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UNITED STATES PATENT OFFICE.

TIIADDEUS W. HEERMANS, OF EVANSTON, AND NORMAN WHICHELLO, OF
CHICAGO, ILLINOIS, ASSIGNORS TO JOUN A. ROCIHE, OF CHICAGO, ILLINOIS,

ELECTRIC ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 622,430; dated April 4, 1899.
~ Application filed Tanuary 29,1898, Serial No, 668,454, (Nomodel)

To «ll whom it ma 1 COTLCOTT!

~ Be it known that we, THADDEUS W II TER-
MANS, a citizen of the United States, resid-
ing at Iivanston, and NORMAN WHICHELLO,

5 a subject of the Queen of Great Britain, re-

siding at Chicago, in the county of Cook and
State of Illinois, have invented a new and
“useful Eleetric Elevatm‘ of Whleh the follow-
ing is a specification.

ThlS invention relates to electric elevators.

The object of the invention is to simplify

and improve the construction and arrange-
- ment of the hoisting-motor of electric eleva-
tors and the means for controlling the same.

A further object is to provide simple and
efficient means for automatically arresting
the motor when the car reaches the limits of

its travel or in cases where for any reason the
hoisting-cable should beeome Slack m*ound'
20 the hmstnw-druln '

Other 01}3601]8 of the mvenmon mll appear
more fully hereinafter.

‘The 1nvention consists substantmlly in the
construction, combination, location, and rela-

25 bivearrangement of parts and improvements,

all as will be more fully hereinafter set-forth,

as shown in the accompanying drawings, and |
fimally specifically pomted out in the ap-

pended claims.
Referring to the aceomp&nymﬂ drawings

B and to the various views and 1efel*e_nee-s10‘ns

appearing thereon,Figurelisa viewin plan of

the entire machine constructed and arranged

in accordance with the prineciples of theinven-

35 tion. ¥ig. 2isabroken detail view showingthe
arrangement of the motor-shaft and -

relative
hoisting-drum driving-gear. Iig. 31s a de-
tail view, partly in elevation and partly in
- vertical section, on the line 3 3

contaet -arms. Iig. 4 isa view similar to Fig.
3, taken from the opposite side of the mOtor—

45 m:;‘-tgnetj showing the arrangement of auto-

matic centering device and the connections

between the motor-magnet and brake mech-!
Fig. 5 1s a detail view in plan of the

anism.
automatic speed-reducing device arranged to

50 s0 control the main ]"'Olstlﬂﬂ motor 011‘01111.8 as

| , Fig. 1, looking

40 in the €111"6(3th11 of the mrows showmﬂ' the
- ‘arrangement of motor-magnet and its con-
zleetlolls and the eccentrics foractuating the

of the brake mechanism.

of the automatic stop mechanism. Tig. 6 is
a detail viewin transverse section on the line

6 6, Itig. 1, looking in the direction of the ar-

rows, illustrating the construection, arrange-
ment, and mode of operation of the automatic

automatic slack-cable stop. Fig. 8 is a de-
tail view in section on the line 8 8, Fig. 7,
looking in the direction of the arrows, show-
ing a detail of the slack-cable stop. Ifig. 9

is a detail view in section on the line 9 9,

Fig. 1, looking in the direction of thearrows,

55

speed-reducing mechanism. TIig.7 isaview
“in elevation, showing the arrangement of the

60

5h0w1n0' the arrangements and conneetwns G5

for swinging the centellnﬂ-wewht fig. 10

18 & detail view, partly in elevation and partly

in vertical section, showing the arrangement
' Fig. 11 is a view,
partlyin plan and partly in d1aﬂ rammatic de-
velopment, showing the circuits of the con-
trolling mech&msm Kig. 12 1s a complete
diagram of the circuits and electrical con-
nectlons of the entire machine.

70

The same part is designated by the same 75

reference-sign wherever it occurs throughout
the several views. -

Reference-sign A designates the frame-
work, upon which are Supported the various

parts of the apparatus; B3, the main hoisting-
“motor; C, the motor- shaft

D, the lloiSuiHU‘—
drum upon which the 11018131110 -cables are
wound; K, the guide for the holstmﬁ— ables,

and I a,nd G the gears for driving the hoist-

ing-drum from the motor-shaft. These parts

_‘may be of the usual orany convenientor suit-

able construction and arrangement famﬂlm
to persons skilled in the art.

We will {]
ment of the motor-shaft and the drum-shatt
and constituting an important feature of im-

‘provement, particular reference being had to
TFigs. 1 and 2. _
G, which is mounted on and rotates with the

- It will be observed that gear

11101301*-shaft is a worm with a plurality of teeth
(technically called a ‘“spiral pinion”) and

‘that gear F, which constitutesthe drive-gear

of the ]l()lbtllil“'-dl um and which mtermeshes
with and is drwen by spiral pinion G, is a
spur-gear. DBy this particular constme‘biou

'and armnwement of these intermeshing gears

to reduce 1t% speed in advanee of the action | the motor- “shaft is relieved of undue friction

rst describe the relative arrange--

30

Qo
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and thrust on its step, and the machine is |

enabled to run more casily, smoothly, and
with less noise and frietion than with other
forms of gearing heretofore employed, and a
greater percentage of efficiency is secured.
In order that this particular form of gearing
may be employed, it is necessary to so ar-
range the motor-shaft and the shaft of the
hoisting-drum that the developed spiral-pin-
ion teeth are parailel with the drum-shaft.
1T'his result is secured by arranging the mo-
tor-shaft angularly in two directions with
reference to the axis of the drum—that is, by
arranging said shaft angularly with respect to
a plane containing the axis of said drum
and also angularly with reference to a plane
cubting such axis at right angles.

We have found in practice that the partic-
ular arrangement and relation of parts as
above described greatly improve the hoist-
ing-motors of elevators in that the friction of
operating the same is reduced, thrust on the
motor-shaft step is decreased, and the ma-
chine runs smoother and with less noise than
formerly, and the efficiency of the machine is
aenerally improved. |

We will now describe the means for cou-
trolling the various functions and operations
of the machine, particular reference being
had to FFigs. 1, 5, 4, and 11, wherein reference-
sign Il designates generally what we shall
term the “motor-magnet” and which is ar-
ranged to control the various operations
hereinafter to be more fully explained. This
motor-magnet comprises an armature 14 of
the Siemens H type and a field 15, suitably
supported. Reflerence-signs ¢ D, I'ig. 3, des-
ignate the terminals of the motor-magnet
field-windings; and ¢ d designate the termi-
nals of the motor-magnetarmature-windings.
IFrom these terminals suitable conductors ex-
tend tosuitable contacts on the car, (indicated
generally at C°, Fig. 12,) whereby the move-
ments of the motor-magnet armature may
be controlled. Upon shaft 17 of the motor-
magnet armatureis mounted torock the main-
motor break-switcharm18. (Indicatedinfull
lines in I'ig. 1 and in dotted lines in TFigs. 4
and 11 and which co0perates with the con-
tacts 19 20 to malke or break the main-motor
cireuit.) The shaft 17 of the motor-magnet

also carries an arm 21, (indicated in dotted |

lines in I'ig. 12,) upon which are mounted, at
the ends thercof, the contact-shoes 22 23, ar-
ranged to cocoperate with suitably-arranged
stationary contacts 24 25 26 27, mounted on
an msulating slab or plate 16 and constitut-
ing the reversing-switch, through which the
main-motor eircuit is reversed. Upon the
otherend of the motor-magnetshaftis mount-
cd a disk 28, having a cam-surface 29 and a
peripheral notch 30.  (See Fig. 3.) A pivot-
ally-suspended lever 31 carries an arm 41,
welghted, as at 32, whereby its normal tend-
ency 1s to engage in the peripheral noteh 30
of disk 28 and lock thesame. Thelowerend
of lever 31 carries an adjustable pin or stop

]

i
!
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50, arranged to be engaged by a lug 34 on the
hub of a sleeve 35, which sleeve is mounted
to rockon a stud 56. This sleeve has an arm
o7, carrying contact-levers 33, which cooper-
ate with a suitable series of contacts J X for
controlling the action of the main motor, as
will presently be more fully explained. An-
other arm 39 of said sleeve carries a weight
40, the normal tendenecy of which is to main-
tain said contact-levers 38 in their fully-re-
tracted position. Said arms 3S are advanced
against the action of weight 40 by a series of
arms 42, actuated by eccentries 43, mounted
on a shaft 54, whieh is rotated through gears
44 (see Ifig. 1) from a shaft 45, which receives
rotation from the shaft 46 of the hoisting-
drum through gears 47. The free ends of
arms 42 are arranged to engage behind a Ing
or shoulder 42/, formed on sleeve 33, and said
arms are set to varying positions of eccen-
tricity with respeet to shaft 43, whereby the
advaneing movement of contact-arms 38 is
gradual and whereby said arms are main-
talned in thelr advanced position until re-
leased by the arms 42. This relcase is ef-
fected by means of a lever 48, arranged to be
engaged and rocked by cam portion 29 about
its supporting-pin 49.  Said lever is provided
with an arm 50, arranged to engage under-
neath the series of arms 42 when said lever

48 is rocked, thereby raising all of the series

of arms 42 out of engagement with the lug or

shoulderon sleeve 35, thus permitting weight

40 to return thecontact-levers 33to their nor-
mal or retracted position. An adjustable
stop o1 may serve to regulate the normal po-
sition of arm 50. The construction, func-
tion, and mode of operation of these parts
are more fully set forth and explained in our
joint application for patent executed Janu-
ary 17, 1398, filed January 29, 1893, Serial
No. 668,453, and except in their codperative
arrangement and relation with respect to
other features set forth move particularly
herein forms no part of our present inven-
tion. It will be seen, however, that when
the contact-arms 38 are once set in motion
to be advanced along the series of contacts
J IC they cannot be released or returned to
their normal position until the motor-magnet
armature 1ssuitably rotated to cause the cam
portion 29 of disk 28 to engage lever 48,

We will now describe the construction and
arrangement of the brake mechanism and
the connections between the same and the
motor-magnet, whereby the operation of the
brake is interdependent to the extent herein-
atter to be explained with respect to the op-
eration of the motor-magnet, particular ref-
erence being had to Fies. 1, 3, 4, and 10.

Thebrakenow to bedescribed isof the strap
type and comprises the halves or segments
09 o6, pivotally mounted at one end respee-
tively on blocks 57 58, which in turn are
mounted upon a threadedstud or bolt 59, suit-
ably supported in a fixed part of the frame
A. By this construetion the brake scgments

75
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or straps 55 56 may be suitably adjusted.
These segments or straps are arranged to em-
brace the periphery of a brake-wheel M,
mounted on motor-shaft C. Insuitable stand-

ards 60 of the framework is journaled a rock-

~Ing frame 61, in which are mounted the sleeves

62 63. Through sleeve (2 extends loosely a
rod 64, if desired, a spring 65 being inter-

- posed between sald sleeve and a washer 60,

10

20

the upperbrake-strap 55.

mounted on the free end of said rod.
nuts (7 serve to adjust the tension of
spring. The otherend of rod 64 is pivotally
connected to the free end of the lower brake
strap or segment 56. "The sleeve 65 18 ar-
ranged on the opposite side of the axis of
rocking frame Gl from sleeve 62 and receives
loosely therethrough a rod 68, which is piv-
otally connected at its end to the free end of
If desired, aspring
6% 18 Interposed between the under side of
sleeve 65 and a washer 70, mounted on rod

08, set-nutbs 71 serving to adJmt the tension

of sald spring. ]]ach rod 64 68 carries a set-

nut 7273 on the oppositeside from thesprings

the rocking frame 61 is such as to maintain

30

35
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“which said frame rocks. .
order to reduce {riction, these bearings may

G5 G9 of the sleeves through which said rods
extend. Preferably the normal position of

the Sleeves'ﬁﬁ 63 in the same vertical plane,

but, as above mentioned, on opposite sides of

the axis about which frame 61 rocks.  In
this normal position the brake straps or seg-
ments are applied to the periphery of the
brake-wheel. When, however, the frame 61
is rocked about its axis in either direction by
reason of the engagement of sleeves 62 63 with
set-nuts 72 73, 1espee‘owely on rods 64 68,

said rods are projected endwise in dlreetwns
stuch as to relieve the brake-straps from their
application tothe brake-wheel; but when said
frame 1s returned to its central or normal po-
sition the sleeves 62 63, operating through
springs 65 69, yieldingly draw the rods 64 63
in the opposite direction to that above de-
scribed, thereby setting the straps yleldingly
upon ihe brake-wheel, Therocking frame is
held in its normal position by means of a le-
ver 74, pivotally mounted at one end upon a
fixed part of the framework and carrying a
weight V5. This lever 1s arranged to bear on
rocking frame 61 at points on opposite sides
with respect to each other of the axis about
If desired and in

bein the form of antifriction-rollers, as shown
at 76 77, From this construction it will be
readily seen that in whatever direction the
frame 61 is rocked lever 74 will be Taised
against the weight carried thereby, which
weight constantly tends to lower said lever

and to return the rocking frame to its nor-
‘mal or central position.
that the raising of the weighted end of le-

ver 74 serves ‘Lo store up energy, the tend-
ency of which is to set the bmke and the
raising of said lever is coincident with the re-
19350_01? the brake. DBy suitably: regulating

Set- |
sald

motor-magunet.

- of said frame 51.
‘struction it will be seen that said block or

Thusit will be seen

| 74 it will be seen that when the rocking frame
is released by the mechanism whieh rocks it

in whichever direction it may be rocked it 18
quickly returned under considerable force to
its normal position, thereby quickly and forei-
bly setting the brake-straps. The frame 61
is rocked by means of a rod 73, connected at

| one end to an arm 79, formed on said frame,

and at the other end pivotally connected, as
at 30, to the disk 28, mounted on -the shaft of
the motor-magnet armature. "Thusitwill be
seen that the release and settting of the brake
is dependent upon and is governed by the

actuation of the motor-magnet, whichin turn

is controlled from the car or automatically,
as will be explained more fully hereinafter.

We will now deseribe the construetion and
arrangement of the automatic stop and ifs
relation to the motor-magnet, particular ref-
erence being had to Figs. 1, 4, and 9.

We have already desceribed how the rota-
tions imparted to shaft 45 through the gears

-47 from shaft 46 of the hOIStmO-dmm eﬂ’eobs

a rotation of shaft 54 and the consequent a.C-
tunation of the seriesof eccentrics 43, mounted
on said shaft 54, and we have explained how

‘the action of these eccentrics and the arms

42 connected therewith 1s affected by the
In the arrangement of auto-
matic stop mechanism we employ the same
shaft 45. On this shaft is loosely sleeved a

frame 81, having a depending portion form-
ing a weight 85, by which said frame is heid
agalnst swinging movement about said shaft
45. Suitably formed or mounted on torotate
with shaft 45 isan exteriorly-threaded portion
or sleeve 82. An internally-threaded block
or nut 83 1s mounted on said threaded por-
tion: Onopposite sidesof satd nutare bloeks
56 87. DBlock or nut 83 is provided with a
wing or projection 54, arranged toextend into
a slot in the depending or weight portion 85
(See Fig. 9.) DBy this con-

nut 83 18 held against rotation about the axis
of shatt 45 withoutcarrying withitthe weight-
ed portion 85of frame 81, Itwill also beseen
that by reason of the construetion described
sald block or nut 83 travels on the threaded

| portion 82 of shaft 45 back and forth between

the blocks 86 87. The operation of the parts

18 so timed that nut 83 travels the entire dis-

tance between the blocks 86 87 only when the

elevator-car makes a complete trip from one

limit of its travel to the other. The relative
positions of these blocks 86 §7 may be adjust-
able. Suitable shoulders are formed on the
opposed faces of blocks 86 87 and nut 83 and
which are arranged to engage each other, re-
spectively, when said nut approaches the
limits of its travel, thereby causing said block
86 or 87, as the case may be, to engage and
rotate -bloel{ 55 about the axis of shaft 45,

-l-"";lnl
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thereby causing frame 81 to be swung about

the same.axis and into one or the other of
the positions indicated in dotted lines in Ifig.

the size of weight 75 and its position on 1.9?91‘ | 1. From this deseription it will be seen that
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when the car reaches or approaches either of
the limits of its travel thesleeve forming part
of frame o1 1s axially rotated. Mounted on
thissleeve is a segment-gear having segment-
teeth &5 and a plane portion or surface 89,
the segment-teeth arranged to engage and 1‘0-
tate a similar gear 90 on a short “shaft 01,
journaled in the frame, the plane portion
or surface 92 of gear 90 being engaged by the
plane surface or portion 89, whereby shaft
91 18 locked against rotation except whenthe
gear-teeth 20 and 58S are intermeshed. Car-
ried on the other end of shaft 91 is a two-
armed lever 93, the extremities 96 97 of the

two armsof which are upturned to form stops |

or shoulders. DMounted on the shaft of the
motor-magnet armature is a crank-arm 94,
having a pin 95, arranged to project into the
path of the upturned extremities or shoul-
ders 96 97 of the two-armed lever 93. The
operation of this part of our invention is as
follows: When the car reaches the limit of
1ts travel in either direction, a rotation of
shaft 1 1s automatically effected through the
arrangement above described, thereby rock-
ing lever 93 in one direction or the other, as
the case may be. Thisrocking movementof
sald lever eauses the upturned end 96 or 07
toengage the pinor projection 93 inarm 94 in
casc the elevator-conductor has failed to prop-
erly operate the motor-maguet to arrest the
action of the main thtmg motor, thereby
rocking said arm 94 in a direction to cause
the motor-magnet to break the main-motor
cireuit and to perform its other functions, as
above explained. Gf eourse if the elevator-
conductor has already caused the motor-mag-
net to be operated then the upturned end ‘lb
or 97 will not engage the pin 95 on crank-arm
94, but the main motor will be arrested by

reason of the actuation of the niotor- magnet

by the control of the elevator-conductor. In
Sueh case, however, the upturned end 96 or

)7 will serve as a slop to prevent the crank-
arm J4, and hence the motor-magnet, from be-
Ing rocked back in the ol)poslte direction to
that in whieh it has just been rocked, whether
by the elevator-conductor orthe stop-lever 93.
Therefore 1t will he impossible for the motor-
magnet to be turned in a direction to cause
the main motor to carry the car beyond its
ordinary limits of travel, at the same time
leaving said motor-magnet free to turn to a
1)03111011 sueh as to control the circuits of the
main motor to cause said motor to move the
car in tne oppostte direction from its limit of
travel. 1In other words, it will be seen that
when arm 93 has been rocked it will be held
1n rocked position until shaft -5 isrotated in a
direction oppositetothatin which it rotated to

clfect a rocking of the lever 93, and hence
the motor- 111.;1{"11101) arimature 1s held in the po-
sitton to which it is rocked by said arm 93 or
by the elevator-conductorand against reverse
movemendt.

tor-magnet armature is held is the one oceu-

T'his posttion in which said mo-

bights below the drum.

e e A LA EA A E.UEETE - J camE

{

E

- a peripheral groove in said collar.
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are brolken, butf{urtherrotation of the motor-
magnet armature in the same direction is per-
mitted in order to reverse the main motor,
thereby reversing the direction of rotation of
the holsting-drum D, and hence of shaft 45.
This reverse rotation of said shaft causes nut
05 to be moved out of engagement with block
56 or 87, as the case may be, and hence per-
mits weighted frame S1 85 to return to nor-
mal position, thereby returning arm or lever
Jo to 1ts normal position through the engage-
ment of gears 88 90. Thus it will be seen
that we provide a simple and efficient arrange-
ment of mechanism which codperates with
the motor-magnet to form an automatie stop
for the elevator-car when it reaches the lim-
its of its travel and wherein danger of so op-
erating the main or hoisting motor as 1o cause
the car to becarried bey 011(1 1ts limits of travel
18 absolutely and positively provided against
and prevented even in case the car-conduce-
tor through carelessness, inattention, or in-
experience should attempt to start up the
main hoisting-motor in the wrong direction
when the car isstanding at its extreme upper
or lower limits of travel.

Itsometimes becomesdesirable to arrest the
main motor automatically before it reaches
its limit of travel—as, forinstance, should one
or more strands or runs of the hoisting-cable
break or get out of order. In such case the
run or runs of cable which are wound on the
hoisting-drum would sag down into loose
We have provided
an arrangement wherein when such sags or
bightsare formed in the windings of the hoist-
ing-cable about the hoisting-drum the main
motor 1s automatically arrested. This ar-
rangement 18 known in the art as a * slack-
cable stop,” and while we have shown and will
now describe a specific construction and ar-
rangement for secaring an automatic slack-
cable stop we do not desire to be limited or
restricted to the exact details of construction

and arrangement thereof shown and described
in this application. In the form shown, re-

ferring particularly to Ifigs. 1, 7, and S, we
provide the swinging frame S1 with cluteh-
teeth, as indicated at 100, and we mount a
collar or sleeve 101 to slide back and forth on
and rotate with shaft 45, and said collar or
sleeve 18 provided with codperating clutch-
teeth arranged when said collar is moved in

- the proper direction to engage cluteh-teeth

100, thereby causing frame 81 torock or swing
about shaft 45. This swinging movement
will, as above explained, cause the stop-lever
Jo to rock through the segment-gears 88 00,
thereby tur
to position to break the main-motor circuits.
In order to suitably and properly actuate the
siiding eluteh-collar 101, we provide a forked
lever 102 and arrange the same to engcage in

ver 18 mounted on a rock-shaft 103, suitably
journaled in the framework. A crank-arm

pled thereby when the main-motor eircuits | 104, also mounted on said rock-shaft, is en-

hing the mofor-magnet armature
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caged by one end of a spring 105, the other
end of said spring being secured to the frame.
This spring constantly tends to rock saild
shaft 103 in a direction to cause the clutch-
collar 101 to move into engagement with the
cluteh-teeth 100 of swinging frame S1.  The
normal action of spring 105 is opposed by a
trigger arrangement shown more in detail 1n
IFig. Sand comprising acrank-arm-106, mount-
ed on shaft 103 and arranged to be engaged
by a pin 107, carried in an arm 108, mounted

on ashaft 109,suitably journaled in theframe.
So long as the pin 107 is 1n engagement with

the end of arm 106 rotation of shaft 103, un-

der the influence of spring 105, is prevented,

and the clutch-sleeve 101 1s thereby held out
of engagement with the clutech-teeth 100 of
frame 81; but when the pin 107 is moved or

swung out of the path of arm 106 said shaft

105 is rocked by spring 105, and an engage-
ment of clutch-collar 101 with teeth 100 is et-

fected, thereby swinging the weighted frame

S1, and hence causing the motor-magnet ar-

mature to rotate in a direction to break the

hoisting-motor circuits, thereby stopping the
car. A wing or plate 110 is mounted on to
rock with shaft 109 and is arranged to extend
into proximity to the periphery of hoisting-
drom D. DBythis arrangement it will be seen
that when the hoisting-cable windings on said
drum become slack through accident or oth-

- erwise the sagging slack portions or bights
- will strike the wingor plate 110, thereby rock-

35

40

ing the same and with it shaft 109, thereby
releasing arm 106 of shaft 103, and hence
automatically throwing into commission the
mechanism for breaking the main-motor ¢ir-
cuits, thereby stopping the car. o

It is desirable to slow down the hoisting-.
motor somewhat in advance of 1ts complete

arrest at the extreme limits of travel of the
car in order to overcome the momentum de-
veloped by the car in its travel.
cifically different arrangements for accom-

ul

plishing this result may be devised. W hile,

therefore, we have shown and will now de-
scribe a simple and efficient arrangement of
automatic devices for accomplishing this de-

~ sired end, we do not desire to be limited or

_50

restricted thereto. In the particular form
shown we arrange in the main-motor field

“shunt-ecirenit an auxiliary resistance (indi-

55

cated diagrammatically at N, Ifigs. 11 and 12,

and preferably composed of a series of coils

of fine wire.) The series of contacts K (indi-

cated in Figs. 3, 11, and 12) control these aux-

~iliary shunt resistance-coils, and in order to

Go

slow down the main motor just in advance of
the ear reaching its limits of travel we pro-
vide means for automatically cutting out this
auxiliary resistance in the main-motor field-
circuit, thereby strengthening the field at the

cxpense of the speed of the main motor, and

henceslowing down the main motor. 'In IFigs.
1,5,0,11, and 12isshown an arrangement for
automatically cutting out these auxiliary field

resistance-coils. The terminals 111 and 112 |

the jaw 125.

Many spe-

ol

| of these coils are electrically connected, re-

spectively, to suitable bars or rods 113 114,
suitably insulated from each other. On each
rod or bar is mounted a block 115 116, carry-
ing a contact 117 1185.
mounted on rod 113, and presents toward one
end thereof, while block 116 is mounted ad-

jacent to the opposite end of rod 114 and 1is

presented in the opposite direction. These
contacts 117 118 are respectively in electrical
connection with the rods 113 114, Coldper-

ating with but normally disconnected from

and out of contact with each contact 117 115
is a-contact 119 120, which isin electrical con-
nection with the other rod, respectively, of
the pair of rods 113 114. The contacts 119
120 are preferably carried on one end of a
conducting bow-spring 121, as clearly shown
in Fig. 6. Upon an extension of shaft 45 is
an externally-threaded sleeve 122, and mount-
ed thereon is an internally-threaded nut or

‘block. This nut or block is composed of two

jaws 123 124, yieldingly coupled together by
means of bolts 125 and springs 126. The jaw

124 carries the bolts 125, which bolts project

loosely through sockets formed in jaw 123,
and the springs 125 are interposed between
set-nuts carried on the ends of bolts 125 and
By this construction the jaws
123 124 are clamped upon the threaded sleeve

122, but are permitted aslight yielding move-

ment relative to each other. The action of the
rotating sleeve 122 is to normally rotate the
nut formed by the jaws 125 124; butsaidnutis
held against rotation by means of an arm 127
of suitableinsulating material carried by jaw
124 and depending into the space between the
rods 113 114. Thisarm 127 engages rod 113 or
114, according to the direction of rotative tend-
ency imparted thereto by sleeve 122—that s,
according to the direction of rotation of shaft
45—and by such engagement the nut is held
against rotation, and therefore a travel there-
of lengthwise upon sleeve 122 is 1mparted
thereto. The blocks 115 116, carried byrods

The block 115 is
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113 114, are arranged in the path traversed by '-

depending arm 127, and are engaged by said
arm, according as it is moved in one direction
or the other. In the form shown in Iig. 5
said arm is in engagement with block 116.

‘This engagement causes said arm 127 to be

rocked away from rod 113 or 114, as the case
may be, against the tension of springs 1206
and the rotative tension imparted by sleeve
122.
past the blocks 115 116 by arm 127, sald arm
and also said blocks are provided with corre-
sponding and codperating beveled corners, as
indicated at 128. The spring-supported con-

tacts 119.120 and their cooperating contacts

117 118 are arranged slightly in advance of
the blocks 115 116 with respect to the direc-
tion in which said arm 127 travels. The op-
eration of this mechanism is so timed relative
to the other apparatus of the hoisting-motor
that as the car approaches the extreme limit
of travel in either direction and just in ad-

In order to facilitate the riding over or
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vance of the operation of the automatic stop

mechanism above described the arm 127 rides
off of the block 115 or 1106, as the case be, and
snaps agatust the spring-supported (‘fontfwt
119 or 120 and causes the same to make elec-
trical connection with the corresponding sta-
tionary contact 117 or 118, thereby cutting
out or short-circuiting the auxiliary main-
motor ield-resistances N, and hence strength-
ening the main-motor field and causing a re-
duction m speed of such motor. This action
cnables the car to be brought to rest quickly
and smoothly and avoids Shoch or jar.

Of course it will be readily understood that
instead of cuttine out resistance in the main-
motor field-ecircuit in order to reduce the
speed of the motor as the car approaches the
limits of its travel the same result may be ac-
complished Dby introducing resistance in the

main-motorarmature-circuit orin manyother

ways well known and familiar to persons
skilled in the art.

1o the left of IFigs. 4 and 11 is shown what
we term an ““overload” or ¢ weighing” mag-
net I, (see also I'ig. 12,) the function of which
is to increase the power of the motor auto-
matically in case of an overload or to relieve
the motor-windings of danger resulting from
overloading. DBy refercnce to Figs. 11 and
121t will be observed that one terminal of the
overload-magnet is connected through wire 1S
to contact 19, while the other terminal of said
magnet 18 connected through wire 07 to con-
tact 27.  "The armature of ths overload-mag-
carries & block 203 of insulation ar 1"Lnﬂed
when said armature is attracted by the suffi-
clent energization of the coils of said magnet
to enter betweeu and to cffect a sepmatmn
of the contacts 201 and 202. The contact 202
is In electrical connection with contact-plate
K through wire 0. The contact 201 has two
connecting-wires 0% and 0%, the wire 0° lead-
ing to contact 235, while wire 0% leads to the
terminal of resistances S. Thus it will be
seen that when contacts 201 and 202 are in
contact with each other cireunit is completed
through wires " and °; but when said con-
tacts are separ ated—that 18, when the over-
load-magnet is energized 10 a sufficient de-
oree cirenit is broken between wires 0% and
U, thus requiring the current through 0° to
traverse wire b% and the resistances S, The
construction and arrangement of this over-
load or weighing nmﬂneb however, form no
part of the pr esent 111?81‘11]1011, and hence spe-
cific deseription of the details thereof is un-
necessary herein.

We will now describe the electrical action
and operation of the entire apparatus, par-
ficular lefelence being had fo the diagram-
matic views, rigs. 11 and 12,

it will be seen that the armature 14 and the
field 15 of the motor-magnetare in series with

cachother. It will alsobeseen that the main-
motor field shunt-coils 180 and the auxiliary
speed-varying resistance-coils N are in series,
supposing both tobe inclnded in eir cuit—that

‘ r_[”

18, before the auxiliary coils N are cut out or
shunted—and that the main-motor armature
R 1s in series with a series of coils S.  These
lagt-mentioned coils may comprise auxiliary
windings arranged in series or resistance
coils or a combination of both, as will be read-
1ly understood by persons skilled in the art
T"'1T* designate, respectively, the positive and
negative terminals of the main cirenit and
sultably and conveniently arranged with ref-
erence to the machine. A series of termi-
nals A" A* A A* A% are arranged to bhe con-
nected by independent conductors to a suit-
able switeh device, which is arranged on the
car and indicated generally at C, Fig. 12.
Car-terminal A’ is electrically connected
through connection ¢’ to the main terminal
Car- tel'minal A*is connected through
conductor ¢* to one side of the motor-mag net
field. Car-terminal A® is connected through
conductor ¢’ to one side of the motor- nmﬂmt,
armature. Car-terminal A! is u)nneeted
through conductor a* to the other side of the
motor- magnet armature, and car-terminal A®
1S cmmeeted through eonduetor ¢’ with one
of the terminal plates 131 of the series of
plates or contacts IL. A conductor I’ leads
from said plate 131 through the main-motor
shunt -field coils and Inml]y connects to
switeh-plate 19. We have mentioned that
one side of the motor-magnet field 15 is con-
nected to car-terminal A  The otherside of
this motor-magnet field is connected through
conductor 0* to switeh-plate 20, said plate De-
ing connected through conductor ¥ to the
main negative terminal T2, The switch-arm
15 serves to bridge the space hetween the
switch-plates 19 20. A conductor ' leads
from main binding-post T to the first of the
contact-segments of the series coils or resist-
ances ». The last of these segments is con-
nected through conductor 7? t0 the separable
contacts B, eontrolled by the weighing or
overload m‘mnet P, thence thongh wire ("
to part 25 of the 1'eversi1'1g-Switeh, thence
throughthe armature I¥ of the main hoisting-
motor to part 27 of the reversing-switeh,
thence through wire U7, the coils of w ewr'hmﬂ
or overload maﬁne‘r wire 0° to plate 1°) of tho
main switeh, then th irough spanning-lever 15
to plate 20 of said switeh, and finally through
wire 0% to the negative terminal T* The
positive main terminal connection ! is elec-
trically connected up in series through wire
b with the coils of the auxiliary shunt series
colls N. A connection 6 leads from the first
segment of the series of contacts J to a suit-
ably-allanwed stationary contact-plate 152,
from which cireuait is completed through Lhe
bridging -levers 3S to the various Sef‘fments
ol the series of contacts Ix .J. 51.1pposg the
car 18 at the lowest limit of its travel and
the entire apparatus is out of action, except
that the Dbrake-straps are set. Th(, eleva-

tor-conductor manipulates the car-switeh so
car - terminal A
and also so as

as to electrically connect
with terminals A' and A°,
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to electrically eonnect car-terminals A® AS
Thereupon the following eircuits are com-
pleted: from main positive terminal T

through wire «, car-terminal A, switeh de-

vice on the ear to terminal A, wire ¢, the
motor-magnet armature 14, wire ¢’, terminal
A3, switeh device on the car to terminal A”,
wire 2, the motor-magnet field 15, wire 07,

nlate 20, wire b® to negative binding-post T

Thereupon the motor-magnet armature be-

“oins to rotate, thereby causing the switch or
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Dbegin to move slowly.

bridging arms 18 and 21 to complete the main-

‘motor cireuits, as will presently be explained.

At the same time the rotation of the motor-
magnet armature causes disk 25 to be rotated
and in a direction to permit lever 48 to rock,
thereby permitting the eccentric-arms 42,
which at the. start were raised, to again be
lowered into position, enabling them at the
proper time to drop down behind the shoul-
der formed on the sleeve of contact-arms 38,
ready to cause said arms to be rocked forward
to pass over the series of contacts J K by
which the main-motor circuits are controlled.
Simultaneously with the rotation of disk 25
the rod 78 is moved endwise, thereby rocking
frame 61 and releasing the brake-straps, at
the same time elevating the weighted lever
74. The completion of the main-motor cir-
cuits starts up said motor and the travel ot
the car begins. The rotation of the hoisting-
drum by the motor sets in rotation shafts 4o
and &4, whereupon the eccentric-arms 49 De-
oin to advance contact-arm 38, thereby ac-
celerating the speed of the motor by chang-
ing the resistance or cutting in or out the
rheostat or series coils S, included in the mo-
tor-circuit. It will be remembered that un-
der the conditions above stated the car-con-
ductor electrically connected up car-termi-
nals A’ and A%, a portion of the main-motor
lield energizing-current is shunted from main
terminal T through wire ¢/, car-terminal A,
the switch device on the car-terminal A®; wire
o5 plate 181, wire 0', through shunt-winding

180 to switeh-plate 19, and thence on to nega--

tive torminal T®, through bridging-lever 13,
plate 20, and wire 0%. Therefore the car will
If it is desired to 1n-
crease the speed, the car-conductor breaks the

connection between the car-terminals A" and

A% and removes the short eireuit around the
auxiliary resistance N, thus increasing the

resistancein the shunt-field circuit, and hence

deereasing the strength of the field, and there-
upon the motor increases its speed. The ac-
tion of the motor-magnet, above explained,
causes the switeh-arm 18 to be rocked into

position to bridge the space between plates.
19 and 20, and also causes the contact-shoes

29 and 23 to bridge the space, say, between
plates 24 27 and 25 26, Thereupon the main-

motor field and armature circuits will be
made from T through wire 0%, then, dividing,
part goes through 0, the auxiliary field-coils
"N, to plate 131, wire 0', through the shunt.
field-coils 130, to plate 19, and thence on to

contact with each other.

the negative terminal T% as above explained.
The other part traverses the rheostatic or'se-
ries coils S, wire b%, contacts B', wire 0°, plate
25, shoe 23, plate 26, the main-motor armature
R, plate 24, shoe 22, plate 27, wire i7, weighing-
magnet P, wire0®, to plate 19, and thence to the

negativewire. Themotorthus proceeds until
it is desired to stop, when the conductor
merely breaks the connection between car-

terminals A? A3 thereby breaking the motor-
magnet cireuits, whereupon the weighted le-
ver 74 causes the motor-magnet armature to

yeturn to central or its normal position, there-

by causing switch-levers 18 and 21 to break
the main-motor circnits. Inovder foreverse
the main motor, the car-conductor changes
the order in which the car-terminals are con-
nected up. TForinstance, instead of connect-
ing A?and A® together and A" and A* together

A'’is connected to A3 and A? is connected to

A*, as indicated in dotted lines, Iig. 12, thus
reversing the motor-magnet, and hence re-
versing the switch-arms 18 and 21, and hence
also reversing the main motor. This rever-
sal of the motor-magnet, however, does not

‘affect the action of the brake, which operates

in the same manner as above described when-
ever the motor-magnet armature is rocked,
whether in one direction or the other. The
reversing of the main motor causes the car
to travel in the opposite direction to that
above described. Supposethe carshould ap-
proach a limit of its travel. ‘I'he rotation of
shaft 45 from the shaft of the hoisting-drum
will cause nut or bloek 123 to travel length-
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wise with respect to rods 113 114, thereby

causing arm 127 to move over one of the
bhlocks 115 or 116, and hence causing con-
tacts 117 and 119 or 118 and 120 to snap into
This action, as
above explained, causes the speed of the main
motor to be reduced—as, for Instance, by
short-circuiting the auxiliary shunt-field re-
sistance-coils N, thus strengthening the field
at the expense of speed. Immediately fol-
lowing this operation the traveling nut 83 en-
gages one or other of blocks 36 57, thereby
rocking the frame 81 and gear 35, thus rock-
ing the two-armed lever 93in a direction to en-
gage and rock lever 94, and with it the motor-
magnet armature, to its neutral position in
case the elevator-conductor should for any
reason fail to cause said armature to rock to
such position. In casethe elevator-conductor
has attended properly to this duty then the
two-armed lever is rocked into position 1o
form a stop for the motor-magnet armature,
thereby locking said armature against rock-
ing movement in the reverse direction to that
in which it has just been rocked, while per-
mitting said armature to be rocked irom 1ts

neutral position in a direction to reverse the

main-motor circuits.

In case the cable for any reason should be-
come slack on the hoisting-drum the wing or
plate 110 is rocked, thereby roeking shaft 109
and releasing the holding-trigger of shaft 103.
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Thereupon clutch-collar 101 is moved into
cngagement with cluteh-teeth 100, thus caus-
Ing the antomatic stop to perform its fu netion
to stop the car. o

From the foregoing description it will he
readily seen tlmb We pmvlde an exceedingly
stmple and efiicient mechanism for eontml—-
ling the various operations and funections of
the hoisting-motor forelevators. It will also
be seen that the “motor- -NMag net 7 50 called,
18 the prime inover of all Lhe switches. It
throws the controlling apparatus into com-
mission. By its action the weight which ap-
plies the brake is raised, and ‘therefore the
normal action of the weightis toset the hr alke,
and said weight is in commission at all times
except when rmsed by the motor-magnet. It
will also Dhe seen that the brake- Wewht oper-
ates as a centering device for the motor- mag-
nef ﬂuuatule—-t]hu 18, when current is cut

off from the motor- umﬁuet circuits said ar-
mature 1s free to 101,111*11 to 1ts neutral or cen-
tral position. This return is effected and in-
sured by the brake-weight operating through
the connecting-rod 78. Thuswhen Lhe W Owht
after being 1{115(3(1 18 released it always oper-
ates 1o letm n the motor-magnet armature to
central or neutral position.

While we have shown and deseribed a Spe-
cific form and arrangement of apparatus for
performing the several operations and funec-
tions above set. forth, it is obvious that many
changes, alterations, :;md variations in the de-
tails of (onstmcmon, arrangement, and rela-
tive location would 1ead11v suge est them-
selves to persons skilled in the art and still
fall within the spivit and scope of our inven-
tion. 1We do not desire, therefore, to be lim-
ited or restricted to Lhe exact: detml% shown
and deseribed; but

What we do claim as new and useful and of
our owi invention, and desire to secure by
Letters Patent, is—

I. In an electue clevator, a winding-drum
having a spur-gear thereon, a motor hmfmﬁ
the shaft thereof ar anged angularly w 1th
reference to a planc contmnmﬁ the axis of

sald drum and also with respect to a plane
cutting %Ht’?h axis at right angles and having
& SDIr al pinion thereon mrmwed to engage
and drive said spur-gear, as and for the pur-
pose set forth.

In an electrie elevatm, a winding-drum
ha,nnﬂ a spur-gear thereon, a motor hm*mﬂ
an operating-circeuit, and a starunﬂ and speed
LllCUlL, and means for eontmlhnﬂ said c¢ir-
cuits, and a spiral pinion mounted on the
bhalft of sald motor and arranged to engage
and drive said spur-gear, said motor shaft ar-

ranged angularly mll le“lp“CutO a plane con-
1.:1111111{1 the axis of said drum, and also with

1espeet to & plane cutting such axis at right
ang LG%, as and for the puipose set forth.

. In an electric elevator, a winding-dr am,
€L‘5p{11 gear mounted thereon, a dnvmﬂ 1110101
Lhelefm having the shaft thereof mlanﬁed
angularly with - respect to a planc contmmnn

arms having varying

the axis of said drum and also with respect

to a plane cutting such axis at right angles
and carrying a spiral pinion :?trrmwed o mesh
withand drivesaid spur-gear, said motor hav-

ingdifferenteircuits forst ELI‘tII] oandspeeding
the sameand foroperating the Smne asandfor
the purpose set forth.

4. The combination with the motor-magnet
and means for controlling the movements
thereof, of a controller-arm, a rotatable shaft,
aQ Cr mL Or eccentric connection between S.;lld
shaft and arm, means for rotating said shafs,
and means actuated by the movements of said
motor-magnet for throwing said crank or ec-

centric eonnectlon into ..fmd out of conneetion,
as and for the purpose set forth.

T'he combination with the motor-magnet
and means for controlling the movements
thereof, of a main motor, aeontmllu' arm for
the cu*cmts thereof, a plurality of eccentric
or crank arms of varying periods of throw ar-
ranged to engage and actuate said controller-
arm, means foractuating said eccentric-arms,
and means actuated by the novements of the
motor-magnet for engaging or disengagine

a1d ecoentrm -arms fr om bmd contr ollel -Arni,
as and for the purpose set forth.

The combination with the motor- -magnet
1110111(1111“ an armature and shaft, means for
Contmlhnﬁ the movements of Smd armature

and 511.:1ft, a cam mounted on said shaft, a

main motor, a movable contact for control-
ling the cireuit of said main motor, ececentric-
positions of throw for
actuating S‘md MOV Lble contact, means for
acmﬂtmﬂ sald eccentric-arms, and alever ar-
ranged to engage and disengagesaid arms and
contact said lever armnﬂed to be actuated by
Sclld cam, as and for Lhe purpose set forth.
The combination with a hoisting-motor,
ummtﬂs therefor, a main switeh and a revers-
ing-switch arranged in said eir cuits, of a mo-
tor magnet for &etuatmﬂ sald sw 1t(,he*3 both
ol smd switches mounted on and 1110?1110 with
the shaft of said motor-magnet, and means
for controlling the movements of said motor-
magnet, as and for the purpose set forth.

8 The combination with a hoisting- motor,
circuits therefor, main and reversing 5W1teh
contacts arr a,nwed 1n said cireuits, of a motor-
magnet mcludmﬂ an armature and shaft, a
main-switch arm zmd a reversing-switch arm
mounted on the shaft of said motm magnet
armature and codperating with said contaects,
and means for contr ollmﬁ said motor-mag net
as and for the purpose set forth.

J. The combination with a hoisting-motor,
a brake therefor, a weight nor umln" 0pemt--
ing to set said blahe, a2 motor- maﬂ*net for con-
tlollmn the cirenits of said holstmn -motor,
means for controlling the movements ther lof
and crank 001111@01310115 between -said w emht
and motor-magnet, as and for the purpose seL
forth.

10. Thecombination w 1th a hoisting-motor,
a brake therefor,a rocking frame for Opemt-

I'ing said brake, a Wewhted arm conneeted to
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said frame, and normally operating to set the

brake, a motor magnet for controlhnff the cir-
cuits of said main motor, and a 1*0(1 having
crank connections with said motor- mae'net
and rocking frame, 1‘-espect1vely, as rmd for
the purpose set for th.

11. The combination with a hoisting-motor,
a brake-wheel mounted on the shaft thereof
brake-straps arranged to be applied thereto, a
rocking frame, connections between the free
ends 0[ sald bl*&lle-—stmps and opposite sides
of the pivotal axis of said frame, whereby
when said frameis rocked in elthel. direction
from its normal position said brake-straps
are applied, and means forrockingsaid frame,
as and for the purpose set forth.

12. Thecombination with a hoisting-motor,
a brake-wheel mounted on the shaft thereof
straps arranged to be applied to said wheel
arocking frame, connections between the free
ends of said straps and opposite sides of the

pivotal axis of said frame, a weight normally

acting to hold said frame in 130&1131011 to set
said str'aps, a motor-magnet for controlling
the cirenits of said hmstmfr motor, and cmnk
connections between said motor mwnet and
said rocking flamej as and for the purpose
set forth.
13. The combmatwu with a holsting-motor,
a motor-magnet, main and

ing-motor, said switch-arms mounted on and
rocking with the shaft of said motor-magnet,
and means for controlling the movements of
said motor-magnet, of an automatic stop ar-
ranged {0 operate said motor-m magnet, when
the carreaches the extremelimits of its travel,
in a direction to arrest the hoisting-motor, as
and for the purpose set forth.

14. ThecomDbination with a hoisting-motor,
a motor-magnet for controlling the (,11'(,111135 of
said motor, and means for eontrollmn the
movements of said motor-magnet, of an au-
tomatic stop mechanism and connections be-
tween the sanie and the motor-magnet where-
by when the automatic stop is in commission
the motor-magnet islocked against movement
in & reverse direction from that in which it
lias just been moved, but is permitted free
movement in a direction to reverse the main
motor, as and for the purpose set forth.

15. The combination with a hoisting-motor,
s circuit-controller therefor, an automatic
stop for actuating said contmller al the ex-
treme limits of travel of the car to a position
such as to break the hoisting-motor eircuits,
and to lock the same against reverse move-
ment from said position while permitting
movement of said controller in the same di-

rection to reverse the hoisting- motor, as and

for the purpose set forth.

16. The combination withahoistin f‘f-motm*
a circuit-controller therefor, stops for engag-
ing said controller and 10(3];1110* the same
m&gmnsﬁ movement in one dwectwn or the
other accor hnn to the di roctlou in which said

reversing swwoh |
arms for controlling the circuits of said hoist-

a motor-magnet including
ture for controlling said motor, a cmuk -arm
mounted on the shaft of said armature, anin-

stops are moved, said stopspermitting move-
ment of said controller in a direction oppo-
site to that against which it is locked, and
means for automatically operating said stops
only at the extreme limits of travel of the
car, as and for the purpose set forth.

17. The combination with a hoisting-motor,
a circuit-controller therefor, a lever having
twoarmsarranged when 1*ocked to altemately
engage said controller on opposite sides, and
means for rocking said lever only when the
car attains the extreme limits of its travel, as
and for the purpose set forth.

18. The combination with a hoisting-motor,
a cireuit-controller therefor, acrank-arm con-
nected with said controller, a lever having
two arms arranged to csi,r:.::,d(]le sald crank-
arm, and means f01‘ rocking said lever only
when the car reaches the eﬁtreme limits of
its travel, as and for the purpose set forth.

19. The combination with a hoisting-motor,
amotor-magnet including a rocking armature
for controlling said motor, a crank-arm con-
nected to the shaft of said armature, an in-
dependently-mounted lever having two arms
arranged to straddle said erank-arm, and
means for rocking said lever only when the
car reaches the extreme limits of its travel,

as and for the purpose set forth.

20. The combination with a hoisting-motor,

dependent shaff, a lever mounted thereon..
sald lever prowded with two arms arranged
to straddle said crank-arm, mutilated gears
for rocking and locking said last«menmoned
shatt, a,nd means allan@ed to operate only
when the car reaches the extreme limit of its

travel for actuating said gears, as and for the

purpose set forth.
21. The combination with a hoisting-motor,

“a motor-magnet for controlling the ewemts

of said motor, anauxiliary field resmtance for
said hoisting-motor, and automatic means
for short-circuiting said auxiliary field resist-
ance, thereby stfencrthemnw the hoisting-mo-
tor field and 1*educ31110* the bpeed of sald mo-
tor, as and for the purpose set forth.

22 The combination with a motor, a hoist-.

ing-drum geared thereto, a shaft arranged to
be driven by said drum, a block arra nﬂed t0
move back and forth leng wthmse of said shafb
said block actuated by sald shaft, an aute-
matic stop for said motor, and means ar-
ranged to be engaged and actuated by said
block only at the extreme limits of travel
thereof for actuating said automatic stop, as
and for the purpose Set forth. |

23. The combination with a motor, a hoist-
ing-drum geared thereto, a shaft arranged to
be driven by said drum, an arm ari anwed to
be engaged and moved in opposite directions
by said shaft according to thedireetion of ro-

tation of said shaft, and means actuated by
said arm as it approaches the extreme limits

a 1"4001{111U arméa-
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ot its travel in either direction for varying
the speed of the motor, as and for the pur-
pose set forth. |

24, Thecombination with a hoisting-motor,
acontrollier therefor, means foractuating said
controller, of auxiliary means arranged to be
actuated Dby slack in the hoisting-cable for
actuating said controller, as and for the pur-
pose sef forth.

25, Thecombination with ahoisting-motor,
a motor-magnet for controlling the circuits of
said motor, and means for operating said mo-
tor-magnet, of independent means arranged
to be actuated by slack in the hoisting-cable
for automatically moving and locking said
niotor-magnetinto position toarrest the hoist-
ing-motor, as and for the purpose set forth.

26. Thecombination with a hoisting-motor,
a hoisting-drum driven thereby, a shaft ar-
ranged adjacent to sald drum and adapted to
be rocked by slack in the cable wound on
sald drum, and means actuated by the rock-
ing of said shaft for breaking said motor-cir-
cuit, as and for the purpose set forth.

27. Thecombination with a hoisting-motor,
A drum actuated thereby, a shaft arranged in
proximity to said drum, a frame mounted on
satd shalt and arranged to be engaged and

rocked by slack in the cable wound on said
drum, a motor-magnet for controlling said 3o
motor, and means actuated by the rocking of
sald shaft for automatically actuating said
motor-magnet to position to arrest said mo-
tor, as and for the purpose set forth.

2s. The combination with a motor, a hoist- 33
ing-drum actuated thereby, a rock-shaft suit-
ably journaled in proximity to said drum, a
frame mounted on said shaft and arranged to
ve engaged and rocked by slack in the eable
wound on said drum, a motor-magnet for con-
trolling said motor, auxiliary gearing, nor-
mally held out of action, for moving said mo-
tor-magnet into position to break the motor-
circuit, and means actuated by the rocking
of said rock-shaft for throwing said gearing 4z
into action automatically, as and for the pur-
pose set forth.

In witness whereof we have hercunto set
our hands, this 206th day of January, 1898, in
the presence of the subseribing witnesses.

THADDEUS W. IIEERMANS.
NORMAN WIITCHELLO.

Witnesses:
5. K. DARBY,
K. C. SEMPLLE.
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