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UNITED STATES PATENT OFFICE,
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Specification of Letters Patent.

No. 859,944,

Patented July 16, 1907,

Application filed September 13,1905, Serial No. 278,215,

To all whom it may concern:

Be 1t known that I, Winoiam H. Huvrgnrexs, a citizen
of the United States, residing at Philadelphia, in the
county of Philadelphia and State of Pennsylvania,
have invented a new and useful Improvement in Ele-
vator-Controlling Mechanism, of which the following
is a specification. .

My invention relates to clevators, and one of its ob-
jects is the provision of simple and eflicient mechanism
compactly arranged for controlling the starting, stop-
ping and reversing of electric motors.

More particularly it is the object of my invention to
provide compact and improved means for controlling
alternating electric motors in connection with hoisting

apparatus, so that the main line switch and the revers- i
' 1s normally out of contact with the flat portion of the

Ing switches may be operated and the brake roleased
by actuating the flier sheave from the car or platform.

In the accompanying drawings illustrating my in- -

vention, Figure 1 represents an elevation of my novel
arfungement of clevator controlling mechanism: Fig.

213 a plan view of the construction shown in Fig. 1, |

Fig. 3 is a broken away portion partly in vertical sec-
tion, the section being taken on the line a—q of Fig. 1

or on the line ¢/—a’ of Fig. 2 Fig. 4 1s another broken |
3oaway portion in vertioal section to show particularly

theslack cable device, theseetion being taken on /—a’,
ol Fig. 2; Tig. 5 shows a detail of the slack cable device;
Fig. 6 shows the reversing switches and the cam for op-
erating the same and for operating also the hrake lever:
andd Fig. 7is a wiring diagram of the alternating current
motor-controlling system,

Stailar reference characters ave used throughout the |

drawings to designate similar parts.
Referring to Figs. 1 and 2, the reference number 1
designates a suitable housing for a worm wheel 2 which

bs dixed to the hoisting drum shaft 3, 4 designating the
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hoisting dram.  The journals of the shaft 3 arée mounted
in suitable bearings 5, 6 on the standards 7, 8, respoc-
Uvely. The worm-shaft 9 has one of ite journals

ncunted in the hearing 10 on the standard 11, the other

etid of the shalt carrying the worm 18 (Fig. 4) which
nexhes with the worm-wheel 2 and is ineclosed in the
cising 12, The worm casing 12 is seeured to the hous-
ing I and serves to support the electrie rheostat con-
trofler B as shown in Fig. 3. Fixed to the worm shaft
T isa pulley 14 which may be connected by belt to the
pulley 16 of the alternating current motor 15 shown in
g, 7. Although I have shown a belt clevator, it is
abyious that the electrie motor may be direet con-

nected or conmected through suitable gearing to the !

worm shalt 9. 17 designates the brake pulley fixed to
the shaft 9 and provided with a brake 19 comprising

vwi brake hands 20 and 21 (F% 2. 4) which may be piv- |

{

oted at their lower ends to the bracket 22 whicl ex-
tends from the oil drip cup 23, this cup belng secured
to the worm casing 12 (Fig. 1). The brake-applying
means comprises & double armed lever 24 (Fig. 4) which
1s pivotally mounted on the bearing 25 which is fixed
to and extends from the housing 1. Substantially at
right angles to the lever 24 and secured thereto 1s the
brake lever 27 having an adjustable welght 28 and a
cam engaging portion 29 at its other end. The weight
28 may be on one side as shown in Fig. 1, or on the other
side as indicated by the reference characier 287 in Tig.
4, depending upon the connections of the brake hands

' 20 and 21 with the lever 24 30 designates a cam

mounted loosely on a reduced portion 31 (KFig. 4) of the
drum shait 3. Preferably the toe 29 of this brake lever

cam 30 as indicated in Fig. 4. Rigidly connected by
means of the yoke 32 with the cam 30 is the fior or ship-

- per sheave 33 on the periphery of which is wound one

or more times the operating or shipper rope. The
rope may be secured to the sheave in the manner
illustrated in my patent, No. 744,346, November 17,
1903, clevator, if desired. A stop motion device is
shown in connection with this sheave in that the
threaded portion 37 of the shaft 31 has s traveling nut
34 which is restricted to a longitudinal movement by
gutleson the yoke32. Thistra veling nut isarranged to
engage the fixed stops 35 and 36 when the drum 4 has
made a predetermined number of revolutions and the

- car has reached the limits of its travel . the resyll being

that the flicr 33 is revolved back to stop position. The
brake cam being symmetrical it is immaterial 1n which
direction from normal pesition the flier is moved as in
either case the weight 28 will be lifted and the brake
released. 38 designates a washer which is held in
place by the nut 39 and serves as a thrust bearing for
the shipper sheave 33. Motion of the sheave in the
opposite direction is prevented by the cam 40 engaging
the toe 29 of the brake lever 27. The cam 40 MOVes
with the brake cam and controls the positicn of the
switch levers 41 and 42. These levers are pivoted re-
spectively at 43 and 44 to the brackots 45 and 46 which
are carried by the rousing 1. The downwardly project-
ing arms 47 and 48 are respectively provided with anti-
friction rollers 49 and 50 which are held against the
symmetrical cam 40 by means of the springs 51 and 52.
That is, the springs 51 and 52 tend to rock the levers
41 and 42 so as to bring the rontacts 53 and 54 mounted

- on but insulated from the switeh arms 55 and 56 respec-

tively, into engagement with the fixed contacts 87 and

" 08.  Fig. 1showsthat the contacts 57 and 58 are secured

to but insulated from the Lrackets 45 and 16, respec-
tively, and that pins 59 and 60 pivotally connected to
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the lower ends of e arms 47 and 48 ol passing
through the lower porddons of said brackets retain the
springs b1 and 52 in place.

In IFig. 3 1 have shown the shipper sheave 337 and
parts rigid therewith of different proportions than in
Iig. 4 and have omitted the stop motion apparatus, in
order to show more clearly the main switch and the
means for operating it. The drum shaft 37 in this case
s of the same diameter throughout its length. The
main line switch comprises a contact Gl sultably
mounted on a base of insulation 68 which is fixed to the
housing I, and a movable contact 62 carried by hut in-
sulated from the switch arm 63 of a lever 64 which is
pivoted at 69 to a bracket 70 also fixed to the housing 1.
The lever 64 has also a downwardly projecting arm 65
with an anti-iriction roller 66 at its end which 1sadapted
to be engaged by the cams 67 and 677 (Fig. 1) shown in

Figs. 1 and 3 integral with the yoke 32 and the cams 40

and 30. The main line switch 74 is he¢ld normally in
open position by means of the spring 72 which 18 held
in place by the pin 71, this pin being pivoted to the

rock lever G4 at 73 and projecting through hoeles, in the

insulation 68 and bracket 70. Although the main line
switch comprises only one set of contucts the reversing
switches each comprise two sets of contacts, this being
clear from an ingpection of Figs. 2and 7. In Fig. 7 it
is shown that the levers 41 and 42 have double switch

arms 53, 79 and 80, 56, respectively, the movable con- |

tacts 53, 77 and 78, 54 being adapted to engage the con-
tacts 57, 75 and 76, 58. Two arms and double sets of
contacts are necessary for cach reversing switch in this
casc because of the conneciions to a polyphase alter-
nating current motor. Omnly one set of contacts 61, 62
is necessary for the main line switch, however. Fixed
to the lower central portion of the yoke 32 18 a pin 81
as indicated in Fig. 3. This pin is adapted to engage
the arc-shaped movable cam 82 which is fixed to the
vertical stem 83 of the rheostat 13. 137 (Fig. 3) repre-
sents the mounting plate for the switches 92, 93 (Fig. 7).
The stem 83 is guided in its movement by the guide 84
in the bracket 86 which is secured to the worm casing
12. -To the lower end of the stem 83 18 connected a dash

pot 87, between which and a cap 88 of a cam plate 90 1s |

placed a compression spring 89 to encircle said stem.
Normally the cam plate 90 is in such position that the
pairs of switches 92 and 93 controlled thereby are held
in open position as indicated in Fig. 7 and the entire
resistance 91 is in circuit with the rotor of the motor.
This resistance is connected to the rotor circuits through
the slip rings 94 and when the stemn 83 18 released the
plate 90 is forced upwardly so that the pairs of switches
from bottom upward will be operated successively to
oracdually cut out the resistance 91. This construction
is not described jn detail as it 18 per se no part of my in-
vention and being fully described in the patent to
Thlder, 726,303, April 28, 1903, motor controlling appa-
ratus. Any other means for suitably starting an alter-
nating current motor 1ay be used if desired.

[ will now describe the slack cable device. Refer-
ring to Fig. 4 it will be noticed that the left-hand end
of the cam 30 is provided with teeth 97 to engage wiih
corresponding teeth 96 to form a clutch. The teeth 96

are on the collar 114 which is loosely {eathered to the

—

l
l
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circumferentially.  This collar has a cireular grovve 98
with which is arranged to engage the fork 95 of a heli-
crank lever 100 which is pivoted at 99 on a bracket 115

fixed to the housing 1. The bell-crank lever 100 1s-

pivotally connected at 100/ to the link 102 which in
turn is pivotally connected at 103 to the lever 104,
This lever is pivolted at 105 on top of the housing 105

- and is pivotally connected at 106 to the downwwrdly

cxtending link 107 which is pivoted at 108 to the lever
112. The lever 112 is pivotally mounted on the
bracket 116 which extends from the lower left-hand

portionr of the housing 1. A lever similar to that desig-

nated by the reference number 112 1s pivoted on the
bracket 117 which extends to the right from the stand-
ard 7. These levers are weighted by means of the
weights 113 and 120 which are adjustably mounted on
the outer ends of the lever arms 119 and 121, respec-
tively. The other lever arms 110 and 122 have 1then
outer ends rigidly connected together by means of 1l
rod 123 which serves as a bearing for the sheave or pul-
fey 124. The elevator machine is shown in Figs. 4 and
5 as a ceiling machine in that the elevator apparatus 1s
placed above the hatchway and the hoisting cable 125
passes downwardly directly to the car or platiorm.
From Fig. 5 it will be seen that when the cable 125 is

under sufficient tension it will force the puiley 111 to

the left and consequently the link 107 upwardly and
the clutch collar 114 to the left; and miaintain the latter
out of engagement with the teeth 97.  When, however,
the cable 125 becolnes slack, as when the car sticks on
the guideways, the weights 120 and 113 will act to
move the levers and links in the opposite direction =o
that the teeth on the collar 114 shall engage those on
the cam 30.
erated by the drum shait 3 to move the shipper or ther
sheave to central ¢r stop position and thus stop the
hoisting apparatus.

The operation of my device is as follows: Assuming
that the parts are in their central or stop positions az 1n-
dicated and the main line and reversing switches con-
sequently in open position, let the shipper sheave 33
be rotated in a clock-wise direction. The cam 30 will
immediately act on the toe 29 of the brake lever and
effect a release of the brake. A short time thereaiter
the right-hand portion of the cam 40 will release the fe-
ver 42 and allow the spring 52 to close the switch con-
tacts 54, 38 and 78, 76 (Fig. 7}, the lever 41 heing held
during this time in normal position by the concentiie
portion of the cani 40. Substantially at the sune Lime
that the right-hand reversing switch is closed the cam
67 strikes the roller 66 and with a sudden or quek
movement rocks the lever 64 to effect a closure of the
main line switch 174 by bringing the contacts. 62 and
61 into engagement.
closed, current will now pass from the mains 127, 128
and 129 to the motor terminals 130, 131 and 182, re-
spectively; that from the main 127 passing through the
wire 127/, contacts 76, 78, and wires 133, 134 to motur
terminal 131; and that from main 129 passing through

The switch 126 (Fig. 7) being

-3
il

50

When this occurs the clutch will be op-

100

105

114

115

120

the wire 129/, contacis b8, 54, and wires 136, 137 to

motor terminal 132. By rotating the flier sheave in
an anti-clockwise direction the left-hand reversing
switch will be closed and the right-hand one held open.

shaft 31 so as to be free to slide longitudinally but not 4 In this case two of the phases will be reversed since the

125
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e mﬂm 127 wnll be connacteﬂ to mutor termmul 132 and.

~mnin 128 to motor terminal 130. The motor will therc-
fora rotate in the oppositc direction.

Whether the shipper shoave is retated in one dirvec-
tmn or the other it will be seen that it is moved through
abﬂut g0° and that as it appmaches the limit of its mo-
“'tion the yoller 138 vn the pin 81 will move out of en-
gagement. with the arc-shaped cam 82 and allow the

*.spring 89 to move the rod 83 und consequently the plate

90 which is attached to it by mcans of the cap 88,
slowly upwar{l agunst the action of the dash-pot 87.

: - As the plate moves upwardly the switches 92 and 93

Wﬂl be closed in pairs one after another to gradually

.ahurt-cm:mt the resistance 91. This will allow the :
motor to start with a strong torgue and gradually in- -
. crease to full speed when all the resistance 91 will be

 short-circuited.

"~ When it is desired to stop the motor the shipper
sheave- is simply rotated back to central position, the
-flat portion on the cam 30 emhhng the operator to de-
termine when central position is reached so that the
sheave will not be rotated too far. The spring 72 op-
erates to open the main line switch 74 and the cam 40
opens the reversing switch which had been closed.
The roller 138 also engages the arc-shaped cam 82 and
deprmea the same so that the rod 83 and plate 90 will

 receive a downward movement s0 as to open the

" . awitches 92 and 93.
“. - possible to reverse the motor without first opening the
30

40
50

. 65

'::j'j?-j-:l'i'f_o

mwechanism therefor,

It is therefore seen that it is im-

switch 74 and reinserting the starting resistance 91 in
the rotor circuit. _

Having thus described my invention and without

limiting myself to the precise construction of details

;',:i:.'ijﬁ-lffi-' | and arrangement of parts, what I claim and desire to
135

have protected by Letters Patent of the United States
iS:

1. The combination with a hoistipg drum, of a drum
shaft, a motor for rotating said dram, a brake, brake ap-
pivinz means. a shipper sheave, and means co-acting with
said sheave for operating ssid motor and sald hrake-apply-
ing means.

2. The eombination with heistinz appavatus, of hrake
a motor connected to said holsting
apparatas, 8 shipper sheave, and meaons co-acting with
siaid akipper sheave for operafing both said motor and sakl
rake inechanism.

3. The combhination witly holsting apparatos, of brake
mechanism therefor, 2 motor for driving sald hoisting ap-
paratus, a shipper sheave, and means co-acting with said
shipper sheate for simultapeously operating said meotor
ond sald hirnke mechanism.

4. ‘The combination with helsting apparatus, of n brake,
hrake-applying means, a motor for suid holsting apparatus.
a shipper sheave, means operated by said shipper shesive
for actuoting said brake-applring means to relegse the
same, and means operated also by said shipper sheave for
starting the motor,

5. The cvontbination with hoisting mechanlsm, of bhrake
mechainism therefor, means for operating said brake mech-
anlsm,. an clectric motor €for driving the hoisting aprarntus,
reversine switches for the motor, and meiansg co-acting
with said operating means for controlling sald reversing
switehes.

6. The conmbinution with hoisting. apparatus, of hrake
mechanism therefor, an electric moter for driving said
haoisting apparatus, and means for operating sald Inake
mechanism nand for controlling the circaits to sald moteor.

7. The combioation with helsting epparatus, of hcake
mechaniasm therefor, an electric motor for deiving. E_!lhl
hoisting apparatus, switches for closing the circults to

S g -

- - -1 - - e e s

s J— kel nE—

| for aetnating said Lolding

1 switches for sald motor,

anlt] motar, and slugle meehanism for oparating sald brake
mechanism and &81d switches.

R. The combimitlion with hoisting appnratus, of brake
mechanlasm therefor, an eolectrie motor for driving sald
holuting apparatus, reversing switebhes for genid motor, and
u gingle device for operating sald brake mechaplsm and
apid swlitches. -

4. The combination with holsting apparntus, of brake
mechanlsm therefor, an electric motor, reversing awitches
fur said motor, meana for closingy salid reverasing switches,
means for holding sald switehes in open position, means
means to refease one of sald
switches, and means oo-aciing with sekl actunting-menas
for releasing sald brake mechanism.

10, The combination with hoisting apparatus, of brake
mechanism therefor, a cam for operating sald brake mech-
aniam, an electric motor, reversing switches for said motor,

76

80

85

means for closing snid switches, a cam for holding said

reversing switches normnlly In open position, and means
for actuating saild cams to effect the relcase of the brake
mechanism and the closing of one of sald switches,

11. The combination with hoisting apparatns, of hrake
mechanism therefor, 2 cam for operating sai@ brake mech-
anism. an electric motor, switches for said motor, means
for closing said switches, a cam for holding said switches
in open position, and a flier sheave for actuating said
eams for efiecting the release of the brake mechanism and
the closure of one of sald reversing switches.

12. The combination with holsting apparates, of brake
inechianism therefor, an eleciric motor for driving said
boisting apparatus, a main line switch and reversing
and a single device for operating
sald brake mechanism nnd effecting the closure of one of
the reversing switches and of the main line switch.

13. The combination with hoisting apparatus, of brake
mechanism therefor, a cam for operating said brake tnech-
anism to release the same, an electric motor, a main line

switch and reversing switches for said motor, weans Ifor

cloging said reversing switches, means for opening said
main line pwiteh, a cam for holding said reversing switehes
in open pousition, 2 cam for positively actuating said main
line switch fo close .the same, and 3 shipper sheave for
nctuating all of said cams.

1+. The combination with a hoisting drum, a drom
sliaft, an electric motor counnecied to drive saild shaft and
drum, brake mechanism, a shipper shéave mounted loosely

~on said drum shaft, 2 cam connecied to said sheave for
' operating said brake mechanism, motor<controlling means,

and additional cams connected to said sheave for operatinge
said motor-controlling means.

15. The combination with hoisting apparatus, of bLrake
mechanism therefor, a shipper sheave, a cam carried by
said sheave Tar ogperating said broke mechanlsm, a motor
for driving said hoisting apparatus, meotor-controlling
means, aod additional cams ecarried LYy sald sheave for
aperating sald motor-controalling means.

1G. The combination with hoisting apparatas, of brake
niechantsm therefor, a motor for driving sald holsting ap-
paratus, motor-controlling means, and 8 single device for
operating said brake mechinism and s:id motor-controlling
menns substuntially at the same time.

The combipation with hoisting apparatus, of Limke
mecliznism therefur, a motor for driving said heisiine ap-
paratus, motor-controlling means, means for operating
sald brake mechanism and motor - conlrolling means, a
cluteh co-acting with said operating-means. and a slack
cable device for actunting salld cluteh to effect a stopping
of the holsting apparatas.

- 18, The combination with hoisting apparatus. of brake
mechanism therefor, an electric motor, startinyg registaoee
for said moter, means {or controlling sald startiny: resist-
ance. and ¢ single device for effecting the operation of
said wake-mechanism and of said controlling-means.

10. The combination with holsting apparatus, of Isake
mechanizsm therefor, an electric motor, aa adjustable rheo-
sint for sald metor, switches for cloging the cireanits to
the motor, and a single idevice for operating said heake

mechanism and permitting the clogiure of sald switehes and

the operatlon of sRaid rhieostat.
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2. The combinntion wlth hojsting apparatus, of an clec- |

triec motor for driving the same, 1 main Hue swhoeh and
reversiay mwvitches for culd molor, sectional aturlIng resist-
alce for the motor, menns tor awlomatieally enlting ool
sititd rosistnnee, o shippec wlienve, ] menhs netuated by
snld shiipper shenye fur cloging the wain lne swhteh, per-
mitting one of the reversing switehes to hie elosed, nhd pir-
witting the apecation of suid means for antoinatically

cutting out the resistance.
21. 'Phe combination wlth hoisting apparvatus, of ke

nechanfism therefor, an alternafing current motor; starf- |

Ing mechanisin thervefor, and a single device for opervating
e id hirake wechnnism and sald motor starting mechauism,

a9  The combination with holsting apparatus, Lritke
mechanlzm therefor, an alternating current motor for driv-
ine snid hoisting apparatus, a starting device for said
notor, a ahipper sheave, and means retuated by said ship-
per sheave for effecting the operation of said brake mech-

anism and said starling device.
23 fye combinntion with hoisting apparatus, of brake

P,

850,044

mechanlsm therofor, ap alternating current wmotor, o Inain
awltely and revevsing awltehes foar anld motor, an adjnst-
able rhoostat for controlilng tho pneceleratlion of giald mator,
and 1 glngie deviee for effecting the oparation of snid brake
nwechanksm, the clusure of sakd maln switcehh nnd one of
anld reversing switches and the operntion of the rheosint,

o1 e comblnution with a holatlng drum, of n drum
shaft, a shipper shegve mounted loosely upon an extenslod
of salld ghaft, hrake mechanism, an electrle motor for driv-
ing satd holsting apparatus, motor-contrelling means, and
menns actuated by snid shipper sheave for offecting the
operation of sald meotor-controlling means,

In testimony whereof, 1 have gigned my name to this
specification in the presence of two suhseribing wltnesses.

WILLIAM L ITULTGREXN,

Witnosses -
I8AAC BICHARDS,
WaLTkn . Coopgel,
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