May 29, 1962 K. A. KRAMER 3,036,665

SELY SERVICE ELEVATOR WITH SIMPLIFIED MECHANISM
Filed May 22, 1959

3 Sheets-Sheet 1

7R
2"°Foor
MMATRINNRY 13
74
™ 77
42'5; . | ©
— -
>
f K74 7”’
76
IST FLOOR 77
S~z
s
INVENTOR.

B vevie

AT TORNEYS



May 29, 1962 K. A. KRAMER 3,036,665
SELF SERVICE ELEVATOR WITH SIMPLIFIED MECHANTSM

Filed May 22, 1959 3 Sheets-Sheet 2

N
O

’ ~ Lz L3 |u
- 1 5F SSRF
0 g e M | L _
g o N 5FM 4F 4srF: | el ,‘Q
Oqfot—s
3 = 9
>~ -’o- AFM . ISRE E U b v D
SZ-IMLL‘:-’ z
w p——C
] . W
@ M o sre o
o L o =1 4
S H{l—= < <24
z ¢ 2 . ISRF © HOIST MOTOR
J. [—,
= g
g ; uo
4 0 .
3]
° L
2 3
o b3
F -
! 3 -
o Q .
& X
. L
e 3l
WZS
4T}
oxg Lz
35
§§ ['4 Jzo M |o M
a (o]
3 [
)-no‘“'::) 2
wREQ £
< o2& w
OEQ— .
T20Q ‘ ':t'
V)
LT d dm
4p ]
B
]
&
5
9
*
<
J
w
x
24
2
Q
u
o INVENTOR.
9 Kok M N,
BY R, S80S G s

AT TORNEYS



May 29, 1962 K. A. KRAMER 3,036,665

SELF SERVICE ELEVATOR WITH SIMPLIFIED MECHANISM
Filed May 22, 1959

[r/Lj 6

7 omrL

3 Sheets-Sheet 3

9THFL 197

svrL [ 08

|]\ 7™ FL

107

™ FL ﬂﬁo9

5 T™™H FL U/'OS
(¥ !
L 4TH FL . = fGL = -
P ux £=35R-¢
107 102 3 SR-a _ 3SR, px A4SR-d
109 " 4SR-b )
#vmﬂ_ o | =
3“ [ P [ 2sr-a 2SR ey Z3ke
- Shad o |
~lo4 ' fad
lo! ot 35r-b _,_Dﬁ M
o3 2uoFL = - UX ISR-e
108 ISR-& ISR :
e 17— Ll M N = =
—J
1 | = oR
107 |
N4 &

5. 28
T,

"3 12— 122
T r_I-AZT 2T 123

INVENTOR.
L,

Ww&ww

Hhaaere

AT TORNEYS.



United States Patent Office

3,036,665
Patenied May 29, 1962

1

3,836,665
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In order to make such an elevator car move in the right
direction, and stop at the right floors, it is necessary to
employ a control device for selecting floor stops and that
is moved in synchronism with the movements of the car.
Such a control device may be operated with a step-by-step
movement, both forward and reverse, in accordance with
the movement of the car and the direction of that move-
ment.  Contact strips cooperate with brushes to effect
changes in circuits as necessary.

It is an object of this invention to provide an improved
automatic elevator system which requires no mechanical-
ly-operated control device for selecting a floor, and which
has a selector system operated entirely by electrical relays
and impulse devices at the floors for operating the relays.

The control system of this invention is simpler than
those of the prior art, but the more important advantage
is its greater reliability and longer service life resulting
from the elimination of 3 mechanically-actuated selector
device with its moving parts, including contact strips or
brushes.

Another advantage of the relay selector of this inven-
tion is that it is an assembly of standard parts. Mechani-
cally controlled selectors are limited to each respective
installation. Each must be built to fit the number of sta-
tion stops that an installation has. Besides being ex-
pensive to manufacture, the components of the mechani-
cally-controlled selectors are different from the rest of
the control equipment and require special consideration in
the location of the main control unit,

The relay selector of this invention consisis of standard
relays such as are used throuigh the entire control system
of the elevator. This allows greater production quantities
of the standard relays; and makes unnecessary the stocking
of special selector items for maintenance service.

The wear of a mechanically controlled selector affects
the accuracy of the station stop, but there is no wear which
can affect the accuracy of this invention because the actu-
ation of the relays from the car movement is through an
inductive connection or simple conventional contactor
impulses.

By avoiding mechanical
such as chains, cable, or
mechanical wear and tear,
from time to time.

Other objects, features and advantages of the invention
will appear or be pointed out as the description proceeds.

In the drawing, forming a part hereof, in which like
reference characters indicate corresponding parts in all
the views:

FIGURE 1 is a diagrammatic elevation showing an ele-
vator car located in a shaft with inductive means at the
different floors or landings for operating the selector relay
system.

FIGURE 2 is a top plan view, on a greatly enlarged
scale, of the inductively-operated devices shown in FIG-
URE 1;

FIGURE 3 is a diagrammatic, enlarged, front view of
the coils and their holder shown in FIGURE 2;

FIGURE 4 is g greatly enlarged view of the vane used
on the elevator car in FIGURES 1 and 2;

connection to the moving car,
tapes, this invention eliminates
and the necessary replacement
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FIGURE 5 is a wiring diagram for the invention; and

FIGURE 6 is a wiring diagram of a modified form of
the invention.

FIGURE 1 shows an elevator car 10 which is movable
up and down in a shaftway 11. Different floors or land-
ings 12, 13 and 14 are located along the shaftway. The
elevator car 10 is supported by a cable 16 which passes
over a drum 18 at the top of the shaftway. A counter-
weight 20 is used to balance a portion of the weight of the
elevator car.

The drum 18 is connected with an armature shaft 22
of a reversible electric motor 24. The structure thus far
described is conventional and is illustrated only diagram-
matically since it is well understood in the art.

The elevator car is of the type which is equipped with
means for weighing the load., This weighing means con-
sists of a lever 26 connected to the top of the elevator car
by a pivot bearing 28. The hoist cable 16 is connected to
the lever 26 intermediate the ends of the lever and to the
left of the pivot bearing 28 so that a load increase in the
car tends to move the lever 26 in a clockwise direction
about the pivot bearing 28. There is a compression spring
38 located between the left hand end of lever 26 and the
top of the frame of the elevator car 19.

An upper lever 32 is supported from the top of the
elevator on a pivot bearing 34. The left hand end of the
upper lever 32 is connected to the lower lever 26 by a
link 36. The extent to which the spring 36 is compressed
depends upon the load carried by the elevator car 10.
As the load increases, the spring 30 is compressed further
and the link 36 moves upward and moves the upper lever
32 clockwise about the pivot bearing 34.

A vane 40 is connected to the end of the upper lever
32 at a location beyond the Limits of the elevator car 10
and in position to move across the faces of inductive
controls 42, 43 and 44 as the elevator car 10 moves up
and down the shaftway 11. The construction of these
controls 42, 43 and 44 will be explained more fully in
connection with other figures of the drawing. For
the present it is sufficient to understand that the vane 40
moves closer to or further from the level of the top of the
elevator car 10 depending upon the weight of the load
in the elevator car. Thus the vane 40 moves through
the fleld of each of the controls 42, 43 and 44 at a different
setting, with respect to the position of the elevator car in
the shaftway, depending upon how heavily the elevator
is loaded. )

The controls 42, 43 and 44 regulate the starting and
stopping circuits of the elevator car 190 at the floors indi-
cated by the reference characters 12, 13 and 14, respec-
tively.

FIGURES 2 and 3 show the construction of one of
the controls 43. The other controls 42 and 44 are pref-
erbly of the same construction as shown in FIGURES
2 and 3. The control 43 includes two windings 51 and 52
wrapped on separate cores 54 and 55, respectively. The
windings 51 and 52 are connected to a common base 56
which is attached to supports fastened by clamps 64 to
the car rail 62.

The FIGURE 2 shows one rail 62 which is secured to
the shaftway in the conventional manner. The elevator
car 18 has wheels 66 that run along the rail 62 and other
wheels that run along a rail on the other side of the shaft
in accordance with conventional practice. These rails
prevent swaying movement of the car and limit the move-
ment of the vane 4¢ to a straight path. The windings 51
and 52, are so located that the vane 40 passes between
them as it passes their level in the shaftway.

The winding 51 jis a primary winding supplied with
power contimuously while the elevator system is in op-
eration. This power is alternating or pulsating power and
8enerates a voltage in the winding 52 as a secondary
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winding in accordance with usual transformer practice.
The vane 40 is made of ferrous material so that whenever
it passes between the windings 51 and 52, and more par-
ticularly between the cores 54 and 55 through which most
of the flux is transmitted between the windings, the vane
short circuits the flux from the primary core 54 and
causes a large drop in the voltage induced in the second-
ary winding 52. This produces a change in the current
flowing in the circuit of the secondary winding 52 and
operates control mechanism in a manner which will be
explained later.

FIGURE 4 shows the preferred construction of the
vane 40. This vane includes a-main section 72 perma-
nently attached to the upper lever 32 by fastening means
74, Either edge of the vane is effective entering between
cores in either travel direction. In order to have the
area of the vane, and more particularly its length, adjust-
able to compensate for installations having more slide of
the elevator car, the vane 49 has a movable section 76
attached to the main section 72 by bolts 77 which extend
through slots 78 and 79 of the movable section 76. The
bolts 77 clamp the two portions of the vane 40 together
and maintain them in fixed relation to one another.
Whenever the clamping bolt 77 is released, the movable
section 76 of the vane can be adjusted to increase or
decrease the vertical height of the vane 40 as needed.

FIGURE 5 is a wiring diagram for the invention. - The
operation of the invention will be described in connec-
tion with this wiring diagram. In order to simplify the
diagram the electrical system is divided into seven parts
which are labeled, “Floor relays circuit”; “Directional
travel circuit”; “Gate control circuit”; “Call pick up cir-
cuit”; “Hoist motor control circuit”; “Selector relays cir-
cuits”; “Hoist motor”; and “Gate motor.”

Summary of Contact Operation (Figure 5)

Normally Open Normally
Contacts/Relay Closed Con-
tacts/Relay
Tloor Relays 1F-5F .- S-FM-FL-FP_ . |cmmmcaamcmannmn
Up Dir. Relays UR.cemees 3-UR2-UR3-URA..| 4 URI-URB~
URC-URD.
Down Dir. Relays DR~ 3-DR2-DR3-DRA.| 4+DRI-DRB-
DRC-DRD.
Close Gate Relays C..__ .| -CM~CM-CM.___}| 1-C
Open Gate Relays O..._ | 3-0M-OM-OM____{ 1-0
Qall-Pick-Up Relays CP 2-CP-CPC

Hoist Motor Up U_...
Brake Down D .. oo_onoonn-
Contactors Up, Down UD
Selector Relays 18-58. - cmoeeev

Inductor Relays IR-5R. ...
Inductors 1P-5P, 1868 . .c——---

In order to avoid a maze of wiring, no attempt is made
in FIGURE 5 to show the contacts located close to the
coils which open and close the contacts. The contacts
which are operated by each particular coil are identified
with the coil by similar reference characters.

The control system shown in FIGURE 5 is for five
floors of landings. It will be understood, of course, that
the elevator system may be designed for. any number of
flcors but five is enough to fully Hlustrate the operation.

There are five coils F. These coils are designated by
the reference characters 1F, 2F, 3F, 4F or 5F .depending
upon the particular floor for which the coil is intended.
These coils F -operate the contacts 1FM-5FM; 1FL-5FL;
and 1FP-5FP. The coils F are normally unenergized.
The contacts 1FM-5FM are normally open and so are
the contacts 1IFL-SFL and 3FP-5FP.
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The coil UR in the up Direction circuit-operates the -

contacts UR1 in the down Direction circuit and the con-
tacts UR2 in the closing Gate relay circuit and the con-
tacts UR (A—C) in the Selector Relays circuits.

The coil DR in the down Direction circuit operates the
contacts DR1 in-the up Direction circuit; the contacts
DR2 in the closing Gate relay circuit; and the contacts
DRA, DRB, DRC and DRD. in the Selector relay circuits.
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The Gate relay coils C and D control the closing and
opening of the car gate. :

The contactors U, D and UD control the circuits for
the Hoist motor and Hoist motor brake.

1n the Selector circuit, there are five primary coils which
constitute the windings 51 of the control coils for the
different floors and these primary coils are indicated by
the reference characters 1P, 2P, 3P, 4P and 5P with the
numeral indicating the floor at which they are located.
There are five secondary coils which represent the wind-
ings 52 of the control coils for the different floors and
thesé secondary coils are indicated by reference chai-
acters 1S, 28, 3S, 4S and 58S, the numerals indicating the
floor on which they are used. This circuit has five addi-
tional coils 1R, 2R, 3R, 4R and SR, one of which is
connected with each of the secondary coils 18, 23, 38, 45,
and 5S respectively. The coils 15-5S are located. along
the shaftway, and the coils 1R-SR are located in the
control room of the elevator system.

The principal part of the Selector circuit includes coils
ISR, 2SR, 3SR, 4SR and 5SR. Lamps 80 are in parallel
circuits with coils 1SR-5SR.

The contacts operated by the coils SR are indicated by
the reference characters SRF, SRL, SRP, SR, SRU
and SRD combined” with numerals indicating the floors
for which the respective contacts are effective.

There are some other contacts in the system which
are not operated by coils. As a safety precaution there
are contacts LD which are closed when the hatch doors
of the shaftway are closed. They are open when the doors
at the various floors are open. There is a limit switch UL
in the Direction circuit at the top of the shaft for limiting
the distance that the elevator car can move up.in the
shaft if other controls fail; and there is a corresponding
limit switch DL in the bottom of the shaft which is oper-
ated by the elevator car to limit further downward move-
ment if all of the controls fail.

The door of the elevator car operates a switch OL
and another switch GS. Both of these switches are shown
in open position, this being the position which each switch
occupies when the door of ‘the car is fully ‘open.

In the wiring diagram of FIGURE 5 the elevator car
is located at the third floor -as indicated by the presence
of the vane 40 between the coils 3P and 3S. The coils
1P-5P are continually energized as previously explained.
The secondary coils 1S-5S are continuously energized by
induction from- the primary coils 1P-5P except when the
vane 40 is in position to short-circuit the magnetic flux
from one of the coils 1P-3P to the associated coils 1S-58S.

When the coils 15-5S are energized, they supply cur-
rent to the coils 1R-5R and these coils hold the contacts
1R-5R open. The contacts 1R-5R, however, have a bias
toward closed position so that whenever one of the coils
1S-5S is de-energized by the passage of the vane 40 be-
tween that coil S-and its associated coil 1P-5P, the flow of
current to the corresponding coil IR-5R is cut off or
so greatly reduced that the corresponding contacts of one
pair of the contacts 1R-5R come together. FIGURE 5
shows the contacts 3R closed because the coil 3R and the
secondary coil 38 have been deenergized or substantially
de-energized, by the short-circuiting of coil 3P by the vane
40,

The closing of the comntacts 3R by the presence of the
car at the third floor, energizes the coil 3SR, closes con-
tacts 3SR to provide a holding circuit for itself, opens con-

5 tacts 3SRU and 3SRD de-energizing the previously actu-

ated Selector Relay of the adjoining floors, and closes
contacts 3SRF in the Floor Relay circuit, opens contacts

3SRL in the Direction circuit, and closes contacts 3SRP-

in the Call-Pick-Up circuit.

With the conditions illustrated in FIGURE 3, that is,
with the car at the third floor and the car gate open, all
of the other relays of the circuit are de-energized and all
of the other contacts are shown in their normal positions,
that is, in the positions which they occupy when their
operating coils are de-energized.

k&cH
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There are push buttons at the various floors. These
pu§h buitons operate @ group of momentary contact
switches indicated by the reference character 81, each
of the push buttons having a legent 1,2,3, 4, and 5 indi.

button corresponding to the floor to which he wishes the
elevator car to take him. . :

Both of the switches 81 and 82 for cach floor are con-
nected in parallel with one another and they energize the
coils 1F-5F of the Floor Relay circuit, Whenever one
of these coils 1F-5F is energized, it closes the correspond-
ing contact 1FM-5FM and establishes a circnit to the
power line 1.1 so that the energized coil remains energized
after the momentary contact switch 81 and 82 moves
back into open position. The arrival of the elevator car
at a floor opens the circvit of the cojl 1F-5F of that
floor by opening the corresponding contact of the group of
Selector Relay contacts 1SRF-58RF of the Floor Relay
circuit,

The operation of the apparatus will best be understood
by considering the elevator car on the third floor ag illus-
trated in FIGURE 5, and then following the operation
when the push button for another floor is used to close the
circuit of one of the coils 3F-5F. For burposes of illus-
tration it may be considered that some one pushes the
button and closes the switch 81 on the first floor.

This closing of the first floor switch 81 causes the coil
IF to be energized and closes the contacts 1FM to estab-

tact 1FP in the Call-Pick-Up circuit,

The closing of the contacts 1FI, completes a circuit
from line L1, through the limit switch DL, down Direc-
tion coil DR, contacts UR1 and 1SRL through contacts
IFL to the other side L2 of the power line. This ener-
gizes the coil DR and causes it to open the contacts DR1
and to close the contacts DR2 in the cloge Gate Relay cir-
cuit,

The closing of the contacts DR2 establishes a circuit
for Gate Relay C from the line L1 through the contacts
LD, contacts DR2, contacts CPC, coil C, contacts 0O, con-
tacts UDG to the other side L2 of the line. Energizing
of this coil closes the contacts C of the gate motor and
causes the car gate to move into closed position,

Closing of the elevator car gate closes the switch GS
in the Hoist Motor circuit. This closing of the switch
GS, completes the circuit for the hoist motor contactors

D and UD from line L1, contacts DR3 coil D, and from

line 1 through contacts DR2 coil UD and then from coils
D; and UD through CP closed GS to L2, The energiza-
tion of D and UD causes the hoist motor to rotate in a di-
rection to move the car downwardly in the shaft.

As the car is traveling downward in the shaft and
approaches the second floor landing, the vane 48, attached
to the car, passes between the coils 2P and 2S of the
Selector circuit. This causes induced voltage in the sec-
ondary coil 23 for the second floor to drop sufficiently to
cause it and the associated relay coil 2R to become de-
energized and to bermit the contacts 2R to close and
establish a circuit through the coil 2SR which immediate-
1y closes the contacts 28R and establishes g holding cir-
cuit that maintains the flow of current through the coil
2SR after the vane 40 has Ppassed beyond the coil 28 and
the contacts 2SR are again moved into open position by
the coil 2R.

Energizing of the coil 2SR opens the normally closed
contacts 2SRD and breaks the circuit for the coil 3SR.
It also operates a number of other contacts but these have
no effect since there is no call in for the second floor.

Among the contacts operated by the energizing of the
coil 2SR are the contacts 2SRF in the Floor Relay cir-
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Direction circuit are also moved apart, but this has no
effect upon the contro] of the system.

The energizing of the coil 28R also closes the contact
28RP in the Call-Pick-Up circuit but this has no effect
because the contacts 2FP, which are in series with the con-

relay circuit. Contacts 2SRD and 2SR are also opened
the latter having no effect at this time while the car is in
downward motion. The opening of contacts 2SRD how-
ever provides an opening in the circuit for the coil 3SR
to de-energize the selector relay 3SR for the 3rd floor at
the time the selector relay 2SR (for the second floor) be-
came energized.

Normally open contacts DRA in the circnit for the
selector relay ISR being closed by energized DR pre-
pared a circuit for selector relay 1SR.

As the elevator car approaches the first floor landing,
the vane 40 moves between the coils 1P and 18, shutting

5 off the magnetic flux to the coil 1S and causing voltage

and current to drop or virtually stop flowing in the coil iR,
This de-energizing of the coil IR causes the contact 1R
to close and establish a circuit through the coil ISR.
This energizing of the <oil 1SR opens the contacts 1SRD
and breaks the circuit of the coil 2SR, thus de-cnergizing
the coil 2SR.

The energization of the coil 1SR also causes closing of
the contact 1SRP in the Call-Pick-Up circuit thus com-
pleting the circuit through the coil CP. The energized

5 coil @SR also opens the contacts ISRL, thereby opening

the circuit for the down direction relay coil DR. The
energized coil 1SR also opens the contacts 1SRF and
breaks the circuit of the Floor Relay cirenit coil 1F there-
by preventing energization of floor relay IF as long as the
selector relay 1SR is actuated.

The primary function of the energized coil of pick-up
or stop relays CP is to stop the elevator car at the land-
ing. Particularly where more than one call is registered,
by opening the contacts CP in the circuit for the Hoist
Motor contactors U or D and UD thereby opening the
contacts U or D, and UD in the Brake and Hoist Motor
circuit shutting off the power to the hoist motor. The
motor brake is applied by a spring, in accordance with
conventional practice and the car is brought to rest at the
first floor landing.

It will be apparent that it is important to have the vane
4% move between the coils IP and 1S a sufficient time
before the elevator car reaches a floor landing so as to
provide for the necessary sliding of the car after the

control coils 42 up or down in the shaftway, provides for
exact locationing of coils 42 in respect to the floor levels.

The circuit for the coil CP extends from the line L1
through the switch OL in the Gate open relay circuit, this
switch being closed by the car door, then through the coil
CP, the contacts 1SRP and the contacts 1FP to the other
side L2 of the circuit, These contacts 1SRP are closed
when the coil ISR is originally energized by entering
movement of the vane between the coils 1P and 1S and
the initial circuit energizing the coil CP causes this coil
to close a holding circuit for itself through the contacts
CPH. As the contacts 1FP move apart by virtue of the
de-energizing of the coil IF in the Floor Relay circuit,
and with the opening of the contacts 1SRF of the Floor
Relay circuit, the stop relay coil CP remains energized
until the gate switch OL is opened by opening of the car
-door.

When the coil UD is de-energized, the contacts UDG,
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which were held open by the energized coil UD, come
together and establish a circuit from the power line L1,
through. the limit switch OL, coil O, contacts C, contacts
UDG to the other side L2 of the power line. This com-
pleting of the circuit through the coil O causes the coil
O to close the contacts O of the Gate Motor contacts
and this operates the gate motor to open the car door.

A single push-button collective system has been shown
to clearly explain the functions and operations of the
relay selector of this invention. The invention can be
used in -other types of elevator control systems in place
of a2 mechanical movement selector.

A collective, selective, system having an up and down
push-button at each landing, requires an additional floor
relay for-each intermediate landing, that is, each landing
other than the top and bottom landings. ~The relay
selector for such a system is the same for the control of
the floor relays-as for the control of the direction travel
of the car to the floors. To control the collective stop-
ping, however, two sets of SRP contacts, actuated by
each floor. corresponding selector relay, are required for
all intermediate stations. All contacts of these SRP
groups in a collective: selective system are controlled by
the up-and-down direction relay UR and DR and, there-

fore, effect energizing of the coil CP to stop the car only
when the call register corresponds to the travel direction
of the car.

The call-pick-up or stop selector contacts, for a col-
lective selective .systen, corresponding to the station- are
actnated by the selector relay for that station. When the
vane 40 of the car intercepts the flux between the primary
and secondary -coils and causes the coil-CP to be ener-
gized, the car is caused to stop at the corresponding
station. :

" The call-pick-up relay CP, energized at a floor for
which a call is entered, assures the stopping of the car
at that floor only. This arrangement does not permit
the stopping of the car at & floor in advance of a-sched-
uled stop. :

FIGURE 6 shows a modified relay floor- selector cir-
cuit which can be used in place of the floor selector cir-
cuit of FIGURE 5. All other parts of the system can
be the same as in FIGURE 5. In order to illustrate more
clearly the operation of the selector circuit of FIGURE
6, it is'shown applied to ten floors instead of five. )

In FIGURE 6 there are two primary coils 101 and 102
carried by the elevator car and connected in parallel

across the power line L1 and L2. The primary coil 161
energizes a secondary coil 1g3. The primary coil 192
energizes two secondary coils 104 and 105 located at
different ends of the primary coil 162. These coils 103,
164 and 105 are also carried by the elevator car and-it
is preferable that all of the coils 161-165 be supported
by a beam which moves up and down with respect to the
elevator car in proportion to the load on the car so -as
to change the time of actuation of the controls in ac-
cordance with-the same principle as used with the modi-
fication of the invention illustrated-in FIGURE 1.

There -are three rows of vanes along the shaftway in
which the elevator car travels. These vanes are suf-
ficient length, and preferably of adjustable length, so as
to provide for the necessary slide of the elevator car for
either travel direction after -application of the brakes.
In one of these rows the vames are indicated by the
reference characters 107; in another row by the reference
characters 108 and in the third row by the reference
characters 169. = The vanes 167, 168 and 109 are made
of magnetic material so that when they. are brought be-
tween either of the primary coils 161 and 192 and a
corresponding secondary coil 183, 184 or 165, the sec-
“ondary coil will be magnetically short-circuited, as in the
case of the embodiment of the invention already de-
scribed.

~ The vanes 187 are in position to short-circuit the sec-
ondary coil:163. The vanes 168 are in position to short-
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8

circuit the secondary coil 104; and the vanes 199 are in
position to short-circuit the secondary coil 105 as the
clevator car passes the respective vanes in its travel up
and down the shaftway.

One of the advantages of the modified construction
shown in FIGURE 6 is that the control system can be
made to serve any number of floors with only three sec-
ondary coils and three rows of vanes. - This is accom-
plished by having one of the vanes 167 at a particular
floor and a vane of another row, for example .one of the
vanes 188, at the next successive floor, and a vane of the
third row, for example a'vane 109, at the next successive
floor. The switch contacts -and the operating relay coils
are arranged so that the coil corresponding 1o each floor
operates certain contacts of the floor above and the floor
below, and this makes it possible to use the same se-
quence of vanes for every group of three floors. The
way in which this is accomplished will become apparent
from further ‘description of the wiring diagram of FIG-
URE 6.

Each of the secondary coils 193, 104 and 105 is con-
nected with a corresponding coil 113, 114 and 115, re-
spectively, in the control room of the elevator system.
The circuits between the coils 163, 164 and 105 on -the
elevator car, and the corresponding coils 1313, 114 and
115 in ‘the control room, inciude conductors 117 which
are part of the connecting cables between the car and its
controls, such cables- being well understood in the art.

The coil 113 is part of a relay having contacts 1T.
Coils' 114 and 115 are parfs of relays having contacts
2T and 3T, respectively.

-One contact of each -group of contacts 1T, 2T and 3T
is. connected with the power line L1. The other contact
of the pair of contacts 1T connects with a conductor
121, whereas the other .contact of each pair of contacts
2T and 3T connect with conductors 122 and ‘123, re-
spectively.

The floor selector shown in FIGURE 6 includes a
group .of-relays with one for each floor. Each of these
relays has a .coil SR with a legend.in front of the ref-
erence character indicating -the floor -to which each
particutar coil SR corresponds. There are contacts
(1-16)SR which are closed: by energizing of ‘the respec-
tive coils (1-10)SR, these contacts being shown im-
mediately to the left of -the coils in FIGURE 6.  The
closinig. of the .contacts SR of any one -of these coils
establishes. a_holding:circuit for the coil.

For each floor served by the elevator system there is

also a switch, comprising. a . pair - of contacts SR-a and
other contacts SR~b. The reference characters for these
contacts SR—a and SR-b are preceded by a numeral in-
dicating the number-of the coil (1—19)SR which operates
these contacts (1-2)SR—g and (2-18)SR-D. ’
It is important to note that the fioor numbers of .the
contacts SR-a and SR--b do- not correspond to the floors
at which they are located. For example, the third floor
relay having the coil 3SR is energized to close .the con-
tacts 3SR—a for the fourth floor control and the contacts
3SR--b for the second. floor controls. Thus, the floor se-
lector telay of each floor operates switch means for the
floor next above and the floor -next below. This condi-
tions the circuit of the next floor for response to the con-
frols on the ¢levator car, regardless of whether the car
is traveling up or down.in the shaftway. - -

The conductor 321 connects with one of ‘the contacts
of each of the pairs of contacts 3SR-a, 65R~-a and 95R~-a.
1t also connects with one contact of each of the pairs of
contacts' 2SR-b, 5SR-+b. and 8SR—b. The conductor. 122
connects with one of the contacts of each pair of con-
tacts. 1SR—a, 4SR-a and 7SR-a; also with one of the
contacts-of each of the pair of contacts 3SR-b, 6SR-~b
and - 9SR-b. '

The conductor 123 connects with- the other contacts,
that is, with one of -the contacts of: each pair of contacts
2SR~a, 55R-a, 8SR-a, 45R-b, 71SR~b and TESR-b.

The floor: selector .also includes. Himit switches 128 and
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129 at opposite ends of the shaftway and in position to
be operated mechanically by the elevator car. ‘There is
a direct control switch DX for each floor and ancther
direct control switch UX for each floor, these switches
being operated by the coils U and D (FIGURE 5) when
the floor selector of FIGURE 6 is used in place of that
shown in FIGURE 5.

There are other switches comprising pairs of contacts
(2-19)SR—d and (3-9)SR—¢. a5 in the case of the con-
tacts SR—a and SR-b, the contacts SR—d and SR-e are
located a floor above or a floor below the coil 82 which
operates them, and in the wiring diagram the numeral
associated with each of the pairs of contacts SR—d and
SR-e¢ is the numeral of the floor of the operating coil.
There are direction control switches UR and DR which
are operated by the coils UR and DR (FIGURE 5) when
the floor selector of FIGURE 6 is used in place of the
Hloor selector of FIGURE 5.

The contacts 1T, 2T and 3T are biased toward closed
positions and are held open by the coils 113, 114 and
115, respectively, when these coils are energized. When-
ever the system is in operation, and there is no vane
167, 108 or 109 magnetically sort-circuiting one of the
secondary coils 103, 164 or 105, these secondary coils
are energized from the corresponding primary coils and
the coils 113, 114 and 115 are energized to hold the
contacts 1T, 2T and 3T in their open positions. It is
understoed by those familiar in the art that simple -con-
tacting means equivalent to the inductive contacts 1T, 2T,
3T, can be employed.

The elevator car is shown on the third floor in FIG-
URE 6. Therefore, the vane 169 is in position to mag-
netically short-circuit the secondary coil 105. This re-
duces the current in the coil 115 to a value insufficient
to hold the contacts 3T in open position and the bias of
these contacts 3T causes the contacts to close.

With the elevator car on the third flcor, the floor se-
lector relay coil 3SR is energized and is maintained en-
ergized by a circuit from the power line L1, through the
relay holding contacts 38R, coil 3SR, contacts DX, con-
tacts (4-10)SR—d, or contact UX and contacts (1-2)
SR~e¢ to the power line L2,

This energizing of the relay coil 3SR closes the con-
tacts 3SR-a and 3SR—b at the fourth and second floors,
respectively; and opens the contacts 3SR—d and 3SR-e
at the second and fourth floors, respectively.

If the elevator car travels up and the stationary vane
167 comes between the primary coil 161 and the second-
ary coil 103, the secondary coil is magnetically short-
circuited, current in the coil 113 falls to a value insuffi-
cient to overcome the bias of the contacts 1T, and these
contacts move into closed position. This causes a circuit
for the fourth floor selector relay 4SR, the circnit lead-
ing from the power line L1, through the contacts 1T,
conductor 121, contacts 3SR~a, relay coil 4SR, and con-
tacts DX and (5-10)SR—d to the power line L2.

The energizing of the relay coil 4SR closes the holding
circuit contacts 4SR so that the coil remains energized
after the car has moved far enough to withdraw the vane
167 from between the coils 161 and 103.

The energizing of the floor selector relay coil 4SR
closes the contacts 4SR—_g and 4SR-b and opens the con-
tacts 4SR—d and 4SR—e. The opening of the contacts
4SR~d breaks the circuit of the coil 3SR, all of the con-
tacts UX being open when the elevator is moving up-
ward.

As long as the elevator car continues to move upward,
the floor selector relays of successively higher floors will
be energized and will break the circuits of the floor be-
low. Eventually the car will stop at the floor for which
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a button has bzen pushed to energize the coils (1-5)F

of FIGURE 35, though it will be understood that the
floor selector shown in FIGURE 6 is illustrated for ten

10
floors and that the circuit of FIGURE S when operating
with a ten-floor elevator, would have ten push-buttons
and ten coils F, additional floors being omitted from
FIGURE 5 for clearer illustration.

The operation of the elevator when moving down in
the shaftway will be clearly understood from the de-
scribed operation moving up.

The preferred embodiments of the invention have been
illustrated and described, but changes and modifications
can bs made and some features can be used in different
combinations without departing from the invention as de-
fined in the claims.

What is claimed is:

1. A self-service elevator control system including a
selector section for detecting the actual location of an
elevator in a shaftway, said selector section having a dif-
ferent switch means for each floor served by the elevator,
2 portion of each switch means being located along the
path of the elevator and being responsive to movement

ing to the floor of that switch means, the selector sec-
tion including also a relay coil for each floor controlled
by the switch means for that floor ‘and pairs of switch
contacts for each floor in series in the circuit of the re-
lay coil of that floor, the relay coil of each floor being
operably connected with one pair of the switch contacts
of the next adjacent floor and with at least one pair of
the switch contacts for its own floor, the control system
including a floor relay section having different relay coil
for each floor and a push button at each floor for con-
trolling the energizing of the relay coil for that floor in
said floor relay section, the control system including also
a call pick-up section having pairs of switch contacts,
there being a different pair for each floor and operable
connections between the switch contacts of the call pick-
Up section for each floor and both the relay coil for that
floor in the selector section and the relay coi] for that
floor in the floor relay section. .

2. The elevator control system described in claim 1
and in which some of the pairs of switch contacts in
the selector section, for each floor, are in series and
others are in parallel with other pairs, and there are
two groups of pairs of switch contacts for each floor, in
the call pick-up section and there is a different pair of
switch contacts for each floor in each group, and all of
the switch contacts of one of the call pick-up section
groups are selectively operated by corresponding relays
of the selector section, and all of the switch contacts of
the other of the call pick-up section groups are selectively
operated by corresponding relays of the floor relay sec-
tion,

3. The self-service elevator control system described
in claim 1 and in which the relay coil of the selector

for each floor other than the top and bottom

contacts for both the next floor above and the next floor
below that to which the relay corresponds.

4. The self-service elevator contro] system described
in claim 1 and in which there are different pairs of switch
contacts in the selector section for use when the elevator
is going up than when going down, and there is a direc-
tion section of the control system with different relay
coils for controlling the direction of travel of the ele-
vator, each of the different relays of the direction sec-
tion including operative conn=ctions with g different pair
of the switch contacts in the selector system.
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