brushes in-
sulated apart and adapted to move together
one over one range of blocks and the other
over the other range, and circuit-connections
to the said blocks so arranged as to effect a
reversal of current in said eircuit when the
brushes move from block to block.

17. The combination, substantially ashere-
inbefore described, of elevating mechanism
including a traveling car, an electric motor
for operating said mechanism, current-con-
trolling devices or switching mechanism by
means of which the electrie current may be
varied and also reversed in the armature-cir-
cuit, means for cutting off said current, which
are automatically operated through or by the
movement of the car, and means in the car
for mechanically operating the switching
mechanism in either direction.

In testimony whereof I affix my signature in
presence of two witnesses.

RUDOLLT EICKEMEYER.

Witnesses:

T. J. McTIGHE,
E. C. GrIGG.
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