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Zo'all whom it may concern . countered in such signal s stems, owing to

- Be it kihown that I, Freperick S, Mc-  the large amount of metallic. work of the

“CULLOUGH, a citizen of the. United States, elevator cars, shafts, ete, - .
residing at Cleveland, in the county of Cuya-  The wireless transmission” of signals, as .

‘5. hoga 'and State of Ohio, have invented a  heretofore accomplished, . depends upon a 60
certain " new and useful Improvement in conducting. sheet of ‘surface’as the surface .
Wireless " Elevator-Signaling Systems, of of earth. upon which ' the ether waves gen-
which the following is a full, clear, and erated by the apparatus ma; act and it is
exact ' description, reference being had to well known that any objects intermediate

10”the accompanying drawings. - the sending and recelving stations: may ob- é5

' This invention relates to a wireless sig- literate or-abserb .the:ener: and interfere
‘naling system, and is herein shown and de- with successful signaling. %ith‘my system
“seribed as ‘embodied in a System for sig- I use the energy which surrounds a’"single
~naling elevaiors. An essential object,is to wire connected with the source and cause it

16! provide: a simple, efficient means for actuat- to .cross an air dielectric of a certain dis- 7o
Ing ‘signals in elevator. cars and on the . tance by the-use of s predetermined fre-
‘various floors of the building, and which quency corresponding: to such air distance,
shall be comparatively cheap to manufae- and thereby avoid -an ~darnger”of interfer-
‘turé and not Tiable to get out of order.. .I ence or absorption ﬁndy rénder commercially

20"'accomplish ' the above object by constructing practical the signaling of elevators by wire- 75
‘a: system which eliminates s vory large por- less transmission. - LT e

,  ‘tiohi of the wiring necessary .for the present My invention is hereinafter more fully

" “Signal systems and 1 greatly reduce the ap- described in connection with the drawings
.paratus required. My invention avoids the whick illustrate a convenient arran¥sment o

25 nécessity of connecting the elevator with the thereof, and the essential characteristics of sp

“*floors by wires. : the invention are se forth in the claims, "~

.7 In carrying out my invention I use a high In the drawings, Figure 1'is'a diagram

*  frequency generator preferably connected. of a single ‘unit of the system}; Fig. 2is a’

- by a single wire with capacity members ar-  side elevation of the relay; Fig. 8 is an axial
80  ranged at the several floors for one elevator section thereaf; Fig. 4 is a transverse hori- 85
cur or a plurality of elevators in a bank. .zontal section taken sabstantially on the line
I arrange capacity members on the car 4—4 of Fig. 8; Fig. 5 is a similar section |
“adapted to be brought into proximity with taken substantially .on the line. 5—5 of Fig.

the successive capacity members for the 3; Fig. 6 is a section on the lire 6—6 of

85 floors so that when 5 signal switch is actn- Fig. 3. ' oo P 20
ated on any floor it may connect the corre-  Fig, 1 diagrammaticallyillustrates a sin-
sponding capacity member with the generat- gle unit of the invention, it being under-

ing means and ecause energy to be trans- stood that a similar arrangement of -my ap-
Jnitted across the air dielectric from one paratus may be adapted for 88 many aS-

40 tapacity to-the other while they are ad- ditional cars as desired.  On’ each floor I 95
Jjacent, and I arrange on the elevator car &  provide the usual push button' switches for

~relay adapted to be actuated by the electric up and down signals, as indicated at 1 and
" impulse assingl; from one capacity to the 2 respectively. These signals are prefer--
other. ’Ill)nis’ ve'uy may control a visual or ably provide with means for normally hold-

48 audible signal on the elevator cyr, ing them in operating position until a com- 10¢

To make the system more complete I may plete signal has been effected. For example,

. ‘arrange an additional capacity plate on each the push buttons may be small plungers
car at each floor and a velay on each floor tapered at their inner ends to eng ge the
to actuate a signal indicating that a car is insulated ends of vertically movable, sole.

50 .about to respond to the signal of the waiting  noid cores 4 of the solenoids 5. The upper 10
passenger. Other objects of my invention- end of these cores engage and operate
are to so arrange such a signal system that switches 6 coacting with a contact 7, where-
it may entirely avoid interference or con- by when the coils are energized the solenoids
fusion of signals or loss of energy. This - hold these switches in closed .positions amd

56 has heretofore been one of the obstacles en- - relegse them upon  deénergization of the 110



coils. These coils are each in short signal
circuits for the up and down signals and
on the various floors (preferably all those
except the top and bottomn). I arrange

5 visual signals comprising electrio lights 8

1o

15

20

26

" 80

35

-and 9 for the up and down signals respec-

tively, and within each elevator car I pro-
vide a signal light 10.

_ In-the diagram the circuit for the down
button includes a wire 31 connecting the
contact 7 and the coil which is connected .

at its other terminal with the battery 30 -

from which a wire 32 leads to a magnetic
coil 33 actuating ‘an armature 34, &From .
the coil 33 a wire 35 leads to a contact 36
adapted to be connected .with a contact 37
by a bridge 25 carried by a vertically shift-
a’gle rod 18 moved by tﬁe elevator at each
end of its travel to cause this bridge to
render operative circuits for the button cor--
responding to its direction. A wire 38 leads
from the contact terminal 37 to the switch 6.
At 40 is indicated a high frequency gen-
erator which is connected with a coil 41,
the primary of a transformer having a sec-
ondary coil 42. This ceil is arranged to
generate waves of a predetermined fre-
quency and its oscillations are undamped. A
wire 16 is connected with one terminal of
the coil 42 and has branch contacts adapted
to be engaged by the switches 34 and 14 for
the up and down signals. Leading from the

‘gwitch 84 is a wire 43 adapted to connect

by a wire 44 with a terminal, shown as piv-
oted at 45 and coacting with terminals 46

© and 48. A wire 49 leads to a capacity plate -

0

11 which is preférably in the form of a nar-
row ribbon mounted in the elevator shaft.
At. A is indicated, in dot and dash lines, the
car in which is mounted the signal light 10

controlled by a local circuit including the

battery 50. and governed by an armature

" switch 20 under the control of the relay, in-

45

"~ to the several capacity

50

65

dicated at 13, which is of & special construc-
tiodt to be hereinafter described. The relay

'13'is connected by the wire 19 with a ca-

pacity plate 12 adapted to pass in proximity
plates 11 of the series

in the elevator shaft. - : ’

The operation of the circuit so far de-

‘scribed is as follows: On the actuation of -

the plunger 2, the solenoid is moved dp--
wamﬁy actuating -the switch 6 closing the
cireuit. describ;ﬁv leading through the coil
5, battery 30, magnetic coil 33 and bridge
25, and the solenoid remains up holding the,
switch closed. The coil 83 closes the arma-*
tzzre’a-‘l a%s:.inst the contact of the wire 16,
Avhereby the transformer is connected with

60’ the capacity plate 11 through the wires 48,

I8

44, switch 17 and wire 49. This causes a
connection and 24pacity plate, which energy
1 transmitted to the capacity plate 12 when
it coms Qpposite the capacity plate 11 and

fiold of knergy 4o syrround the latter wiring

118,105 . -

thence to the relay 13, actuating the switch
20 and notifying the operator in the car, &
suitable distance in advance of the floor at
which the button 2 was actudted, by causing
the light 10 to become incandescent. -

To break the button circuit and permit
the switch 8 to' open at'the proper. time, I
provide the usual switch indicated at 52
which is opened by the door of the elevator
in the usual manner. . This permits the
switch 6 to open after which the door switch

70

75

is agajn closed by gravity or a spring, as -

desired’ - - o L
A similar-circuit for the up buttons is

provided including the battery 30, coil 33

actuating the armature 14 and wire 35¢

80

leading through the switch 53 to the contact

39 and thence back through the bridge 25

and wire 35, which is also connected with
the switch 8 for the up signal circuit. Thus,
when the rdd 18 is' moved upwardly by a
bumper, not shown, actuated by the car, only

85

the up signal on any of the floors’ will be. .

o 'e;'ta,ted or the ¢ar of the corresponding
shaft, - Sl T :
. When either of these push button circuits
is energized ‘the corresponding up or down
light on the proper floor is. ted as the
car’ 'alpproaches_t at floor and’ receives its
signal, To accom{ilish this, T provide a local
circuit for these li

54 connected by a common wire 55 which is
branched through the two lights of the two
contacfs 48 and 465 heretofore mentioned and
either of which may connect with the switch

17, connected at 43 with a wire 56 leading to -
-an armature 38 coacting with'a contact con-
nected by a wire 59 with the béttery 5¢. - The-

switch 17 is shown as having-a connection at
57 with the vertically movgble rod 18 where-
by. it codperatgs with
or 46 corresponding to the direction in which
the car is moving. As shown, it stands in
position to actuate the down light. 9 when-
ever the switch 58 igclosed, . . . . .
This answering vsi"inil-lis actuated by clos-
ing the switch 58 through a relay similar
t0 the relay 18 and connected with a capacity
22 at the proper distance from the floor,
which iri turn receives. energy from the ca-
Eac_lty 21 carried by the car and connected
y-the wire 60 with, the switch 20 which is
in turn connected by a wire 61 with the coil
62 of a tronsformer and generator 40° car-
ried by the car. By this arrangement it
will be seen. that when the switch 20 is ac-
tuated to signal the car at the same time this
switch -connects the generator with the ca-
pacity 21 and transmits energy to the relay
23 Tgovemin the floor signal light.
. The signal to the elevator actuated when
the car is moving upwardly is controlled by
the switch 14 whic may contact with one
of the contacts of the wire 16 and which is
connected by a wire'45’ with the terminal 48,

90

95

ghts including a battery '

100 .

110

115

120

180

105
the:git'oper contact 48. ©
i
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1F 1045 the foregoing description it will be
Séeny‘thint‘the arrangement of wiring is very
Siinplé* compared to that of wire signaling
Syitifg. It is to be understood that the cir-
ity ‘illistrated for the push buttons and
"Hghts ‘ale . very short circuits, the wires of

[Whidh! %58 inclosed in small box mountings, .

thers ‘being -only short -connections to the
“bridge Bwitch 18, while .the wires 352, 35",

19468 and “45® indicate leads connecting these’

$2Petiits Yo those of other units.

ITYTHe operation of my device depends upon

}thib $8Tdys 13 and 23 which are so constructed

(B4SFRICK ‘Surtoiunds ‘a wire connected with one

gllﬂfmhl” of ‘a high potential transformer
Eorttected” with a high frequency fenerator
and which energy does not depend for its ex-
§sténicéapon any return or ground wires.
26°lia¥e Pound in actual practice that such a re-
14y éan’be actuated through a single wire
“tbripeéted even when the wire is divided
’t)y."c_ap'acity' plates separated by an air gap

‘of séveral inches. Thus by bringing such’

2§ ’capatities togéther 1 accomplish the selec-
‘tive signaling described. One form of such
é”‘;relafy”is" illustrated in Figs. 2 to 6 inclu-

ivé anid may be constructed as follows:

.. At 70 is indicated a suitable support on

g5 hieh Is Tounted = block or casing 71 pref-

“%ctably’of ‘insulating material.” Two lateral
Edtéjisibns . 72 and 73 of this casing are con-
figcted by a cylindrical member 75 which in-

¢loses ‘a’ substantially cylindrical space com-
s§Stunicating with axial bores of the exten-

"'$i6hs 72 and 73, Within' this space is
‘mounted 2 ‘¢ylindrical cage "76 carrying
‘transterse leaves 77 somewhat spirally ar-

Yanged, as indicated, and comprising ligli{,

40 thin sheets of metal. At 78 are indicatec
.coacting wings adapted to be interposed be-
Twen the leaves 77 and carried on a revoluble
‘ind ‘vertically movable spindle 80 shown as
supported by a spring 81 at its upper end ad-

45 justably carried by a screw 82, threaded -

through a sleeve 83 to which 1t may be
Jockes by a nut 84. The sleeve 83 is exter-

pally threaded and emphasized by a nut 85 .

. which miay provide a binding post for the

50, wite leading to the relay and corresponding
“£0 the wire 19. .

" The spindle 80 is provided with a down-
ward éxtension 86, insulated therefrom and
‘adapted to contact with a plate 87 connected

55,: With a battery 88 which 1s included in one

"of the signal light circuits, the connection

.being imade through a wire 89 which is so

“eoiled about the extension 86 as not to in-

terfere with its rotation or vertical move-

60 ment. A suitable-cap 90-supports the plate
87 and protects the contact 86.

This relay depends for its operation upon
the atfraction of éne air-electrode to another
when churged with the energy which fol-

65 lows g wire connected with a source of high

“ﬁ; 3 be’ Ettuated by that form of energy’

“from said means to the capacity mem-

8

frequency current of a high potential.
When the field of energy surrounds the wire

leading to the relay the wings 78 are caused -
to move downwardly and turn slightly with-
in the cage 76 by theéir attraction' to” the

70 .
leaves T1. This action occurs “when the :

“capacity plates are-in proximity and after
.the energizing of one of the push button sig- -

nal cirenits which causes the relay to make a
contact at 86 and 87,- whereupon thé light
10* becomes incandescent. o

I found by experiment that this relay may
be constructed in many different ways, the

75

-essential features being an electrode at-

tracted to some other object, and I have also 80

.found that the action may be augmented b

thé use of a small resistance wire whic
heats when the energy passes aloig the. same.

I Accordingly I'may make the coil spring 81

of such wire so that its expansion, due to the 85
heating may increase and make more - posi-
tive the inovement of the relay contact. ,

From the foregoing description it will be
seen that I have provided a wireless trans-
mission signal system which is directive in
its nature and adapted for many uses, and
which depends only upon the use of a source:
of a high potential.and a high frequency
electric energy, a wire and a relay having
the elements just described; and that such
a system may be made directive and used
for signaling one ‘or more moving objects in
parallel or divergen{ paths by the use of
capacity members carriéd on the moving ele-
ments and,glong the paths, such capacity
members being connected with the relay and

‘90

95

100

.source of eurrent respectively., For éleva-

tor signaling I may use a high frequency
generates- and transformer so designed that
they will not héat from constant use: -Such
generator and transformer are preferably
adapted to be operated by city current, and. -
1 eliminate much mechanism, wiring and ap-
paratus commonly used in the wire systems
of signaling.. Another festure of my system
is that I ‘use no rubbing contact plates to
connect the elevator with the several floors.

Having .thus described my invention,
what I claim is: . :

1. In a system for signaling elevators, the
combination of means for generating electric
oscillations of high frequency, capacity mem-:
bers arranged to correspond to the different
floors, a single direction conductor leading

‘106

119

116

120
bers, a corresponding capacity member car-
ried by the elevator car, a relay connscted:
with the second named member and adapted
to be actuated by electrostatic stress follow-
ing the conductor when the capacity plates
are brought into proximity, and a signal
circuit on the car controlled by the relay.

2. In a wireless elevator signal system, the
combination with manually controlled signal
circuits on each floor for indicating up and 130

126



-

aown .directions, a high frequency gener-
ator ‘and a -transformer; capacity memnbers

. arranged to correspond to the various fioors

sind. a ‘capacity. member carried by the car,
single conductor connections between the
first mentioned capacity plates and the trans-
former, said-first mentioned circuits con-

 trolling said connections, a relay adapted to

. be actuated by electrostatic-stress and re-

10

* with] the capacity plate on the car,

no return conductor and connected
and a
signal circuit on the car controlied thereby.

3. In a wireless elevator signal system,

quiring

- . the combination with manually controlled

1]
* up and down directions, a high frequency
'Eenerator and a transformer, capacity mem-

signal- circuits on each floor for indicating

ers arranged to correspond to the various

.- floors and a capacity member carried by the

26
10
'-;',,5

40

" electrostatic stress and requirin
conductor and connected with the capacity
plate on the car, a signal circuit on the car

46

80

60

65 ber on the car, a sigral circuit on e carl

car,.connections between the first mentioned
capacity members and the transformer, said
first mentioned circuits controlling said con-
nections, a relay adapted to be actnated by
electrostatic stress and requiring no return

.conductor and connected with the capacity

plate on the car, a signal circuit on the car
controlled. thereby, up and down signals on

" the various floors, additional capacity plates,

& generating means on the car, and a relay
similar to said first mentioned relay for con-
trolling the last mentioned signals.

4. In a wireless elevator signal system, the
combination with manually controlled signal.
* circuits on each floor for indicating up and

down directions, a high frequency generator

‘and ‘a transformer, capacity members ar-

ranged to corfespond to the various floors
and a capacity niember carried by the car,

coninections between the first “mentioned

capacity members and the transformer, said
first mentioned circuits controlling said con-
nections, a relay adapted to be actuated by
no return

controlled, thereby, up and down signals on
the vavious floors, additional cnpacity mném-
bers, a genérating means an the osr, and a
similar relay for controlling the last men-
tioned signals, the signals on the various
floors being actuated simultaneously with
the signal in the
relay.

5. In a wireless elevator signal system,
means for generating high frequency oseil-
lations, capacity members arranged to cor-
respond to the various floors and a capacity
member carried by the car, conductor con-

nections between the first mentioned ¢ panity:

plates and the transformer, meuns for con-
trolling said connections to govern the sig-

rals, a relay adapted to be actuated by elec- -

trostalic slress and requiring ho retufn con-
ductor and connected with the eapacity meih-

ear and governed by its

1,318,165

controlled thereby, floor signals, additianal
capacity members, a generating means ¢n
the car, and a second relay similar to the
first mentioned signals, the signils on - the
various floors being actuated simultaneously

70

with the signal in the car and governed by

its relay.

6. In a wireless elevator signal system, the
combination of a single direction conductor,
means for generating electric oscillations
connected - therewith, & signal member :on
the elevator c-r, and capacity plates adapted:
to be brouglk inte proximity by the travel

of the elevator to cause the signal member

to be actuated. = - - : - .
7. In a wireless system for signaling ele-
vators, the combination of means fok:ge
ating electric oscillations, a single. ditget
conductor leading therefrom and comiégting
with capacity members corresponding to the
different stops of the-elevator car, a capacity
member on the car, a relay connected-there-
with and actuated by electric energy trans-
mitted thereby when the capacity members
are brought int¢ proximit ‘
8. In a system for sign‘ai
combination of a high frequency generator,
a transformer connected therewith adapted
to transmit undamped electric oscillations, &
single conductor adjacent the path of the

“elevator and the capacity members at inter-

vals along the sanie, a relay on the elevator
car adapted 1p:be acted upon by such oscil-
lations withéut a return conductor when
brought into proximity with ome of the
capacity members. : . B

9. In a system for signaling elevators, the .
combination of means for generating elec-
tric oscillations, a conductor leading from
said means along the path of the elevator
car, there being no retirn conductor, o relay
on the elevator car, including an air elec-
trode adapted to be moved by electrostatic
stress, a signal governed by such movement,
and means connected with the relay and
the couductor and adapted to increase such

i.ng ele‘vat.bi's,‘ the -

76

80

95

100

105

110

stress when brought int. rroximity by the .

moverient of the clevator car.

10. In a device for use in signaling ele-
vators, in combination, a-high frequency gen-
.erator, a transformer, the secondary coil of
said transformer having a wire connected
thereto, branches on smd wire for up and
down signals, switches for throwing cor-
responding branches of said wire into circuit,
up and down signdl lamps connected re-
,spéctively each to a cirenit, push buttons for
up and down signaling, a generator, sole-
, noids ¢otinected each to a push button, and
means winereby
circuit is closéd from the generator through
a solenoid and a corresponding switch in the
high frequency-<ircuit is actuated to close-
that circuit through a signal lamp.

1156

120

-when & button is pushed.a 125

11, In g wireless system. for signaling elist 130
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vators, in combination, a high frequency gen-  high frequency generator, to which said con-.
erator, a conductor leading therefrom, a uctor is connected, an elevator chr, dn elec-
capaciti DPlate connected to said conductor, trically actuated signal on said car,’a fixed .
a push button adapted to actuate a switch in capacity plate on said car connected with 85
the circuit leading to the capsacity dp]ate, & sad signal, a capacity plate to which -the
second capacit Plate, one of said plates single direction conductor is connected, near
being on the e evator, the two plates ing the path of traverse of the.car, and means
arranged so that when the elevator passes whereby when current is sent to the said
they come into close Proximity, and means fixeq ate the signal, when the plates pass, 40
connected with the other. of said Plates is enabled to function, .
- adapted to switch qn & signal lamp in the 14. In a wireless system for signaling ele-
elevator when the plates are in proximity vators, in combination, generator, a single
as aforesaid. _ conductor leading froin said generator, g
12. An elevator, a signal lamp thereon, a capacity member formin the terminal of 45
generator of high frequency on said elevator, said conductor, and swite means whereby
a conductor leading from the high side of circuit may be established to the capacity
said generator, a capaeity plate connected plate, an elevator car, an electric lamp on
thereto, a second capacity plate arranged so  said car, a generator for said lam s & high
5 to be near the first when the elevator ap- frequency current generator on the car, g 50
proaches a landing, a oonductorz a high freo- conductor and 5 capacity plate on the car,
quency generator from the high side of the latter arranged to pass near the first
which said conductor leads, a signal lam pPin  mentioned plate, whereby when current from
said circuit, a prish button, means connected the generator first-named is sent to the first- -
with said push button for closing the circuit named capacity plate, the lamp in the car, 55
to the second plate, and means for holding when the latter in its traverse brings the two
said circuit closed until the elevator reaches plates opposite each other, will be mada to
a landing, whereby, when 2 button is pushed, glow.
the car is signaled and as the car approaches In testimony whereof, I hereunto affix my
a landing, its direction is signaled. signature. :

13. In a wireless elevator signal syster, in - -
combination, a single direction conductor, a FREDERICK §. McCULLOUGH.



