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UNITED STATES

PATENT OFFicE,

HAROLD ROWNTREE, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE BURDETI-
ROWNTREE MANUFACTURING COMPANY, OF SAME PLACE.

AUTOMATIC ELECTRIC ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 638,282, dated December 5, 1899,
| Application filed Fehruary 6, 1899, Serial No. 704,666, (INo model.)

Lo all whom tt may concermn:

Be 1t known that I, HAROLD ROWNTREE, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Automatic Electric Elevators,
of which the following is a specification.

This invention relates to antomatic electrie
elevators.

T'he object of the invention is to provide a
construction and arrangement which is sim-

- ple and efficient for automatically controlling
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the hoisting-motor of electric elevators.

A further object of the invention is to effect
the control of the hoisting-motor from any
landing or floor at which the car is to stop.

A further object of the invention is to pro-
vide means whereby when the motor is once
put in action it will continue until the car
reaches the landing predetermined upon.

A further object of the invention is to pro-
vide means whereby the motor when once put
in action cannot be reversed until the ear
reaches its destination.

A further object of the invention is to pro-
vide means whereby the car automatically
slows up in advance of stopping, thus coming
to rest easily and without shock or jar.

A further object of the invention is to pro-
vide means whereby the apparatus is locked
agalnst action so long as the door at any one
of the landings remains open.

Other objects of the invention will appear
more Tully hereinafter.

Theinvention consists, substantially,in the
construction, combination, location, and ar-
rangement of parts, all as will be more fully
hereinafter set forth, as shown in the acecom-
panying drawings, and finally speclfically
pointed out in the appended claims.

Referring to the accompanying drawings
and to the various views and reference-signs
appearing thereon, Figure 1 isa view in side
elevation of an electric-elevator-hoisting mo-
tor embodying the principlesof myinvention.
Ifig. 2 1s an elevation of the same, looking
from the right of Fig. 1. Fig. 3 is a broken
detall view in section on the line 3 3, Fig. 1,
looking in the direction of the arrows and
showing the contact-arm for controlling the
slow-speed cirenit and the lock therefor. IFig.

4 1s a detached detail view showing the main-
circuit make-and-break switch-armsin closed
position. FKig. 5is a broken detail view of
the reversing-switceh, parts in transverse sec- co
tion. Ifig. 6 is a similar view, in longitudinal
section, of the same, showing the means for
locking the switch against reverse move-
ment. Iig. 7 is a detail view, the motor-
shatt being in transverse section, showing the 6o
brake. Figs. 8 and 9 are detail Views, re-
spectively 1n top plan and side elevation, of
the reversing-switch contacts. TFig. 10 is a
view in diagram illustrating the various elec-
bric circuits. Fig. 11is a similar view show- 63
ing a slightly-modified arrangement of cir-
cuits. Iig. 121is a general view showing the
application of my invention to the operation

of dumb-waiters. Fig. 13 is a broken detail
view illustrating in side elevation and on an 7o
enlarged scale locking means for the motor-
control devices. Fig. 14 is a detail view, in
top plan, of the construction shown in Fig. 13,
parts in transverse section.

The same part is designated throughout the 7z
several views by the same reference-sign.

In carrying out my invention I employ a
motor, designated generally by refercnce-sign
A, which may be of any suitable, conven-
lent, orwell-known construction and arrange- 8o
ment. 'T'his motor is mounted in a suitable
manner upon a base-plate B, which forms a
support for the framework C of the appara-
tus. In bearings formed in the framework is
journaled the shaft D of the hoisting-dram 85
K, said shaft being driven from the motor-
shatt through asuitable arrangement of gears
F. (Indicatedin dotted linesinFig.2.) The
cable &, which is attached to the car and
through which the car is to be raised or low- go
ered in its shaft or well, is designed to be
coiled on drum E in the usual or any eon-
venient or well-known manner.

Lwillfirst deseribe the construction and ar-
rangement for automatically controlling the ¢
motor so that it will stop only when the car
reaches a particular predetermined point.
This idea may be carried into practical effect
and operation in many specifically different
ways. While therefore I have shown and ioo

will now describe a particular construction
and arrangement for accomplishing the de-
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sired object, I desire it to be understood that
my invention is not limited or restricted to
this specific construetion. In the particular
form shown I journal & worm or screw shaft
H in suitable bearings in the frame, and |
mount & threaded nut or block J upon said
worm or screw to travel thereon when said
shaft is rotated, said block or nut being held
against rotation in any conveunient way, asby
means of a lange I, formed thereon, arranged
to engage a suitable part or barotf the frame.
Serew-shaft I is rotated coincidently with
the drum ¥ and in a coincident direction
through any suitable or convenlent arrange-
ment of gearing-as, forinstance, through a
sprocket-chain I, respectively engaging gears
on shafts D and . Arranged parallel and
in proximity to serew-shaft I is a shaft M,
mounted to rock and also to slide longitudi-
nally in suitable bearings in the framework.
A series of sleeves or collars N are wmounted
on shaft M, each havinga lug C. Thecollars
N are adjustable rotarily upon shaft M and
are relatively arranged, so as to present the

lugs O thereof in spiral relation around said

shaft. In practice I employ as many of the
stop-collars as there are floors or landings at
which the car isintended to stop. 'The stop-
collars are so relatively arranged that when
the apparatus is sef for the car to stop at the
first landing from the bottom,for instance,the
shaft M is rocked inits bearingsinto position
for the Iug O on the second stop-collar to be
brought into line with the traveling nut ov
bloeck J, whereby as the car approaches the
desired stopping-point the traveling nut will
engage the lug of the stop-collar, and hence
move stop-shaft M longitudinally in its bear-
ings. By arranging the stop-collars so that
the lugs O thereon may oceupy relative posi-
tions spirally around the stop-shaft it will
be readily seen that by rotatingsaid stop-shaft
the desired extent the stop-collar correspond-
ing to any desired floor will be thus brought
into position for the lug O thereon tobein the
path of the traveling nut J andthat said nut
will pass by without engaging any intermedi-
ate stop-collar until it reaches the particular
one brought into its path. When this point
isreached, which, as above explained, occurs
when the car is approaching the particular
floor or landing atwhichitis to stop, the trav-
eling nut engages the Ing on tne stop-collar

‘and effects an endwise movement of the stop-

shaft B. Thisendwige movement is elfected
in whichever direction the nut travels when-
ever the stop-shaft is rocked intosuitable po-
sition tobringastop-collar intoits path. Piv-
otally supported from a ecollar ¥, carried by
the end of thestop-shaft, isalever or frame (),
arranged to freely bear intermediate 11s ends
against a bracket R, earried by the frame, and
also at the free end thereof against a bracket
orarm S. A stoutspring T (seeFig. 2)iscon-
nected at one end to lever () and at the other
to the frame C of the machine, sald spring be-
ing preferably located between the brackets

|

533,282

R Sandoperating to yieldingly maintain said
lever Q pressed against said brackets. KHrom
this construction it will he seen that when
stop-shaft M is moved longitudinally In one
direction the lever Q is rocked about oné ot
the brackets as a bearing-point or fuleruam,
and when said shaftis moved longitudinally
in the other direction said lever rocks about
the other of said brackets as a bearing-point
or fulerum and that in either case the rock-
ing movement of said lever is opposed by
spring 1. For instance, suppose shaft M 1s

moved longitudinally toward the left from do

the position occupied thereby in Fig. 2 or to-
ward the rightin Wig. 3. It will bereadily seer
that the lever ¢ will fuleram at the free end
thereof against bracket S as a bearing, and if
shaft M is moved longitudinally toward the
rightsaid lever will fulernmabountthe bracket
R, and in either case that portion of said le-
ver lying between the brackets R 5 will move
ocutwardly or away from the frame of the ma-
chine in whichever direction the shaft M is
moved longitudinally. Attached to lever Q
at a point between the points of contact of
said lever with the brackets R 5 isan arm 19.
(See Fig. 3.) This arm is longitudinally
slotted, as at 16, to receive a pin or support
17, by whiech it is held and guided. The guide-
pin 17 is carried by a frame 18, suitably piv-
oted or hinged upon a rod 19, mounted in the
framework of the machine, and carries the
main switch-arms 20 21, said switceh-arms be-
ing insulated from said frame 18 and ar-
ranged, respectively, to be snapped into and
out of contact with the spring-contacts 22, 25,
24, and 25, the contacts 2+ and 25 controlling
the main supply-cireuit and the contacts 22
and 23 controlling the return-cireuit. 'I'hese
contacts are suitably mounted upon an instu-
lating base or plate 206, of slate, marble, fiber-
ite, or the like, and ave respectively included,
as above explained, in the cirenit of the main
supply and retorn wires, as seen in the dia-
oram Fig. 10. On the insulating-plate 26 is
nivotally mounted an auxiliary switch-lever
27, arranged in the particular form shown,
but to which the invention is not limited or
restricted, in the form of a bell-crank lever
pivotally supported at the angle.  Upon onc
of the arms of such bell-crank leveris mount-
ed a switch-arm 25, which is arranged to co-
operate with a pair of contacts 29 30 to con-
trol the resistance or auxiliary field-coil cir-
cuit throngh which the motor is slowed down
as the car approaches the particular landing
or floor at which it is to stop, as will he ex-
plained more fully hereinafter. The switch-
arm 28 is held normally cut of contact with
contacts 29 30 by means of a latelh 31,arranged
to engage a lug 32, formed on lever 27. The
lateh 31 is carried by or forms part of the
frame 18, and the parts ave so relatively ar-
ranged that when the main switeh-arms 20
and 21 are in engagement with their respec-
tive contacts 22 23 24 25—thatis,when the mo-

-il #-'Il s t-)

tor-working eirenit is closed—the lateh 31 1s
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in engagement behind lng 82 on lever 27, and |

hence operates to lock said lever against
movement. A spring 33 is connected at one

~end to arm 34 of lever 27, and the other end

thereof is connected to a fixed part of the
frame, the tension of said spring being ex-
erted to rock lever 27 in a direction to move
the contact-arm 28 away from itscodperating
contacts 29 30. A spring 35 is connected af
one end to the arm 15 or to lever Q and at
the other end is connected to latch 31, said
spring exerting a tension upon said latch,
and hence also upen frame 18, when lever Q

S

i1s rocked and in adirection to throw the main
contact-arms 20 21 out of engagement with
thelir respective contacts. The arm 15 car-
ries & set-screw 36, arranged to engage the
arm 34 of lever 27 and to rock saidlever when
the arm 15 is moved by the outward swing of
lever Q. By providing arm 15 with an elon-
gated slot 161t will be observed that said arm
18 permitted considerable travel relative to
the frame 18, and this travel, it will be seen,
imposes a tension on spring 35, which thus
aids spring T (see Fig. 2) in opposing the
rocking movement of lever Q and at the same
time stores up energy, so to speak, to quickl y
cause the contact-arms 20 21 to snap out of
contact with their respective contacts as soon
as latch 31 is freed from lug 32. The same
outward movement of arm 15 causes the end
of set-screw 56 to engage arm 34, and hence
rock lever 27 in a direction to free the lug 32
thereof from the end of lateh 31.

The operation of this part of myinvention
is as follows: Suppose it is desired that the
car stop at a particular floor. The stop-shaft
M is accordingly set or axially rotated until
the stop-collar N corresponding to that par-
ticular floor is brought into the path of the
traveling nut J. The motor thereupon starts
up, as under the conditions shown the main
circuits are completed—that is, the switch-
arms 20 21 are closed upon their contacts,
and, as will be explained more fully herein-
after, the movement of the shaft M toproper
position effects also the proper actuation of
the reversing-switch to complete the motor-
operating circuits and in the proper direc-
tion. The car proceeds upon its travel, while
the traveling nut J also and correspondingly
advances along the serew-shaft II.  Finally,
this nut engages the stop-collar and in the
manner described effectsa longitudinal move-
ment of stop-shaft M, and hence a rocking
movement of lever Q, which carries with it
the arm 15. This movement begins as the
car approaches to the point at which it is to
1The set-serew 36, carried by arm 15,
engages arm 54 of lever 27, and hence grad-
ually rocks said lever in a direction to carry
contact-arm 23 into contact with the contacts
29 80.  This contact is effected before the
latch 31 is released and, as will be more fully
explained hereinafter, completes a ecircuit,
which canses the motor to slow down. The
continued movement of lever

| finally causes bell-crank lever 27 to rock far
| enough to disengage the end of latch 31 from

lug 82. This point is reached when the car
reaches the floor or landing at which it is to
stop, and immediately the disengagement of
sald latch and lug is effected the tension of
spring 35 causes the frame 18 to swing out-
wardly upon its support 19, thereby carrying
the arms 20 21 out of engagement with con-
tacts 22 235 and 24 25, respectively, thereby
breaking the motor-circuits and applying the
brake, presently to be described, and hence
stopping the car. DIy returning the stop-shaft
M to its initial position the stop-collar, which
had been engaged by nut J to effect the op-
erations above deseribed, is freed from said
nut, thereby permitting said shaft to be re-
tarned or moved longitndinally to its initial
position under the influence of spring T act-
ing upon lever Q. The return of said lever
() to its bearing against the brackets R S also
causes the arm 15 to move backwardly or to-
ward the leit from the position thereof shown
in ¥ig. 3, thus moving set-screw 36 away from
arm 54 of lever 27, and hence permitting
spring 83 t6 throw arm 28 out of engagement
vith contacts 29 30, thus disrupting the slow-
speed cireuit. It will also be seen that when
the pin 17 reaches the limit of slot 16 during
such backward movementof arm 15 said pin
will be carried along with the arm, and since
sald pinis connected tooris mounted in swing-

ing frame 18 said frame is swung in a direc-

tion to cause arms 20 21 to snap into engage-
ment with their respective codperating con-
tacts, thus restoring the apparatus to condi-
tion to be operated. It isabove stated that
the stop-shaft M is returned to its initial po-
sition in order to restore the apparatus de-
scribed to condition to beoperated. Itis ob-
vious, however, that instead of returning said
shaft to its initial position it may be moved
to position corresponding to any other floor
or landing at which it may be desired to stop
the car, thus bringing another stop-collar into
the path of traveling nut J, whereupon the
motor starts up, and as the car approaches
the landing determined upon the nut engages
the collar, causing the stop-shaft to be moved
longitudinally and repeating the operation
above desceribed, at first throwing arm 28into
engagement with its codperating contacts 29
ol), and hence completing acireuit, which re-
sults in slowing down the motor and finally
breaking the motor - circuit when the car
reaches 1ts landing. In this manner the car
18 brought to rest easily and without shock or
jar and exactly on a level with the desired
landing. By adjusting set-serew 56 it will be
seen that the exact point at which the lateh
sl 18 freed from lug 32, and henece the exact
moment the main or operating ecircuit con-
tacts are broken, may be nicely adjusted and
regulated.

1t will be understood that the operation
above described takes place whenever shaft

( and arm 15 { M is moved longitudinally, whether in one
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direction or the other, for when said shaftl is
moved in one dirvection the lever (Q fulcrums
about its contact at I3, and when sald shaft
is moved in the other direction said lever
fulerums about its contact at s, and In either
case that portion of the lever Q) lying between
the bearing-points R and & moves 1n a direc-
tion cutwardly or away from the machine-
frame, and since the arm 15 (see Fig. 1) and
spring T (see Tig. 2) are connected to sald
lever ¢ at points betwesn 1ts bearing-contacts
at B and 8 it will be seen that in whichever
direction shaft Ii may move when the travel-
ing nut J engages a stop-collar IN thereon
the arm 15 will always be moved in the same
direction, and said arm when so moved causes
the stop 36 to engage arm 34 and rock lever
27 to first carry the contact-arm 2o into en-
gacing relation with its contacts 29 30 and
then to disengage or release the cateh 31 52,
all as above explained.

It is important that when the stop-shatt 5L
is rocked in one direction or the other, as
above explained, to set the apparatus for a
definite and predetermined cycle of opera-
tions the direction of current must also be
suitably regulated to the end that the motor
will operate in the desired direction. There-
fore the reversing-switech, by which the di-
rection in which the motor operates 1s con-
trolled, should bear a definite cooperative re-
lation to the movements of the stop-shaft., 1
will therefore now describe the construetion,
arrangement, and codperative relation of the
reversing-switeh, it being understood that
the particular form shown is designed mevely
as an illustrative embodiment of operative
means and to which the Invention 1s not to
be limited or restricted. In the particular
form shown I arrange the stop-shall b to
pass longitudinally through a sleeve 38, (sce
Figs. 2,5, and 6,) whieh 1s suitably journaled
in bearings formed in the framework., 'L'his

sleeve is splined to rotate with the shaft M,

but permits said shatt to move longitudinally
therethrough. Uponsaidsleeve 38 is mount-
ed a gear 39, through which In a suitable
manner the rocking movements ot stop-shalt
M are controlled. Suitably mounted on the
framework is an insulating-plate 40, carrying
a series of contacts 41 42 43 44 45 40 47 45,
suitably arranged to control the direction of
flow of current through the motor-eircuits, as
will be more fully hereinafter explained. A
casting or plate 49 is loosely mounted to swing
upon sleeve 38. Carried by this plate 1s a
sheet 50 of insulating material, upon which

is mounted condueting-plates 51 52, Upon
cach of these conducting-plates is pivotally

mounted a pair of arms 53 54, each carrying
a socket 55 in the free end thereof, in which
is mounted a carbon or other suitable con-
tact-point 86, arranged to cotperate with the
series of contacts 41 42 45 44 45 40 47 48, the
pair of earbons or points carried by plate 51

‘'serving to bridge the space between contacts

41 and 42 and those carried by plate 52 bridg-

’ri 3 ‘:

ASPS:

ing the space between contacts 43 41 when
the casting or plate 49 is swung to its limitin
one direction, and the same parts bridging
the space between contacts 48 47 and 406 49,
respectively, when said casting or plate 49 1s
swung to its limit in the opposite direction.
The several contacts 41, 42, 43, 44, 45, 406, 47,
and 48 are suitably connected up in the mo-
tor-cireuit, as will be more fully explained
hereinafter, to control the direction in which
the motor is to operate, according to the diree-
tion in which the casting or plate 49 1s swung.

In order to secure the codperative action
of the reversing-switeh and stop-shaft M, to
which reference has hereinbefore been made,
it is important to provide means whereby
when said shaft is rocked in one direction or
the otherthe castingorplate 491s correspond-
ingly swung or rocked. DBMany specifically
different arrangements may be employed for
accomplishing this result. Therefore while
I have shown and will now describe a spe-
cific arrangement for accomplishing the de-
sired object it is to be understood that my
invention is net limited or restricted thereto.
Tn the form shown I provide two setls of
ratchet-teeth 37 58 upon the sleeve 38, the
ratehet-teeth 57 presenting in the opposite di-
rection with respect to the ratchet-teeth 53,
and I pivotally mount upon casting or plate
49 two pawl-arms 59 60, the engaging ends of
said arms arranged to straddle the sleeve 38,
the one 59 on one side engaging the ratchet-
teeth 58 and the one 60 on the other side en-
caging the ratchet-teeth 57. A spring 01 op-
orates to draw the pawl-arms together. Irom
this eonstruetion it will be seen that when
sleeve 38, and with it thestop-shaft M,isrocked
inone direction—say toward the rightor with

' the hands of the cloclk, as viewed in IF1g. 65—

the teeth of ratehet 58 will engage the end of
pawl-arm 59 and correspondingly swing plate
or casting 49, and with it the contact-points or
carbons 46, into codperative relation with the
contacts 48 47 46 45, the pawl-arm 60 riding
idly over the teeth of its ratchet 57. HSimi-
larly when the sleeve 38, and with it stop-
shaft M, is rocked in the opposite direction
the teeth of ratchet 57 will engage pawl-arm
50 and swing the plate or casting 49 toward
the left or into the position shown in ¥ig. o,
the pawl-arm 59 riding idly over the teeth of
its ratehet 58. When the plate or casting 4
has reached the limit of its swing in one di-
reetion or the other—that is, when the appa-
ratus has been set for the car to stop at a cer-
tain landing—it is desirable that the appa-
ratus be so arranged that the car atter stop-
ping at the desired landing may subsequently
proceed upon its travel in the same direction
to some other floor or landing. In order to

accomplish this result, the stop-shaft M must
he rocked or rotated to a further point in the
same direction as that in which 1t has been
previously rocked in order to release the stop-
collar thereon from engagement with the trav-
eling nut J and to bring another stop-collar
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corresponding to the next landing-place at
which the car is to stop into the path of the
travelingnut., Thisfurther rotation of sleeve
58 and shaft MM in the same direction, how-
ever, must be effected without any further
swing of the plate or casting 49, for the rea-
son that said plate or casting has been pre-
viously swang toits limit when the stop-shaft
was first rocked, and as the car is to proceed
in the same direction as before no reversal of
the direction of the current is required. In
order, therefore, to permit of the further ro-
tation of sleeve 38 without a furtherswing of
the casting or plate 49 under the conditions
named, it is necessary to disengage the pawl
which effected the initial swing of such plate
or casting from its ratchet. Therefore I pro-
vide the stop-pins 62 in the frame of the ma-
chine and arrange the same to respectively
engage the pawls 59 60 when the plate or cast-
ing 49 is swung to one of its limits or the
otherand disengage said pawls. Forinstance,
in the position of the parts as shown in Fig.
5 the pawl 60, through which the plate 49
was swung to 1ts position, isshown thrown out
of engagement with its ratchet by said pawl
coming into engagement with a pin 62. By
this arrangement sleeve 38 and shaft M may
be rocked farther and farther in the same di-
rection without carrying the contact-earrying
plate 49 beyond the position to which it is
swung with said sleeve and shaft at, the first
operation thereof, while at the same time any
reverse rotation orroeking movement of said
shaft and sleeve would be at once communi-
cated te the plate 49 to cause the same to be
swung to 1ts opposite limif, thus bringing the
contacts and points info suitable relation to
reverse the motor.

In order to prevent the sleeve 38 and shaft
M from being rotated too far—that is, in order
to lock said parts against further rotation in
the same direction when they have been ro-
tated or rocked to positions corresponding to
the extreme limits of travel of the car—I
mount & collar 63 on said sleeve and provide
the same with flanges 64, arranged to engage
at the desired limits a pin or projection 65 on
the framework of the machine. (See Figs. 2
and 6.) After the sleeve 38 and shaft M, to-
gether with the reversing-switeh, have been
set in the desired positions to cause the car
to stop at any desired point or landing it is
desirable and as a matter of safety to provide
means whereby the reversing-switeh is locked
against movementin adirection toreverse the
motor until the car arrives at the landing pre-
viously determined upon. This locking of
the reversing-switech may be effected in many
differentways. InthedrawingsIhaveshown
a simple and efficient construction for accom-
plishing the desired object; but I do not de-
sire to be limited or restricted thereto, as
many variationstherefrom and changes there-
in would readily oceur to persons skilled in
the art and still fall within the spirit and scope
of the invention. In the form shown I pro-

o

vide the reversing-switch plate or casting 49
with a Iug or projection 66, and I mount a rod
b7 to slide longitudinally through a bearing
1n the framework of the machine, the free end
of said rod arranged when projected endwise
to engage on one side or the other of said lug
66 when the reversing-switch plate is thrown

| to one limit or the other, thereby preventing

sald switeh-plate from being moved in the op-
posite direction until the rod 67 is withdrawn
from its engagement with said lug 66. In
order to secure the proper codperative action
of said locking-rod 67 with respect to the
other parts of the apparatus, so that when
the car stops at any landing said locking-rod
is withdrawn automatically from engagement
with lug 66, thereby enabling the reversing-
switech to be moved as desired, but as soon
as the said switch is set in the desired posi-
tion, which, as above explained, is coincident
with the actuation of stop-shaft M, and hence
when said stop-shaft returns to its normal po-
sition with respect to its endwise movement,
then it 1s important that the locking-rod be
agaln projected into engagement with lug 66
on one side or the other thereof, according to
the position occupied by the switching-plate.
To accomplish this, I pivotally connect rod
07 to the free end of a lever 68, pivotally
mounted at the opposite end upon a conven-
1ent part of the framework, Thislever 68 is
connected by link 69 with lever Q, and hence
moves therewith. Krom this construection it
will be seen that so long as lever Q remains
in its normal or retracted position, and hence
30 long as the motor is operating and the car
is traveling in either direction, the stop-rod
67 18 1n locking position with respect to the
reversing-switeh, and hence said switceh can-
not be thrown until the car arrives at its des-
tination. When this pointis reached,the nut
J has engaged the stop-collar on shaft M and

has projected said shaft, and hence hasrocked

lever Q, and therefore through link 69 and
lever 63 the locking-rod 67 is withdrawn,
thus enabling the reversing-switeh to be
thrown, if desired or required, for the next
movementof thecar. The moment the stop-
shaft is again rotated to be set for the next
stop of the car, whether said shaft is rotated
still farther in the same direction or is re-
versely rocked, the stop-collar thereon, which
has just been engaged by the nut J, is re-
leased therefrom, hence permitting the lever
(Q and shaft M to return to their normal po-
sitions and causing rod 67 to be again pro-
jected into locking relation with respect to
the reversing-switch.

Of course it will be understood that the
travel of nut J bears a definite relation to the
travel of the car, and the stop-coliars N are
spaced a distance apart corresponding to the
distance traveled by the nut J during the
travel of the car from one stopping point or
landing and the one next adjacent thereto.

In the foregoing description I have referred
to the fact that the moment the car arrives
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on a level with the floor or landing at which
it is to stop the motor-cireunit is broken by
arms 20 21 snapping out of engagement with
their respective contacts, and the brake is ap-
plied. In Figs. 1and? 1 have shown a sim-
ple and efficient arran cement of brake of the
strap type, wherein 1 mounnt a brake wheel or
disk 70 upon the motor-shaft, and I arrange
a strap 71 around said wheel.
said strap are connected at suitable points on
a pivoted lever 72, so that when said lever 13
rocked 1n 011@'@11%1.101] the strap 1s drawn
tieht around the wheel, thereby tending to
arrest the rotation thereof, and when said le-
ver is rocked in the other direction the strap
is loosened upon said wheel. A weight 75,
carried upon the end of said lever, operates
to normally set or tighten the brake-strap
upon the Dbrake-wheel. A solenoid 74 1s
mounted adjacent tothe brake-lever, and the
core of said solenoid is connected thereto
through a link 75 in such manner that when
the coils of said solenoids arve energized the
core thereof, through its connection with the
brake-lever, 1061{'5‘ mud laver against the ac-
tion of weight /o and in a dueetmu to release
the brake-strap. Inorderthatthe brake may
operate at the required time, I arrange {he
coils of thesolenoid in the main eircuit of the
motor, as clearly indicated in the diagram in
Fig. 10, and therefore as soon as the motor-
cireult 1« broken b}? arms 20 21 belng thrown
outof engagement with theircodperating con-
tacts then the core of the solenoid is released
and the brake i:s a.pphe(l under the influence
of the weight 7

In the f{)l ee0ing dﬁ%cnpnon I have referred
to the fact that Lhu various operations men-
tioned are controlled through the rocking
movement of sleeve 38 and stop-shatt M. It
is evident that the rocking movement of said
sleeve and shaft may be effected from the car
or from any desired point, through suitable
control-cables or otherwise, in a manner fa-
miliar to persons skilled in the art. How-
ever, and in order to illustrate the applica-
tion of the principles of my invention I have
shown in Figs. 12,
whereby therocking movementsof said sleeve
and shaft are controlled from each landing at
which the car i1s designed to stop—as, for in-
stance, in the operation of damb-waiters, to
which the invention is particularly adapted.
In this construction I have shown a cable con-
nection 706, preferably, though not neces-
sarily, in the form of an endless sprocket-
chain arranged around gear-wheel 39 on sleeve
38 and extending throughout the elevator
shaft or well. At each landing I mount a
sprocket-wheel 77, around which sald chain
passes, whereby by suitably tarning & con-
trol-wheel at any landing not only is the gear
39 rotated,therebyrocking sleeve 38 and shaft
M, but also the sproclket-gear at each ot the
other landings is also and coincidentally
rocked. The. oears 77 are each mounted on

a shaft or SH“’)DOTL 82, to whieh is connected

The ends of

15, and 14 an arrangement:|

a lever 80, having a pointer 31, codperating
with a dial-plate 83, and since the several
vears move coincidentally or in unison it will
be readily seen that the dial-plate at each
landing will indicate the position of the car.
Each dial-plate is marked for each landing or
stopping-point of the car, and when any one
of the pointers is moved to any particular
mark on it codperating dial not only will all
the other pointers be moved to a corr e%pond-
ing position, but the sleeve 38, and with it
shaft M, will be rocked into position to set
the appmutus fto move the carto the particu-
lar landing indicated by the dial, and when
the car reaches that point the motor will be
automatically arrested.

In the proper operation of the system and
in the interest of safety it is desirable to pro-
vide means whereby when the car arrives at
any floor or landing and stops the apparatus
should be locked while the passengers or
freight are being loaded or unloaded. 'This
idea may be carried out in many dilferent
ways. For instance, in the form shown, to
which, however, the invention is not limited,
I provide a lock operated by the movements
of the door of the shaft or well and so ar-
ranged that when the door is opened the ap-
paratus is locked and when the dooris closed
the apparatus is free to be operated. In the
particular form of apparatus shown embody-
ing these principles, but to which my 1mnven-
tion is not limited or restricted, I mount a
toothed wheel 84 upon the shaft or support
32 of each sprocket-gear 77, and 1 pivotally
mount a lever 78 upon a convenient part of
the framing of the shaft or well in position
for the free end thereof to extend over its co-
operating toothed gear, and I provide each
lever with teeth or lugs 7D, arr mlﬂed tointer-
mesh with and lock the toothed gear 84 when-
ever sald lever is permitted to rest upon its
oear. Any desired arrangement may be pro-
vided for disengaging said levers from their
toothed gears whenever the door adjacent
thereto is opened, the particulararrangement
cmployed varying in the detalls thereol ac-
cording as the door is a swinging door, a ver-
tical-sliding door, a horizontal-sliding door,
or the like. In the form illustrated 1 have

| shown vertical-sliding doors employing coun-

terweights 85, connected in the usual way Dy
cords 86 to the door, and 1 so relatively ar-

range the counterweight of each door with
respect to the loehnw lever 78 at the same
landing therewith thm when the door 1s
closed the counterweight will engage the free
end of the locking-lever and 1ift the same, so
as to disengage Lhe lugs or teeth thereon from
engagement with its toothed gear, thereby
unlocking the apparatus, as Sh{)Wﬂ ;'-Lt the up-
per portion of Iig. 12, and when the door is
raised the downward movement of the coun-
terweight removes the elevating support of
the lever, and hence will permit said lever to
engage 1ts gear &—l—j as shown in Fig. 19 and

af ‘the hmtom of Wio. 12. Agsshown 1n Kig.
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14, the end of the lever 76 may be slotted, as |

at 87, to permit the counterweight-cord SC to
pass therethrough. Irom this description it
will be seen that whenever a door at any onc
of the landings or floors is opened the entire
apparatus 1s lodzed and canunot be operated
from any other point until all the doors are
closed, thus efficiently providing against dan-
ger or aeeident.

I will now deseribe the motor-circuits and
their leads and the electrical operation, par-

IFigs. 10 and 11. Cunent is supplied flom a
main or bus wirea, drawing current from any
suitable source, and whichisconnected to con-
tact24. When contact-arm 21 is elosed upon
contacts 24 25, the positive circuit is estab-
lished as follows: from main supply-wire ¢
to contact 24, arm 21, contact 25, wire b, then
dividing, part of the Gur 1ent contin ning
through wire ¢, the shunt-field coils of the

motor, wire e, the series-field coils of the mo- |

tor, wire f, contact 23, arm 20, contact 22 to
return-wire ¢. 'I'he other branch leads from
wire b, through wire d, to contact 41, which is
also in electrical connection with contact 48
of the reversing-switch. Now sappose the
reversing-switch to be thrown to the left from
the position thereof as indicated in Fig. 10—
that 1s, so as to bring the two contacts 56 of
the plaﬁre 51, (see Fle 6, 8, and 9,) respec-
tively, into eont&et with eomaets A1 and 42
the space between contacts 41 and 42 is there-
by bridged. Contact 42 is electrically con-
nected tocontact46. Thereforethecirenitcon-
tinues to contact 46, thence by wire & through
the motor- almatme returning by wire & 1o
contact 47, which is eleetrmally connected to
contact 43. Now underthe conditions above

stated the reversing-switeh is thrown to the

left, thereby bridging the space between con-
tacts 43 44 by means of the two contacts car-
ried by the plate 52, and hence completing
the circuit to contact 44. This contactis in
electrical connection with contact45,and from
thence the circuit continues thr ouﬂh wire m,
the series windings of the motor- field wire f
to return-wire ¢, as above deseribed. Simi-
larly if the reversing-switch is thrown to the
right from the position thereof, as indicated
in IKig. 10, thus bridging the space between
contacts 4547 and between contacts 46 45, the
circuit will be as follows: wire d, contact 48,
contact 47, wire £, the motor-armature wind-
ings, wire 7?; contact 40, contact 45, wire m,
and on as before the onlv d1[£eienee bemﬂ
that the direction of the current through the

‘motor-armature 1s reversed, thereby revers-

ing the action of the motor. It will thus be
obsewed that in the paruculaf form shown,

to which the invention is not limited, T em-
ploy a combination of shunt and series wind-
ings for the motor-field—that is, a portion of
the main current is shunted through the mo-
tor-field, and a portion after passing through
the motor-armature also passes in series
through a portion of the field. In addition,

- practice that such arrange

that part of the current which is shunied
through the field also passes through the se-
ries c¢oils of the motor-field. T have found in
ment produces &
very satisfactory and steady operation of the
motor.

In order to secure the slowing down of the
motor as the car approaches the particular
landing at which it is to stop, the contact-armn
235, actuated,as above described, at the proper

. point in the operation, closes upon contacts
ticular reference being had to the dlaﬂlmns

29 50, thereby establishing a branch eircunit
as follows: from contact 25, through wire m,
to contact 29, arm 28, contact 30, wire p, re-
sistance R, wire 1, thIOUUh the series-field

. colls and £0 return-wire j. Thus the com-

pletion of this branch cireuit, which oceurs
somewhat in advance of the breaking of the
main circuit, divides the operating-current
and shunts through the field-coils a portion
thereof which has previously been flowing
through the armature, thereby strengthening
ne fleld and alsoreducing the armature-cur-
rent, and hence operating asan electrical re-
tarder or brake to reduce the speed of the
mobtor. LThis operation takes place, as above
explained, just before the car arrives at the
point where it is to stop, and therefore when
the motor-cireuit is completely broken by the
arms 20 21 leaving their respective contacts
the speed of the motor has been reduced,
thus bringing the car to 1est at the required
point easily and gently and without shock
or Jar.

In Hig. 11 I have indicated a slight modifi-
cation, wherein, instead of securing the slow-
ing down c¢f the motor as the car approaches
the point at which it is to stop by shunting a
portion of the operating-current through an

external resistance mlfl thence tht'mwh ‘the
field-coils, I shunt such portion of the clil
rent. direebi y through auxiliary ﬁeld—ooils,thus
utilizing the current which in the first case ex-
pended its energy largely in merely heating
up the resistance-coils and without perform-
ing useful work, by sending such current
throughh a portion of the field itself, thus
largely 1ncreasing and building up the field,
and hence reducing the speed. This result
I secure by passing the current from the main
supply-conductor through wire ', whenece it
divides, part going through wire ¢, the shunt-
field coils, thence back to the series-field
coilg, wire 7, and to the return-conductor.
The other part of the main current passes
through wire d’, the motor-armature, wire ',
the series-field coils, and on to the return-
conductor. bofartheoperation and arrange-
ment of circuits is the same in all essentials
as described with reference to Fig. 10. In
order to secure the slowing-down effect of the
motor, the switeh-arm 28, which may be iden-
tical in construection and operation with that
above described with respect to arm 28, is
closed, thus completing a branch or shunt
cirenit as follows: from the main supply-

conductor through wire m/, switeh 28, wire 9/,
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the auxiliary field-coils,(inarked ‘slow-specd |

shunt”inthe diagram IFig.11,) thence through
the series-field coils to the return-conductor,
as before described. Thus 1t will be scen
that when the car is at rest the switch-arms
20 21 are out of engagement with thelr re-
spective contacts and the motor-cireult is
broken,and when the caris moving the switch-
arms 20 21 ave closed and switch-arm 29 18
open. As the car approaches the point pre-
viously determined upon as-its stopping-place
the arm 28 is automatically closed, thus estab-
lishing the slow-speed shunt-circuit and send-
ing a portion of the operating-current either
through an external resistance-coiland thence
through the series-field coils to return, as in
Kig. 10, or else through auxiliary field-coils
and thence through the series-field coils to
return, as in Hig. 11, and in both cases re-
ducing the current sent through the arma-
ture, thus reducing the speed by increasing
the field. Finally, when the ear reaches the
point at which it is to stop the switch-arms
20 21 are snapped out of contact with their
contacts, thereby breaking the motor-cireult,
and hence causing the mechanieal brake 1o
be applied.

It will be seen that the roversing-switeh 18
so arranged that it can be moved only when
the switeh-arms 20 21 are oub of engagement
with their contacts, and hence when no cur-
rent is flowing through the motor-cireuits,
therefore avoidine danger and damage resuit-
ing from arcsor flashesat the reversing-switeh.

It is obvious that the principles of my 1n-
vention may be embodied in a wide variety of
specifiec forms of apparatus and still fall with-
in the spirit and scope thereof. 1 donotdes-
sire, therefore, to be limited or restricted to
the exact details of construction and arrange-
ment shown and deseribed; but,

Having nowset forth the object and nature
of myinvention and a form of apparatus em-
bodying the same, what I claim as new and

useful and of my own invention, and desire

to secure by Letters PPatent, 18—

1. Inanelevator, a hoisting-motor, circuits
therefor, and means actuated by said mo-
tor for automatically reducing the current
passing through the motor-armature as the
car approaches any predetermined stopping-
point, and means for controlling the motor-
actuated current-reducing means, as and for
the purpose set forth.

2. Inan elevator, a hoisting-motor, circuits
therefor, and means for automatically shunt-
ing part of the armature-current around the
armature as the car approaches any prede-
termined stopping-point, as and for the pur-
pose set forth.

3. Inan elevator, a hoisting-motor, circuits
therefor,switehes for controlling said circuits,
a shunt-cireuit around the motor-armature,
an auxiliary switeh for controlling said shunt-
cirecuit, and means for automatically operat-

ingsaid auxiliary switeh as the carapproaches ! means operated in unison with the travel

AP

538,

¢

any predetermined landing, as and for the
purpose set forth.

4. In an elevator, a hoisving-motor, clrewits
therefor, main switches for controlling said
circuits, a shunt-circuit around the motor-
armature, an auxiliary switch for said shunt-
cireuit, and means for closing said auxiliary
switch in advanee of the opening of said main
switches, as and for the purpose sct forth.

5. Tn an elevator, a hoisting-motor, circults
therefor, and means for antomatically shunt-
ing a part of the motor-armature current
through the motor-field as the carapproaches
any predetermined stopping-point, whereby
the field is strengthened and the speed of the
motor is reduced, as and for the puarpose set
forth.

5. In an elevator, a hoisting - motor, clr-
cuits therefor, and means for auntomatically

strengthening the field of the motor as the

car approaches any predetermined stopping-
noint, as and for the purpose set forth.

7. In an elevator, a hoisting-motor, circuits
therefor, a shunt-circuit through the motor-
field coils, a switch for controlling said shuant-
circuit, and means for automatically closing
said switeh as the car approaches any prede-
termined stopping-point, as and for the pur-
pose seb forth.

3. In an elevator, a hoisting-motor, arma-
ture and field cirenits forsaid motor, an aux-

iliary field-circuit in shuntwith the armature-
circuit, and means for automatically closing

said auxiliary eircuit as the car approaches
any predetermined stopping-point, as and for
the purpose set forth.

0. In an elevatlor, a hoisting-motor, arma-
ture and field cireunits therefor, a portion of
the field-cireuit being in series with the arma-
ture, an auxiliary field-cireuit in series with
the series portion of the field-cireuit, but in
shunt with the armature, and means {or clos-
ingsaid auxiliary circuit asthecarapproaches
any predetermined stopping-place, as and for
the purpose set forth.

10. In anelectric elevator, a motor, circuits
therefor, a shunt-circult across the armature
and through the field, and means for auto-
matically closing said shunt-cireuit as the
car approaches any predetermined stopping-
noint, as and for the purpose set forth.

11. In an electric elevator, a motor, circults
therefor, a main switch for controlling said
circuits, a slow-speed ecircuit, for said motor,
an auxiliary switch for controlling the same,
means operating in unison with the travel of
the car foractuating said switches, said means
operating to elose said auxiliary switeh In ad-
vance of the opening of said main switch, as
and for the purpose set forth.

12. In an electrie elevator, a motor, a main
switeh for controlling the circuits of said mo-
tor, a speed-reducing circuit, an auxiliary
switch for controlling the same, a {rip for
maintaining said auxiliary switch open, and
of
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vhe car for releasing said trip as the car ap-
proaches a stopping-point, as and for the pur-
pose set forth. *

- 13. Inanelectric elevator, a motor, circnits
therefor, a main switch for controlling said

circuits, a speed-reducing eircuit in shunt

with the motor-armature circuit, an auxiliary
switch for controlling said shunt-circuit, a
latch arranged to retain said auxiliary switch
open, sald lateh connected to move with said
main switch, and means operating as the car
approaches a stopping-point for disengaging
said lateh; as and for the purpose set forth.

14. In an electric elevator, a motor, circuits
therefor including a speed-reducing cireuit in
shant with the armature-cireuit, a switeh for
controlling the main circuits of said motor,
an independently - mounted switch for con-
trolling said shunt-circuit, means whereby
when saild main switch is closed said inde-
pendent switch is opened, and means for ¢los-
ingsaidindependent switch in advance of the
opening of said main switeh, as and for the
parpose set forth.

15. In an elevator, a motor, circuits there-
for including a speed - reducing cireuit, a
switeh for the main working circuit, an aux-
iliary switch for the speed-reducing cireuit,
a nut mounted to travel in unison with the
car, and means arranged to be engaged by
sald nut as the car approaches a stopping-
point for closing said auxiliary switch, as and
for the purpose set forth.

16. In an elevator, a motor, circuits there-
for including a speed - reducing circuit, a
switch for the main working circuit, an anx-
illary switch for the speed-reducing shaft, a
nut mounted to travel in unison with the car,
a shaft having stops arranged to be set in the
path of said nut, whereby as the car ap-
proaches a stopping-point said shaft is moved
endwise, and means actuated by the endwise
movement of said shaft for closing said aux-
lliary switch and opening said main switeh,
as and for the purpose set forth. |

17. In-an elevator, a motor, eircuits there-
for including a normally-open speed-reduc-
ing circult, a shaft having stops, a nut mount-
ed to travel in unison with the car, means for
setting said stops in the path of said nut,
whereby as the car approaches a stopping-
point said shaft is moved, and means actu-
ated by the movement of said shaft for clos-
ing sald slow-speed circuit, as and for the
purpose set forth.

18. In an elevator, a motor, circuits there-
for, a nut mounted to travel in unison with
the car, a series of stops corresponding to the
various stopping-places of the car, means
whereby any one of said stops may he set at
will in the path of said nut to be engaged
thereby, and means actuated by the move-
ment of said stop for breaking said motor-
cireuits, as and for the purpose set forth.

19. In an elevator, a motor, circuits there-

for, a nut mounted to travel in unison with
the car, a rock-shaft mounted for longitudinal

| movement and carrying a series of stops, said

stops arranged to correspond to the various
stopping-places cf the car, means for rock-
ing said shaft, whereby any one of said stops
may be setin the path of said nut, and means
actuated by thelongitudinal movementof said
shaft for breaking the motor-circuit, as and
for the purpose set forth.

20. In an elevator, a motor, circuits there-
forineluding anormally-open speed-reducing
circult, anatmounted to travel in unison with
the car, a rock-shaft having stops correspond-
ingin arrangement with the various stopping-
places of the car, means for rocking said shaft
Into position to set any one of said stops in
the path of said nut, whereby as the car ap-
proaches the corresponding stopping- point
sald stop is engaged by said nut and said shaft
1s moved endwise, and means actuated by the
endwise movement of said shaft for closing
sald speed-reducing circuit, and then as the
car reaches its stopping-point, opening the
main working circuit, as and for the purpose
set forti.

21. In an elevator, a motor, eircuits there-
for, a series of stops corresponding to the va-
rious landings at which the car is to stop,
means actuated from each landing for setting
any one of said stops into operative position,
means actuated in unison with the travel of
the car for engaging the stop which occupies
operative position and moving the same, and
means actuated by the movement of said stop
for breaking the motor-cirenit, as and for the
purpose set forth.

22. In an elevator, & motor, circnits there-
for, switeches for controlling said circuits, a
rock-shaft mounted for longitudinal move-
ment, a series of stops mounted on said shaft
and corresponding in relative arrangement to
the various landings at which the car is to
stop, means whereby said shaft may be rocked
to bring any desired stop into operative posi-
tion, meansactuated in unison with the travel
of the car for engaging the stop occupying
operative position, whereby when the car ap-
proaches the landing corresponding to said
stop, said shaft is moved longitudinally, and
means actuated by the longitudinal move-
ment of said shaft for operating said switches,
as and for the purpose set forth.

25. In anelevator, a motor, switeches for con-
trolling the cireunits of said motor, a series of
stops corresponding respectively to the vari-
ous landingsat which thecaris to stop, means
for setting any one of said stops into opera-
tive position, means actuated in unison with
the travel of the car for engaging and moving
the stop which oceupies operative position, as
the car approaches the desired landing at
which it is to stop, a lever arranged to be
rocked by the movement of said stop, and
connectlons between said lever and switches
for actuating the latter, as and for the pur-
pose set forth.

24, Inanelevator,a hoisting-motor,switches
tor controlling the circuits of said motor, a le-
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ver, means corresponding to eachlanding at
which the car is to stop and operated in uni-
son with the travel of the car for rockingsaid
lever only when the car approaches the par-
ticular predetermined landing at which 1t 1s
to stop, and connections between said lever
and switeches for operating the latter, as and
for the purpose set forth.

25. Inanelevator,ahoisting-motor,aswitch
for controlling the circuits of said motor, a le-
ver, a spring connected at the ends thereof
respectively tosaid switchandlever, whereby
when said leveris rocked said spring is placed
under tension tending to open said switeh, a
latch for holding said switeh closed, means
actuated by said lever for tripping said latel,
and means operating in unison with the travel
of the car for rockingsaidlever only as the car
approaches the particular landing at which 1t

20-is to stop, as and for the purpose set forth.
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26. Inanelevator,ahoisting-motor,aswiteh
for controlling the cireunits of said motor, & le-
ver, an arm connected tosaid lever and hav-
ing a slot, a pin or projection carried by said
switch, operating in said slot, a spring con-
nected at one end to said switch and at the
other to said lever, means for locking said
switch in closed position during the travel of
the car, and means for rocking said lever and
releasing said lock when the car arrives at
the particular landing at which it 1s to stop,
as and for the purpose set forth.

27. Inanelevator,ahoisting-motor,aswitch,
a lever, an arm connected to said lever and
provided with an elongated slot, a pin or pro-
jection carried by said switch and operating
in said slot, a spring connected at one end to
said switch and at the other to said lever,
means for locking said switch in closed posi-
tion during the travel of the car, means ac-
tuated by the movement of said arm for re-
leasing said lock, and means operating in uni-
son with the travel of the car for rocking said
lever only as the car approaches the particu-
lar landing at which it is to stop, as and for
the purpose set forth.

28, Inanelevator,ahoisting-motor,aswitch
for the circuits of said motor, means for lock-
ing said switch in closed position during tne
travel of the car, and means actuated in uni-
son with the travel of the car for mechanic-
ally releasing said lock only when the car ar-
rives at the particnlar landing at which 1t is
to stop, as and for the purpose set forth.

29. In an elevator, a hoisting-motor, a con-

trolling -switch therefor, means for locking
said switch in closed positiondaring the travel
of the car, and meansoperating in unison with
the travel of the car for releasing said lock
and opening said switch only when the car
arrives at the particular landing at which 1t
is to stop, as and for the purpose set forth.
30. In an elevator, a hoisting-motor, a con-
trolling -switch therefor, means for locking
said switehin closed position during the travel
of the car, means actuated in unison with the

said switeh tending to open the same as the cat
approaches the particular landing at which 1t
is to stop, and means for releasing said lock
when the car arrives at such landing, as and
for the purpose set forth.

31. In an elevator, a hoisting-motor having
a working cireuit and a slow-speed circuit, a
main switeh for the working circult, an aux-
iliary switeh for the slow-speed circult, means
for imposing a tension on said main switch
tending to open the same, as the car ap-
proaches the particular landing at swhich 1t
is to stop, alatch for holding said main switch
closed and said auxiliary switch open during
the travel of the car, said latch permitting
said auxiliary switeh to close before the car
arrives at its stopping-point, and means for
releasing said lateh as the car arrives at its
stopping-point, as and for the purpose set
forth.

32. Inan elevator, a hoisting-motor, a main
switeh and a slow-speed switeh, a lever car-
rying an arm, said arm when moved arranged
to engage and operate said switches, aspring
connected at its ends respectively to said
main switeh and lever, a lateh for holding
said main switch closed and said slow-speed
switeh open, and means for rocking said lever
only when the car approaches the particular
landing at which it is to stop, as and for the
purpose set forth.

33. Inanelevator, a hoisting-motor, a main
switeh and a slow-speed switeh, a swinging
frame carrying said main switch, a lever car-
rying an arm, said arm when moved arranged
to engage and move said frame and said slow-
speed switeh, a latch for locking said frame
in position to hold said main switch closed
and said slow-speed switeh in open position,
and means operating in unison with the travel
of the car for rocking said lever only when
the car approaches the particular landing at
which it is to stop, as and for the purpose set
forth.

34. Inanelevator,ahoisting-motor,a swing-
ing frame carrying the main switch for start-
ing and stopping said motor, a bell-crank le-
ver carrying an auxiliary switeh for control-
ling the slow-speed cireuit of said motor, a
lever carrying a sletted arm having a flange
arranged in the path of one arm of said bell-
crank lever, said bell-crank lever having &
lug, a lateh carried by said swinging frame
and arranged to engage saidlug, thereby con-
stituting a lock for said switches, said frame
having a pin or projection arranged to oper-
atein the slot in said arm, a spring connected
at one end to said frame and at the other to
said lever, and means for rocking. sald lever
only when the car approaches the particular
landing at which it is to stop, as and for the
purpose set forth.

35. Inanelevator,ahoisting-motor, aswitch
for controlling said motor, a lever pivotally
mounted at one end and having a loose beax-
ing at two different points in the length there-

travel of the car for imposing a tension on | of, a spring operating to hold said lever 1n
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contact with said bearings, means for moving !

the pivoted end of said lever whereby it rocks
about one or the other of said bearings ac-
cording to the direction in which the pivoted
end of said bearing moves, and connections
between said lever and switeh for actuating
the latter, as and for the purpose set forth.

36. In anelevator,ahoisting-motor,a switch
for controlling said motor, a framework hav-
Ing bearing projections, a lever pivotally
mounted at one end thereof, a spring nor-
mally operating to maintain a bearing of said
lever against said bearing projections, one of
sald projections arranged abt the free end of
sald lever and the other intermediate said
ends, means for moving the pivoted end of
sgld lever whereby said leveris rocked about
one or the other of said bearing projections,
and an arm connected tosaid leveratapoint
between said bearing projections, said arm
operating to control said switch, as and for
the purpose set forth.

o7. Inanelectricelevator, a hoisting-motor,
a working circuit therefor, a main switeh for
opening and closing said circuit, a reversing-
switch arranged in said circuit, and means
for locking said reversing-switch against re-
verse movement when said main switeh is
closed, as and {or the purpose set forth.

38. Inanelectricelevator, ahoisting-motor,
a working circuit therefor, a main switch and
a reversing-switch, meansoperated only when
the car arrives at the particular landing at
which it is to stop for opening said main
switch, and means for locking said reversing-
switch while said main switeh ig closed, as
and for the purpose set forth.

0d. In an electric elevater, a motor, a cir-
cuit therefor, a main switeh and a reversing-
switch, a lever operated only when the car
arrives at the particular landing at which it
18 to stop for opening said main switeh, a loek
for the reversing-switch, and means operated
by the movement of said lever to open the
main switch for releasing said lock, as and
for the purpose set forth.

40. In anelectricelevator, a motor, a work-
ing circuit therefor, a main switch and a
reversing-switch, a lock for said reversing-
switch, a lever for opening said main switeh,
means actuated only when the car arrives at
the particular landing at which it is to stop
for rocking said lever, and connections be-
tween sald lever and lock whereby the latter
1s released when said main switch is opened,
as and for the puarpose set forth.

41. In an electric elevator, a motor, a cir-
cult therefor, a main switch and a reversing-
switch, alugformed on said reversing-switeh,
a rod arranged to engage said lug and lock
sald reversing-switch, means operated only
when the car arrives at a predetermined stop-
ping-point for opening said main switeh, and
connections between said rod and main switch
for releasing said reversing-switch when said
malin switch' is opened, as and for the pur-
pose set torth. |

42, In an elevator, a motor, a circuit there-
for, a main switch and a reversing-switeh, a
lug carried by said reversing-switeh, a rod
arranged toengage said lug, a lever for open-
ing said main switch, means actuated only
when the cararrives at a predetermined stop-
ping-point for roeking said lever, and con-
nections between said lever and rod, as and
for the purpose set forth.

43. In an elevator, a motor, a controlling-
switch therefor, a reversing-switeh, a stop-
shaft for actuating said controlling-switch,
and means operated by said shaft for setting
sald reversing-switch, as and for the purpose
set forth.

44. In an elevator, a motor, a main switeh,
a reversing-switch, a rock-shaft mounted for
longitudinal movement, means actuated by
the longitudinal movement of said shaft for
opening and closing said main switch, and
nmeans actuated by the rocking movement
of said shaft for controlling said reversing-
switch, as and for the purpose set forth.

45. In an elevator, a motor, a main and a
reversing switeh therefor, a rock-shaft mount-
ed for longitudinal movement and carrying a
series of stops corresponding in arrangement
to the various landings at which the caris to
stop, means for rocking said shaft to set any
one of said stops in operative position, means
operated in unison with the movement of the
car for engaging the stop which occupies op-
erative position as the car approaches the
landing corresponding to said stop, to move
said shaft longitudinally, means actuated by
the longitudinal movement of said shaft for
operating said main switch, and means oper-
ated by the rocking movement of said shaft
for setting said reversing-switeh, as and for
the purpose set forth,

46. In an elevator, a motor, a main switeh
and & reversing-switch, a roek-shaft mounted
for longitudinal movement, means actuated
by thelongitudinal movementof said shaft for
opening and closing said main switeh, means
actuated by the rocking movement of said
shaft for setting said reversing-switeh, and
means for automatically moving said shaft
endwise as the car approaches a predeter-
mined landing,asand forthe purpose set forth.

47. In an elevator, & motor, a main and a
reversing switeh, a rock-shaft mounted for
longitudinal movement, means actuated by
the longitudinal movement of said shaft for
opening and closing said mainswitch, means
actuated by the rocking movement of said
shatft forsetting said reversing-switch, a lock
for locking said reversing-switeh when set,
and means for releasing said lock only when
the main switchis opened, as and forthe pur-
pose set forth.

45. Inanelevator,a hoisting-motor,cireuits
therefor, a main switch, devices actuated in
unison with the travel of the ear forautomat-
ically opening said switch only when the car
arrives at a particular predetermined land-

| Ing,and means rorlocking said devices against
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derangement while the caris in motion,asand
for the purpose set forth.

49, 1In
trolling mechanism for starting said motor
means arranged to be actuated in unison w1t]
the travel of the carand operating only when
the car approaches any pmtlculm landing to
arrest said motor, and means for locking said
motor against reverse movement dmmﬂ the
travel of the cartothe landing previcusly de-
termined upon, as and for the purpose set
forth. |

50. In anelevator, a hoisting-motor, a main
switch for starting and stopping smd motor,
a stop-shaft arranged to be set to couegpond
to any parilcular landi ne at which the car 1s
to stop, whereby when ’Dhe car approaches the
plOdLLGHﬂlﬂQd landing the cireuit of the mo-
tor at the main 5\?1110111&, broken, ratchets car-
ried by said stop-shaft, a reversing - switch,
and pawls carried by said reversing -switch
arranged to be engaged by said ratchets for
actuatine said reversing-switeh, as and for
the mn*pobe set Torth.

51. Inanelevator,a hoisting-motor,circulits
therefor, a main S‘ﬁ’ltth, a stop- 5hdfl for op-
eratingsaid switch, areversing-switeh, rateh-
ets, having oppositely-arranged teeth mount-
ed on said stop-shaft, pawls carried by said
reversing-switch and respectivelyarranged to
eneage the teeth of said ratchets, as and for

the purpose set forth.

52. Inanelevator,ahoisting-motor,circults
therefor, a main switeh, a stop-shaft, a re-
versing-switeh, ratcehets opﬂmted in unison
with the rotary movements of said stop- sha[b
pawlscarried by sald rever Smﬂ—swneh and a
ranged to be engaged Dy said ratehets, amd 3!
stop for locking said reversing-switeh, as and
for the purpose set forth.

53. In an elevator, a {ramework, a motor,
circuits theretor, a mainswiteh, asleeve Jour-
naled in a bearing in said fmmeworh, a shalt
journaled in said Sleﬂv forrotary movement
therewith but capable of longitudinal move-
ment therethrough,means whereby said shaft
coverns said main switeh, a reversing-switch
loos:,ely mounted on said bleeve said sleeve
provided with ratchets, and ¢ awls carried by

sald reversing-switeh and arranged to be en-

- gaged by said ratchets, as and for the purpose
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set forth. __
54, In an elevator, a hoisting-motor, ¢ir-
cuits therefor, a main switeh, a shatt ar-
ranged to control said main switeh, ratchets
having teeth presenting in opposite directions
and operating in unison with the rotary move-
ments of said shaft, a reversing-switch carry-
ing pawls respectively arranged toengage the
teeth of said ratchets, whereby when said
shaft is rocked in one direction one of said
pawls is engaged to shift thereversing-switeh
in one direction, and when said shaft isrocked
in the other direction the other of said pawls
is engaged to shift the reversing-switch in the
opposite direction, as and for the purpose set
forth.

an elwmor, 5 holsting-motor, con-

D
G2
Al

55. In an elevator, a hoisting-motor, cir-
cuits therefor, a main switch, a shaft ar-
ranged to control said main switeh, ratchets
haﬂcm g teeth presenting in opposite directions
and Opemtmn in unison with the rotary move-
ments of said shaft, a reversing-switeh carry-
ing pawls respecilv ely arranged toengage the
teeth of said ratchets, wheleby When satd
shaft is rocked in one direction one of said
pawls is engaged to shift the reversing-switch
inone duectmn, and when said shaft is rocked
in the other direction the other of said pawls
is engaged to shift the reversing-switch in the
opposite direction, and means wher eby when
the reversing-switeh arrives at the limit of 1ts
movement in either direction the operating-
pawl is disengaged, thereby permitting the
shaft to continue to rotatein the same direce-
mon, as and for the purpose set forth.
. In an elevator, a hoisting-motor, ¢lr-
@les therefor, a main switch fm wnblolhnﬂ
the circuits of the hoisting-motor, means for
controlling said main switeh from any land-
ing at wltwh the caris to step, and means ior
locking said controlling mechanism when any
one of Lhe elevator shaft or well doors is in
open position, as and forthe purposesetforth.
In an elevator, a hoisting-motor, ¢lr-
u,ufs therefor, means for couttolhnﬂ the op-
eration of qmd motor, a gear ar I.:LUU(Jd ateach
landing at which the car is to stop, each of
said cears adapted to actuate said motor-con-
EIOHH]G means, and a lock for each gear, said
locks arrancged to be released only when the
adjacent elevator shaft or well door is closed,
as and for the purpose set forth.

53. In an elevator, a hoisting-motor, cir-
cuits therefor, means for Lonblollmg‘ %&1(1 Cir-
cuits, a spvoekeb -chain arranged to extend
throughout the elevator shaft or well, a
spmehet -gear arranged at each 13;11{11110 or
floor at whlch the car is to stop, all of E:Etld
oears being simultaneously engaged by said
Spr oohet-—eh.;un whereby when any one of said
oears 1s actudted anid motor-circuib-control-
ling mechanism is operated, a lock for each of
uﬂ;ld oears, and means operated by the closing
of the elevator shaft or well door for disen rag-
ingsaid locks, asand forthe purposeset fm Lh.

59. In an elevator, a hoisting-motor, a con-
troller therefor, means for actuating sald con-
troller wmnﬂed at each landing or floor at
which the ecar is to stop, said means includ-
ing a rock-shaft, and a dial associated there-
wush couuectmns whereby all of said dials
orjer'ate in unison, and a lock for each dial,

said lock arranged to be engaged or 1eleased
according as ‘the adjacent dom of the shaft or
well 18 OUened or closed, as :;md for the pur-

pose set forth.

In witness whereof I have hereunto setmy
hand, this 31st day of January, 1899, in the

presence of the subseribing WlLI]OS%eﬁa
HAnOLD RO\VN TRE.

Witnesses:
&, K. DARBY,
. C. sEMPLE,
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