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ELECTRIC-LIFT MACHINE AND THE LIKE.

Application filed Dccember 18, 1924, Serial No. 756,852, and in Australia January 15, 1924. Renewed
February 24, 1927.

This invention relates to improvements in
and connected with electric lift machines
and the like, and more particularly to im-
proved lift-car levelling apparatus and to

automatic control means therefor.

In electrically operated and electrically
controlled lifts of ordinary type, skill and
accuracy arve required on the nart of a lift
attendant to stop the lift car at exactly a
required floor level, due particularly to the
tendency of the car to over-run the stopping
point, even after the lift motor has been
gwitched off and the brakes have been ap-
nlied to the lift machine. At varying
speeds of travel and with varving car loads
this advantage is augmented, with the result
that the lift attendant has frequently to
reverse the lift motor several times during
one {rip to return the lift car to the correct
stopping points, and also to make contacts
of short duration on the car switch to cause
the lift car to travel but relatively short
distances. These levelling operations cause
jerky movements cf the lift car, which is
objectionable to the car passengers and is
also harmful to the lift machine and motor,
while being wasteful both of time and of
electrical energy -expended.

The present invention provides an auto-
matie car levelling apparatus for an electri-
-ally operated lift which will ensure exact
and accurate stopping of the lift car at
floor levels or landings, regardless of the
load and of the speed of the lift car, with-
out necessitating reversing of the lift motor
or forming contacts of short duration on the
car switch.-

The invention also provides car levelling
apparatus for electrically operated lifts
wherein the actual stopping of the lift car
takes place at low speed so that the opera-
tion is exceedingly smooth and pleasant to
passengers.

The objects of the invention are accom-
plished by providing auxiliary reduction
and reverse cear on the lift machine, and
automatic selective mechanism for control-
ling said auxiliary gearing according to the
position of the lift-car to cause it to travel
in the required direction at low speed to the
required stopping peint. The selective con-
trol mechanism is switched into and out of
use automatically by the operation of the
car switch by the lift attendant, and when

-iary reduction and reverse gearing.

it is in use it is controlled by cam switches
that are located in the -lift ‘well and are
operated by a -cam on the lift car.

The selective centrol mechanism is con-
nected to the lift motor relays which it main-
tains closed when the car switech has been
switched off to keep the lift motor running
in the same direction, until such time as the

Tift car has reached and is exactly level with

the required stopping point.

The selective control mechanism includes
relay control switches. which are preferably
located on the lift control board and con-
nected to. electro-magnetically operated
clutches and brakes provided upon the auxil-
These
clutches and brakes, when operated by the
relay confrol switches, throw the auxiliary
reduction gearing into use and according to
the position .of the lift car relative to the
required stopping point, said clutches and
brakes also enable the lift machine to be
driven either dirvectly, or to be reversed as
may be required to move-the 1ift car to the
selacted stopping point.

The auxiliarv reduction and reverse gear-
ing provided upon the Iift machine is pref-
erably of the epicyclic type, and it comprises
two gear cases, one of which accommodates
speed reduction pinions in mesh with gear
wheels that are fitted upon a central driving
spindle. . The other of said gear cases
houses the ~electro-magnetically  operated
clutches which enable both direct and re-
verse reduction drives to be obtained as re-
quired. The electro-magnetically ‘operated
brakes are arranged exteriorly :of the gear
cases, and they are operated synchronously
with the clutches by the relay control
switches. ,

Referring now to the accompanying draw-
ings:i— ‘

TFigure 1 is a view in front elevation of an
electric lift machine illustrating an auto-
matically operated and controlled car level-
line apparatus according to the invention.

Figure 2 is a cross-sectional view on line
2—2 of Figure 1.

TFigure 8 is a cross-sectional view .of the
auxiliary reduction and reverse gearing,
showing the speed reduction gear case and
the electro-magnetically controlled clutches.

TFigure 4 is & wiring diagram showing the
car switch, the cam switches in the 1ift well,
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the 1ift motor relays and the relay control
switches for selectively controlling the
electro-magnetically operated clutches and
brakes of the auxiliary reduction and re-
versing gearing.

Figure 5 is a view in elevation illustrat-
ing a modification wherein the auxiliary ve-
duction and reverse gearing are housed in
the winding drum of the lift machine.

Figure 6 1% 1 view partly in section of the
modification shown in Figure 5.

Referring to Figures 1 to 4, of the draw-
ings, 2 is the electric motor or power unit of
an electric lift machine and 3 indicates the
winding mechanism which may be of the
worm-reduction gear type commonly adopt-
ed in Ii‘ft machines. = Arranged between the
motor 2 and the winding mechanism 3 is
auxiliary reduction and reverse gearing 4
comprising two gear cases 5 and 6 “which are
rotatably suppm!ed by standards 7 rigidly
secured to a base 8 of substantial construc-
tion that also supports the said winding
mechanism and the lift motor. The gear
case 5 is constructed in two sections 5 and
5> which are rigidly secured together. Re-
volvably mounted in section 5 of said gen
case and extending outwardly therefrom is
a shaft 9 which 1s coupled at its outer end to
the spindle 10 of the lift motor 2—see Fig-
ure 1. '

A double helical plmon 11 is carried by
the inner end of the shaft 9 and it meshes
with two epicyclic gear WhLGlS 12 oppositely
arranged within the gear case section 5.
These gear wheels are keyed upon short spin-
dles 13 journaled at their opposite ends in
hall bearings 14 and 15 that are fitted in the
cheeks of the gear case sections 5* and 5P
respectively.

Titted at the ends of the short spindles
15 and accommodated within the gear case
section 5P are pinions 16 in mesh with a gear
wheel 17 that is formed on, or is secured to,
the end of a tubular shaft 18. This tubular
shatft is revolvably accommodated within a
sleeve 19 mounted upon the standards 7 and
it provides a support for an enlarged boss
20, formed centrally upon the cheek of the
gear case section 5V

The outer end of said tubular shaft 18 is
tapered at 21, and rigidly fitted thereon is
a cast metal clutch wheel 22 which has
clutch plates 23 on the interior surface of its
flange. This clutch wheel is maintained
rigidly upon the tubular shaft 18 by a nut 24
on the said tapered end 21.

Revolvably supported within the said
tubular shaft is an extension spindle 25,
which is constructed having a flange 26
formed on its inner end for rigid aflixture
in approved manner to the w eb portion 27
of the gear case section 5 A ball bearing
98 is fitted in the flanged end 26 of said
spindle 25 and rev olmbly supports the in-
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ner end of the shaft 9, which is coupled to
the spindle 10 of the electric motor 2. Said
extension spindle 25 is constructed having a
tapered outer end 29, whereon is fitted a
second cast metal clutech wheel 30, having
clutch plates 31 fitted to the mtu ior surtaua
of its flange. This clutch wheel 20 is re-
tained rigidly upon the tapered end of suaid
extension spindie 25 by a nut 32.

Arranged in longitudinal alignment with
the extension spindle 25 is a third shaft 33,
which is coupled at its outer end to the spin-
dle 34 of the lift winding mechanism 3—sec
Irigure 1. The inner end of said shaft 33
is also tapered as at 35 and keyed upon said
tapered end is an annular electro-magnet 36
having an armature 37 of disc shape, that is
connected by rods 38 to a clutch dise 39 fur-
nished with clutch plates 40.. These last-

mentioned clutch plates are normally main-
tained in driving engagement with the

clutch plates 81 on the clutch wheel 30 by
the tension of coiled springs 41 embracing
the rods 38 and bearing against the electro-
magnet 36 and the said armature.

Secured to the electro- magnet 36 is a
sleeve 42, which passes around the clutch
wheel 30 and is secured to a second electro-
magnet 43 disposed adjacent to the clutch
wheel 92. This eletero- magnet 43 has its
armature 44 connected by rods 45 to a clutch
disc 46 having clutch plates 47 that are nor-
mally maintained in driving engagement
with the clutch plates 23 on the clufch wheel

22 by the tension of coiled springs 48 em-
bracing said rods 45.

The Wlndmos of the electro-magnets- 36
and 43 are cach separately connected to slip
rings 49, to which current is supplied hy
contact brushes (not shown) that are con-
nected to the selective control system here-
inafter described. These slip rings 49 are
fitted upon a panel 50 of insulating mate-
rial, which is supported from the “electro-
magnet 36 by means of a ring 51.

Surrounding the section 5% of the gear

ase and also encircling the cluteh wheel 92
are electro-magnetically operated brakes 52
and 53 each having brake shoes .)} Um are
pivoted at 55 to the standards 7. The shoes
54 of said brakes are normally maintaived in
engagement with the exterior surfaces of
thc gear case secticn 5* and the cluteh wheel

bV means of coiled springs 56 which ave
a’dadwd to eye bolts 57 fitted in lugs 58 car-
ried by said brake shoes,

The brakes 52 and 53 are operated by
solenoids 59 and 60, \\huh are attached to
the brake shoes above the coiled springs 5 ()
and each independently connected to the
lective control system as hereinafter dﬂ-
seribed.

Figure 4 illustrates the selec tive control
ystem included in the invention, and in this
view 61 indicates the lift car and 62 the
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car switch. The “down” contact 63 of said
car switch is connected in usual manner by
a cable 64 to the electro-magnet 65 of the
“down” lift motor relay 66, while the “up”
contact 67 of said car switch is connected
by the cable 68 to the electro-magnet 69
of the “up” 1ift motor relay 70.

Each of the lift motor relays 66 and 70 is
connected in the usual manner by cables
(not shown) to the electric lift motor 2,
and also by wires 71 to the power lead desig-
nated by 7T2. '

The 1ift motor relays 66 and 70 are also
electrically connected by wires 73 and T4,
respectively, to relay control switches 75
and 76. The contacts 77, 78, 79 and 80 of
said relay switches are independently con-
nected by wires 81, 82, 83 and 84, respective-
ly, to the clutch electro-magnet 43, solenoid
60, magnet 36 and solenoid 59.

Provided on the car switch 62 are contacrs

‘85 connected to the power lead 86 and there

are also contacts 87 and 88 conmnected by
wires 89 and 90, respectively, to contacts 91
and 92 -of a selector switch 93 that is nie-
chanically operated by the action of the lift
motor relays 66 and T0.

The contact 91 of said selector switch is

connected by a wire 94 to the electro-magnet

95 of a relay 96, while the contact 92 of ‘said

‘selector switch 1s connected by a wire 97 to

the electro-magnet 98 of a relay 99.
The relays 96 and 99- each have three
switch arms 100, 101, 102, 103, 104 and 105,

5 respectively, having contacts 106, 107, 108,

109, 116 and 111. The contacts 106 and 111
of said relays are connected by a wire 112
to the cam switch circuit 113 having cam
switches 114 arranged in the 1ift well, while
the contacts 108 and 109 of said relays are
connected by a wire 115 to a cam switch
circuit 116 having cam switches 117, that
are also arranged in the 1lift well. :

‘The contact 107 of the relay 96 is con-
nected by a wire 118 to the cable 68 that is
wired to the “up” contact 67 of the car
switch, while ‘the contact 110 of the relay 99
is connected by a wire 119 to the cable 64
that is wired to the “down” contact 63 of
the car switch.

The switch arms 100 and 103 of said re-

lays 96 and 99 are connected by a wire 120

to the electro-magnet 121 of the relay con-
trol switch 75, while the switch arms 102-and
105 of said relays are connected by .a wire
122 to the electro-magnet 123 of the relay
control switch 76. ‘Both of said electro-mag-
nets 121 and 123 of the relay control switches
75 and 76 are connected by a wire 124 to the
neutral or middle wire 125 of a three wire
distribution system.

The switch arms 101 and 104 of the relays
96 and 99 are respectively connected by
wires 126 and 127 to the -electro-magnets
95 and 98, and they are also both connected

by a wire 128 to a common cam switch cir-
cuit 129,

The switch arms 100 and 105, and 102 and
108 have auxiliary contacts 130, 131, 132 and
133, respectively, which are connected by
wires 184 and 1385 to the neutral wire 125.
These auxiliary contacts are arranged to
automatically break circuit with the neutral
wire 125, when either of the switch arms
100 or 105, and 102 or 103 is closed, thus
providing  electrical interlocking ~means,
which will prevent both of said pairs of
switch arms from operating: at the same
time.

In operation, when the lift -car 61 is as-
cending, the.car switch 62 will be moved to

the right to make contact with the “up”

contact 67. The current flowing through
the cable 68 energizes the electro-magnet 69
of the “up” motor relay 70, and causes the
lift motor 2 to be switched into use. The
motor drives the shafts 9 and 10 and as both

80

sets of clutch plates 23, 47 and 31, 40 are

being maintuined in driving -engagement
with each other by the coiled springs 48
and 41, the gear cases 5 .and 6 are both
rotated and the auxiliary reduction and re-
versing gearing is not in use, so that a di-
vect and unreduced speed drive is trans-
mitted by the shaft 34 to the winding mech-
anism 8 of the lift machine. Simultane-
ously, with the operation of the relay 70, the
selector switch 93 is operated to.cause con-
tact to be made between the contacts 91.

U][)on the 1ift car arriving near to the de-
sired stopping point, the car switch 62 is
moved to the “stop” pos‘tion but before-it
breaks contact with the “up” centact 67, it
engages the contacts 85 and thus enables
current from the power lead 86 to flow
through the wire 89 to the contacts 91 of
the selector switch 93, and thence through
wire 94 to the electro-magnet 95 of the relay
96. The energization of said electro-magnet
causes the three switch arms 100, 101 and
102 of said relay 96-to be closed against the
contacts 106, 107 and 108. The closing of
the switch arm 101 allows current to then
flow through the wire 118 to-the electro-
magnet 69 of the “up” motor relay 70, thus
maintaining said relay closed. The sift
motor 2 is thus not switched off and stopped
by the car switch 62, but is maintained 2un-
ning in the same direction as originally by
the current flowing through the gwitch arm
101 of the relay 96. ,

The closing of the switch arms 100 and
102 against the contacts 106 and 108 causes
the cam switch circuits 113 and 116 to be
closed, so that the operation of the lift ma-
chine is now -controlled solely by the cam
switches 114 and 117 in the lift well.

Should the lift car be at a level that is
below the required stopping point when the

car ‘switch is moved to “stop” position, the
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car will operate the cam switch 117 to thus
close the switeh cirewat 116. Current will
then flow along the wire 115 and through
the contact 108 and the switch arm 102 to
the wire 122, and thence to the electro-mag-
net 123 of the relay control switch 76 and
then through the wire 124 {o the neutml
wire 195. Said relay control switch 76 is
thus operated fo cause contact to be made
with the contact 79. Current is thus caused
to flow from the lead wire 72 through the
motor relay 70 and thence by the wire 74
through the relay control switch 76 along
the wire 83 to the clutch electro- magnet 36
of the reduction and reverse gearing 4.

The energization of the clutch eleCuO'
magnet 36 causes the armature 37 to be.
attmcfed against the action of the coiled
springs 41, causing the clutch disc 39 to be
moved ]anldlY and the clutch plates 40
on said disc to be disengaged from the clutch
plates 31 on the clutch wheel 30.

During the energization of the clutch
electro- mfwnet 36, cunent alco flows from

5 the wire 12 through wire 73 to the relay

control switch 75 and through the contact
78 along the wire 82 to the br ale solenoid 60,
causing “the brake 53 to be opened -from the
clutch wheel 22 against the action of the
coiled spring 56. Tt will thus be observed
that the clutch wheel 30 and the electro-
magnet 36 are now disconnected and the
bml\e 53 is released from the clutch wheel
22, while the electro-magnet 43 is still con-
nected through the clutch plates 23 and 47
with the clutch wheel 22, and the brake 52
is still applied to the surface of the gear
case section 5™

The lift motor 2, now being maintained
running in the same direction as originally
by the switch arm 101, drives the shaft
9, which acting through the pinion 11, ro-
tates the ep'cychc gear wheels 12. Said
gear wheels now drive the short spindles
13. which in turn rotate the tubular shaft
18, acting through the pinions 16 and the
gear wheel 17. By reason of the gear ratios
of the said gear wheel 17 and the pinions 16,
the tubular shaft 18 is driven at considerably
lower speed than the shaft 9.

The tubular shaft 18 drives the clutch
wheel 22, which acts through the clutch
plates 23 and 47, and in turn rotates the
electro-magnet 43. Said electro-magnet 43
then drives the electro-magnet 36 through
the sleeve 42, causing the shaft 33 o be ro-
tated and thus transmit motion to the wind-
ing mechanism 8 through the coupled shaft
34.

It will thus be seen that the motor 2 is
connected through the auxiliary reduetion
gearing 4 to the winding mechanism 3,
W heIeby the speed of the u(well’nw lift car
is very considerably reduced. The Lift car
thus moves upwardly under the reduced

1,623,349

speed, until it has reached the correct stop-
ping point, when the cam switch 117 is re-
leased to interrupt the switch circuit 116
and allow the electro-magnet 123 of the re-
lay control switch 76 to be de- energized.
The contact at 79 is thus broken, so that the
clutch electro-magnet 36 is de-energized to
allow the armature 37 to move outwardly
under the influence of the coiled springs 41
and again bring the clutch plates 40 into en-
gagement with the clutch plates 31 on the
cluteh wheel 30. Simultaneously with the
de-energization of the clutch electro-magnet
36, the electro-magnet 69 of the motor relay
70is also de-ener crlzed causing the motor 2 to
be stopped and both of the brakes 52 and 53
to be applied.

Should the lift car have over-run the
required stopping point, the cam switch
114 will be operated causing the cam switch
cirenit 113 to be closed to allow current
to flow along the wire 112 through the
contact 106 and the switch arm 100 and
thence by the wire 120  to the electro-
magnet 121 of the relay control switch

Said relay control switch 75 is thus op-
erated to cause contact to be made with the
contact 77, and allow current to flow through
the wire 81 to the clutch electro-magnet 43.
The energization of said clutch electro-mag-
net 43 causes the armature 44 to be attracted
causing the clutch plates 47 on the clutch,
disc 46 to be moved out of engagement with
the cluteh plates 23 on the clutch wheel 22,
During the energization of the electro-mag-
net 43, current also flows through the con-
tact 77 of the relay control switch 75 and
along the wire 82 to the solenoid 60 of the
brale 53, causing said brake to be released
from the gear case section 5% It will be
thus seen that the electro- magnet 43 has been
energized to release the cluteh wheel 292, and
the electro-magnet 36 is de-energized, while
the brake 53 is released from the gear case
section 5% and the brake 52 is applied to the
clutch wheel 22.

The lift motor 2, being maintained run-
ning in the same direction as originally by
means of the switch arm 101 as previously
described, drives the shaft 9 causing the
pinion 11 and the epicyclic gear wheels 12
to be rotated. The short spindles 13 are
thus driven to cause the pinions 16 to rotate
around the gear wheel 17 which is now main-

tained Stdtlondl} by the action of the brake -

52 on the clutch whcel 22. The gear case 5
is therchy driven causing 10tdt10n of the ex-
tension spindle 25, w hich in turn drives the
clutch wheel 30. Sald clutch wheel 30 act-
ing through the clutch plates 31 and 40 now
dl 1ves the electro-magnet 36 and causes the
shaft 33 to be rotated. The lift motor, by
bem«r connected to the winding mechanism
3in the manner described, causes said wind-
ing mechanism to be driven at reduced speed

70

(6]

80

80

100

110

130



2¢

30

35

40

45

60

60

65

1,623,349

in reverse direction, whereby the lift car is
returned to the correct stopping point with-
out necessitating reversal of the motor.
When the lift car reaches the required stop-
ping level, the motor 2 is automatically
stopped, the clutch electro-magnet 36 is de-
energized and both the brakes 52 and 53 ave
automatically applied in the manner before
described by the cam switch 114 in the lift
well.

When the lift car is travelling down, the
car switch 62 will be moved to the lett to
make contact with the “down” contact 63
and allow current to flow through the cable
64 to the electro-magnet 65 of the “down” or
reverse motor relay 66 to cause the direction
of the motor 2 to be reversed. Simultane-
ously with the operation of the motor relay
66, the selector switch 93 is operated to cause
contact to be made between the contacts 92.
On arrival near to the vequired stopping
level, the car switch 62 is moved by the lift
attendant to the stop position, as previously
described, to allow current to flow through
the wire 90 to the contacts 92 of the selector
switch 93, and thence through the wire 97
to the electro-magnet 98 of the relay 99.
The energization of said relay electro-mag-
net 98 causes the thiee switch arms 103, 104
and 105 to be closed against the contacts 109,
110 and 111. The closing of the switch arm
104 against the contact 110 allows current
to flow through the wire 119 to the electro-
magnet 65 of the “down” motor relay 66,
thus maintaining said relay closed and keep-
ing the lift motor rotating in reverse direc-
tion. The closing of the said switch arms
103 and 105 against the contacts 109 and 111
causes the cam switch circuits 113 and 116
to be closed in readiness whereby the opera-
tion of the lift machine igz now controlled
solely by the cam switches 114 and 117 in
the Tift-well. The lift car will now operate
either the cam switch 114 or the cam switch
117, according to whether it is above or
below the required stopping level, to cause
the operation of the brakes and clutches as
previously described. .

Figures 5 and 6 illustrate a modifica-
tion of the invention wherein the 'drum
136 of the winding mechanism is coupled
directly to the motor 2, and the auxiliary
reduction and reverse gearing and the elec-
tro-magnetically operated clutches are
housed in said drum. In this form of ap-
paratus, the shaft 9 has a reduced portion
187 upon which the pinion 11 is fitted, and
said pinion meshes with the two epicyclic
and oppositely arranged gear wheels 12 that
are fitted on the short spindles 13 monnted
in the ball-bearings 14 and 15 provided in
the sides of the gear case 5. Fitted at the
ends of the short spindles 18 are the pin-
ions 16, which mesh with the gear wheel
17 formed on the tubular shaft 18. The

S

winding drum 136 is loosely mounted upon
a sleeve 138 arranged around the tubular
spindle 18, and it has clutch plates 139
and 140 fitted on its interior surface. Rig-
idly fitted to the end of the tubular shaft
18 is a clutch electro-magnet 141 having its
armature 142 mounted on rods 143 attached
to said electro-magnet. - Fitted upon said
rods 143 adjacent to the armature 142 is a
clutch dise 144, which has clutch plates 145
that are normally maintained in driving en-
gagement with clutch plates 139 on the wind-
ing drum 136 by coiled springs 146 encir-
cling said rods 143.

A second clutch electro-magnet 147 is rig-
idly secured to sthe gear case 5, and its
armature 148 has rods 149 upon which is
mounted a clutch disc 150 having -clutch
plates 151 that are normally maintained in
engagement with the clutch plates 140 on
the winding dram 136 by coiled springs
152 snrrounding the said rods 149. Slip
rings 153 and 154 fitted on insulating panels
155 and 166 are arranged on the end of
the electro-magnet 141 and also on an ex-
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tension on the gear case 5 to enable

current from the relay control switches 75
and 76 to be conveniently supplied to said
electro-magnets 141 and 147, The brakes
52 and 53, although not shown in Figures
5 and 6, are arranged to act upon the ex-
terior surfaces of the electro-magnet 141 and
the gear case 5 and they are operated and
controlled by the relay control switches 75
and 76 in the manner hereinbefore explained.

When the relay control switches 75 and
76 are operated in the manner described, the
brake 53 will be applied and the brake 52
will be released, while the electro-magnet
147 will be energized, causing the clutch
plates 151 to be disengaged from the clutch
plates 140 on the winding drum 136. The
Iift motor 2 is maintained running by the
relays 96 and 99 and now drives the pin-
ion 11, which rotates the tubular spindle
18 acting through the gear wheels 12, the
short spindles 13 ‘and the gears 16 and 17.
The said tubular spindle, in turn, drives the
electro-magnet 141, which acting through
the clutch plates 145 and 139, drives the
winding drum, 136 at considerably slower
speed than the motor shaft 9. The lift car
will thus be caused to travel at slow speed
until it arrives at the required stopping
level ;

When the reduction gearing is reversed by
the relay control switches 75 and 76, the
brake 52 is applied to the electro-magnet
141 and the brake 53 is released; while the
electro-magnet 141 will be energized to cause
the clutch plates 145 on the clutch disc 144
to disengage from the clutch plates 139 on
the winding drum 136. The lift motor then
rotates the pinion 11, which in turn drives
the spindles 13 and causes the casing 5 to
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rotate with the pinions 16 running around
the now stationary wheel 17 on the said
tubular shaft. The rotation of the casing
5 causes the attached electro-magnet 147 to
be rotated, which, in turn, drives the wind-
ing drum 136 in reverse direction through
the clutch plates 151 and 140, whereby the
lift car travels at slow speed and in reverse
direction to the required stopping level.

The improved lift car levelling apparatus
has been found to be highly eflicient in use,
and as the actual stopping of the lift car
takes place at low speed, the operation is
exceedingly smooth and pleasant to the pas-
sengers. Moreover, the 1ift motor does not
require to be reversed during a trip or to
be stopped unnecessarily with the result that
the motor and lift machine are not sub-
jected to any unnecessary wear, while a con-
siderable saving of time and power is also
effected.

What I do claim is:—

1. In an electrically operated lift, the com-
bination with a lift car and winding mecha-
nism of auxiliary reduction and reverse
gearing directly and positively ascociated
with said mechanism and interposed between
the same and the lift motor, relay control
switches controlling said reduction and re-
verse gearing, relays connected to szid relay
control switches and automatically switched
into and out of use by the car switch, and
cam switches in the 1ift well for operating
said relay control switches according to the
position of the lift car relative to a required
stopping level.

2. In an electrically operated lift, the com-
bination, with a lift car, its switch, and
winding mechanism, of auxiliary reduction
and reverse gearing directly and positively
associated with said mechanism and inter-
posed between the same and the lift motor,
and automatic selective control means for
controlling the reduction and reverse gear-
ing according to the position of the car rela-
tive to a required stopping level; said gear-
ing comprising epicyclic speed-reduction
gear, a direct drive clutch, a reverse drive
clutch, and electro-magnets for controlling
said clutches.

3. In an electrically operated lift, the com-
bination, with a lift car, its switch, and
winding mechanism, of auxiliary reduction
and reverse gearing directly and positively
associated with said mechanism and inter-
posed between the same and the lift motor,
relay control switches controlling the reduc-
tion and reverse gearing, relays connected
to said relay control switches and automati-
cally switched into and out of use by the
car switch, and cam switches in the 1ift well
for operating said relay control switches
according to the position of the car relative
to a required stopping level; said gearing
comprising epicyclic speed-reduction gear,
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a direct drive clutch, a reverse drive cluteh,
electromagnets for operating said clutches,
and connections between sald magnets and
the relay control switches.

4. In an electrically operated lift, the com-
bination, with a lift car, its switch, and
winding mechanism, of auxiliary reduction
and reverse gearving directly and positively
associated with sald mechanismm and inter-
posed between the same and the lift motor,
relay control switches controlling the reduc-
tion and reverse gearing, relays connected
to said relay control switches and automati-
cally switched into and out of use by the
car switch, and cam switches in the lift well
for operating said relay control switches
according to the position of the car relative
to a required stopping level; said gearing
comprising epicyclic speed-reduction gear, a
direct drive clutch wheel, a reverse drive
clutch wheel, clutch plates on said clutch
wheels, an electro-magnet for each clutch
wheel, an armature for each magnet, clutch
discs connected to said armatures, clutch
plates on said clutch disecs to engage the
first-named plates, and electrical connections
between said magnets and the relay control
switches.

5. In an electrically operated lift, the com-
bination, with a lift car, its switch, and
winding mechanism, of auxiliary reduction
and reverse gearing directly and positively
associated with sald mechanism and inter-
posed between the same and the lift motor,
relay control switches controlling the reduc-
tion and reverse gearing, relays connected to
said relay control switches and automati-
cally switched into and out of use by the
car switch, and cam switches in the lift well
for operating said relay control switches
according to the position of the car relative
to a required stopping level; said gearing
comprising two gear cases, epicyclic speed-
reduction gear housed in one gear case, a
tubular spindle connected to the speed-re-
duction gear, a central spindle connected to
said gear case, a direct drive clutch wheel
mounted on said tubular spindle, a reverse
drive clutch wheel mounted on said central
spindle, clutch plates on both of said cluteh
wheels, an electro-magnet for each of said
clutch wheels, a sleeve connected to both
magnets, armatures on said magnets, clutch
discs connected to said armatures, clutch

plates on said clutch dises engaging the

clutch plates on the clutch wheels, and elec-
trical control connections between said elec-
tro-magnets and the relay control switches.

6. In an electrically operated lift, the
combination with a lift car and winding
mechanism, of auxiliary rveduction and re-
verse gearing interposed between the lift
motor and the winding mechanism; said
gearing comprising epicyclic speed reduc-
tion gear, a direct drive clutch wheel, a re-
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verse drive clutch wheel, clutch plates on
said clutch wheels, an electro-magnet for
each clutch wheel, an armature for each mag-
net, a clutch disc for each armature, con-
necting rods between each clutch disc and
associated armature, clutch plates on said
clutch discs, and coil springs on said con-
necting rods for maintaining the clutch
plates on the clutch dises in dI‘lVlIlO' engage-
ment with the clutch plates on the clutch
wheels; relay control switches, a car switch,
relays connected to the relay control switches
and automatically switched into and out of
use by the car switch, electrical connections
between the magnets of the reduction gear-
ing and the 1elay control switches, and cam
switches in the lift well for operating said
relay control switches according to the posi-
tion of the lift car relative to a required
stopping level.

7. An electrically operated lift, according
to claim 6, wherein the electro-magnets are
of annular shape and are connected by a
sleeve.

8. In an electrically operated lift, the com-
bination with a lift car and winding mech-
anism, of auxiliary reduction and reverse
gearing directly and positively associated
with said mechanism and interposed between
the same and the lift motor, relay control
switches selectively controlling said gear-
ing, relays connected to said relay control
switches and automatically switched into
and out of use by the car switch, motor re-
lays connected to said car switch and to
the first-named relays, a selector switch op-
erated by said motor relays, and cam
gwitches 1n the lift well for operating said
relay control switchies according to the posi-
tion of the lift car relative to a required
stopping level.

9. In an electrically operated. lift, the
combination with a lift car and winding

7

mechanism, of auxiliary reduction and re-
verse oeaunv directly and positively asso-
ciated with said mechanism and interposed
between the same and the lift motor, relay
control switches for selectively controlling
sald gearing, relays connected to said relay
control switches, 1ift motor relays, connec-
tions between the first-named relays and
said motor relays for maintaining the lift
motor yunning when the car switch is
switched off, a selector switch operated by
saild motor 1el!y€ connections between said
selector switch and the car switch, connec-
tions between said selector switch and said
first-named relays, cam switch circuits con-
nected to said first-named relays, and cam
switches in said circuits arranged in the lift
well for operating said relay control switches
according to the position of the lift car rela-
tive to the required stopping level.

10. In an electrically operated lift, the
combination with a lift car and winding
mechanism, of auxiliary reduction and re-
verse gearing directly and positively associ-
ated with said mechanism and interposed
between the same and the lift motor,
relay control switches for “selectively con-
trolling said gearing, relays connected to said
relay control switches, and provided each
with three switch arms, lift motor relays,
connections. between the motor relays and
one of said switch arms, a selector switch
operated by said motor relays, connections
between said selector switch and the first-
named relays, cam gwitch eireuits connected
to the other
switches in said circuits arranged in the lift
well for operating said relay control switches
accor dma to the poqxtlon of the 1ift car.

In testimony whereof I affix my signa-
ture.

J. B. M, KNUTSEN.
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