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The present invention relates to automatic elevator
controls, and particularly to an elevator control in which
the response of the elevator car to a call signal from a
particular floor of the building varies in accordance with
the type of signal concurrently registered at an adjacent
building floor. ’

In fully automatic elevator systems, that is to say ele-
vator systems wherein all operations are effected by the
elevator passenger as distinguished from an operator, a
control problem arises when all passengers on adjacent
floors of the building in which the elevator is operating
desire to travel either upwardly or downwardly and the
elevator is initially either above or below all of the floors
on which such passengers are located. For example,
when a number of passengers on vertically adjacent floors
each actuates the “up” signal at his floor when the ele-
vator is below them, it is desirable that the elevator move
upwardly and stop at progressively higher floors to pick
up the passengers in order. On the other hand, where
a number of passengers on successive floors actuate the
“down” signal and the elevator is initially below them,
it is desirable that the elevator first rise to the uppermost
floor on which such a passenger is located, and thereafter
travel in a downward direction to pick up successively
the remaining passengers. Control systems for accom-
plishing such results have previously been shown, for
example, in United States Patent 2,600,676, issued June
17, 1952, to the present inventor. Previous systems have
certain disadvantages one of which is that they are rela-
tively large in size and expensive in construction.

In view of the above problems characterizing the field .

of automatic elevator controls and particularly the short-
comings of existing controls, it is an object of the present
invention to provide a simplified and less expensive con-
trol which is fully operative to accomplish ‘the functions
of automatic elevator control, yet which may be mounted
in an extremely small space.

The elevator control of the present invention comprises,
in general, a number of pairs of relays mounted on a
panel and arranged so that all the relays on one side of
the panel respectively respond to the “up” signal means
at corresponding floors of the building, while the relays
on the other side of the panel all respond to the “down”
signal means. Each pair of relays has associated there-
with a selector switch as well as various contact means.
Each elevator switch serves, when an associated relay is
actuated, to set up the control for up or down travel of
the elevator car. The selector switches, as well as other
components of the relays and associated parts, are sequen-
tially- actuated by a pilot element which moves upwardly
and-downwardly relative to the panel in synchronism with
the movement of the elevator and is adjacent a particular
pair of relays when the elevator is at the particular floor
on which the signal means controlling such pair of relays
is located. To determine the exact manner in which the
vertically moving pilot element actuates the selector
switches and related relay components, means are pro-
vided to. effect lateral shifting of the relay panel in order
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to bring selected components of the relays into alignment
with corresponding actuating portions of the pilot element.

The above and other more specific objects and advan-
tages of the invention will be more fully appreciated upon
a reading of the following specification and claims and
upon a consideration of the attached drawings to which
they relate.

In the drawings:

Figure 1 is a simplified schematic illustration of an
elevator system with which the present control is adapted
to be employed;

Figure 2 is a front elevational view of the elevator con-
trol;

Figure 3 is a side clevation of the control illustrated
in Figure 2;

Figure 4 is a detail view showing the inner face of the
pilot panel; ’

Figure 5 is a side elevation of the construction shown in
Figure 4;

Figure 6 is an enlarged horizontal section through the
control upon the line 6—6 of Figure 3, illustrating in
f “up” and “down” relays and associated
parts and with the pilot panel adjacent thereto; L

Figure 7 is an enlarged front elevation of a pair of floor
relays and associated switching components upon the line
7—7 of Figure 6;

Figure 8 is a vertical section taken generally along
line 8—8 of Figure 6, as viewed in the direction of the
arrows, and with the pilot panel removed;

Figure 9 is a side elevation showing a set of floor relays
and related parts as viewed from the right in Figure 7;
and

Figure 10 is a schematic diagram showing the wiring
of the elevator control and of the relay systems in which
the same is incorporated.

Referring now to the drawings, and particularly to
Figure 1, there is shown a conventional elevator hoistway
11 extending vertically through a multi-floor building 12
and opening into the individual floors. Only three floors
are shown for purposes of illustration although the con-
trol may operate with any number of floors. An ele-
vator car 17 is conventionally suspended to slide vertically
within the hoistway 11 by means of elevator cables 14,
traction sheaves 15 and counterweights (not shown), all
of which are driven by a suitable hoisting motor 16
located at the top of building 12. Hoisting motor 16 is
electrically connected to conventional switching and relay
elements located in large pari on a relay panel 174 and
controlled by the apparatus of the present invention, illus-
trated schematically at 18.

The control mechanism 18 of the bresent invention is
connected to and driven by means of two steel cables 19
and 20, the former of which extends from the top of the
car 17 and is wound around an overhead sheave 19q.
Cable 20 extends from the bottom of the car downward-
ly and around a tension sheave 20q at the bottom of
the hoistway and then upwardiy to the top of the hoist-
way where it is wound around a second and connected
overhead sheave oppositely to the direction of the cable
19. With this construction, the direction of rotation of
the overhead sheaves depends upon whether the elevator
car 17 is moving in an upward or downward direction,
and may therefore be utilized through a suitable chain
and sprocket apparatus 205 to move components of the
control mechanism 18 in synchronism with the elevator
car 17 as will be hereinafter described.

Each of the floors of the building 12 is provided with-
signal means such as an “up” button and a “down” but-
ton, not shown, which a prospective passenger may uti-
lize to call the elevator car to his floor for travel in the
direction indicated. Such “up” and “down” signals are
incorporated in the elevator conirol circuit (Figure 10)
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as will subsequently be described. In addition, elevator
car 17 is provided ou its interior with a suitable control
panel 17b which the passenger may use to direct the car
17 to the desired floor after he has entered the same.
The circuits operated by the control panel 17b within
car 17 may be of any suitable type and are accordingly
not shown or described in the present application.

As shown in Figures 2 and 3, the control mechanism
18 is constructed with a frame 21 having a vertical wall
porticn 21¢ and upper and lower forwardly extending
flange portions 21b and 21c, the latter of which is se-
cured to a suitable base 21d. Frame 21 is provided with

bearing blocks 22 and 23 on its lower flange portion 2%c

and with suitable clearance holes through its upper flange
portion 21b in order to provide mountings for a. pair of

parallel vertical guide rods 24 and 25 journalled therein.

The respective end pertions of the guide rods 24 and 25
serve, in turn, as mountings for four rectangularly spaced
support beams 26—29 which are securely pinned there-
to and extend rearwardly toward the vertical wall 21a of
frame 21. The rear ends of support beams 26, 27 and
28, 29 are provided, respectively, with corresponding sets
31 and 33 of pins which are press fitted in place and ex-
tend vertically to support, respectively, lower and upper
angle brackets 34 and 35 between which extends the
channel-shaped relay panel 34 riveted thereto. By this
construction, relay panel 36 may be shifted laterally be-
tween two. predetermined. positions, during which move-
ment the support beams 26-—29 rotate with the guide.
rods 24 and 25 and the pins 31 and 33 pivot in their as-
sociated angle brackets 34 and 35.

To accomplish lateral shifting of the relay panel, which
is desired as will be explained, the lower angle bracket
34 has riveted thereto a pair of downwardly extending
spaced pins 37 and 38 (Figure 2) which arc fitted, re-
spectively, in the armatures 39 and 40 of a pair of op-
posed solenoids 41 and 42 mounted on the lower frame
flange 21c. Solenoid 42, referred to as the “right shift”
solenoid, operates when energized to retract its armature
48 and thereby move pin 38, attached angle bracket 34,
and supported relay panel 36 to the right. Simiiarly, the
solenoid 41, referred. to as the “left shift” solenoid, serves
when energized; and upon concurrent de-energization of
the right shift solenoid 42, to retract its corresponding

armature 39 and thereby shift attached angle bracket 34 .

and supported relay panel 36 to the left. As will be de-
scribed in -detail hereinafter, right shift solencid 42 is
always energized when the clevator car 17 is moving up-
wardly, so that the relay panel 36 is always in its right

or “up” position at this time, whereas the left shift sole- ;
noid 41 is always energized when the elevator car 17 is.

moving downwardly and accordingly causes refay panel
36 to be in left or “down” position during downward
clevator car movement.

The actuating strokes of the left and right shift sole- 53

noids 41 and 42 are such that the relay panel 36 always
stops in the same positions at the right and left sides of
the frame 21. Precise right and left positicning of the
pane! is necessary to effect the desired registry of ele-
ments carried by the panel 36 with coaperating elements
on a vertically movable pilot element or panel 41a which
is mounted by slidable guide: blocks 424, 43, 44. and: 45
on the vertical guide rods 24 and 25. Suitable sheave

and gearing means 43« (Figure 3) is provided to drive:

a cable 43h which rides upon sheaves 43c at upper and
lower corner positions of frame 21, there being an ap-
erture at the base of vertical frame wall 21a to permit
the cable 43b-to pass therethrough. The ends. of cable
43b are connected, respectively, to the upper and Jower
edges of the pilot panel 41q, so that operation of the
driving sheave 43¢ in one direction serves to elevate that
panel 41qg while its operation in the reverse diréction ef-
fects lowering of the pilot panel. The gearing 43« is
driven by the sprocket and sheave means 20b which in
turn is operated by the cables 19. and 2§ described in
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connection with Figure 1. The relative gear and sheave
ratios of all of the above driving elements are selected
to cause the pilot panel 41a to move upwardly and down-
wardly within its range of travel at a rate proportional to
the speed of movement of elevator car 17. In the em-
bodiment shown, the elevator car 17 and pilot panel 41a
travel concurrently in the same direction, but the relative
directions of travel may be reversed, if desired, without
altering the invention.

Vertically movable pilot element 4la is preferably
formed of a suitable insulating material and, as best
shown in Figures 4 and 3, is provided on its inner face
with a small insulating plate 46 having. a pair of trans-
fer slots 47 and 48 and a connecting crossover slot 46a
{formed therein as by milling. As viewed from the front
of the control, and in Figure 4 the view is from the rear,
the left and right transfer slots 47 and 48 extend paral-
lel to each other upwardly and to the right, whereas the
crossover slot 46a extends horizontally and connects the
midportions of the transfer slots. Because of the inclina-.
tion or slanting of transfer slots 47 and 48, the vertical
movement of the pilot panel 4%a in such. a manner as
to receive one of a number of pins 49 forming, respec-
tively, part of the vertically spaced floor mechanisms. later
o be. described, will cause displacement of the engaged
pin 49 between right and left switching positions. The
distance between the transfer slots 47 and 48 is equal
to the horizontal distance moved by the relay panel 36
upon being shifted by solenoids: 41 and 42. It follows
that the slots 47 and 48 selectively receive a pin 49 de-
pending on whether relay panel 36 is in its right or left
position. The function. performed is the -same in any
eveat. The crossover slot 46a is disposed to permit right
and left shifting of relay panel 36 while the pin 4% of a
particular switching mechanism is midway between the
upper and. lower ends of transfer slots 47 and 48 with-
out effecting any shifting of the pin 49. This occurs
when elevator car 17 is registered at a particular floor,
as will subsequently be: described.

In addition to: the panel 46 in which the various
transfer and crossover slots: are formed, pilot element
41a has mounted thereon a pair of.posts 54 and 37
(Figures 4, 5, and 6) which project inwardly. towards the
relay panel 36 and have left and right cancellation. cams
53 and. 52, respectively, mounted at their inngr ends.
The- posts 56 and 51, and the respective canceilation
cams 53 and 52 thereon, are disposed: adjacent opposite
sides of pilot panel 4la and serve, as will later be de-
scribed, selectively to engage portions of the relay and
switching apparatus mounted on control. panel 3§ to
effect .cancellation: of calls. made when prospective cie-
vator: passengers operate. “up” or “down” signals. at the.
various floors of the- building. )

A pair of electrically conductive contact fingers 54 .and
33 are also mounted on.pilot panel 41a; being positioned
between cancellation cams 52 and: 53, and’ are efectricallv
connected: at their lower ends by a shunt 36. As best
shown in. Figure 3, contact fingers:54 and 55 project up-
wardly and inwardly at an angle and have limited- resii~
icnce so that they may engage, as by a brushing contact,
a portion of the control equipment on relay pancl 36 to
close: momentarily: electrical circuits adapted to step ele-
vator car ¥7. The upper end of the right contact finger
34 is positioned somewhat above the upper end of the:
feft contact:finger 55, which causes, for purposes later to
be: described, the right contact finger to engage its coop-
crating element at. a floor switching mechanism slightiy”
before the right canceilation cam 53 engages its corre-’
sponding element when the pilot panel 41a is moving in
an-upward direction. Similarly, the left contact finger
35 is-caused to engage its'cooperating part of ‘a particular
floor switching: mechanismr prior to the engagement of
the left cancellation cam' 52- with- its corresponding part
when the pilot panel 414 is moving downwardly. In

} add»ition, the lateral positioning: of ' the cancellation cams
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52 and 53 and brushes 54 and 55 is such that a brush
always operates prior to the corresponding cancellation
cam when relay panel 36 is laterally shifted.

Referring again to Figures 2 and 3, the floor relay and
switching means previously referred to generally, and
which are actuated by the elements on pilot panel 43¢ as
the latter moves upwardly and downwardly, are four in
number in the illustrated form and are indicated gener-
ally by the reference characters 57—60. These units are

seen to be mounted in vertically spaced relation on the 1

panel 36. Relay and switch mechanism 57 is connected,
as will later be described, to respond to the pressing of
“up” and “down” call buttons at the first fioor of the
building, relay 58 responds to call buttons at the second
fioor, relay 59 to the call buitons at the third floor, and
relay 66 is wired to call buttons at the upper floor of
the building. The locations of the floor relay and switch
mechanisms 57—60, relative to the travel of moving
pilot panel 41a, correspond to the spacing of the floors

of the building relative to the travel of elevator car 17. <

In other words, when the elevator car 17 is registered at
the second floor of the building, pilot panel 41a will be
Jocated precisely at relay and switch mechanism 58 which
is controlled by the “up” and “down” push buttons lo-
cated at the second floor of the building.

Except for the omission of certain unnecessary ele-
ments in the units 57 and 60 for the bottom and top
floors of the building, the floor switching mechanisms
87-—69 are the same and only one will be described.

Referring now to Figures 6-9, a typical relay and 3¢

switching mechanism is seen to be mounted on an angle
bracket 61 secured to the relay panel 36. The outwardly
extending portion of the angle bracket 61 serves to sup-
port a pair of laterally spaced angular magnetic members
62 and 63 and related left and right relay coils 64 and 65.
The latter are connected, respectively, to the “down” and
“up” buttons at the corresponding floor of the building.
The outer portions of the left and right magnetic mem-
bers 62 and 63 extend downwardly past the edges of the
adjacent coil 64 or 65 and, at their lower ends, provide
mountings for leaf springs 66 and 67. The latter form
hinges for left and right horizontal armature members
68 and 69 disposed beneath the coils 64 and 65. Arma-
ture member 68, for example, will be attracted upwardly
upon energization of adjacent coil 64, and its resulting
movement will bead its associated leaf spring hinge 66.
A magnetic circuit will then be completed from the
upper end of the coil 64 and through magnetic member
62 and armature 68 back to the lower end of the coil.

The armature 68 for coil 64 has riveted to it a pair of
left and right vertical arm members 70 and 71. Simi-
larly armature 69 has riveted to it a pair of left and
right arm members 72 and 73. Each of the arms 70—73
is suitably shaped to extend upwardly at the side of the
associated magnetic member 62 or 63, and is formed at
its upper end with an extension in front of the associated
magnetic member 62 or 63.

The outer arms 78 and 73 which are actuated, respec-
tively, by the left and right floor relay coils 64 and 63,
have mounted on their upper portions horizontally ex-
tending U or hairpin shaped parts 74 and 75. Members
74 and 75 have limited resiliency and their outer arm
portions bear, respectively, against ieft and right insu-
lating spacers 76 and 77 mounted on the upper ends of
vertical contact fingers 78 and 79, as is best shown in
Figure 6. Contact fingers 78 and 79 are flexible, and
upon the forward shifting of the upper ends of arms 7¢
and 73 under the actuation of the solenoid windings the
hairpin elements 74 and 75 will press against the insu-
lating spacers 76 and 77 to displace the contact fingers
78 or 79, as the case may be, forwardly. The upper ends
of contact fingers 78 and 79 are permitted to spring back
to their original positions, to which they are urged at all

times by spring 66 or 67, either through de-energization,

of their associated relay coils 64 and 65, or by an outside
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force exerted upon the connected U-shaped element 74
or 75. For the latter purpose, a cancellation pin 89 is
provided centrally of the forward arm of hairpin member
74, and a corresponding cancellation pin 81 is suitably
provided on the central portion of member 75. The loca-
tions of the pins 80 and 81 are related to the left and
right positions of the control panel 36 in such a way
that the left cancellation cam 52 on pilot panel 414 will
press against the cancellation pin 80 when the control
panel is in its left position, and the right cancellation cam
53 will press against the right pin 81 when the control
panel is in its right position. Such pressing will occur
either when the control panel 36 is initially in the right
position, for example, and the pilot panel 41z is actuated

7 upwardly to brush the corresponding cancellation cam

53 against the cancellation pin 81, or when the coniro!
panel 36 is laterally shifted when the cancellation cams
52 and 53 are at the same elevation as the cancellation
pins 80 and 81 of a particular switching means. To fa-
cilitate the latter action, the inner edge portions of the
cancellation cams 52 and 53 are beveled as iltustrated in
Figure 6.

The movable contact fingers 78 and 79 are provided
on their outer surfaces, and somewhat beneath insulat-
ing spacers 76 and 77, with contacts 82 and 83 which
are actuated and then returned as the U-shaped ele-
ments 74 and 75 are first actuated and then released
as above described. The lower ends of the contact
fingers 78 and 79 are held in position, outwardly of a
tie strip 84 which interconnects the magnetic members
62 and 63, by means of left and right insulating blocks
85 and 86 at the innmer lower faces of contact fingers
78 and 79, and correspending insulating blocks 87 and
83 at the outer lower faces thereof. A pair of rigid
fixed contact fingers 89 and 99 extend upwardly
from adjacent the outer faces of the corresponding in-
sulating blocks 87 and 88 and are provided at their
upper ends with inwardly facing contacts 91z and 924
disposed as to be engaged, respectively, by the contacts

it: 82 and 83 on the movable contact fingers 78 and 79,

In addition to the contacis Sia and %2a, the left and
right contact fingers 89 and $0 have at their upper por-
tions suitably shaped outwardly facing siop contacts 91b
and 92b adapted to be selectively brushed, respectively,
by the left and right contact fingers 55 and %4 on pilot
panel 41q in accordance with the left or right shifted
position of the relay panel 36. To complete the mount-
ing means for the movable contact fingers 78 and 79
and the fixed contact fingers 89 and 98, left and right

o outer insulating blocks 93 and %4 are provided (Figure

7), and the assemblies are firmly maintained in position
by screws 95—-98 which extend inwardly and into the
respective magnetic members 62 and 63.

In the operation of the portions of the foor relay

5 mechanisms 57—60¢ and associated elements thus far

described, let it be assumed that the relay panel 36 has
been shifted to its right position by energization of the
right shift solenoid 42. As previously indicated, this
right position of relay panel 3§ is referred to as the
“ap” position, since the relay panel is always in this
position when the elevator car is moving upwardly.
Correspondingly, the various relay coils 65 mounted in
vertically spaced relation on the right side of relay panel
36 are referred to as “up” coils since they are respece
tively operated by the “up” buttons at the various floors
of the building.

The energization at this time of one of the “up” relay
coils 65, through pressing of the “up” button on the
floor to which that relay is related, actuates the upper
end of arm 73 forwardly. This movement is trans-.
mitted through arm 75 and insulation stop 77 to mov-
able contact finger 79 which thereupon moves forwardly
so that contact 83 thereon moves into contact with the
associated contact 92a. The closing of contacts 83 and
924 serves, as will be subsequently described, to accom-
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plish two results. The first is to create a holding cir-
cuit. maintaining the energization of the coil 65. The
second result is to effect energization of the stop contact
92b, so that when that clement is brushed by the contact
finger 54 on pilot panel 4%a a circuit effecting stopping
of elevator car 17 will be created. The latter is to be
distinguished from the situation where the contact finger
54 brushes. stop contact $2b when the associated relay
coil 6§ is in de-energized condition and the contacts 83
and 92a accordingly ouf of eangagement, in which case
the contacting of finger 54 and stop contact $2H does
not effect any resuit.

When the elevator car 37 aud, accordingly, the pilot
panel 4%g are then moved in an upward direc!ion, con-
tact finger 54 will engage the corresponding stop contact
$2b slightiy before the engagement of cancelfaticn pin
81 by cancellation cam 33, so that the above stop cir-
cuit will be created before the cancellation cam 53 forces
pin 81 rearwardly to cffect opening of contacts. 83 and
92a. It will be noted that if an “up” relay coil 65 is
energized when the control panel 36 is in its left or
“down” position, there will be no closing of a circuit
between coantact finger 54 and stop contact 925, and also
no cancellation action between cancellation cam 53 and
pin 81, since the finger 54 and cancellation cam 33 will
not then be in a position to engage any elements of the
switching mechanism. The relationship between the
various efements on pilot pansl 41a and the cooperating
elements of the switching mechanisms is best shown in
Figure 6. The control panel 36 is there illustrated in
a position intermediate its “up” and “down” positions,
so that the cancellation cams 52 and 53 are not in ver-
tical alignment with the cooperating cancellation pins
80 and 81. Correspondingly, the fingers or brushes 55

cand 84 are not aligned, in Figure 6, with the stop con- 3.

tacts 91b and 925 which they engage, respectively, when
the control panel 3§ is in its “down” and “up” positions.

The converse of the above-described operation occurs
when the elevater 17 and pilot panel 4%1g are moving
downwardly.
left or “down” position due to energization at this time
of the left shift solenoid coil 43, so that the left can-
cellation cam 52 will be in alignment with the corre-
sponding cancellation pin €9 in order to actuate the same
upon vertical movement of the pilot panel 41a therepast,
and the finger 55 will be in glignment with correspond-
ing stop coniact 9ib to create, depending upon the
energized or de-energized condition of the associated
“down” relay coil 64, a circuit effecting stopping of the
elevator car.
spacing of cancefiation cam 52 and the outer end of
contact finger 355, downward movement of the pilot
panel 414 will complete a circuit between contact finger
85 and contact 2315 before the cancellation cam 52 en-

gages canceliation pin &0 to de-energize the contact 91b. i

In like manner, the contact $ib will engage contact
finger 53 prior to engagement of cam 52 by pin 89 when
relay panel 38 is shifted from right to left while the pilot
clement is adjacent thereto.

Turning now to the remaining elements of the various
floor relay and switching mechanisms 57—69, the upper
ends of the inner arms 71 and 72 of the “down” and
“up” relays bear against left and right insulating spacers
29 and i8¢ (Figures 6 and 8) which are mounted at
the upper corners of a generally rectangular flexible
conducting plate i1, Energization of a “down™ coil
64 will operate through arm 7% to press spacer 99 and
conducting plate 181 forwardly, and energization of an
“up” relay coil 65 will operate through arm 72 and
spacer 188 to accomplish the same result. Energization
of either an “up” relay 65 or a “down” relay coil 64
will therefore effect an electrical result by means of the
action of the flexible plate 11 on the various contact
elements next to be described.

Referring to Figure 8, the lower end of conducting

The control panel 36 will then be in its ¢

Due to the previously described relative &
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plate 101 is seen to be spaced outwardly from tie strip 84
by an insulating block 162, its upper end being provided
at its center with an outwarly facing contact 164. At the
outer lower portion of plate 161 is disposed & second
insulating block %835 which in turn engages a front in-
sulating panel 186, with the entire assembly being main-
tained in place by suitable screws (Figure 7) projecting
inwardly through front panel 186 into the magnetic mem-
bers 62 and 63. The front panel 186 is of substantially
the same shape and area as contact plate 19% and is
parallel thereto, with the insulating block %03 serving
as a spacing element. An electrically conductive contact
finger 1607 is mounted in a vertical position centraily of
the inner face of front panel 3106 by means of a conduc-
tive bushing 108 which projects. through parel i0§ and
is riveted over the lower end of the contact finger 107. At
the upper end of contact finger 187 is a contact 189 posi-
tioned for engagement by the contact 184 on flexible plate
191 when the same is displaced forwardly. Additional
contacts 110 and 111, located at the upper outer corners
on the front panel 186 (Figure 7) are selectively con-
nected to the contact 109 through the contact finger 187,
bushing 108, and a selector switch arrangement next to be
described. )

The transfer arm or selgctor switch arrangement con-
sists of a conductive metal fransfer arm ¥12 retained
against free rotation by a spring washer 113 which is
mounted, together with the lower end of transfer arm
112, on a screw 114 threaded into the bushing 198 as
iliustrated in Figure 8. A resilient electrically conduc-
tive contact finger 115 is mounted on the rear surface of
transfer arm 112 and projects upwardly therefrom to en-
gage selectively, depending upon the left or right pivoted
position of the transfer arm, the eontact 11§ or the con-
tact 111. Such pivotal action is effected, against the fric-
tional resistance of the spring washer 133, by means of
the previously mentioned actuating or cam pin 49 which
projects forwardly from the upper end of transfer arm
112 and is shaped to ride in the transfer slots 47 and 48
s previously described.

The spacing of the contacts 118 and 111, as well as the
spacing and positioning of the contact finger 115 and of
the diagonal transfer slots 47 and 48, are such that when
the pilot panel 41a is below a particular floor relay, 57-69,
the upper end of contact finger $15 will be resting on the
contact 130. Similarly, when the pilot panel 41q is above
the floor relay, the end of finger £15 will be resting on
the contact 111, with the shifting being accomplished by
the riding of the pin 49 in one or the cother of the transfer
slots 47 or 48. When the control panel 36 is in its right
or “up” position, the transfer slot 48 will be in line with
the transfer pin 49 and will be the slot which effects the
desired shifting of the end of contact finger 115 between
contacts T11 and 110. On the other hand, when the relay
panel 36 is in its left or “down” position, the transfer slot
47 will be the one which effects the desired shifting by
shifting pin 49.

The location of the crossover slot 464 (Figure 4) is
such that the transfer pin 49 of a particular floor relay
unit is always disposed therein when the elevator car 17
is registered at the building floor corresponding thereto.
Left or right shifting of the relay panel 36 at this time,
through operation. of the shifting solenoids 41 or 42, will
therefore not affect the switching position of the contact
finger 315 since the transfer pin 49 will merely ride
laterally relative to- the crossever slot 46a and will not
be moved to pivot contact finger 115. It will be noted
that whenever the transfer pin 49 is in the crossover slot
46a, the contact finger 115 is disposed midway between
the contacts 116 and 111, as illustrated in Figure 6, and is
therefore inoperative to complete an electrical circuit.
This is because the transfer pin 49 has, at this time, only’
ridden half of the distanice in cne or the other of transfer
grooves 47 or 48 necessary to completely shift the contact



2,711,799

9
finger 115 between the vertical paths in which lie the
contacts 110 and 111.

Referring next to the wirir.z diagram shown in Figure
10, the relay and control ewments additional to those
previously described comprise a relay coil 117 having nor-
mally open contacts 1174, normally closed interlock con-
sacts 117b, and normally open control contacts 117¢; a
second relay coil 118 which corresponds generally to the
coil 217 and has normally open contacts 1184, normally
closed interlock contacts 1185, and normally open control
contacts 118¢. In addition, a stop relay coil 119 is pro-
vided with normally closed contacts 119¢, said relay being
provided with a suitable time delay device, not shown,
which delays the closing of the contacts 119a after they
have been opened due to momentary energization of relay
coil 119.

As shown in the diagram, suitable power lines L1 and
L2 are provided td supply current to the relay system,
and a third power line L3 is shown as being one of the
lines which are employed to supply power to the elevator
hoist motor 16. The line L1 has connected to it a lead
120 leading to one side of each set of relay contacts 1174
and 1184. The other side of contacts 117a and 118a are
connected by leads 121 and 122, respectively, to the right
and left shift solenoids 42 and 41. To complete these
circuits, the remaining side of each solenoid 42 and 41 is
connected by a lead 123 to line L2, so that alternate clos-
ing of the contacts 117z and 1184 serves to energize the
respective solenoids 42 and 41 to effect shifting of the
relay panel 36 from one side of the apparatus to the other.

The shunt 56 connecting contact fingers 54 and §5 on
pilot panel 41a is connected by a lead 124 to power line
L1, whereas the associated stop contacts 92b and 91b are
connected by a lead 125 to relay coil 119 which in turn
is connected by a lead 126 to power line L2. Accord-
ingly, the engagement of stop contact 92b by contact
finger 54 may cause energization of stop relay coil 119
to open the contact 119a thereof, and the same result
may occur upon the contacting of contact 91b by contact
finger 55. This is only true, for reasons described in detail
in connection with the description of contacts 915 and
92b, when said contacts are energized, respectively, by
engagement of contacts 82 and 91a or 83 and 924. To
simplify furiher the wiring diagram, the contacts 915 and
925 of only one of the floor relay switching mechanisms
57-60 are shown, it being understood that there is one
set of contacts 91b and 92b for each of the switches 57-60.

The contacts 104 of each of the floor relays 60, 59, 58,
and 57, are connected, respectively, by means of leads
127—130 to the power line L1, Since the associated
contacts 109 of the floor relays are connected as pre-
viously described to the contact fingers 115 thereof, the
closing of any set of relay contacts 104 and 109 effects
energization of contact finger 115 and whichever of con-
tacts 110 or 111 it is resting on. The contacts 111 of
the respective relays 58—60 are connected to a lead 131
leading to the normally closed contacts 118b, the latter
in turn being connected by a lead 133 to coil 117 which
in turn is connected by a lead 134 with power line L2.
Similarly, contacts 110 of floor relays 57—59 are all
connected to a wire 132a leading to contacts 117b. Con-
tacts 117b, in turn, are connected by a lead 135 to relay
coil 118, the latter being connected through a lead 136
to power line L2. With this arrangement, the left or
right shifted position of the contact fingers 115 deter-
mines whether the elevator car 17 will run in an upward
or downward direction since the coils 117 and 118 are
adapted to accomplish this result as will subsequently be
described. Interlock contacts 117b and 118b insure that
upon energization of either of the coils 117 or 118, the
remaining coil may not be energized until the first coil is
de-energized due to breaking of the circuit thereto.

The power lines L1 and L2 also supply current to the
respective “up” coils 65 on the right side of the relay
panel 36 and to the “down” coils 64 on its left side. For
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this purpose, all of the coils 64 and 65 are connected on
one side to power line L1. The other sides of the coils
64 and 65 are connected through actuating and holding
contacts to a common lead 137 connected to power line
L2. More specifically, the coil 65 of the floor relay and
switching apparatus 60 for the top floor of the building
12 is connected both to the contacts 83 and 92a of relay
60 and to the buiton 60a located at said top floor. Simi-
larly, the coil 65 of relays 58 and 59 for the second and
third floors of the building are connected, respectively,
both to the “up” buttons 582 and 59a on said floors to
their respective sets of contacts 83 and 92a. In like
manner, the “down” coils 64 on the left side of the relay
panel 36 are respectively connected to the “down” push
buttons 57b, 58b, and 59b of the corresponding floor
relays and to the contacts 82 and 91a thereof.

As previously indicated, the circuits associated with the
elevator hoisting motor 16 are shown only insofar as they
relate to the present invention. Referring to the small
circuit diagram at the bottom of Figure 10, the normally
open contacts 117c and 118c are connected in parallel
and lead to the circuit for motor 16 in such a way that
the motor 16 will run in a direction to actuate the eleva-
tor car 17 upwardly when the contact 117c is closed,
and in the reverse direction when the contact 118¢ is
closed. Both contacts 117¢ and 118c are connected
through a lead 138 to the normally closed stop relay
contacts 119g, the latter being in turn connected by a
lead 139 to power line L3. With this arrangement, the
stop relay contact 119a will always operate, when opened,
to de-energize and stop elevator hoisting motor 16 regard-
less of the positions of contacts 117¢ and 118¢c.

The operation of my improved elevator control appa-
ralus may best be understood by considering three illus-
trative situations which are representative of all of the
situations in which the control apparatus may be called
upon to function. The first of these situations is that in
which a single passenger is calling elevator car 17 to a
particular floor. For example, let it be assumed that the
“up” button 594 at the third floor of the building is pressed
and that elevator car 17 at this time happens to be at the
first floor of the building.

Upon pressing of “up” button 59a, coil 65 of relay
mechanism 59 is energized to effect forward pivotal move-
ment of its vertical arms 72 and 73 (Figure 6) and con-
sequent closing of its contacts 83 with 922 and also 104
with 109. The closing of contacts 83 and 92a creates a
holding circuit which energizes coil 65 independently of
push button 59a, so that the various contacts of relay 59
are maintained in actuated position after release of the
push button 59a. Since the elevator car 17 is initially
at the first floor of the building, the contact finger 115
of floor relay and switching apparatus 59 is in engage-
ment with contact 111 so that closing of contacts 104 and
109 of relay 59 creates a circuit from line L1 through
lead 128, contact finger 115, contact 111, lead 31, nor-
mally closed contact 1185, and lead 133 to energize coil
117. The energization of coil 117 has three effects, the
first of which is to close contacts 117¢ to create a circuit
to the hoisting motor 16 and cause the same to actuate
elevator car 17 in an upward direction. The second
effect of energization of coil 117 is to open contacts 1175
and thereby prevent the creation of any energizing ¢ir-
cuit to coil 118, so that the elevator car will continue to
run in an upward direction regardless of any subsequent
pressing of “down” buttons 57b, 58b, or 59b. In addi-
tion, the energization of coil 117 closes contacts 117«
thereof to create a circuit from line L1 through leads 120,
121, and 123 to the right shift solenoid 42. Solenoid 42
therefore retracts its armature 40 which operates through
pin 38 (Figure 2) to shift relay panel 36 on pivot beams
26—29 to its right or “up” position.

As the elevator car 17 moves upwardly, the pilot panel
41a is simultaneously and synchronously displaced up-
wardly as previously described. When the pilot panel
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41a approaches Hoor switch 59, the Upper ¢nd of right
transfer slot 48 on the pilot parel will receive the transfer
pm 49 and will operate, as the pilot panel 41a continués
in its upward diréction, to shift contact ﬁnger 115 off
contact 111 by the timé the transfer pm 49 is registered
in the crossovér slot 46a indicatéd in Figuté 4. The
actuation of contaci finger 118 away from contact 111
breaks the circuit to teélay coil 117 and causes contaét
117¢ to open and bréak the circhit to the hoisting motor
16, thereby effecting stopping of the élévator car 17 at
the third floor of the building as désired. At thé same

tlme the call mmated through pressmg of the thlrd floor

cellatlon cam 53 on panél 41a with correspondmg can-
cellation pin 8%, said ¢léments at this time belng in aligh-
ment due to th° fact ihat the relay panel 36i i in its rxght
thus mechamcally opened and coﬂ 65 de-energized to
éffect opemng of contacts 104 and 109, so that the ielay
system is placed in substantially the same condition as
betoré the call was made, the only difference being in
the positions of the various contact fingérs 115 due to
passage of the pilot panel 41a.

The sécond representative situatiozn is where two pros-
pecttve passengers on successive floors both desire to go
in thé same direction, and the elevator car 17 is either
above or below both of them. Let it be assumed, for
example, that the “up” buttons 58a and 59« at the second
and third Roors of the building are pressed, and that the
elevator is again mltlally at the first floor of the buildiag.
The “up” coils 65 of Hloor relays 58 and 39 will therefore
be energized to cause these relays to close their contacts
83 and 924, as well as their c¢ontacts 104 and 109, with
the respective contacts 83 and 92a serving to maintain

the energization of coils 65 after release of the buttons 3

58¢ and 59a. )

Since, due to the initial location of the pilot element
414 below the floor switches 58 and 59 thé contact fingers
115 of both of said switches are in engagement with
contacts 111 thereof, the closing of the contacts 104 and
109 of relays 58 and 59 creates two parallel circuits
through leads 128, 129, 131, 133, and 134, which effect
energization of the relay coil 117. As in the case of the
first considered situation where only one “up” button was
pressed, the elevator car 17 and the pilot panel 41q will
then move upwardly in synchropism and the relay panel
36 will be shifted to its “up” position due to energization
of right shift solenoid 42.

When the pilot panel 434 reaches the switch 58 for the

second floor of the building, the contact finger 115 of :

switch 58 wijl be actuated by transfer groove 48 away
from its contact 111, so that one of the circuits to relay
coil 117 will be broken. This, hewever, will not alone
cause de-energization of coil 117, and consequent stop-

ping of the elevator car 17, since the second circuit ;

through floor relay 59 is still in a closed condition. How-
ever, the elevator car is stopped at the second floor
through operation of the stop relay coil 119 which is
energized at this time through engagement of contact
finger 54 on pilot panel 41¢ with stop contact 92b, the
contact 92b being at this time in an energized condition
due to engagement of asscciated contacts 83 and 92q.
The energization of relay coil 119, to opén its contacts
119z and stop the elevator cor. is only momentary since
the cancellation cam 53 engages cancellation pin 81 im-
mediately after engagement of ﬁnger 54 with stop con-
tact 92b. The latter effects opening of contacts 83 and
924 of switch 58 to de- -energize stop contacts 925 thereof,
as well as the corresponding floor telay coil 65, and can-
cel the call at the second floor. The momentary ener-
gization of stop relay coil 119 is sufficient to maintain (he
elevator 2t the second floor for the period of time neces-
sary to permit a passefniger to enter the elevator car, since
the time delay mechanism asscciated with coil 119 does
not permit the reclosing of stop relay contacts 119« until
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such a period of time fas elapsed. It will be noted that
the identical operation of the stop coil 119 occurs in the
first sitnation considered above, and that the elevator
car is always maintained at a particular floor for a period
sufficiént to permit a passenger to safely enter the car.

Upon reclosing of contacts 119a, the elevator 17 con-
tinues to the third floor of the building, and the pilot
means 4la continues upwardly to switch 59, with the
contact finger 115 of floor relay 58 being shifted to the
contact 110 as the pllot ‘panel passes upwardly relative
to the transfer pin 49 thereof. When the pilot panel
réaches the switch 59, contact finger 115 is actuated away
from associated contact 111 to break the remaining ener-
gizing circuit to relay coil 117 and effect stopping of the
elevator motor 16. In addition, the call at the third
floor is cancelled as in the case of the first considered
situation, and the elevator is maintained a predetermined
period of time at the third floor through operation of
stop coil 119 as described above.

The third repres\.ntanve situaticn is where the elevator
car 17 must run in a particular direction to answer calls
given by two prospectlve passengers on successive floors
and both \Vlshmg to go in the reverse direction. Let it
be assumed, for example that the “down” buttens 585
and 595 on the second and third fleors are both pressed
and that the elevator is again at the first floor. Con-
versely to the previously considered situations, the
“down” coils 64 on the relay panel 36 for relays 58 and
59 will close to actuate their respective contacts $2 and
91g, and 104 and 109, to closed positions. The holding
circuits through contacts 82 and 914 will then serve by
means of coils 64 to maintain the associated coniacts 194
and 109 in closed positions so that parallel circuits from
line L1 to the relay coil 117 will again be created, in this
situation through leads 128 and 129, contact fingers 115
of relays 58 and 59, and leads 133, 133, 134 to line 1L2.
The elevator car 17, and the synchrenized pilot panel 41u
will therefore run upwardly and the relay panel 36 will
again be positioned to the right.

As the pilot panel 41a approaches the floor mechanism
58, the upwardly moving transfer slot 48 will ride over
transfer pin 49 and shift the same so that its contact finger
115 will no longer be in engagement with contact 111,
Also, contact ﬁnger 54 of pilot member 41z will engage
stop contact 92b, and the canceliation cam 53 will also
engage the associated cancellation pin 81. None of these
actions, however, will have the effect of stopping the
upward travel of the elevator car or the pilot panel 41a.
This is because the relay coil 117 will still be energized
by the circuit leadmg through floor relay 59, because the
stop contact 92b is at this time in a de-energized condi-
tion due to the location of corresponding contacts 92n
and 83 out of engagement with each other since coil 65
of relay 58 is at this time de-energized, and beceuse the

- engagement of cancellation cam 53 with pin 81 will have

no effect on the already de-energized relay centacts asso-
ciated with coil 65.

The elevator car 17 will therefore travel vpwardly to
the third floor, and the pilot panel 41a will likewise travel
upwardly to switch 59, during which the contact finger
115 of switch 58 will be shifted by transfer slot 48 into
engagement with contact 119. The call at the second
fioor, initiited upon pressing of button 58h, remains un-.
canceled and becomes operative as soon as the elevator
has picked up the passenger at the third floor as will next
be described.

:As the upwardly moving pilot panel 41a approaches the
relay and switching apparatus 59 for the third floor, trans-
fer slot 48 rides over transfer pin 49 of switch 59 and
effects movement of contact finger 115 thereof away from
contact 111. The remaining circuit to relay coil 117 is
therefore bivken and the cail 117 de-energized which oper-
atés to open contact 117¢ thereof and effect stopping of
the hoisting nrotor 16. When the upward travel of the
elevator car and consequently of the pilot panel 41z is
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thus stopped, the transfer pin 49 is disposed in the cross-
over slot 46a (Figure 4), so that the pin 49 is free to rela-
tively travel from slot 48 to slot 47. Such-lateral travel
of the transfer pin is effected, immediately upon opening
of the circuit to coil 117, through closing of interlock
contact 117h thereof which completes a circuit from L1
through lead 129, contacts 164 and 109 of switch 58,
contact finger 115 thereof, contact 110 thereof, lead 1324,
contacts 1175, and leads 135 and 136 through relay coil
118 to the line L2. Contacts 1184 of coil 118 accordingly
close and, contacts 1174 at this time being open, the left
shift solenoid 41 is energized and the right shift solenoid
4Z is deenergized, which results in actuation of the relay
panel 36 to its left or “down” position and consequent rid-
ing of crossover slot 464 relative to pin 49.

As panel 36 shifts to the left, stop contact 91b moves
into engagement with contact finger 55 on pilot panel 414
and, since contact 915 is at this time energized due to the
closed condition of contacts 82 and 91a, a circuit is com-
pleted which energizes the coil 119 of the stop relay, and
effects opening of comtacts 1i19a for the time delay pe-
riod. Immediately after contact 91b engages finger 55,
cancellation pin 80 comes into sufficient engagement with
cancellation cam 52 to bend the U-shaped member 74
and thereby permit opening of the associated contacts 78
and 82. The call at the third floor is thus canceled, and
the energizing circuit to coil 19 broken, so that the eleva-
tor car travels downwardly after the time delay interval
due to energization of coil 118 at this time and consequent
closing of contacts 118¢ thereof.

As pilot panel 414 travels downwardly toward relay 38,
the transfer slot 47 will effect shifting of the contact
finger 115 of relay 59 into engagement with contact 111
thereof. The slot 47 will thereaiter ride over pin 49
of the floor relay 38 for the second floor, thereby causing
contact finger 115 thereof to move away from contact 110
to break the circuit to relay coil 118. The car 17 of the
elevator will then stop, due to opening of contact 118¢
oi coil 118, and the call at the second floor will be can-
celed when cancellation cam 52 engages cancellation pin
8¢ of relay 58 for the second floor. The passenger at
the second floor may then enter the car of the elevator,
and, through use of the buttons on the control panel at
the interior thereof, direct the car to any desired floor.

While the particular apparatus herein shown and de-
scribed in detail is fully capable of attaining the objects
and providing the advantages hereinbefore stated, it is
to be understood that it is merely illustrative of the pres-
enily preferred embediments of the invention and that
no limitations are intended to the details of construc-
tion or design herein shown other than as defined in the
appeaded claims.

I claim:

1. in an elevator control, a relay panel having a sub-
staniial number of flcor relays spaced longitudinally there-
of, said floor relays being adapted upon receipt of signals
from corresponding fioors of a building to selectively ef-
fect travel of an elevator car in opposite directions, a pilot
element, means to move said pilot element longitudinally
of said relay panel in synchronism with the movements
of said elevator car to effect sequential engagement of said
pilot element with portions of said floor relays, and means
to shift said relay panel laterally between first and second
predetermined positions to determine the portions of said
floor relays engaged by said pilot element, said last-named
means being operative to shift said relay panel to said
first position when said pilot element is moving in one
direction and to said second position when said pilot ele-
ment is moving in the onposite direction.

2. In an elevater control, a pluralty of switch and relay
mechanisms mounted in a row and selectively operated by
signals from corresponding floors of the building where-
in the elevator car under control is located, said mecha-
nisms each including a selector switch adapted when in
one position to set up a circuit effecting travel of said
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elevator car in one direction and when in another posi-
tion tc set up a circuit effecting travel of said elevator car
in the opposite direction, pilot means movable longitudi-
nally of said row of switch mechanisms in synchronism
with the movements of said elevater car, and means on
said pilot means to sequentially transfer said selector
switches from said one position to said other position as
said pilot means moves therepast, said arrangement effect-
ing location of all of the selector switches cn one side of
said pilot means in said one position and location of all
of the selector switches on the other side of said pilot
means in said other position.

3. In an elevator control, a plurality of switch and relay
mechanisms mounted in a row and selectively operated by
signals from corresponding floors of the building wherein
the elevator car under control is located, said mechanisms
each including « selector switch adapted when in one posi-
tion to close a circuit effecting travel of said elevator car
in one direction and when in another position to close a
circuit effecting travel of said elevator car in the opposite
direction, pilot means movable longitudinally of said row
of switch mechanisms in synchronism with the movements
of said elevator car, and means on said pilot means to
sequentially transfer said selector switches from said one
position to said other position as said pilot means moves
therepast, said last-named means being adapted to locate
each selector switch between said two circuit-closing posi-
tions when said elevator is registered at the floor of the
building corresponding thereto.

4. In an clevator control, a piurality of floor switches
selectively operated by signals from corresponding floors
of the building wherein the elevator car under control is
located, each of said floor switches including a selector
switch portion adapted when in one position io effect
travel of said elevator car in one direction and when in
another position to effect travel of said elevator car in
*he opposite direction, pilct means, means to relatively

nove said pilot means and said floor switches in syn-
chronism with the movements of said elevator car and in
a predetermined path effecting sequential location of said
pilot means adjaceni the floor switch corresponding to
the floor of said building at which said elevator car is
concurrently located, first means con said pilot means to
sequentially transfer said selector switch portions of said

; floor switches from said one position to said other posi-

tion during relative travel of said pilot means and said
ficor switches, second means on said pilot means to en-
gage portions of said floor swiiches during said relative
travel of said pilot means and floor switches, and means
to relatively shift said pilot means and floor switches trans-
versely to the direction of relative travel therebetween to
thereby determine the portions of said floor switches en-
gaged by said second floor switch engaging means.

5. In an elevator control, a plurality of floor switches
selectively operated by signals from corresponding
floors of the building wherein the elevator car under
control is located, each of said floor switches including
a selector switch portion adapted when in one posi-
tion to effect travel of said elevator car in one direction
and when in another position to effect travel of said
elevator car in the opposite direction, pilot means, means
to relatively move said pilot means and said flcor
switches in synchronism with the movements of said
elevator car and in a predetermined path effecting se-
quential location of suid pilot means adjacent the foor
switch corresponding to the floor of said building at
which said elevator car is concurrently located, first
means on said pilot means to sequentially transfer said
selector switch portions of said floor switches from said
one position to said other position during relative travel
of said pilot means and said floor switches, second
means on said pilot means to engage portions of said
floor switches during said relative iravel of said pilot
means and floor switches, and means to relatively shift
said pilot means and floor switches transversely to the
direction of relative travel therebetween to thereby de-
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termine the portions of said floor switches engaged by
said second fioor switch engaging means, said last-
named means being adapted to relatively locate said
floor switches and pilot means in a first predetermined
transverse position when said elevator car is traveling
in one direction and in a second predetermined trans-
verse position when said elevator car is traveling in
the opposite direction. )

6. Tn an elevator control, a relay panel, a substan-
tial number of floor relay mechanisms mounted in a
row on said relay panel, said floor relays being selec-
tively energized by electrical signals from correspond-
ing floors of the building wherein the elevator car un-
der comtrol is located, a pilot member movable longi-
tudinally of said row of floor relays and in synchronism
with the movements of said elevator car, said pilot mem-
ber being adapted to sequentially engage and actuate
contact portions of said flocr relays during mocvements
of said elevator car, solenoid means to shift said relay
panel in a direction to determine the portions of said
floor relays actuated by said pilot member, said scle-
noid means serving to locate said relay panel in a first
predetermined  position when said elevator car is travel-
ing in one direction and in a second predetermined
position when said elevator car is traveling in the op-
posite direction, a corresponding number of selector
switches adapted when in one switching position to ef-
fect travel of said elevator car in one direction and
when in a second switching position to effect travel
of said elevator car in the opposite direction, and means
synchronized with the movements of said elevator car
to sequentially shift said selector switches between said
first and second switching positions.

7. In an elevator control, a pluraiity of floor relays
mounted in a row and selectively operated by signals
from corresponding floors of the building wherein the
elevator car under control is located, said floor relays
each including a first set of contacts actuated by an up
signal from the corresponding floor of said building
and a second set of contacts actuated by a down signal
therefrom, a corresponding number of selector switches
adapted when in one position to effect travel of said
elevator car in one direction and- when in another po-
sition to effect travel of said elevator car in the opposite
direction, said selector switches being respectively re-
lated to said first and second sests of contacts and being
inoperative except when either of said first and second
sets is in a predetermined actuated vosition, first pilot
means movabie in synchronism with the movements of
said elevator . car to sequentially shift said selector
switches between said one position and-said other po-
sition, and second pilot means movable in synchronism
with the movements of said elevator car to selectively
return said first second sets of contacts to the ini-
tial positions thereof, seid second pilot means being
adapted when said elevator car is traveling in one di-
rection to sequentially return said first sets of con-
tacts to the initial positions thersof and when said ele-
vetor car is traveling in the opposite direction to se-
quentially return said second sets of contacts to the ini-
tial positions thereof,

8. In an elevator control. a plarality of floor switch
mechanisms mounted in a row, each of said fioor switch
mechanisms comprising a pair of relay coils electrical-
ly connected, respectively, to up and down signal means
on the corresponding floor of the building wherein the
elevator car under confrol is located, a plurality of
contact elements controlled, respectively, by the relay
coils connected to said up signal means, a correspond-
ing number of contact elements controlied, respective-
1§, by the reisy coils connected to said down signsl
means, a pilot elempent, means tc move said pilot ele-
ment longitudinally of said row of floor switch mecha-
nisms -and in synchronism with the movements of said
clevator car, ‘means to relatively shift said pilot ele-
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ment and floor switch mechanisms laterally between
first and second predetermined positions, and means on
said pilot element to selectively engage said contact
clements controlled by said up signal relay coils and
said contact elements controlled by said down signal
relay coils in accordancé with the iaterally shifted posi-
tion of said pilot panel and said floor switch mechanisms.

9. In an elevator control, a plurality of floor relay
mechanisms inounted in a row, each of said floor relay
mechanisms comprising an up relay coil operated by
an up signal from the corresponding fioor of the build-
ing wherein the elevator car under control is located
and a down relay coil operated by a down signal from
said corresponding floor, a plurality of up stop contact
clements associated, respectively, with said up relay coils
in a manner effecting eunergization of said stop con-
tact elements only upon receipt of an up signal by the
associated relay coil, a plurality of stop contact ele-
ments associated, respectively, with said down relay
coils in a manner effecting energization of said stop
contact elements only upon receipt of a down signal
by the associated relay coil, pilot means movable longi-
tudinally of said row of floor relay mechanisms in ac-
cordance with the movements of said elevator car, shift-
ing means to relatively move said pilot means and flcor
switch mechanisms transversely to the direction of
mevement of said pilot means, and electrical contact
means on said pilot means to selectively and sequen-
tially engage said up and down stop contact elements
in accordance with the laterally shifted position of said
pilot means and floor switch mechanisms, said elec-
trical contact means being adapted upon engaging an
energized stop contact elément to stop the travel of
said elevator car.

10. The elevator control as claimed in claim 9, wherein
control means are provided to operate said shifting means
in accordance with the direciion of travel of said elevator
car; said control means operating said shifting means
in a manner to permit engagement of an energized up stop
coniact element by said electrical contact. means only
when said elevator car is moving in an upward direction,
and to permit engagement of an energized down stop con-
tact element by said electrical contact means only when
said elevator car is moving in a downward direction.

11. In an elevator conircl, a plurality of fioor switch
mechanisms mounted in a row, each of said floor switch
mechanisms comprising a pair of relay coils electrically
connéected, respectively, to up and dowa signal means on
the corresponding floor of the building wherein the eleva-
tor car under coatrol is located, a plurality of pairs of up
holding contacts respectively associated with the relay
ceils connected to said up signal means, & plurality of
pairs of down holding contacts respectively associated
with the relay coils connected {6 said down signal means,
said pairs of holding contacts being electrically connected
to maintain the associated relay coils in energized condi-
tion after momentary energization thereof through op-
eraticn of said up and down signal means, & pilot panel,
means to move said pilot panel longitudinally of said row
of floor switch mechanisms and in synchrenism the
movements of said elevater car, means to latersily sh
said floor switch mechanisms transversely to the direc-
tion of movement of said pilot panel and botwesn first
and second transverse positions, canceilation means on
said pilot panel to mechanically engage and cpen said
up holding contacts during travel of said pilot panel when
said floor switch mechaunisms are in said first transverse
position, and cancéllation means on said pilot panél to
mechanically engage and open said down holding ceon-
tacts during travel of szid pilot panel svhen said floor
switch mechanisms are in said second transverse position.

12. The elevator control as claimed in claim 11, where-
in said means to fransversely shifi said floor switch mech-
anisms is operated in accordance with the direction of
travel of said élevator car to locate said switch mech-
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anisms in said first transverse position during upward
elevator car travel and in said second transverse posi-
tion during downward elevator car travel.

13. In an elevator control, a plurality of floor switch
mechanisms mounted in a row and corresponding to the
floors of the building wherein the elevator car under con-
trol is located, each of said mechanisms comprising an
up relay coil operated by an up signal from the corre-
sponding building floor and a down relay coil operated by
a down signal therefrom, a plurality of holding contact
means associated one with each of said up and down
relay coils to maintain the same in actuated condition
after receipt of a signal from the corresponding building
floor, a plurality of stop contacts associated one with each
of said up and down relay coils and energized only while
the associated coil is in actuated condition, pilot means
movable longitudinally of said row of floor switch mech-
anisms in accordance with the movements of said eleva-
tor car for disposition adjacent a particular floor switch
mechanism during concurrent location of said elevator
car at the corresponding building floor, said pilot means
including both mechanical cancellation means adapted
to sequentially actuate said holding contact means to the
initial positions thereof and electrical contact means
adapted to sequentially engage said stop contacts, and
means to relatively shift said pilot means and floor switch
mechanisms laterally to a first relative position when said
elevator car is moving upwardly and to a second relative
position when said elevator car is moving downwardly,
said elements being arranged to dispose the holding con-
tact means and stop contacts associated with said up relay
coils in position for engagement by said cancellation
means and electrical contact means only when said fioor
switch mechanisms and pilot means are in said first rela-
tive position, and to dispose the holding contact means
and stop contacts associated with said down relay coils
in position for engagement by said cancellation means
and electrical contact means only when said floor switch
mechanisms and pilot means are in said second relative
position.

14, The elevator control according to claim 13, where-
in the relative positions of said holding contact means,
stop contacts, mechanical cancellation means, and elec-
trical contact means are such that the stop contact for a
particular relay coil is engaged by said electrical con-
tact means prior to engagement of the corresponding hold-
ing contact means by said cancellation means both during
longitudinal and lateral movement of said pilot means
relative to said floor switch mechanisms.

15. In an elevator control, a plurality of ficor switch
mechanisms each comprising a selector switch portion
and up and down relay coils selectively operable by signals
from the corresponding floor of the building wherein the
elevator car under contrel is located, each of said up and
down relay coils having associated therewith a pair of
holding contacts and a stop contact, and pilot means mov-
able in synchronism with said elevator car in one of two
paths relative to said floor switch mechanisms, said pilot
means serving when passing adjacent a particular floor
switch mechanism to shift the selector switch portion
thereof and to selectively engage the holding contacts and
stop contact for the corresponding up or down relay coil
as determined by the one of said relative paths along
which said pilot means is traveling.

16. In an elevator control, a plurality of floor switch
mechanisms mounted correspondingly to the fioor of the
building wherein the elevator car under control is located,
said floor switch mechanisms each comprising a selector
switch and a pair of up and down relay coils selectively
operated by up and down signals from the corresponding
building floor, first electrical contact means mounted one
for each of said floor switch mechanisms and electrically
connected to the selector switch thereof, second electrical
contact means mounted one for each of said up relay coils,
third electrical contact means mounted one for each of
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said down relay coils, armature means adapted upon op-
eration of an up relay coil to actuate the corresponding
first and second electrical contact means, armature means
adapted upon operation of a down relay coil to actuate the
corresponding first and third electrical contact means, and
pilot means movable in synchronism with said elevator
car to sequentially operate said selector swiiches and
said second and third contact means.

17. The elevator conirol according to claim 16, where-
in shifting means are provided to relatively locate said
pilot means and floor switch mechanisms to permit actua-
tion of said second contact means by said pilot means
only when said elevator car is moving in one direction and
to permit actuation of said third contact means by said
pilot means only when said elevator car is moving in the
reverse direction.

18. In an elevator conirol, a plurality of floor switch
mechanisms mounted correspondingly to the floors of the
building wherein the elevator car under control js located,
said floor switch mechanisms each comprising a selector
switch and a pair of up and down relay coils selectively
operated by up and down signals from the corresponding
building floor, first electrical contact means mounted one
for each of said fioor switch mechanisms and electrically
connected to the selector switch theresf, second electrical
contact means mounted one for each of said up relay coils,
third electrical contact means mounted one for each of
said down relay coils, said second and third electrical
coniact means each comprising a set of holding contacts
connected to maintain the energization of the associated
relay coil and a stop contact element electrically con-
nected to said holding contacts for energization only while
the same are in a closed condition, armature means
adapted upon operation of an up relay coil to actuate
the corresponding first and second electrical contact means
and thereby render the corresponding selector switch and
stop contact element operative, armature means adapted
upon operation of a down relay coil to actuate the cor-
responding first and third electrical contact means and
thereby render the corresponding selector switch and stop
contact element operative, pilot means movable in syn-
chronism with said elevator car to sequentially operate
said selector switches and to selectively engage said sec-
ond and third electrical contact means, the engagement
of said second and third electrical contact means by said
pilot means depending on which of two predetermined
paths said pilot means is traveling relative to said floor
switch mechanisms, and means responsive to the direction
of travel of said elevator car to determine the one of said
two predetermined paths along which said pilot means
travels.

19. The elevator control according to claim 18, where-
in said pilot means comprises means to mechanically ac-
tuate said holding contacts to open position, electrical
contact means disposed to engage said stop contact ele-
ments and create during energization thereof an electric
circuit adapted to stop the travel of said elevator car, and
a transier element adapted to shift said selector switches
between first and second circuit-closing positions.

20. In an elevator control, a plurality of floor swiich
mechanisms mounted in a row and electrically connected,
respectively, to call means at the corresponding fioor of
the building wherein the elevator car under control is
located, said floor switch mechanisms each including relay
portions responsive to up and down calls from the corre-
sponding building floors and selector portions adapted
upon actuation of said relay portions to complete one of
two circuits and thereby selectively effect travel of said
elevator car in opposite directions, and pilot means mov-
able relatively adjacent said row of floor switch mecha-
nisms in accordance with the movements of said elevator
car; said pilot means being constructed to mechanically
actuate said relay portions to cancel the calls from the
building floors, to engage said relay portions and create
electrical circuits stopping the travel of said elevator car,
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and to transfer said selector portions and determine which
of said two circuits is completed.

21. The elevator control according to ciaim 18; where-
in said pilot means comprises a pair of cancellation cams
disposed to selectively engage and actuate said holding
contacts to cpen position in accordance with the path of
relative travel of said pilot means, a corresponding pair
of electrical contact fingers disposed to selectively engage
said stop contact elements in accordance with the path of
relative travel of said pilot means and to creaie when
the engaged stop contact elements are energized a circuit
connected to stop the travel of said elevatoer car, and a
transfer element disposed to shift said selector switches
between first and second circuit-closing positions, said
transfer element being formed with a pair of parallel
slots alternately serving to shift said selector switches as
determined by the path of travel of said pilot means rel-
ative to said floor switch inechanisms.

22. In an elevator control, a row of selector switches
corresponding to the floors of the building wherein the
elevator car under contrel is located, said selector swiiches
each having a first position creating a circuit effecting
travel of said elevator car in one direction, a second posi-
tion creating a circuit effecting travel of said elevator
car in the opposite direction, and an intermediate position
at which no circuit is created, nilot means, means to rela-
tively move said pilot means and selector switches in syn-
chronism with the movements of said elevator car, means
to laterally shift said selector switches relative to said pilot

20
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means to alter the path of relative fravel therebetween,
and cam means on said pilot means to sequentially actu-
ate said selector switches from said first position to said
second position as said pilot means moves therepast in one
direction and from said second position to said first posi-
tion as said pilet means moves therepast in the opposite
direction, said cam means serving to maintain each selec-
tor switch in said intermediate position when said pilot
means i3 adjacent said switch and said elevator car is
registerad at the floor of said building corresponding
thereto.

23. The eievator control according to claim 22, where-
in said cam means comprises a member having a first
transfer slot oblique to the direction of relative movement
of said pilot means and selector switches and adapted
when said pilot means and selector switches are in one
laterally shifted position te sequentially receive a pertion
of each selector switch to' transfer the same, a second
transfer siot parallel to said first transfer slot and perform-
ing the identical function when said pilot means and se-
lector switches are in another laterally shifted position,
and a crossover siot connecting the mid-portions of said
transfer slots to prevent actuation of a selector switch dur-
ing lateral shifting of said selector switches relative to
said pilot means when said elevator car is registered at
the corresponding floor of said building.

No references cited.



