-

v

T

-

L ad

March 19, 1957 b, sanTINI ETAL 2,785,771
ELEVATOR SYSTEMS

‘Filed May 4, 1954 8 Sheets-Sheet 1
22 . B22
7 A9 Fig.l. 7, 1 89
oSS 04 9 8 BoS+=Sr—
15, 6 23 21 8IS BI6 go3E=e 8
- 13 02 o a}-al Bo21—e : -Beal
" 20
18
RSTIII S IIEI I EI SIS
26 826
b t ® t
10 B8i0

DFP, o}4U BOFP:
UFPﬂ “ o]-4D BUFP‘H \ﬂ

BAMI BSEAI BSEZ
PRI et || BoEA 8SE3  Bopv
BPRI dreper 1t-80P
BPR2-15g L1 BpE2 \
BPR2 Il ase-
BAM2 ‘BLAZ
BPL <CBLW ‘
éLBLWI H,azs
Fig. IA.
LAl .DPB A
PCi e — —|& DPV__ DPH pP
s SE/’L /wf, { -

4e— W i

lece SLA2




-

March 19, 1957

Filed May 4, 1954

D. SANTINI ET AL
ELEVATOR SYSTEMS

2,785,771

MOS BMOS
MOS! L-
298 - BMOS B298
5 BALYS BI6  BI3
29c LVOTOERIS 46 3 s29c L " BI5A
\ 4 o ° v ° .
29A g B29A g
MO L BMO
L+ L+

6“4 30¢p El v BU4 ask BEI av
—Gé% 3I¢p <D‘Ea _a@oz; B31’bp BE2

8 Sheets~Sheet 2

BUGE iBWZ BM7

BTO-I! B45-4
BM2 BSRI’ gsE|
] e

FRILCA L SC &

BD3 BU BRI
g

BWI,

BJ2
BX2 Bw, B36

B))‘(vz/‘ 837%

BNU|
(B84 BTNI

B45: I BNI!

-_atﬁ——mﬂgf

M2y 7OHT2 64A B7OHT2 864A
[ owom s SE3 BNUAI~g, cyren BSE3
3 lS45-2 o) 40-2 bejsz v\goc B40-2
) , .
45-3 DO, SEA2 B45-3 800 —,,,BSEA2
A P vV

e

RO R

‘ 300 -1 707 BM531 ‘ B300-| (B70T
1 i I . . i BRZW W I
PRI~ PR21 BPRI-] BPR2-| BSR
—GD/ T 055590 W
B2 |
R SRT B BSRT
¢‘ZR§ JW‘aoo B::: B300
AA d A\N(
ﬁ_ysr ] LA dg.ﬂas'] BLANR ]
M6 ILAZ?@ BM6
¢ A - I+ ¢ 8LA2; '
L+ =

Fig.2. o




2,785,771

D. SANTINI ET AL

March 19, 1957

ELEVATOR SYSTEMS

Filed May 4, 1954 .

8 Sheets-Sheet 3

IHOL— — —— — — nor®
L ————— ———— — — "~
1AAL
r=r—m——— === ————— A us) %w.ﬁnmm
— e — e — — — — — — — —DYWAP—0=D-s S
s¥ . bSv Gy -Gy 2-Gp
XIII.||||I||I|I||.|II|.IIuw %</<
Ix 2x” N N
N T T T IN
Mo e — — — D
M————————— — a - .
Ill.Pllll.lllw,Ilm‘ulllﬁ e
0L7= === 1102 1027
08— —————— — — b
R VT Y
W—————- n W0 T S T
n——————— =S
VIN—— )
az|l..|..!||||||.||||I|II||!I||I5|2A—v - .
llllllllll {D——\pA- Ov
or ey 2-0v M
9=~ — — — — — WD N
e = — — ¥ i
d 13 24 o 3
=TT T " ve-3 > oog —— 0= A
oulllm_owmcodm% vc.no mou a oa
A-——— = T -2
N— — — —gD—qD—0P—ap——yaeq -9n
) PR TRT t AR R
- o



March 19, 1957

Filed May 4, 1954

D. SANTINI ET AL

2,785,771

ELEVATOR SYSTEMS

8 Sheets-Sheet 4

Fig.3.

L+ 69A
¥ .
T K2 0 ] 7OHT
»-q J3 RsA‘N«;
Q§7TOHT!
SRTI 70
—Q0: . -
SR4 NU
—q0= W = :
R4 RS BR4 BRS
SE2 L:mrd' BSE2 _ psR
SRS*‘#L_W‘(\]'W NUA 4 5 BLWAIW BNUA
TS™ 6‘?‘% %ﬂ—w
68 ,ﬂp’al_wzlf =0} ~LWA peact al_!%&. GBLWA ]
684 o T?_S | j: | , ngE TS5 [ :z I
688, TS4 R6 sser E iTSG' BR6
{_—m{ﬂ&’; BSG, ——ODpr—e——
5—%in:50x 38A a5, | -Tog5cx BO8A g5
—W 5¢cc U —%%4%500 BTT
-QK"',C‘;CX o4 4CX Ba4 BW3
W 4CC iq] h4 N=B4CC BM39”
3¢ 3g234 W3 T JElh3x  8a3 X3
4Tl —sox —— H 25 y) eha
4,_26300 | hgn q M3 N=—-B3CC | I]Bh3
=Fa&—2cx a2q Uy X3 b -ala_B2CX Baa\ﬂ bl
WES2CC u ho X4 l'h‘BZCC 8h2 BX4&
| w4
Lo [ — B D~
[rhl Bh
4V 4UR u
Bb
4URI  TAURN A 6#059 o
¢ Wi
3u, ﬂ i BC4H6§ ,_W_4
0 O——mc X ] b3.60 ws 86!
Shddd i [8b3
3URIN [3URN[c3 6 _we K
oD g A
Ug {}803
2ZUR I—[I'b2 : febe
2URI URN
+—Q »-lw\_t[] 2
4Di. D~ ° jf}«BC?ﬁ
-y t:~—--o—\gL Bfa
“4DR fﬂ-m n
4DRI 4DRN | n( q BX5
T A0 W ——ofles 859 B58
30T v p-an -
— 358 Bg4™ 'pxe BM4
3DR . ﬁH kx5 %Bf3
30Rl [3DRN | ¢3 59 M3 .
20y A pLals O {}8g3
' 20R e Bf2
—%D"—‘VV(——@Z
g2




2,785,771

D. SANTINI ET AL

March 19, 1957

ELEVATOR SYSTEMS

] HOL “AAEQD=

8 Sheets-Sheet

‘Filed May 4, 1954

1-1HOL

LHOL

QL 0L

ys |I||ﬁ¢mm D—~aD— SYS
146 ————QD--11YS

0D—aD- 9X
SX

G- tw

VNN Y= VYNN .

MOp— —— ——— — — — — — —— — — o — = — = = WD
HNZ—— ——— — e e PN —

"NMNZe

Fig.3A.

14de

_ — ||.Iwmww$tl}2{léo

‘NyaZ

uae” ; 1¥Te]

- ‘Nuag

NYO b iHav

Runz

Mg —— e — e — — = — — ——— — — — — MWD

NYyN¢e lHNe

o AT e




March 19, 1957

Filed May 4, 1954

" D. SANTINI ET AL

ELEVATOR SYSTEMS

2,785,771

8 Sheets-Sheet 6

L1+ L+ L=
BUTSI
B65 [Thb__
BSH
rho D—
B8O B7QT2 1 863
B7OHT3 [B63A _
[\ Oy
N S3 Y.
A——D——4
. CN ts3 cY :
%0 0
L2 S : S4
L —ad W 4D
BL2 BS BS4
——G} Ava hD—‘
cL2 CSy csa
% W %0
pL2 DS DS4
) AN—s D
[ < <
) B70T3 BLWI BN4 T T 1S3
g D . C70T3 CLWI CN4 ' 40
el L 7073 2S)
D240 aMr—4 J XD
Del D70T3 DLWI DN4 99 2s
——a0—a SNo——M———1
- BJ
\“*—GD—-—-’W‘—<
L_




D. SANTINI ET AL - 2,785,771

March 19, 1957

ELEVATOR SYSTEMS

Filed May 4, 1954

™ IHO,L———@— €1HOL
2
7
§ STmmm——m——— - —— I|||II|M|Il_m|Nm_oL>f sz
- —— 1AAL
.Ww T—— — mﬁv NJ%O YW=
wn
,8
\AAL - \ PN
N A Nzﬁ = 9b-a0-
M dD—LMm
1024 d-c102
08—WA= 08 .
<
: <
S ——— — — —— —p———-aDP———aD— ¢s! o
IsI” s’ sl . w
- D-¥yrd-2s
s ..m__m m%w ¢mm_ S : _
Hag
Hae: Tuoe P P—eu0e
¥ay H~d- suav
2uay
yne Nm:.o.m.vé|mm:m
HNne Nm:nmvle) £HNE
yny D~ cuny
v 2unt
r WAL 1




March 19, 1957

Filed May 4, 1954

L+ L
ﬁMa 454
454 NI TNI 70-1'SIE|3 HD TBI
Al 70TI
TA
.__A'QL {
L 7073
] __MV/AIB RIO
' FTC ERII
] {erz A
. TB2 7074
4 0 O ‘
: ]
AGRDCA w’DEOAI
45A2

1] L] [rRis}
RI7T RIS ‘RI4

¢
DOA3

DCA3

M2QD— M

7073 ﬂ\b 70T &

@los I;TCI '033| P i

,GDOA |$DCA' |:45A3 |0:7£ .
13 I;TA3 .

W—b-SE2 SE4
it i U—1
r—-’\/\)‘—>°—¢;—u SEAI
|ogo“_¢t'i__\¢L
DCA2’ DOA2
| a— ~i——

Fig.5.

70T
N

70T4 -

NI

D. SANTINI ET AL
ELEVATOR SYSTEMS

2,785,771

8 Sheets-Sheet 8

g g <
egbzppdsg,
.-II|||,|
gl
(A " | l’|,
o Fl e |
, g s | |
e RS
M F | [
L lll
W - || l
I 1E[ L] ]
45|'|'|
L 2 ) |
!
gt
| LTl
IAPZ IIAI
[16]
FAREE IR
53 o 82E8{
MBI 3l
2 |
s| “ol|F|
L <
") Eq
E k- RER
% 3 |
g
X
o a
<
e (32;
2‘_/Ig
830_
a
[~
i 33 B
Q (=}
o
s 5
o

Fig.5A.



United States Patent O

2,785,771

Patented Mar. 19, 1957

CC

1

2,785,771
ELEVATOR SYSTEMS

Danilo Santini, Tenafly, and Arvid M. Nelson, Hillsdale,
N. I, assignors to Westinghouse Electric Corporation,
East Pittsburgh, Pa., a corporation of Pennsylvania

Application May 4, 1854, Sexial No, 427 475
9 Claims. (Cl. 187—29)

This invention relates to elevator systems and it has
particular relation to elevator systems which are designed
for operation without car attendants.

Although aspects of the invention may be employed in
elevator systems having car attendants, the invention is
particularly desirable for elevator systems of the auto-
matic type which do not have car attendants. For this
reason, the invention will be discussed with particular
reference to such operatorless systems.

When an elevator car in an operatorless system stops
at a landing, such as a floor of a building or structure, it
is the practice to hold the elevator car at the floor for a
substantial time in order to permit loading and unloading
of the elevator car. This time is referred to as a non-
interference time. In the prior art systems, the non-
interference time may be of the order of 5 or more sec-
onds for each stop.

In accordance with the invention, the non-interference

time is varied in accordance with the requirements for 3

each of the fioors at which a stop is made. To this end,
the elevator system is designed to hold an elevator car
at a floor at which the elevator stops for a non-interference
substantial time, such as 5 seconds.

The non-interference time for a car call may differ
from that employed for a floor call. Thus, if a pas-
senger within the elevator car registers a call for a fioor,
the elevator car may be held at such floor for a non-
interference time of the order of say three seconds.
However, if the elevator car stops in response to a floor
call registered by an intending passenger at one of the
intermediate floors, a longer nom-interference time, to
allow a passenger to walk to the car that is stopping
from the farthest point of the corridor, such as 5 to 7
seconds may be employed.

In one system to which' the invention may be applied
a substantial non-interference time is provided for each
stop of the elevator car. However, upon movement of a
passenger into or out of the elevator car, the non-inter-
ference time is reset to a smaller value which may be
larger for a stop made in response to a floor call than
for a stop made in response to a car call. For example,
if the elevator car stops at a floor in response to a car
call, the elevator car door opens and remains open for
a non-interference time of the order of five seconds if
no one leaves or enters the elevator car. However, as
soon as a person leaves or enters the elevator car, the
non-interference time is reset tc a value of the order of
one-half second. The non-interference time similarly
is reset for a time of the order of one-half second each
time a successive passenger leaves or enters the elevator
car. If no passenger enters or leaves the elevator car
after the predetermined time has elapsed for a period in
excess of one-half second, the door starts to close. Once
the door starts to close, it may continue to its completely
closed position despite the attempt of additional passengers
to enter the elevator car or leave the elevator car pro-
vided the elevator car is in condition to run. Alterna-
tively, the elevator car door may be conditioned to open
each time a passenger attempts to enter or leave the
elevator car before the elevator car door completely
closes. When this happens, the door does not start to
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close until one-half second after the beam has been
reestablished.

If the elevator car stops in response to a registered floor
call at an intermediate floor, the elevator car door again
is cpened and remains open for a substantial non-inter-
ference time, such as five seconds. However, if a per-
son enters or leaves the elevator car, the non-interference
time is reset for a smaller value, such as two seconds.
If succeeding persons enter or leave the elevator car at
close enough intervals, the non-interference time is reset
for each of the persons for a time which may be of the
order of one-half second in order to delay the reclosure
of the door.

If the elevator car stops at an intermediate floor in
response to a registered floor call and is assigned to re-
verse at such floor, the door may open for a non-inter-
ference time of the order of five seconds. In this case,
entry of a person into the car or departure of a passenger
from the car may reset the non-interference time to a
smaller value of the order of one-half second. FEach
succeeding person entering or leaving the elevator car
within suitable intervals may reset the non-interference
time for an interval of the order of one-half second to
delay reclosure of the door. Preferably, once the door
starts to close, an attempt of a passenger to enter or
leave the elevator car will not cause the door to reopen.

In a preferred embodiment of the invention the move-
ment of a passenger or an intending passenger into or
out of the elevator car is determined by transmitting en-
ergy into the passage traversed by such passenger. In-
terruption of such energy path by a passenger is ascer-
tained by a suitable detector.

In some cases, a passenger may attempt to prevent
the closure of the door for an unreasonably long
time by standing in the path of the transmitted energy.
In accordance with an aspect of the invention, if the
energy is interrupted for an unduly long period, such
as four seconds, a closing movement of the door is initi-
ated promptly at the close of such period. Desirably the
door may be provided with a protective edge which
initiates the stopping or reopening of the deor if the door
reaches a person located in the closing path of the door.
If as the door reopens the path for the energy is reestab-
lished the door will remain open for the required one-
half second and will not start to reclose as long as the
path is interrupted at less than one-half second intervals.

After the movement into or out of the elevator car
starts, successive loads or.passengers ordinarily follow
the first load or passenger rapidly. Fach load or pas-
senger after the first one resets the non-interference time
for an additional small time of the order of one-half
second. Consequently, waste time is substantially elimi-
nated and the efficiency of the elevator system is material-
ly improved.

At terminal floors, it may be desirable to control the
departure of elevator cars by a suitable dispatcher for
the purposc of maintaining adequate spacing of the ele-
vator cars. In such a case, the variable pon-interfer-
ence time is still desirable for the intermediate floods or
landings served by each elevator car. If the car is load-
ing or unloading after a closing operation of the elevator
car door is initiated by the dispatcher, the closurs of the
door may be prevented by operation of the detector,

In a preferred embodiment of the invention, an ele-
vator car is provided with a passage through which load,
such as a passenger, may enter and leave the elevator
car. The passage may be exposed or closed by a door
which is automatically opened as-the elevator car reaches
a predetermined load transfer position which crdinarily
is a landing or floor of a building. Upon expiration of
the non-interference time, the door may be closed for the
purpose of permitting departure of the elevator car,
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A sigaal or energy is established or transmitted across
the passage. A detector is provided which is responsive
to a function of the signal or energy. For example, the
detector may be responsive to the presence or absence
of radiant energy. If a load, such as a passenger, enters
the area through which the radiant emergy is projected,
the detector senses the presence of such load. The de-
tector, in turn, controls mechanism which, in responss
to the movement of the load through the passage, resets
the non-interference time in the manner previously de-
scribed. If the detector receives no radiant energy for
more than a predetermined time the door may be prompt-
ly closed.

Other expedients may be employed for expediting
closure of the elevator car door. Thus shortly before
the elevator car door is assigned to close, a suitable signal
may be operated to warn persons of the impending closure
of the door. Such a signal may be in any snitable form
such as a lamp or a voice message instruciing persons
to clear the doorway. A buzzer is guite suitable for such
a signal.

if the elevator car door fails to close within a reason-
able time, a second signal desirably is operated. This
signal may be of the same general type as the first signal.

Door speed and door force may be controlled for the
purpose of assuring deor closure. If the elevator car
door has remained open for more than a reasonable time,
the closing force may be increased for the first part of
the closing movement in order to force from the path
of the door any obstruction impeding door closure.

Desirably the docr under such circumistances may
start its closing movement at a normal speed. However,
if the door thereafter reaches an obstruction in the closing
path of the door, the speed of the door may be reduced
until the obstruction is removed.

If the closure of the door is prevented for more than
a reasénable time, a closing force may be exerted on
the door continuously until the door closes. In a pre-
ferred embodiment of the invention the closing force is

xerted unless safety edges on both sides of the door
opening are operated.

It is, therefore, an object of the invention te provide
an improved elevator system having a minimum of lost
time at each elevator car stop.

It is a still further object of the invention to provide
a non-interference time for an elevator car which varies
in accordance with the nature of the call answered by
the elevator car.

It is another object of the invention to provide an ele-
vator system employing protective radiant energy for
controlling door closure wherein failure of the radiant
energy for a predetermined time terminates the control
of door closure by said radiant ehergy.

Gther objects of the invention will be apparent from
the following description taken in conjunction with ths
accompanying drawings, in which:

Figure -1 is a schematic view with parts in elevation
and parts broken away of an elevator system which may
embody the ifivention;

Fig, 1A is a view in section showing an elevator car
employed in Fig. 1 associated with a hoistway;

Figs. 2, 3 and 4 are schematic views including circuits
in straight-line-form of a control system embodying the
invention;

Fig. 5 is a schematic view including circuits in straight-
line form of a modified control system embodying the
invention; and

Figs. 2A, 3A, 4A and 5A are key representations of
electromagnetic relays and switches employed in the cir-
cuits of Figs. 2, 3, 4 and 5. If Figs. 2, 3, 4 and 5 are
horizontally aligned respectively with Figs. 24, 3A, 4A
and 5A it will be found that coils and contacts of the
switches and relays appearing in the key representaticns
.-are horizontally aligned with the corresponding coils and
contacts shown in these circuits.

2,788,771

Although the invention may be incorporated in an ele-
vator system employing various numbers of elevator cars
serving buildings or structures having various numbers

 of floors, the invention can be described adequatzly with
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reference to an elevator system having four elevator cars
serving a building having five floors. The elevator cars
may be dispatched from any desired floors. The ele-
vator cars will be assumed to be dispatched between the
first floor and the upper terminal or fifth fioor.

Because of the complexity of such systems, certain
conventions have been adopted. The elevator cars will
be identified by the reference characters A, B, C and
D. Since the circuits for the cars are similar, substan-
tially complete circuits are shown for the cars A and B.
Components asscciated with the cars C and D are dis-
cussed only as required.

Components associated with the clevator cars B, C and
D which correspond to a component of the elevator car
A are identified by the same refersnce character employed
for the component of the elevator car A preceded by the
letters B, C and D, respectively. For example, the refer-
ence characters U, BU; CU and DU designate up switches,
respectively, for the elevator cars A, B, C and D. The
discussion will be directed primarily to the apparatus
and circuits for the elevator car A.

The varicus relays and switches employed in the cir-
cuits may have break or back contacts which are closed
when the relay is deenergized and dropped out. The
break contacts are open when the relays or switches are
energized and picked up.

The relays and switches aiso may have front or make
contacts which are opened when the switches and re-
lays are deenergized and dropped out. These contacts are
closed when the switches and relays are energized and
picked up. In the drawings the various switches and
relays are shown in so far as possible in their deenergized
and dropped-out conditicns.

Fach set of the contacts associated with a relay cr
switch is identified by the reference character associated
with the relay or switch followed by a numeral identify-
ing the specific set ef contacts. Thus, the reference
characters U%, U2 and U3 designate, respectively, the
first, second and third sets of contacts of the up switch U.

In order to facilitate the presentation of the invention,
the apparatus shown in the fignres will be briefly set forth,
and the operation of the complete system thereafter wiil
be discussed. The system includes in part the following
apparatus:

' APPARATUS SPECIFIC TO CAR A

V—speed relay

U—up switch
M-—car-running relay
D—down switch
G—holding relay
E—slowdown inductor relay
F—stopping inductor relay
W—1Up-preference relay
X—down-preference relay
7¥T—timing relay
TT—car-call stopping relay
K—flocr-¢all stopping relay

- 8§—main starting relay

L—car-position ielay
N—Iloading relay
S—auxiliary starting relay
4%—door relay
45—door-control relay
DC-—door-close solenoid
DO—door-open solenoid
SR—detector relay
LWA, NU, NUA, 70HT, SRT-—time delay relays
380—expediter relay
J—reversal relay
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APPARATUS COMMON TO ALL CARS

2DR to 5SDR~—down floor-call storing relays
2UR to 4UR—up floor-call storing relays

Figure 1

Fig. 1 illustrates the structural relationships of the
clevator cars A, B and associated apparatus with refer-
ence to the building structure which the elevator cars
are intended to serve.

The elevator car A and a counterweight 10 are secured
to opposite ends of a rope or cable 11 which passes over
a sheave 13. The sheave 13 is mounted on the shaft 14
of an elevator driving motor 15. The shaft 14 also car-
ries a brake drum 16 with which a brake 17 of th;
conventional spring-applied electrically-released type is
asscciated. The motor 15 is secured to the floor 18 of
a penthouse located in the structure which the elevator
car is intended to serve.

In order to simplify the association of control circuits
with the elevator car A, a control device 19 is provided
which is operated in accordance with a function of the
movement of the elevator car A. In the specific embodi-
ment of Fig. 1, the control device takes the form of
a floor selector which includes an insulating panel 20 and
a brush carriage 21. A screw 22 is mounted for rota-
tion relative to the panel 20. This screw conveniently
may be coupled through suitable gearing to the shaft 14
for rotation in accordance with movement of the elevator
car A,

The brush carriage 21 is in threaded engagement with
the screw 22. As the elevator car A moves upwardly,
the brush carriage 21 is moved upwardly but at a rate
much siower than the rate of movement of the elevator
car. Similarly, when the elevator car A moves down-
wardly, the brush carriage 21 also moves downwardly at
a slower rate.

The panel 26 carries a plurality of contact segments
which are insulated from each other. Thus, the contact
segiments a2 to ¢S are arranged in a row on the panel 20.
As the elevator car proceeds upwardly from the basement,
a brush 23 mounted on the carriage 21 successively
engages the contact segments a2 to a5, as the elevator
car approaches respectively the floors 2 to 5 of the struc-
ture. It will be understood that the contact segments a2
to a8 are spaced from each other in accordance with the
spacings of the floors. As will be pointed out below,
these contact segments are employed with circuits con-
trolling the stopping of the elevator car during up travel
in respounse to car calls.

As a further example, the panel 20 has a single con-
tact segment el which is engaged by a brush 24
moeunted on the carriage 21 only when the elevator car
A is adjacent the first or dispatching floor. As will be
pointed out below, this contact segment is employed in
conirolling the operation of a dispatching device.

It will be understood that a number of rows of contact
segments and a number of brushes may be employed in
the floor selector. However, the foregoing discussion is
believed sufficient to illustrate the mechanical relationships
of these contact segments and brushes,

Certain apparatus is mounted on or in the elevator
car A. Thus, car-call buttons Zc¢ to 4c¢ are provided for
registering car calls for the second, third and fourth
floors, respectively,

A slowdown-inductor relay E is provided for the pur-
pose of initiating a slowdown of the elevator car A as it
approaches a floor at which it is to stop. The inductor
relay may be of conventional construction and includes
two sets of break contacts E1 and E2. When the coil
of the inductor relay E is energized, the coniacts remain
in the positions illustrated in Fig. 1 until the relay is
adjacent an inductor plate located in the hoistway of the
elevator car A, For example, when the coil of the in-
ductor relay E is energized and the inductor relay is
adjacent the magnetic plate UEP for the second floor, the
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magnetic circuit is completed, which results in opening
of the break contacts Ei. When open, the contacts remain
open until the coil of the inductor relay E is deenergized.
The inductor plate UEP is positioned to be reached by the
inductor relay E as the elevator car approaches the second
floor for the purpose of initiating slowdown of the eleva-
tor car. It will be understood that a similar inductor
plate is similarly associated with each of the floors at
which the elevator car is required to stop during up travel.

If the coil of the inductor relay E is energized during
down travel of the elevator car, and if the relay reaches
the inductor plate DEP for the second floor, a magnetic
circunit is completed which results in opening of the break
contacts E2. When opened, the contacts remain open
until the coil is deenergized. The inductor plate DEP
is so positioned that it initiates slowdown of the elevator
car A a suitable distance from the second floor. A similar
inductor plate would be similarly associated with each
of the floors at which the elevator car A is to stop during
down travel.

The elevator car A also carries a stopping inductor relay
F which is similar in construction to the inductor relay
E. This relay is employed for initiating a stopping opera-
tion of the elevator car A. The stopping inductor relay
F cooperates with inductor plates UFP and DEP in a
manner which will be clear from the discussion of the
cooperation of the slowdown inductor relay with the in-
ductor plates UEP and DEP. ¥f the coil of the relay
F is energized and if the elevator car is to stop at the
second flcor while traveling up, when the inductor relay
F reaches the inductor plate UFP a magnetic circuit is
completed which results in opening of the break contacts
F1. This initiates a stopping operation of the elevator
car. An inductor plate similar to the plate UFP is simi-
larly associated with each of the floors at which the eleva-
tor car A is to stop during up travel thereof. If the
elevator car A during down travel is to stop at the second
flcor, the coil of the stopping inductor relay F is ener-
gized, and when the inductor relay reaches the inductor
plate DFP for the second floor, a magnetic circuit is
completed which results in opening of the contacts F2.
This initiates a stopping operation of the elevator car A.
It will be understood that an inductor plate similar to
the inductor plate DFP is similarly associated with each
of the floors at which the elevator A is to stop during
down travel thereof,

The elevator car A also carries a mechanical switch 63
which is positioned to be operated by cams 26 located in
the hoistway associated with the elevator car. The me-
chanical switch 63 normally is closed and is opened by a
cam 26 when the elevator car A is adjacent the first or
dispatching floor and by a similar cam when the car
is at the upper terminal floor. It will be understood that
other mechanical switches may be operated in a similar
manner by the elevator car A.

An intending passenger on the fourth floor may register
a floor call for elevator car service in the up direction
by pressing a button of a push-button switch 4U., A
similar push-button switch is located at each of the inter-
mediate floors from which an intending passenger may
desire to proceed in an up direction.

If the intending passenger at the fourth floor desires
to proceed in a down direction, he may press the button
of a push-button switch 4D located at the fourth floor.
A similar push-button switch is located at each of the
intermediate floors from which an intending passenger
may desire to proceed in a down direction.

The elevator car A is provided with a door DP which
is mounted to slide across the passage through which
passengers enter and leave the elevator car. The door
is moved by means of a lever 28 which is pivotally
mounted on the car by means of a pivot 28A. The lever
28 is moved in a clockwise direction about a pivot by
means of a door-close solenoid DC for the purpose of
closing the passage and is moved in 2 counterclockwise
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movement abont its passage to open the door by means of
a door-open solenoid DO.

When the door is open an cbject-detecting device is
effective. This device preferably includes, a signal or
energy which is projected across the passage through which
passengers enter and leave the elevator car. This signal
may be of any type which can be modified by the move-
ment of a passenger through the passage and in which
the modification produced by such movement may be
detected. For example, the signal may be in the form
of infrared radiant energy or ultra-violet radiant emergy.
As-a further example, supersonic energy may be pro-
jected across the passage. However, it will be assumed
that the energy is in the form of visible light which is
produced by a lamp LAY mounted on the edge of the
door which is the leading edge during a closing movement
of the door. . The light is in the form of a beam which is
focused in any suitable manner cn 2 suitable detector
such as a photocell PCi. The output of the photocell
may be amplified by means of an amplifier AM1 which
is suppliad with electrical energy from a suitable source
and the output of the amplifier is applied tc a relay PRI
The relay PRI may be designed to be picked up as long
as the photoceli PC1 receives the beam of radiant energy.
Petectors of this type are well known in the art.  Examples
of such detecters may be found in the Kinpard et al.
Patent 1,822,152 and in the Ellis, Jr., Patent 1,947,079.

Although a single beam may suffice, in some cases it
is generally desirable to employ a plurality of beams.
Such beams may be produced by interposing suitable
reflectors between the lamp LA1 and the photocell PC1
to refiect 2 beam across the passage several times before
it reaches the photocell. - However, for present purposes,
it will be assumed that separate lamps and photocells are
employed for each of the beams. Thus, in Fig. 1A, a
secoend lamp LA2 is provided for projecting energy to-
wards a photocell PC2 which is associated with an am-
plifier AM2 and a relay PR2.

In the embodiment thus far described, the lamp LA1
is mounted on cne edge of the door DP. 1If desired, a
lamp and a photocell may be placed in any positions
wherein the beam between the lamp and photocell is inter-
rupted by the entry of load into the elevator car or the
departure of load from the elevator car. Thus the beam
may be located between the car and hoistway doors or
it may be adjacent the hoistway door. A beam posi-
tioned about twelve inches above the floor has been found
suitable.

In Fig. 1A, a hoistway door DPH is provided which
is coupled to the door DP for movement therewith when
the elevator car is stopped at a floor. It will be under-
stood that a separate hoistway door DPH is provided for
cach of the floors served by the elevator car. The cou-
pling of the two doors may be effected in a conventional
manner as by a vane DPV which is secured to the door
DP for reception in the slot of a sloited block DPB which
is mounted on the hoistway door DPH.

The hoistway door DPH is moved to close and exposc
a hoistway passage through which load enters and leaves
the elevator car. As shown in Fig. 1A, the lamp LAZ
is-mounted on a hoistway wall or door jamb to protect
radiant energy across the hoistway passage towards. the
photocell PC2 which also is mounted on a hoistway wall.
By inspection of Fig. 1A, it wiil be observed that the
radiant energy transmitted from the lamp LAZ to the
photocell PC2 is interrupted each time a passenger enters
or leaves the elevator car.

If desired, the edge of the door DP which is the leading
edge during a deor-closing movement may have an ob-

ject-sensing device such as a safety-edge SE of conven- 7

tional type. When such an edge reaches an obstruction,
it opens switches SE1, SE2 and SE3 which may be em-
ployed in circuits to stop or reopen the door or for other
purposes. If center-opening doors are employed, a sep-
arate safety edge may be provided for the edge of each
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door which is a leading edge during closing movement.
In the present case, it will be assumed that the secomnd
safety edge SEA is located on the elevator car adjacent
the photocells PC1, PC2. The safety edge SEA operates
switches SEA1 and SEA2 for three purposes hereinafter
set forth.

The load in the elevator car is weighed in any suitable
manner as by the deflection of a spring-mounted plat-
form PL. Loads in excess of say 80 percent of rated
capacity open the normally-closed load weighing switch
LW, and close a normally-open load weighing switch
LWL

Figure 2

Fig. 2 shows circuits for the driving motor, the brake,
the speed relay V, the up switch U, the down switch D,
the car-running relay M, the holding relay G, the slow-
down inductor relay E, the stopping inducter relay -F,
the up-preference relay W, the down-preference relay X,
the timing relay 70T, the door relay 48, the door-control
relay 45, the door-close relay DC, the door-open relay
O, the detecior reiay SR, the time-delay relay SRT
and the expediter relay 368. Energy for the various cir-
cuits is derived from. direct-current buses L4 and L—.

Although various motor control circuits may be em-
ployed, it will be assumed that a control circuit of the
variable-voltage type is employed. By inspection of Fig.
2, it will be noted that the armature 15A of the driving
motor 15 and the armature 28A of a direct-current gen-
erator 29, together with a series field winding 238 for
the generator, are connected in a series or loop circuit.
The field winding 138 for the driving metor 15 is con-
nected directly across the buses L+ and L—.

The magnitude and direction of energization of the
driving motor 15 are controlled by the direction and
magnitude of the energization of a separately-excited
field winding 23C provided for the geperator 28. It will
be understood that the armature 29A of the generator is
rotated at a substantially constant rate by a suitable
motor MO which may be a polyphase induction motor
energized from a suitable source through a switch MOS.
Contacts MOS1 are illustrated and are operated by the
switch to closed position only when the motor MO is
conditioned to run. For present purposss, it will be
assumed that operation of the switch MOS to closed po-
sition also closes the contacts MOSE.

When the elevator car A is conditioned for up travel,
the generator field winding 29C is connected across the
buses L+, L— through make contacts U2 and U3 of
the up switch. When the elevator car A is conditioned
for down travel, the generator field winding 22C is con-
nected across the buses through the make contacts D2
and D3 of the down switch. The energizing circuit for
the field winding may include a resistor RY which is
shunted by make contacts VI of the speed relay V. By
inspection of Fig. 2, it will be observed that the contacts
U2, U3, D2 and D3 constitute in effect a reversing switch
for controlling the direction of energization of the field
winding. The resistors R1 and the contacts V1 are pro-
vided for controlling the magnitude of energization of
the field winding.

The speed relay V may be energized through either of
two circuits. One of the circuits includes make contacts
U4 of the up switch U, a limit switch 3% which is normal-
ly closed and which is opened as the elevator car A nears
the upper limit of its travel and the break contacts E1 of
the slowdown inductor relay E. The other circuit is
completed throcugh make contacts D4 of the down switch
D, mechanical limit switch 31 which is normally closed
and which is opened as the elevator car nears the lower
limit of its travel in the down direction, and bresk cen-
tacts B2 of the slowdown inductor relay.

As previously pointed out, the brake 27 normally is
spring-biased into engagement with the brake drum 16
and is released by energization of a brake coil 17B, The
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coil may Dbe energized either through make contacts Ul
of the up switch U or through make contacts D1 of the
down switch D.

In order to energize the car-running relay M, certain
safety devices 33 must be in their safe conditions. Such
safety devices may include switches which are open when
the doors of the elevator car and the associated hoist-
way doors are open, and which are closed when the
doors are closed to control the door relay 40. Such
safety devices are well known in the art. The car-run-
ning relay M may be energized through either of two
circuits, One of the circuits includes the make contacts
80-1 of the starting relay 86, make contacts W1 of the
up-preference relay W, break contacts F1 of the stopping-
inductor relay, normally-closed contacts of a mechanical
limit switch 34 which are opened when the car nears the
upper limit of its travel, and the coil of the up switch
U. When energized, the up switch U closes its make
contacts US to complete a holding circuit around the
contacts 80-1 and W1.

The second circuit for energizing the car-running relay
M includes the contacts 80-1 of the starting relay, make
contacts X1 of the down-preference relay X, break con-
tacts F2 of the inductor stopping relay, normally-closed
contacts of a mechanical limit switch 35 which are
opened as the elevator car nears the lower limit of its
travel in the down direction and the coil of the down
switch D. When the down switch D is energized, make
contacts DS are closed to provide a holding circuit around
the contacts 86-1 and X1.

Before the holding relay G and the inductor relays E
and F can be energized, make contacts M1 of the car-
running relay must be closed. In addition, any one set
of make contacts Ji of the reversal relay, TT1 of the
car-call stopping relay, and K1 of the floor-call stopping
relay must be energized. A holding circuit around these
contacts is established upon closure of the make con-
tacts G1. Energization of the inductor stopping relay
F further requires closure of the break contacts V2 of
the speed relay.

If the break contacts J2 of the reversal relay are
closed, the up-preference relay W is energized only if
the elevator car is not operating in the down direction
(break contacts D6 are closed); the elevator car is not
conditioned for down travel (break contacts X2 are
closed); and normally-closed contacts of a mechanical
limit switch 36 are closed. The mechanical limit switch
36 is opened as the elevator car reaches its upper limit
of travel. Make contacts M7 of the running relay shunt
the contacts J2.

Energization of the down-preference relay X requires
closure of the break contacts U6 of the up switch, closure
of the break contacts W2 of the up-preference relay, and
closure of the normally-closed contacts of a mechanical
limit switch 37. The mechanical limit switch 37 is open
when the elevator car A is adjacent the first or dispatching
floor.

The doors for the elevator car A are controlled by a
door-control relay 45. For this relay to be initially
energized, the break contacts N1 and TN1 must be
closed to indicate that the elevator car is not being loaded
at a terminal floor. Break contacts 70HT2 must be
closed to indicate that non-interference time allowed for
a corridor or floor call has elapsed or the switch 64
must be closed. In addition, the break contacts 70T1
must be closed to indicate that the general non-inter-
ference time has expired. The switch SE1 must be
closed to indicate that the safety edge SE of the door
is not deflected. The make contacts SR1 must be closed
to indicate that no object is positioned in the closing
path of the door. Finally, the break contacts 70-1 must
be closed to indicate that an auxiliary or shortened non-
interference time has expired. When the relay 45 picks
up, it closes make contacts 45~1 to partially complete
a holding circuit for the relay.
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If the switch 99 is closed, the energization of the relay
45 is further controlled by two circuits, onre containing
the switch MOS1 and make contacts 45-4. The re-
maining circoit contains a cam-operated switch 68 which
is open only when the elevator car is at the lower ter-
minal fioor, a switch TS1 which is open only when the
elevator car is assigned for down peak operation and
break contacts NU1 of a timing relay.

Should the safety-edge contacts SE1 be held open for
an unreasonably long time (a door-hold button could be
provided to control the relay 45 in a similar manner) or
should the beams of light across the dooway be inter-
rupted ‘for an unreasonably long time, the break con-
tacts NUA1 close to establish with the contacts TN1
and N1 an energizing circuit for the relay 45.

The door-conirol relay 45 controls the energization
of the door-close solenoid DC and the door-open solenoid
DO. If the contacts 45-2 of the door-control relay are
closed, and the break contacts 40—2 are closed, the solenoid
DC is energized. The contacts 40-2 are closed when the
door of the elevator car A or anm associated hoistway
door is away from its closed condition. If a manual
switch 64A is open the energization of the solenoid DC
also is controlled by the contacts SE3 and SEA2 in
parallel.

It the door-control relay 45 is dropped out, the make
contacts 45-3 are closed to complete with the switch
38 an energizing circuit for the door-open solencid DO.
The switch 38 is a limit switch which is normally closed
and which is opened as the door reaches its fully-open
position.

The timiing relay 70T is connected for energization by
make contacts M5 of the car-running relay. 'The energiz-
ing circuit is completed through break contacts 306-1
of an expediter relay. It will be noted that a resistor R2
is connected across the timing relay 70T and the con-
tacts 300~1. If the timing relay is energized and the
contacts M5 thereafter open, the resistor R2 delays the
dropout of the timing relay 70T for a suitable non-in-
terference time, such as 5 seconds. If the contacts 3G0—1
open, the relay 78T drops out promptly.

The detector relay SR is controlled by the make con-
tacts PR1-1 and PR2-1. These contacts are closed re-
spectively as long as the photocells PC1 and PC2 (Fig.
1) are illuminated by their respective- radiant energy
beams. The contacts may be bypassed by operation of
a manual switch 62.

Break contacts SR2 and SR3 of the relay SR respec-
tively control the energization of the time delay relay
SRT and the expediter relay 386, The time delay relay
SRT may have a time delay in dropout of the order of
one-half second.

The expediter relay 360 also may be energized by
closure of contacts 51. These contacts may be arranged
to close whenever a car call is registered in the elevator
car A for the purpose of expediting departure of the
elevator car from a floor at which it is stopped. For
present purposes it will be assumed that the contacts 51
represent a push button which is located in the elevator car
A and which is operated to expedite departure of the
elevator car from a floor.

Although the lamps LA1 and LA2 of Fig. 1 may be
continuously illuminated, they are iliustrated in Fig. 2
as illuminated through break contacts M6 of the car-
running relay M.

Figure 3

Fig. 3 illustrates additiona! circuits for controlling door
operation and circuits for energizing the car-call stopping
relay TT, and the fisor-call stopping relay K.

If make contacts K2 of the floor-call stopping relay
and the break contacts J3 of the reversal relay are both
closed, the timing relay 76HT is energized and picked up.
This relay has a {ime delay in dropout determined by a
resistor R3 which may be of the order of two seconds
to establish a shortened non-interference time under
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certain conditions. If a different time is desired at a
certain floor a mechanical switch §% may be operated at
such floor to modify the dropout time. In the present
case the switch closes to shunt a portion of the timing
resistor R3 in order to increase the dropout time to say
three seconds. .

Make contacts 78HT1 and SRTZ in parallel control the
energization of an auxiliary relay 78.

Make contacts SR4 control the energization of a tim-
ing relay WU. This relay has a time delay in dropout
(determined by a resistor R4) which may be of the
order of four seconds.

Make contacts SRS of the detector relay SR and the
contacts -SE2 operated by the safety edge SE control in
part the energization of a timing relay NUA which has
a time delay in dropout of say twelve seconds as de-
termined by a resistor RS. If the relay NUA is picked
up, opening of make contacts LWA1L drops out the relay
promptly.

The timing relay LWA is energized through any of
four paths. One path contsins the break contacts LW of
the load weighing switch LW. A second path contains
break contacts of a switch 68A which is closed only when
the elevator car is at the bottom terminal ficor and con-
tacts TS3 which are closed only during down peak periods.
The third path has contacts of a mechanical switch 3B
which is closed only when the elevaior car is away from
the terminal fioors and contacts TS4 which are closed only
during up peak periods, The fourth path contains. a
limit switch 38A which is open oaly when the door is
open.

The car-call push butions 2¢ to dc normally are biased
into their open positions against back contacts Zcx to dex.
Each of the pushbuttons is provided with a holding coil
2c¢ to dee, which is effective for holding the associated
pushbutton in its operated condition following a manual
operation of such pushbuiton. Teo this end, the push-
buttons may be made of magnoetic material. Such con-
struction of the pushbuttons is well known in the anti.

Fach of the pushbuttons Zc to 4c has front contacts
controiling the connection of contact segments to the bus
L+4. When operated, the push button Zc connects the
contact segments ¢2 and A2 to the bus L4-. The push
buticns 3¢ and 4c similarly connect contact segments for
the third and fourth floors to the bus L4-. Inasmuch
as the elevator car is assumed to stop at the fifth flcor or
upper terminal floor at all times during up travel, the
confact segment a5 is permanently connected to the bus
L. Similarly, during down travel, the elevator car A
always stops when it reaches the first floor, and the con-
tact segment A% for the first flocr is permanently con-
nected to the bus L+4-.

It will be understood that the contact segments a2 .to
a5 are arranged in a row on the floor selector 319 of Fig.
1 and are successively engaged by a brush 23 as the ele-
vator car moves from its lower limit to its upper limit of
travel. In a similar manner, the contact segments h4
to k1 are arranged in a row in the order of the floors for
successive engagement by a brush 48a as the elevator car
moves from the upper terminal to its lower limit of
travel.

During up travel of the elevator car A, the car-call
stopping relay 1T is connected between the brush 23
and the bus L through make contacts W3 of the up-
preference relay and mske contacts M3 of the car-running
relay. Consequently, when the brush Z3 reaches one of
the contact segments ¢Z to a5 which is connected to the
bus Lk, the car-call stopping relay TT is connected for
energization across the buses L+~ and L— for the purpese
of stopping the elevator car at the next floor reached by
the car. As the elevator car.stops, the brush 23 pref-
erably passes slightly bevond the associated contact seg-
ment.

When the elevator car A is conditioned for down
travel, the car-call stopping relay TT is connected between
the brush 48q and the bus L— through the make contacts
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X3 of the down-preference relay and the make contacts
M3 of the car-running relay. Consequently, when the
brush 49a reaches one of the contact segments 14 to Al
which is connected to the bus L, the car-call stopping
relay TT is energized to initiate a stopping operation of
the elevator car at the next floor reached by the car. As
the elevator car stops, the brush 40a preferably passes
slightly beyond the associated contact segment.

The coils 2cc to 4cc are conriected in series for energiza-
tion either through make contacts W4 of the up-pref-
erence relay or make contacts X4 of the down-preference
relay. When the elevator car reverses its direction of
travel, the make contacts W4 and X4 both are momen-
tarily cpened to dsenergize the asscciated holding coils
for the purpose of resetiing the car-call push buttoss.

Each of the car-call buttons when operated also opens
an auxiliary set of normally-closed contacts Zex, 3cx
and 4cx respectively. These are employed in a high call
circuit which will be discussed below. A set of contacts
Scx and a holding coil Scc also are provided for the fifth
floor.

When the down floor-call push button 2D is operated,
the down floor-call storing relay 2DR is connected there-
through across the buses L- and L— for energization.
Upon energization, the relay closes its make contacts
2DR1 tc establish a holding circuit around the push
button. The contact segment f2 now is connected (and
corresponding contact segments for the remaining
clevator cars are connected) through the contacts 2DR1
to the bus L4-. The contact segments 4 and f3 similarly
are connected to the bus L+ by operation of the down
floor-call push-buttons 4D and 3D. The contact segments
f4, f3 and f2 for the fourth, third, and second floors are
positioned in a row on the floor selector 19 of Fig. 1 for
successive engagement by a brush 3§ as the elevator car
A moves from the upper terminal in a down direction.

The floor-call stopping relay K is connected between
the bus L-} and the brush 58 through make contacts X5
of the down-preference relay. Consequently, if the
elevator car A approaches the second floor during a down
trip while a down floor call is registered for such floor,
the engagement of the contact segment f2 by the brush
58 completes an energizing circuit for the floor-call stop-
ping relay XK.

Each of the down floor-call storing relays 4DR, 3DR
and 2DR has an operating coil and a cancelling coil,
respectively, ADRN, 3DRN and ZDRN which is energized
in opposition to the energization of the operating coil.
The cancelling coil 2DRN is connected between a contact
segment g2 (and similar contact segments Bg2 etc. for
the other elevator cars) and the bus L through the make
contacts ZDR1. As the elevator car A reaches the second
floor, the following energizing circuit for the cancelling
coil is established:

L-}, 2DRY, 2DRN, g2, 52, X6, M4, L—

Energization of the coil 2DRN opposes energization of
the relay by the operating coil and resets the relay. It
will be understood that the contact segments g4, g3 and
g2 are arranged in a row for successive engagement by
the brush 59 as the elevator car proceeds downwardly
from the upper terminal floor to control the ensrgization
of the cancelling ceils 4§DRN, 3DRN and ZDRN,

The down floor-call storing relays all cooperate with
the brushes 58 and 59 in substantially the same manner
to control the energization of the floor-call stopping relay
during down travel of the elevator car.

When the up flocr-call push button ZU is operated, the
up floor-call storing relay 2UR is connected for energiza-
tion therethrough across the buses L-+ and L—. Upcn
operation, the relay closes its make contacts ZURZL to
establish a holding circuit arcund the push button 2U.
As a result, a contact segment b2 is connected (and
contact segments Bb2Z etc. for the other elevator cars are
connected) to the bus L4 through such imake contacts,




2,785,771

13
As the elevator car during up travel approaches the
second floor, the brush 60 engages the contact segment
b2 to establish the following energizing circuit for the
floor-call stopping relay:

L+-, 2UR1, B2, 60, W5, K, L—

This conditions the elevator to stop at the second floor.
As the elevator car stops at the second floor, a brush 61
engages the contact segment c2 to establish the following
circuit for the cancelling coil of the storing relay 2UR:

L+, 2UR1, 2URN, ¢2, 61, W6, M4, L—

Such energization of the cancelling coil results in resetting
of the storing relay which has its main coil acting in
opposition to the cancelling coil. The up floor-call push
buttons 3U and 4U similarly control the associated
storing relays and contact segments. It will be under-
stood that the contact segments ¢2, ¢3 and c4, and con-
tact segmenis b2, b3 and b4 are arranged in rows on
the floor selector for engagement successively by the
brushes 61 and 60, as the elevator car A proceeds up-
wardly.
Figure 4

In Fig. 4 a starting relay 80, a dispatching device which
normally controls the lower terminal dispatching of the
elevator cars employed in the system, and a reversal relay
J are illustrated.

The starting relay 80 can be energized only if the tim-
ing relay 70T is deenergized and dropped out to close
its break contacts 70T2. If additional non-interference
time is allowed for a corridor or floor call, the manual
switch 65 is opened and break contacts 70HT3 of the
timing relay also must be closed to permit energization
of the relay 80. When the elevator car is positioned at
the lower dispatching floor, the energizing circuit for the
starting relay normally is completed through the make
contacts 51 of an auxiliary starting relay. At the upper
terminal or dispatching floor, make contacts UTS1 may
operafe in a manner similar to the operation of the con-
tacts S1 for the lower dispatching flocr to start the ele-
vator car from the upper terminal floor. Between the
dispatching floors, the make contacts S1 are shunted by
the contacts of a mechanical switch 63. This switch is
cam operated to open when the elevator car is adjacent
the upper terminal or dispatching floor and the lower
dispatching floor. For all other positions of the elevator
car A, the switch 63 is closed.

The selection and timing mechanism include as one
component a motor 71 which operates substantially at
constant speed. 'This motor may be of any suitable type,
but for present purposes it will be assumed that the motor
is a squirrel-cage alternating-current motor which is ener-
gized from a suitable source of alternating current. The
motor 71 is connected through a spring-released electro-
magneticaily-applied clutch 72 to a cam 73 having a pro-
tuberance for successively operating mechanical switches
Y, BY, CY and DY which are associated with the respec-
tive elevator cars. The electromagnetic clutch can be
energized only if one or more elevator cars are located
at the dispatching floor which is assumed to be the first
floor (one or more of the contacts L1, BL1, CL1, DL1
are closed), and if no elevator car has been selected as
the next car to leave the dispatching floor (break con-
tacts N2, BN2, CN2 and DN2 all are closed).

The motor 71 also may be coupled through a spring-
released electromagnetically applied clutch 74 to a cam
75 which is biased towards a predetermined position by
a spring 76. The cam 75, when coupled to the motor 71,
is rotated against the bias of the spring to close normally-
open contacts 77 a predetermined time after the cam 75
is coupled to the motor 71. The clutch 74 can be electri-
cally energized only if no elevator car is being started
(break contacts S2, BS2, CS2 and DS2 are closed), and
if the break contacts 1S1 of the holding relay 1S are
closed. The holding relay 1S is energized upon closure
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of the contacts 77 to close its make contacts 1S2 for the
purpose of establishing a holding circuit around the con-
tacts 77.

The presence of an elevater car at the dispatching floor
is determined by the energization of a car-position relay
ior each of the elevator cars. Thus, a car-position relay
L for the elevator car A is energized when the brush 24
engages the contact segment el.

The brush 24 is operated by the floor selector for the
elevator car A to engage the contact segment el when
the elevator car is at the dispatching floor.

If the elevator car A is at the dispatching floor (make
contacts 1.2 are closed), if it has been selected as the next
car to leave the dispatching floor (switch Y is closed), and
if it is not being started (break contacts S3 are closed),
the loading relay N for the elevator car A is energized.
The loading relay may be employed in'a conventional way
to permit loading of the elevator car A. For example, the
loading relay when energized may operate a loading sig-
nal, such as a lamp, which indicates that passengers may
enter the elevator car. Conveniently, the loading relay
N when energized opens the normally-closed doors of the
elevator car A to permit entry of passengers into the ele-
vator car.

After the expiration of a time sufficient for cam 75 to
close the contacts 77 and energize the relay 1S, the make
contacts 153 close to complete the following circuit:

L+,12,8, N3,183, L—

The relay S when energized closes its make contacts S4
to establish a holding circuit around the contacts N3 and
183, and starts the elevator car A from the dispatching
floor.

If the elevator car is loaded before expiration of the
interval measured by the relay 1S it may be advisable to
expedite departure of the car. To this end a manual switch
9% may be closed to connect the relay 28 for energiza-
tion through any of four parallel circuits, one for each
of the elevator cars. The circuit for the elevator car
A includes break contacts 70T3 of the non-interference
relay, make contacts N4 of the loading relay and a switch
LW1 which is closed only when the load in the elevator
car exceeds say 80 percent of rated capacity. Thus if the
elevator car A is selected as the next car to leave the ter-
minal floor (contacts N4 are closed), if the non-inter-
ference time has expired (contacts 70T3 are closed) and
if the elevator car is fully loaded (switch LW1 is closed)
the relay 2S picks up and closes its contacts 281. Since
the contacts 2S1 shunt the contacts 1S3, prior closure of
the former contacts expedites dispatch of the elevator car.

Fig. 4 also discloses a reversal relay J which is con-
nected between a brush 66 and the bus L+ through a
manually-operated switch 67 and make contacts W7 of
the up-preference relay. The brush 66 and an associated
row of contact segments k2, k3 and k4 are included in
the floor selector of Fig. 1. The contact Segments are
associated with a call circuit which includes break con-
tacts of the call registering relays and the contacts 3CX,
4CX and 5CX associated with the car call push buttons.
By tracing this circuit in Fig. 4 it will be noted that the
bus L- is connected to the contact segment h2 through
the following circuit:

14, 5DR2, 5CX, 4UR2, 4DR2,
4CX, 3UR2, 3DR2, 3CX, 2UR2, k2

(A down floor call registering relay is not illustrated in
Fig. 3 for the fifth floor, but it will be understood that the
break contacts SDR2 of Fig. 4 are operated by a push
button for the fifth floor in the same manner by which
break contacts 4DR2 are operated by its push button for
the fourth floor.) Consequently, contacts of all call
registering relays or car call push buttons which when
operated require car travel above the second floor are
located between the contact circuit segments k2 for the
second floor and the bus L+,
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" The contact segment k3 is connected to the call circuit
between the contacts 3UR2 and 3DR2. Consequently,
contacts -of all call registering relays or car call push but-
tons requiring travel of the elevator car above the third
floor are located between the contact segment k3 for the
third floor and the bus L-. In an analogous manner,
the contact segment k4 for the fourth floor is connected
to the call circuit at a point between the contacts 4UR2Z
and 4DR2. Such call circuits are well known in the art.

Operation

In order to explain the over-all operation of the ele-
vator system, it will be assumed first that the elevator cars
are at the first or dispatching floor when the system initially
is energized. The cars are conditioned for operation in
the up direction. For example, the switches MOS and
MOSL1 are closed and the elevator car A has its up-pref-
erence relay W energized. Consequently, make contacts
W1, W3, W4, W5, W6, W7 of the relay are closed, where-
as break contacts W2 of the relay are open.

The switches 90 (Fig. 2), 63A (Fig. 3) and 87 (Fig.
4) are assumed to be open. Since the cars are at the
first floor, the switch 63 also is open. The timing relay
70T .is assumed to have timed out. The relays SR, 45
and 40 are picked up and the elevator car doors are
closed. Switches 64A and 68A are closed and switch
68B is open.

The motor 71 (Fig. 4) is energized to rotate at a sub-
stantially constant rate.

. Inasmuch as the elevator cars are assumed to be at
the dispatching floor, the car-position relays L, etc. are
energized.

As a result of its energization, the car-position relay L
closes its make contacts L2 to prepare certain circuits
for subsequent energization. In addition, the make con-
tacts L1 .close to complete the following circuit for the
clutch 72.

L+, L1, 72, N2, BN2, CN2, DNZ, L—

The clutch now couples the motor 71 to the cam 73 for
‘the purpose of successively closing and opening the as-
sociated mechanical switches. It will be assumed that
the first switch reached by the cam is the switch Y for
the elevator car A. Closure of this switch completes the
following energizing circuit for the loading relay of the
elevator car A:

L4, L2, N, 83, Y, L—

The loading relay N upon energization initiates opening
of normally-closed doors of the elevator car A to per-
mit intending passengers on the dispatching fioor to enter
the elevator car. - Such opening is effected by opening
of contacts Ni (Fig. 2) to deenergize the door-control
relay 45. This relay opens its contacts 43-1 and 45-2
without immediate effect on system operation. How-
ever, closure of contacts 43-3 energizes the solencid DO
to open the doors. In opening, the door opens its set
of contacts 33 to deenergize the dcor relay 49 which
opens its contacts 46-1 and closes its contacts 48-2
without immediate effect on system operation. When it
reaches open position, the dcor opens limit switch 38 to
deenergize the solencid DC.

Opening of the break contacts N2 (Fig. 4) deener-
gizes the clutch 72. Consequently, the cam 73 is un-
-coupled- from the motor 7i. Finally, the make contacts
W3 close to prepare the starting relay S for subsequent
energization.

When the system was placed in operatien, the cluich
74 was energized through the circuit:

1L4-,718%, 74, S2, BS2, CS2, D82, L—

As a resnlt of its coupling to the motor 71T, the cam 75
rotates against the bias of its spring 76 until at the expira-
tion  of the time inmterval allowed for loading elevator
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cars the contacts 77 close, Closure of these contacts
completes the following circuit: '

L, 18, 77, S2, BS2, CS2, DS2, L—

The energized relay 1S closes its make contacts iS2 to
establish a holding circuit around the contacts 77. The
break contacts 181 open to deenergize the clutch 74, and
the spring 76 now rotates the cam to its starting position.
Also, the make contacts 1S3 close to energize the aux-
iliary starting relay S through the following circuit:

L+,L2, S, N3, 183, L—

Energization of the auxiliary starting relay S closes the
make contacts 84 to establish a helding circuit around
the contacts N3 and 1S3. Break contacts S3 open to de-
cnergize the loading relay N. Break contacts S2 open,
ond this opening causes relay 18 to drop out. This has
no immediate effect on the system operation.

The loading reiay when deenergized opens its make
contacts N3 without immediate effect on the cperation of
the system. In addition, break contacts N2 close to pre-
pare the clutch 72 for subsequent energization.

The deenergization of the loading relay further closes
break contacts N1 (Fig. 2) to complete with the contacts
76-1, SR1, 70Ti and TN1 an energizing circuit for the
door-control relay 45. The latter relay closes its make
contacts 45-1 and opens its break contacts 45-3 without
immediate effect on system operation. However, closure
of make contacts 45-2 completes with the contacts 46-2
an energizing circuit for the door-close solenoid DC, and
the door now starts to close. If the switch 62 is open
and a passenger is in the closing path of the door, hs
interrupts one of the beams of radiant energy and one
of the sets of centacts PR1-1 or PR2-2 opens to de-
energize the detector relay SR. This relay then opens
its make contacts SR1 to deenergize the door-control
relay 45. The latter opens its contacts 45-2 to dezener-
gize the door-close solenoid and closes its contacts 45-3
to energize the door-open solenoid for the purpose of
reopening a partly-closed door. The detector relay also
closes its break contacts SR2Z and SR3 to energize the
relays SRT and 390. The energization of the relay 300
has no effect at this time on the operation of the system
but the energization of the relay SRT closes make con-
tacts SRT1 to pick up the timing relay 78 (Fig. 3). This
relay opens its break contacts 76-1. After the passenger
clears the door closing path, the detector relay SR picks
up to close its make contacts SR1, and open its break
contacts SR2 and SR3. The resultant drop out of the
relay 399 has no effect at this time on the system opera-
tion. However, the opening of contacts SR2 starts a
timing out operation of the relay SRT. After the ex-
piration of its time delay, such as one-half second the
relay SRT drops out to open its contacts SRT1 and such
opening drops out relay 70. The relay 7@ closes its
break contacts 78-1 to complete a circuit for the relay 45.

The operations of relays NU, NUA and TWA will be
discussed below.

In some cases, it is desirable to prevent a reopening
of the door by the relay SR. In such a case, the man-
ually-operated switch 90 may be closed to connect make
contacts 45-4 of the door-control relay and the switch
MOS1 arcund the contacts SR1 and 78-1. When the
door-control relay picks up, the resuiting closure of iis
contacts 45—4 assures door closure despite subsequent
drop out of the relay SR, provided that the switch MOSE
is closed to indicate that the motor generator set is run-
ning. For the following discussion, the switch $8 is
considered to be open. Even with the switch 23 closed,
if the door actually encounters a person, the safety edge
would open the switch SE1 to deenergize the relay 45 and
reopen the door.

It will be assumed however that no person is in the
closing path and that the door closes. Upon closing,
the door closes its switch 33 to complete an energizing
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circuit for the door relay 40 which closes its make con-
tacts 40-1 and opens its break contacts 40-2 to de-
energize the door-¢lose solenoid DC.

Turning now to Fig. 4, it will be noted that closure
of the make contacts S1 results from energization of the
auxiliary starting relay S. Inasmuch as the elevator car
A is assumed to have remained at the dispatching floor
for a time sufficient to permit closure of the break con-
tacts 76T2, an energizing circuit now is complete
for the main starting relay 80. Switch 65 is assumed to
be closed.

The previously mentioned closure of contacts 40-1 of
the door relay (Fig. 2) coupled with closure of the make
contacts 80-1 of the starting relay completes the fol-
lowing circuit for the up switch and the car-running relay:

L4, 80-1, W1, F1, 34,U, M, 40-1, L—

The energized up switch U closes its make contact Ul
to release the brake 17, and -contacts U2 and U3 close
to energize the generator field winding 29C with proper
polarity for up travel of the elevator car. Make con-
tacts U4 close to completé through the limit switch 30
and the contacts E1 an energizing circuit for the speed
relay V. The speed relay closes its make contact V1 io
shunt the resistor R1 and condition the elevator car A
for full speed operation in the up direction. Also, the
speed relay opens its break contacts V2 to prevent ener-
gization therethrough of the stopping inductor relay F.

Returning to the up switch U, it will be noted that
closure of the make contacts U5 establishes a holding
circuit around the contacts 80-1 and W1. Opening of
the break contacts U6 prevents energization therethrough
of the down preference relay. The elevator car A now is
in condition for full speed operation in the up direction
and departs from the dispatching floor.

It will be recalled that the car-running relay M was
energized with the up switch U. The car-running relay
closed its make contacts M1, M3, M4 and M7 (Fig. 3)
without immediate effect on the operation -of the system.
However, closure of the make contacts M2 (Fig. 2)
completes with the contacts-45-1 and N1 a holding cir-
cuit for the door-control relay 45. Opening of break
contacts M6 deenergizes the lamps LAl and LA2.
Closure of the make contacts M5 energizes the timing
relay 70T. This relay -opens .its break contacts 70T2
(Fig. 4) which causes the starting relay -80 to become
deenergized. Opening of break contacts 70T1 (Fig. 2)
does not immediately affect system operation.

It will be assumed now that the passenger in the-eleva-
tor -car operates the car-call push button 3¢ (Fig. 3) to
register a car call for the third floor. Such operation
opens the contacts 3cx without immediate effect on the
system and connects the contact segments @3 and 43
to the bus L+-. As the elevator car nears the third
floor, the brush 23 .engages the contact segment a3 to
complete the following circuit for the .car-call stopping
relay TT:

L+, 3¢, a3, 23, W3, TT, M3, L—

The car-call stopping relay now closes its make con-
tacts TT1 (Fig. 2) to energize the holding relay G and
the slowdown inductor.relay E through the closed .con-
tacts M1. [Energization of the holding relay G com-
pletes through the make contacts G1 a holding circuit
around the contacts TT1.

When the elevator car A in its upward travel reaches
the inductor plate UEP (Fig. 1) for the third floor, the
break contacts E1 are opened to deenergize the speed re-
lay V (Fig. 2). The speed relay opens its break con-
tacts V1 to introduce the resistor R1 in series with the
generator field winding 29C. The resultant reduction in
field current slows the elevator car to ‘a landing speed.
Tn-addition, the speed relay V closes its‘break contacts V2
to complete through ‘the contacts G1 and M1 an ener-
gizing circuit'for the stopping-induétor relay'F.
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Shortly before the elevator car A in its continued up-
ward movement at the landing speed reaches the third
floor, the inductor plate UF? for the third floor is ad-
jacent the stopping inductor relay and completes a mag-
netic circuit which results in opening of the contacts Fi.
Opening of the contacts F1 (¥Fig. 2) deenergizes the up
switch U and the car-running relay M.

The up switch U opens its make contacts Ul to deen-
ergize the brake 17, and the brake is promptly forced
against the brake drum 16 by its associated spring. Con-
tacts U2 and U3 open to deenergize the generator field
winding 29C. Consequently, the elevator car A stops
accurately at the third floor. Opening of the make con-
tacts U4 and U5 and closure of the break contacts U6
have no immediate effect on the operation of the sys-
tem. As the elevator car comes to a stop the brush 23
may pass the contact segment for a slight distance to de-
energize the relay TT.

The previously-mentioned deenergization of the car-
ronning relay resvlted in opening of the make contacts
M1 to deenergize the inductor relays E and F and the
holding relay G. The holding relay G opened its make
contacts G1 without immediately affecting the operation
of the system.

The car-running relay also opened its make contacts
M3 to start a timing-out operation of the timing relay
76T. Contacts M5 preferably open with a slight time
delay to assure prior closure of contacts 300-1. This re-
lay 70T has a time delay in drop cut sufficient to permit
discharge of passengers or eniry of passengers into the
elevator car A. For example, a time delay of five sec-
onds may be employed. Opening of the make contacts
M3 and closure of the break contacts M4 have no im-
mediate effect on the operation of the system. Closure
of contacts M6 illuminates the lamps LAl and LAZ,
and these illuminate their associated photocells to close
contacts PR1-1 and PR2-1 which pick up relay SR. The
pick up of relay SR and the resulting deenergization of
relays SRT and 308 have no immediate effect on the
operation. However, the relay SRT starts to time out.

Opening of make contacts M2 deenergizes the door
contre! relay 45 and this relay opens its make contacts
45-1 and 45-2 without immediate effect on system op-
erations. However, closure of break contacts 45—3 com-
pletes with the switch 38 a circuit for the door-open sole-
noid BO and the door now opens. In opening, the door
opens its switch 33 to deenergize the door relay 40 with-
out immediate effect on system operation.

Let it be assumed that instead of a car call, an up
floor call was registered for the third floor by operation
of the push button 3U (‘“lg 3). Such operation ener-
gizes the up floor call storing relay 3UR which closes
its make contacts 3UR1 to establish a holding circuit
around the push button. The contacts 3UR1 also serve
to connect the contacts segment b3 and corresponding
contact segments for the remaining elevator cars of the
system: to .the bus L-}-. Opening of contacts 3UR2 and
3UR3 does not affect the operation of the system at this
tine.

As the elevator car approaches the third floor, the brush
66 engages the contact segment 53 to energize the fioor-
call stopping relay K through the following circuit:

-+, 3URY, 53, 60, W5, X, L.—

Upon energization, the floor call smppm relay closes
its make centacts K2 (Fig. 2) to energize through the
conzacts M1 the holding relay G, the slowdown inductor
relay E and the sterping ndu"tm relay F. These ralays
operate in the sarae manner previously discussed to stop
the elevator car accurately at the third focr. Contacts
K2 of the floor call stspplng relay -also close to com-
plete with the contacts 33 an emergizing circuit for the
relay 78HT. The latter relay 78HT closes its make con-
tacts 70T and opens break contacts 76HT2 and 70H5T3
without immediately affecting the operation of the system.
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As the elevator car A slows down to stop at the third

floor, the brush 61 engages the contact segment ¢3 to
complete the following cancelling circuit:

L4, 3URL, 3URN, c3, 61, W6, M4, L—

It will be recailed that. the break contacts M4 close
as the elevator car stops at the third floor. As a result
of its energization, the cancelling coil 3URN resets the
up floor-call storing relay for the third floor. Such re-
set is accompanied by deenergization of the flcor-call
stopping relay K which opens its make contacts K1 with-
out affecting system operation. However, the opening of
the make contacts K2 starts a timing out operation of the
relay 70HT.

Referring to Fig. 4, it will be recalled that the mechan-
ical switch 63 is open only at the dispaiching-floor and
the upper-terminal floor positions of the elevator car.
Since the elevator car is now at the third floor, the switch
63 is closed. Consequently, as soon as the timing relay
76T drops out, the break contacts 76T2 close to com-
plete an energizing circuit for the starting relay $0. This
operates in the manner previously discussed to start the
elevator car upwardly. In this way, the elevator car A
continues to the upper terminal floor, answering all reg-
istered car calls and all registered up floor calls during
its upward trip.

As previously pointed out, the drop out of the timing
relay 78T provides a non-interference time which may
be of the order of 5 seconds. If desired, a longer non-
interference time may be provided for a stop made in
response to a corridor or floor stop. For example, as-
sume that the switches 64 (Fig. 2) and 65 (Fig. 4) are
open and. that the relay 70HT has a delay in drop out
of say six seconds. Under such circumstances, the re-
lay 45 (Fig. 2) cannot be energized to close the door
and the relay 80 (Fig. 3) cannot be energized to permit

. starting of the car until a non-interference time of six
seconds has elapsed to permit closure of contacts 70HT2
and 70HT3. It will be assumed, however, that the
switches 64 and 65 are closed.

If a passenger leaves the elevator car at the third floor
promptly, say, in 1 second, it follows that a substantial
and unnecessary delay in the departure of the elevator
car would be imposed if the relay 78T is allowed to
complete its normal timing interval before the car de-
parts from the third floor.

In the present case, the departure of the elevator car
is expedited to an extent dependent on whether the ele-
vator car is answering a car call or a floor call. By ref-
erence to Fig. 1, it will be noted that when the car stops
for a.car call and the passenger leaves the elevator car
at the third floor, he temporarily interrupts the beams of
-radiant energy directed towards the photocells PC1 and
PC2. Such temporary interruption temporarily inter-
rupts and drops out the relays PR1 and PR2.

Referring to Fig: 1 and Fig. 2, it will be noted that the
drop out of the relays PR1 and PR2 opens make con-
tacts PR1-1 and PR2-1 to deenergize the detector relay
SR. The detector relay opens its .make contacts SR1
1o prevent energization therethrough of the door-control
relay 45 as long as the passenger stands in the closing
path of the door. In addition, break contacis SR2 and
SR3 close to energize the time delay relay SRT and the
expediter relay: 360. Energization of the time delay re-
lay SRT results in closing of the make contacts SRTZ
and pick up of the relay 7¢ without immediately affect-
ing the operation of the system. The relay 70 opens its
break contacts 70-%. The expediter relay 300 opens. its
break contacts 386-1 to instantly drop out the timing
relay 76T. Since the timing relay is now dropped out,
it closes its break contacts 7¢Ti. However, since the
contacts SR1 and 7@-1 are open, the door-control relay
45 cannot be energized. In addition, break contacts
70T2 (Fig. 4) close to complete with the switch 63 an
energizing circuit for the main starting relay 80. The
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main starting relay 80 closes its make contacts 86-1
(Fig. 2) without immediate effect on the operation of
the system. Contacts SR4 and SR5 (Fig. 3) open to
start timing-out operations of the relays NU and NUA.,

It will be assumed that the passenger passes promptly
through the doorway and that the beams of radiant energy
are promptly reapplied to their associated photocells. As
a result of such reapplication, the make contacts PRI-1
and PR2~1 reclose to energize the detector relay SR. . This
relay opens its break contacts SR3 to deencrgize the
expediter relay 300, but such deenergization has no im-
mediate effect on the operation of the system. Opening
of the break contacts SR2 initiates a timing out opera-
tion of the time delay relay SRT. Closure of the make
contacts SR1 has no immediate effect on the energiza-
tion of the door conirol relay 45 for the reason that the
contacts 70-1 are still open. Closure of make contacts
SR4 and SR35 (Fig. 3) reenergizes the relays NU and
NUA.

Upon the expiration of the one-half second time delay
in dropout of the relay SRT, this relay drops out to
open its make contacts SRTZ, the auxiliary relay 79
now closes its break contacts 7§-1 to complete the ener-

-gizing circuit for the door-control relay 45. This relay

45 thereupon operates in the manner previcusly described
to initiate a door-closing operation of the door of the
elevator car A and the starting of the elevator car A
from the third floor. It should be ncted that this opera-
tion may save several seconds of time in starting the
elevator car from the third floor.

Should another passenger immediately follow the first
passenger io leave the elevator car at the third floor,
the radiant energy beams again would be interrupted to
deenergize the detector relay SR. This relay would re-
close its break contacts SR2 to reenergize the time delay
relay SRT. Since the relay SRT has not yet dropped
out, the reenergization thereof occurs before the elevator
car door starts to close and delays reclosure of the door
for the full time delay of the relay SRT. If a larger
number of passengers follow each other out of the ele-
vator car A, it follows that the relay SRT is reset in
response to each departure of a passenger. A similar
operation results from- the successive entry of a plurality
of passengers into the elevator car. Following the entry
of the last passenger; the relay 45 is operated to close
the door and start the elevator car.

The effect of movement of a passenger or an intending
passenger out of or into the elevator car located at the
third floor now will be considered for the case in which
the elevator car has stopped at the third floor in re-
sponse to the floor call registered by operation of the
push button 3U. It will be recalled that if the elevator
car A stopped at the third floor under these conditions,
the-make contacts K2 (Fig. 3) closed to energize the
timing relay 70HT and then reopened to-start a timing
out operation of the relay. For this sequence, this relay
may have a delay in.drop out of the order of two
seconds. When the relay 70HT was energized, it closzd
its contacts 79HT1 to assist in maintaining energized the
auxiliary ‘relay: 70.. It is assumed that the switch $4
is closed to shunt the break contacts 7HT2.

If no passenger enters or leaves the elevator car for
a period of two seconds, the timing relay 78HT finally
drops out to deenergize the auxiliary relay 78. The relay
79 closes its. break contacts 70-1 (Fig. 2) but the doot
control relay 45 cannot yet be energized for the reason
that the break contacts 70T1 of the timing relay 78T arc
still open. - . - ) . :

If the elevator car remains at the third floor for a
total of five seconds without the entry of an intending
passenger or departure of a passenger from within the
elevator car; the timing relay 76T -drops out to close
its break contacts 70T%i and 70T2 (Fig. 4). This op-
eration of the timing relay initiates the closing of the
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door and the starting of the elevator car from the third
floor ifi thé manger préviously described,

Next let it be assumed that passenger left the élévator
car one second after the eievator car stopped at the
third floor. Tt will be recalled that at this time the timing
rc]ays 70T and 70HT both are picked up and both are
timing out.

As the passenver passes through the doorway he tem-
porarily interrupts the beams of radiant energy directed
toward the photocells PC1 and PC2. ponseqvlently the
relays PR1 and PR2 temporauly drop cut to interrupt
monientarily the energizing circuit for the cetecter relay
SR. The detector relay SR R momentarily opens its make
contacts SRI without immediate effect on the operation
of the system. In addition, break contacts SE2 and
SR3 close to energize the time delay relay SRY and the
expediter relay 309. Opening of the make contacts SR<
and SRS starts timing out operations of the relays NU
and NUA.

As a result of its drop out, the expediter relay 386
opens its break contacts 3¢8-1 to drop out nstqnﬂy the
timing relay 76T. The resulting closure of the break
contacts 70T1 is ineffective for energizing door control
relay 45 for the reason that the break contacts 70-1 of
the auxiliary -relay 79 are still open. The closure of
the break contacts 78T2 (Fig. 4) completes an energizing
circuit for the main starting relay 80. However, the main
starting relay can not start the elevator car until the
door is closed.

The temporary energization of the time delay reh/
SRT results in an energizing and timing out of this relay,
inasmuch as this relay is assumed to have a delay in drop
out of the order of one-half second. It finally drops out
to open make contacts SRTT. Such opening has no effect
on the system for the reason that the make contacts
70HT1 are still closed.

Updn the expiration of two seconds following the
stopping of the elevator car at the third fioor, the timing
relay 70HT drops out to cpen its makc comact; TOHTIL.
This deeﬁelvlrs the auxiliary relay 79 and results in
closure of the break contacts 70-1 to chplete the fol-
lowing circuit:

L4, 76-1, SR1, SE1, 70T1, 64, 45, TNi, Ni, L-

The door control relay 43 is now encrgized to initiate 2
closing operation of the door and the resultant starting of
the elevator car by a sequence which will be ‘clear from
the foregoing discussion.

Let it be assumed next that just before the munn relay
76HT timed out.a second passenger followed the first
passenger out of the elevator car. This resulted in an-
other temporary interruption of the beams of radiant
energy directed towards the photocells PCI and PC2 and
a temporary drop cut of th relays PRY and PR2Z. Con-
sequently, the detector r a y SR again is temporarily
dropped out to open its make contacts SR1 momentarity
and close its break contacts SR3 momentarily to ener-
gize the relay 388. Such operations have no immediate
effect on the performance of this system. The temporary
opening of the make contacts SR4 and SR5 starts a timing
out operation of the relays NU and NUA and then re-
energizes the relays.

It will be noted that the relay SR aleo temporarily ed-
ergizes the time delay relay SRT and this relay closes its
make contacts SRT1 just before the make contacts 76HTE
open. - Conszquently, even though the time period for
the timing relay 7OHT has expired, the make contacts
SRT1 maintain the energization of the auxiliary relay
78 for approximately a half second to permit movement
of other pas‘s’;,ngers through the ‘doorway as required.
It ‘will be recalled that the door cannot be reclosed until
the auxiliary relay 70 drops out to close its break contacts
781, From the ‘discussion, it should be clear that as
long as successive passengers ‘follow each cther ‘into or
out of the elevator car within one-half second intervals,
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the door of the elevator car remains open to permit such
movement of the passengers. One-half second after the
departure of the last passengar, the contacts SRT1 open
to drop out the auxiliary relay 70 and permit closure of
the elevator car door.

In order to make the reiay NU effective for contr olling
the operation of the system, the manual switch 90 may
be closed. Such closure conmects the break contacts NU1
of the timing relay NU and contacts of a switch TS1
across the contacts SR1 and 70-1.

if a passenger attempts to delay closure of the elevator
car door by standing in the path of the beams of radiant
energy directed towards p‘lotocells PC1 and PC2, he also
maintains open the make contacts SR4 to permit a
timing out operation of the timing relay NU. Upon the
sxpiration of its time delay, which may be of the order
of four seconds, this relay closes its break contacts to
complete with the switch TSI or the switch 68 an ener-
gizing circuit for the door controiled relay 45. Under
these clmumstmces, the door promptly starts to close.
It the door is provided with a safety edge and the safety
eage encounters the passenger, the switch SE1 opens and
initiates a reopening operation of door.  Should the
passenger move out of the path of the beams while the
door is recpening, the detector refay SR again picks up
and closes its make contacts SR4 to energize the timing
relay NU. This relay opens its break coantacts NU1 to
prevent energization thersthrough of the door control
reldy In addition, make contacts SR1 close and break
contacts SRZ and SR3 copen. Opening of the contacts
SRZ initiates a timing out operation of the relay SRT.

ne-half szcond later this relay drops ocut to open its
make contacts SRTL and deenergize the auxiliary relay
7 The auxiliary relay then closes its break contacts
781 to complete an energizing circuit for the door con-
trol relay 45 and this initiates a closing operation of the
door.

It may be desirable under certain conditions to prevent
the timing relay NU from controlling the closure of the
elevator car door. 'Thus, contacis may be included which
render ineffective the contacts MU1 of the timing relay.
For example, it may be undesirable to permit such control
by the timing relay NU during a down-peak period at
the lower terminal floor. The switch TS1 may be de-
signed to open during the down-peak period. It will be
understood that during a down-peak period the demand
for elevator service is predominantly in the down direc-
tion.

For present purposes, it will be assumed that the
switch TSY is a time switch which opens its contacts
during certain pericds of the day when down-peak travel
is expected. If the time switch is to be effective only
at the lower terminal floor, it may be shunted by the
mechanical switch 68 which is cam operated to open
only ai the lower terminal floor and which is closed for
2ll other positions of the elevator car.

Let it be assumed next that the safety edge SE is
operated to held the contacts SE2 open for a period in
excess of the dropout time delay of the relay NUA or
that 2 person stands in the paths of the light beams to
maintain the contacts SRS open for such a pericd. Under
such circumstances the relay NUA drops out and closes
its contacts NUA1L tc complete with the contacts TN1

and W 1 an energizing circuit for the door control relay
45 to initiate a positive door-closing operation. If de-

sired k dropout of the relay may operate contacts for
controlling the deor-closing motor or solenoid to closs
the doors at slower than normal speed and with increased
force. Buch operation of the door will be discussed be-
low. If the safety edge SE is released or the person
moves out of the paths of the light beams before the door
closes, the relay NUA is reenergized and opens its con-
tacts to restore the door control relay 45 to control by
the safety edge SE and the light beaims. However, if
such restoration is not desired the relay NUA may be
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given sufficient delay in pickup to assure closure of the
door. .

Even though contacts NUA1 are closed, if the switch
64A is open the closure of the door is prevented if both
safety edges SE and SEA are operated. Under such
circumstances the parallel contacts SE3 and SEAZ are
both opened to deenergize the door-close solenoid DC.
If either of the safety edges thereafter is released the
door resumes its closing movement.

Under some circumstances the efficiency of the ele-
vator service may be improved by expediting the drop-
out of the relay NUA. Such dropout is expedited by
opening of the make contacts LWAL of the time-delay
relay LWA.

The time delay relay LWA may have a time delay in
dropout of the order of three seconds. If the elevator
car is not fully loaded the relay LWA is energized
through the load switch LW.  If the elevator car is
loaded in excess of say 80% of capacity, the Ioad switch
LW opens to permit deenergization of the relay LWA.
1f desired the relay LWA may have an instantanecus drop
out when deenergized.

Preferably the deenmergization of the relay LWA is
prevented while the elevator is at predetermined flooars
under predetermined traffic conditions. Thus if the ele-
vator car is at the lower terminal floor the switch 68A
is closed. If the elevator system at the same time is con-
ditioned to provide down peak service the switch TS3
is closed, Since the relay LWA is maintained energized
through the switches 68A and TS3 the relay is ineffective
for shortening the dropout time delay of the relay NUA.

If the elevator car is away from both terminal- floors
the switch 68B is closed. If the elevator system is con-
ditioned at the same time to provide up peak service the
switch TS4 is closed. Under these conditions energiza-
tion of the relay LWA is maintained through the switches
68B and TS4, and the relay is ineffective for shortening
the dropout time delay of the relay NUA. During an
up peak traffic is predominantly in the up direction.
Systems for providing specialized elevator service during
peak periods are known in the art. For present pur-
poses it will be assumed that a time switch closes contacts
TS4 during the periods of a day for which up peaks are
expected to occur. ) .

Thus if the elevator car is fully loaded at any ficor
during periods other than up and down peak periods,
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or if the elevator car is fully loaded at any flcor other -
than the lower terminal floor during a down peak period

- or if the elevator car is fully loaded at a terminal floor
during an up peak period the door will be closed posi-
tively three seconds after such full loading occurs. :

Positive closing of the door at the lower terminal floor
during a down peak period usually is unnecessary. -For
this reason the relay NUA may be energized through an
alternative circuit which includes a switch TS7 closed
during down peak periods and a cam-operated switch
68C which is closed only when the elevator car is at the
. lower terminal floor.

Next let it be assumed that the switch 67 in Fig. 4 is
closed to permit assignment of the elevator car A under
certain conditions to reverse at an intermediate landing.
The conditions may be such that no down floor call or
no car call is registered for a floor above such landing
and that no up floor call is registered for such landing
or for any higher landing while the elevator car is set for
up travel and is approaching such landing.

For illustrative purposes, let it be assumed that the
elevator car A is approaching the fourth floor and that a
down floor call for the fourth floor constitutes the only call
registered in the system. Under such circumstances, the
down floor call registering relay 4DR is picked up and
the break contacts 4DR2 (Fig. 4) are cpen by a sequience
clear from the foregoing discussion.

As the elevator car nears the fourth floor, the brush
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66 engages the contact segment
lowing circuit:

14, 5DRZ, 5CX, 4URZ, k4, 66, 67, W7,J, L—

The relay J closes its make contacts J1 (Fig. 2) to com-
plete with the make contacts M1, an energizing circuit
for the relays E, F and G. These operate in the manner
previously described to stop the elevator car at the fourth
floor. In addition, break contacts J2 open. As the ele-
vator car stops at the fourth floor, the make contacts M7
of the running relay also open to deenergize the up-pref-
erence relay W. Since the up-preference relay closes its
break contacts W2 to energize the down-preference relay
X, the elevator car now is assigned for down travel.
Finally, the reversal relay J opens its break contacts J3
to prevent energization therethrough of the timing relay

4 to complete the fol-

~ 78HT. The floor call stopping relay resets and opens its

20

~ floor for a maximum of five seconds.

make contacts K2 slightly before contacts J3 reclose.
Consequently, the relay 70HT is ineffective for control-
ling the non-interference time.

The non-interference time of the elevator car now
is controlied solely by the timing relays 76T and SRT.
Consequently, the elevator car remains at the fourth
However, if a
passenger leaves the elevator car or enters the elevator
car within the five second period the non-interference
time is reset to have a value of only one-half second.
This cperation of the relays 76T and SRT will be under-

. stood frem the feoregoing discussion.
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If the additional time provided by the timing relay
TOHT is desired for all floor calls the contacts J3 may
be shunted by a manual switch §9A. The contacts M4
may then be given a slight time delay in closing. Under
these circumstances the brush 58 is positioned fo engage
the contact segment f4 when the elevator car stops at the
fourth floor. Closure of the contacts X5 when the eleva-
tor car is set for down travel energizes the relay K and
the relay K is then deenergized by reset of the registering
relay 4DR following closure of the contacts M4. The
momentary closing of the contacts K2 operates in the
manner previously described to provide a minimum non-
interference time of two seconds. However, it will be
assumed that the switch 69A is open and that a reversal
of the car at an intermediate floor provides a minimum
non-interference time of one-half second.

As the elevator car A on its up trip approaches the
upper terminal or fifth floor, the brush 23 (Fig. 2) en-
gages the contact segment a5 to complete the following
energizing circuit for the car-call stopping relay:

L4,a5,23, W3, TT, M3, L—

The car-call stopping relay operates in the manner previ-
ously discussed to stop the elevator car accurately at the
upper-terminal floor. '

As the elevator car A reaches the upper-terminal floor,
the mechanical switch 63 (Fig. 4) opens. Consequent-
1y, the elevator car A cannot start from the upper-termi-
nal floor until it is started by its upper-terminal dispatch-
ing device represented by the contacts UTS1. - It will be
understood that the upper-terminal dispatching device
may bs similar to the dispatching device discussed for the
first flocr. For present purposes it will be assumed that
the contacts UTS1 operate for the upper-terminal dis-
patching floor in the same manner by which the contacts
81 coperate for the lower dispatching floor.

As the elevator car reaches the fifth floor, the limit
switch 36 (Fig. 2) opens tc deenergize the up-preference
relay W. This relay opens its make contacts Wi, W3,
W5, W6, without immediately affecting the operation of
the system. However, opening of the make contacts
‘W4 deenergizes the holding coils for the car-call push
buttons, and these are reset. ' In addition, closing of the
break contacts W2 completes the following energizing
circuit for the down-preference relay:

L+, U6, W2,X,37,38,L—
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The down-preference relay X closes its make contacts
X1, X3, X4, X5 and X6 and opens its break ¢ontacls
X2 to condition the elevator car for down travel.

It will be assumed next thai the dispatching device for
the upper terminal floor closes its contacts UTS1 (Fig. 4)
and that the timing relay has closed its break contacts
70T2 to complete an enetgizing circuit for the starting
relay 80. The loading relay of the dispatching device
for the upper-terminal floor operates the contacts TN1
to control the door-control relay 45 in the same manner
by which contacts N1 control the doof-control relay at
the lower terminal floor. - The closing of the doors cou-
pled with the closing of the maké contacts 80-1 com-
pletes the following circuit for the down switch D and the
car-running relay M:

L4-,80-1,X1,F2,35, D, M, 40-1, L

The car-running relay M operates in the manner pre-
viously described to prepare certain circuits for subse-
quent operation. .

Upon energization, the down switch D closes its make
contacts D1 to release the brake 17. In addition, make
contacts D2 and D3 close to energize the generator field
winding 29C in the proper direction for down travel of
the elevator car. Closure of the make contacts D4 com-
pletes an energizing circuit for the speed relay V. This
relay closes its make contacts V1 fo shunt the resistor R1
and opens its break contacts V2. The élevator car now
is conditioned for movement in the down direction at full
speed and moves away from the uppér términal Hoor.

Closure of make contacts D5 establishes a holding cir-
cuit around the contacts 80~1 and X1. Opening of break
contacts D6 has no immediate effect on thé operation of
the system. ) .

It will be understood that as the éleévator car leaves. the
upper terminal floor, the limit switch 34 (Fig. 2) and the
switch 63 (Fig. 4) reclose. )

It will be assumed next that a passenger in the elevator
car operates the car-call push button 3¢ for the purpose
of registering a car call for the third fioor. This button
connects the contact segments a3 and 43 to the bus L.
Also contacts 3ex open.

When the brush 40z reaches the contact segment A3,
an energizing circuit is established for the car-call stop-
ping relay TT as foliows:

L+, 3¢, 13, 464, X3, TT, M3, L:—

Consequentiy, the relay closes its make contacts TT1 to
energize through the contacts M1 the holding relay G and
the inductor relay E. The holding relay G ¢loses its
make contacts G1 to establish a holding circuit around
the contacts TT1. .

When the slowdown inductor relay E reaches the in-
ductor plate DEP for the third floor (Fig.. 1), the con-
tacts E2 open to deenergize the speed relay V (Fig. 2).
The speed relay opens its maké contacts V1 to introduce
the resistor R1 in series with the generator field winding
29C. The elevator car now slows to a landing speed.
In addition, the break contacts V2 close fo: completé an
energizing circuit for the stopping inductor relay F.

When the stopping inductor relay F reaches the in-
ductor plate DFP for the third floor, the contacts F2 open
to deenergize the down switch D and the car-tunning re-
lay M. The down switch D opens its make contacts Di
to permit reapplication of the brake 17, Make contacts
D2 and D3 open to deenergize the generator field wind-
ing, and the elevator car A stops accurately at the third
floor. Opening of the make contacts D4 and D5 and
closing of the break contacts D6 have no immediate effect
en the operation of the system. As the elevator car
comes fo a stop the brush 404 may pass the contact seg-
ment k3 slightly to deenergize the relay TT.

The car-running relay M opens its ‘make contacts Mi
to deenergize the inductot relays and the holding rélay
G. The holding relay' G in turn opens its make contacts
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G1 to prevent subsequent energization therethrough of
e inductor rélays. ) o o

The make contacts M2 open to initiate an opening op-
eration of the doors. The opéning and closing of the
doors will be understood from the previous discussion
therzof. _

The car-runting relay M also opens its make ‘contacts
MS to start a timing-out operation of the timing relay
70T. Opening of imake contacts M3 and M5 and clos-
ing of break contacts M4 have no immediate effect on
the operation of the system. Break contacts M6 close
ic illuminate the lamps LAY and LA2. When thé tim-
ing relay 72T drops out, the break contacts 70T2 (Fig.
4) close to energize through the switch 63 the Starting
relay 80. The starting relay operates in the manier
previously described to start the elevator car down from
the third flcor. It will be recalled that the drop out of the
relay 70T may be expedited by entry or departure of a
passenger relative to the car béfore the time delay of the
relay expires. v

Let it be assumed that instead of a car call a down
floor call was registered for the third floor by operation
of the push button 3D (Fig. 3). Such operation enet-
gizes the dowr floor-call storing relay 3DR which closes
its make comtact 3DR® to establish a holding circuit
around thé¢ push button 3D. Thé contact segment f3
and corresponding contact segments for the remaining
elévator cars of the system are connected through the
make cortacts 3DR1 fo the bus L+4. Also contacts
3DR2 and 3DR3 (Fig. 4) open without affecting the op-
eration of the systém.

As the elevator car A dpproaches the third floor in the
down direction, the brush 58 reachés the contact segment
f3 to complete an energizing circuit for the floor call
stopping relay K ds follows:

L+, 3DR1, f3, 58, X5, K; L—

The réjay K closes its make contacts K1 (Fig. 2) to ener-
gize the holding relay G and the slowdown inductor relay
E through the contacts M1. These relays operate in
the manner previously described to stop the down travel-
ing elevator car at the third ficor.

During the stopping operation, the following cancelling
circuit (Fig. 3) is established:

L+, 3DR1, 3DRN, g3, 59, X6, M4, L—

As a result of energization of the cancelling coil 3DRN,
the down floor call storing relay 3DR is reset.

When the elevator car in its down travel nears the first
or dispatchin'g floor; the brush 40a (Fig. 3) engages the
contact segment hl to complete the following circuit:

L+, k1, 40a, X3, TT, M3, L—
The ehiergization of the car-call stopping relay TT stops
the elevator car at the first floor in the same manner dis-

cussed with reference to the stopping of the elevator car
at the third floor.

As the elevator car A stops at the first floor, the me-

" chanical switch 37 opens to deenergize the down-prefer-

ence relay X. This relay opens its make contacts X3,
X3, X5 and X6 without immediately affecting the oper-
ation of the system. However, closure of the break con-
tacts X2 completes an energizing circuit for the up pref-
erence relay W. This operates in the manner previonsly
discussed to condition the elevator car for up travel.
It will be noted that as the relay X is deenergized the
make . contacts X4 and W4 both are open until the up

- preference relay’ W is again energized. . During this

70

]

m'gmentary opening of both sets of contacts, the holding
coils for the car-call push button are deenergized to reset
the buttons.

Figure 5

Fig. § illustrates a modified door control system which
may be employed for controlling the door for each of the
elevator cars of Fig, 1. Except for the door control sys-
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tem the c1rcu1ts employed for the elevator cars of Fig.
1 may be similar to those illustrated in Figs. 2, 3 and
4. In order to conserve space Fig. 5 illustrates a door
control system for the elevator car A of Fig. 1. How-
ever, it is to be understood that a similar door control
system may be provided for each of the elevator cars
of the system.
The foliowing relays are illustrated in Fig, 5:

45A—door-control relay
TA-TB-TC—timing relays
DCA—door-close relay
LA—slow-door relay
DOA—door-open relay
KA—door-speed relay
P—door-force relay

In Fig. 5 the door-control relay 45A is energized from
the buses L+ and L— through contacts N1, TN1, 70-1,
SE1 and 70T1.
2 and may operate in the same manner. In addition the
energization of the door-control relay 45A is controlled
by a door-holding switch HD and break contacts TB1
of a timing relay TB. The door hold switch HD is
located in the elevator car A and is operated by any
person desiring to prevent closure of the elevator car
door. The break contacts TB1 are designed to close a
predetermined time such as one second after the elevator
car door is assigned to close.

If the door fails to close within a suitable time such
as 12 seconds, break contacts TA1 of a timing relay TA
close to shunt the break contacts 70-1 and SE1 and the
door-hold switch HD.

When the elevator car door is assigned to close the

make contacts 70T3 close to energizeé and pick up the ;

three timing relays TA, TB and TC. These relays have
delays in dropout which may be provided in any suitable
manner as by resistors R10, R11 and R12 respectively.
Although the delay times of these relays may be selected
in- accordance with requirements, it will be assumed for
present purposes that the relay TA has a dropout time
of - the order of 12 seconds, the relay TB has a dropout
time of the order of one second and the relay TC has 2
dropout time of the order of 5 seconds.

Prior to closure of the elevator car door a suitable sig-
nal device 101 is operated to advise persons in the vicinity
of the door that the door is about to close. For present
purposes it will be assumed that the signal device is in
the form of a buzzer which is connected across the buses
L+ and L— through make contacts TB2 of the timing
relay TB and break contacts 79T4 of the timing relay
70T.

If make contacts 45A2 of the door-control relay 45A
and break contacts DOA1 of a door-open relay DOA are
both closed, an energizing circuit is completed for the
door-closé relay DCA. - If the make contacts 45A2 are
closed and in addition break contacts KA1 of:a door-

These contacts were disclosed in Fig.
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speed relay XA and break contacts TA2 of the timing -

relay TA are closed, the slow-door relay LA is energized.
If the door of the elevator car is assigned to close. but
fails to close within a reasonable time, break contacts
TC1 of the timing relay TC close to complete with a
limit switch 103 an energizing circuit for a signal device
105 for the purpose of advising persons in the closing path
of the door to clear the doorway. For present purposes
it will. be assumied that the signal 105 is in the form of
a lamp prodacmg intense light directed into the doorway
The switch 103 is biased into closed position and is cam
operated to open as the elevator car door reaches its
fully-closed position.

The door-open relay DOA is energized through a cir-
cuit which includes break contacts DCA1 of the door
close relay DCA, a mechanical switch 197 and break
contacts 45A3 of the door-control relay 45A. The switch
107 is biased to closéd position and is cam-operated to
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open as the elevator car door reaches its’ fully-open po-
sition.,

The door-speed relay KA is energlzed through break
contacts TA3 of the timing relay TA and the switch
SE2. It will be recalled that this switch is operated by
a safety edge associated with the elevator car door.

‘The door-force relay P is energized through a three-
position switch 109. This switch is illustrated in its fully-
open position wherein the relay P cannot be energized.
In a second position of the switch 109 the relay is ener-
gized through a circuit which includes the contacts TA3
and a mechanical limit switch 111. The mechanical limit
switch 111 is biased to open position and is cam-opsrated
to close as the elevator-car door reacheo its fully-open
poesition.

In the third position. of the switch 189, the door-force
relay P is energized through the switches SE4 and SEAL
in parallel and break contacts TA4 of the timing relay
TA. The switch SE4 is biased to closed position and
is operated by the safety edge SE to open position when
the safety edge reaches an obstruction in the closing path
of the deor. - The switch SEA1 is biased to closed posi-
tion and is opened in response to operation of the safety
edge SEAL. Tt will be recalled that if center-cpening
doors are provided, the safety edges SE and SEA during
a closing operation of the doors may be located adjacent
the leading edges respectively of the doors.

The door-opening and door-closing movements of the
lever 28 of Fig. 1 is effected in the modification in Fig. §
by a direct-current motor having an armature DA and a
field winding DF. The armature DA has a shaft coupled
to the lever 28 through a pinion DAL on the shaft and
a rack DA2 which is pivotally-connected to the lever 28.
Consequently rotation of the armature DA in cne direc-
tion closes the door and rotation of the armature in the
opposite direction opens the door.

The direction of rotation of the armature DA is deter-
mined by a reversing switch which is made up of contacts
of the dcor-close relay DCA and the doocr-open relay
DOA. Thus when the door close relay DCA is energized
and picked up, the following energizing circuit is es-
tablished:

L+, DF, DCA2, LAL, DA, DCAS3, L—

The door motor now is energized with proper polarity to
close the elevator car door.

- If the door-open relay DOA is energized and picked
up, the motor energizing circuit is as follows:

L+, DF, DOA3, DA, LAL, DOA2, L—

Under such circumstances the motor is energized to open
the elevator car door.

Relays are provided for varying the energization of
the motor. Thus if the slow-door relay LA is epergized
and picked up it opens its break contacts LA1 to intro-
duce a resistor R13 in series with the armature DA of
the motor. At the same time make contacts LAZ close
to connect a resistor R16 in shunt with the armature DA.
This- results in a reduction in speed of the motor and
consequently of the door.

If the door-force relay P is energized and picked up, the
break contacts P1 open to interrupt the shunting of the
field winding DF by the resistor R18. At the same time

_ the make contacts P2 close to connect the resistor R17 in

shunt with the armature DA. This resuits in an increase
in the force applied to the door by the motor DA and
a reduction in the speed of the door.

The speed of the door during an opening operation is
controlled by a resistor R14 which is connected across
the armature through break contacts DCA4 of the door-
close relay. ‘During a closing operation the speed of
the motor is controlled by a resistor R15 which is con-
nected across the armature DA through break contacts
DOA¢4 of the door-open relay. It will be understood that
additional resistors would be connected across the arma-
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ture of the motor DA during portions of the rotation
of the motor to provide a checking of the speed of the
door as it approaches its open and closed positions. How-
ever for the purpose of simplicity such checking resistors
are not illustrated in Fig. 5.

The operation of the embodiment illustrated in Fig.
5 now will be considered. When the elevator car door
is assigned to close, the break contacts 76T1 close. How-
ever, such closure cannot result in pickup of the door con-
trol relay for the reason that the break contacts TBI are
still open. It is assumed that the break contacts N{ and
TN1 are closed.

At the same time make contacts 70T3 of the relay
78T open to deenergize the timing relays TA, TB and
TC. Comnsequently these relays start to time out.

The relay 70T alsc closes its break contacts 76T4 to
complete with the make contacts TB2 an energizing cir-
cuit for the signal 101, This warns persons within the
vicinity of the elevator car that the door is about to
close.

Foliowing the expiration of a period of say one second,
the timing relay TB drops out to close its break contacts
TBi and complete the following cireuit:

L, 45A, N1, TN1, 70-1, SEi, HD, TB1, 70T1, L—

In addition, make contacts TB2 open to interrupt the
energization of the signal 191.

The energized door control relay 45A closes its make
contacts 45A1 without immediate effect upon the opera-
tion of the system. Opening of break contacts 45A3 has
no immediate effect upon the operation of the system.
However, closure of the make contacts 45A2 compicies
with the break contacts DOAZ an energizing circuit for
the door close relay DCA.

The door close relay DCA opens its break contacts
DCAIL without affecting the immediate operation of the
system. However, make contacts DCA2 and DCA3 close
and break contacts DCA4 open to energize the imotor
DA for a door-closing operation.

If the door closes promptly, the elevator car starts in
the manner discussed in connection with Figs. 2, 3 and
4 and the make contacts M2 of the running relay close
to compiete with the contacts 45A1 a helding circuit for
the relay 45A.

After the expiration of 5 seconds, the timing relay
TC drops out to close its contacts TCl. However, the
closure of the door has resulted in opening of the switch
103 and the signal 165 consequently is not operated.

After a period of 12 seconds has elapsed, the timing
relay TA drops out to close its break contacts TAL with-
out immediate effect on the operation of the system.
Contacts TA2 close to permit energization therethrough
of the slow-door relay LA and break contacts TA3 close
to permit energization of the .door-speed relay KA.
Switch 189 is assumed to be in its open condition. Ceon-
sequently closure of contacts TA4 dces not affect system
operation, . However, since the door is fully-closed thess
relays LA and KA cannct affect the operation of the
system.

1st it be assumed next that as the elevater car docr
started its closing movement a passenger engaged the
safety edge SE to open the break contacts SE1 or operated
the door-hold switch HD - to interrupt the energizing cir-
cuit for the door conirol relay 45A. Upon its deenergiza-
tion the relay 45A opens its make contacts 45A1 without
immediately affecting the operation of the system. Open-
ing of make contacts 45A2 interrupts the energization of
the door close relay DCA. The relay DCA now closes
its break contacts DCA1 .and DCA4 and opens i{s make
contacts DCA2 and DCAS3 to stop the closing movement
of the elevator car door.. Since the closing movement
of the door results in closure of the switch 167, the
closing of the break contacts DCA1L completes with the
switch 107 and the contacts 45A3 an energizing circuit
for the door open relay DOA. This relay opens its
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break contacts DOA1 without immediate effect on the
operation of the systern. In addition make contacts
DOA2 and DOA3 close and break contacts DOA4 open
to energize the door motor for a door-opening operation.
As the elevator car door reaches its open position the
switch 167 opens to deenergize the door-open relay DOA.
Consequently, break contacts DOAT reclose without im-
mediate effect on the operation of the system. Opening
of make contacts DOA2 and DOA3 deenergizes the door
motor. Contacts DOA4 close without affecting the im-
mediate operation of the system.

If the elevator car door is prevented from closing in
this manner for a period of say 5 seconds, the timing
relay TC finally times out to close its break contacts
TC1. Such closure completes with the switch 103 an
energizing circuit for the signal 165. This signal re-
mains in operation until the door finally is fully closed
io open the switch 103.

If the elevator car door is prevented from closing for
a period of say 12 seconds, the timing reley TA finally
times out to close its break contacts TA1l. Since these
contacts shunt the switch SE1, the contact 70-1 and the
door hold switch HD, an ehergizing circuit for the relay
45A is positively completed and this relay operates in
the manner previously described to initiate a door-closing
movement.

In addition the break contacts TA3 close to complete
with the switch SE2 an energizing circuit for the door-
speed relay KA. This relay opens its break contacts
KA1 to prevent energization of the slow-door relay even
though the break contacts TA2 are now closed,

Let it be assumed that during the closing movement
of the door the safety edge SE reaches a person standing
in the closing path of the deor. Under such circurm.
stances the opening of the switch SE1 has no effect on
the immediate operation of the system. This switch is
stili shunted through the break contacts TAL However
the switch SE2 opens to deenergize the door-speed relay
KA. The door-speed relay KA closes its break contacts
KA1 to complete with the contacts TA2 and 45A2 an
energizing circuit for the slow-door relay LA.

As a result of its energization the slow-door relay LA
opens its break contacts LAl and closes its make con-
tacts LA2 to condition the door moter for slow-speed
operation. Consequently, the elevator car continues w0
close at a reduced speed in an effort to force the ob-
stitiction or person from its path. :

If the obstruction is removed the switch SE2 recloses
te reenergize the door-speed relay KA. The docr-speed
relay then opens its break contacts KA1 to interrupt the
energization of the slow-door relay. Since the slow-
door relay LA now is deenergized, break contacts LAX
clese and make contacts LA2 open to return the door to
its normal closing speed.

From the foregoing discussion of Fig. 5 it will be
seent that a signal is operated in advance of door closure
to notify persons that the docr is about to close. If
the door is prevented from clesing a further signal is
operated in- an effort to clear the doorway. If the door
still fails to close within a reasonable time, the docr
is positively moved towards its closed position at its
normal speed. However, upon reaching an obstruction
the speed of the door is reduced until the obstruction is
cleared from the doorway.

If the switch 169 is moved to its upper position, an
additional control of the door movement is provided.
This additional control is exercised caly if the door
has been prevented from closing for an unreascnable timse
such as 12 seconds to close the break contacts T
Under these circumstances if the door is in its faliy-
open position the switch 111 is closed and an energizing
circuit is completed for the door-forcs relay P, The
door-force relay opens its- break contacts P? for the
purpose.of increasing the ensrgization of tha fisld winding
DF. In addition make' contacts P2 close to connect
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the resistor R17 across the armature DA of the door
motor. By proper selection of these resistors the force
excrted on the door by the door motor may be substan-
tially increased and if desired, the door-closing speed may
be left substantially unchanged by operation of the
relay P.

The increased force exerted by the door motor fol-
lowing the pickup of the door-force relay P assists in
removing any object cbstructing the movement of the
door. However, the increased force preferably is ap-
plied only during the initial portion of the door closing
movement. To this end as the door departs from its
fully-open position, the switch 111 finally opens to de-
energize the dcor-force relay P, The relay thereupon
closes its break contacts P1 and opens its make contacts
P2 to restore the door motor for normal energization.
As an example the switch 111 may be cam-cperated to
remain in its closed position during movement of the
door from its fully-open position to a 20% closed posi-
tion.

By moving the switch 189 to its third position a some-
what different modification of the door operation by the
relay P is obtained. Under these circumstances the re-
lay P is connected for energization through the break
contacts TA4 and the switches SE4 and SEA1. Con-
sequently, when the relay TA times out the relay P is
energized to increase the closing force exerted on the
door. This closing force continues to be exerted until
the door is fully-closed or until both of the safety edges
are operated to open the switches SE4 and SEA1. Under
these circumstances the door starts to close with a sub-
stantial closing force applied to it for the purpose of
forcing away from the doorway any objects positioned
in the closing path of the door. However, if the object
fails to clear the doorway, both of the safety edges
ultimately will be engaged by the object and the clos-
ing force applied to the door will be reduced. When
the door-force relay P is conditioned for such operation,
the manual switch 113 may be closed for the purpose of

shunting the switch SE2.- If the switch 113 is closed *

energization of the relay KA is maintained for the pur-
pos¢ of preventing energization of the slow-door relay
LA.

Subject matter above described is also described in

the copending patent application Serial No. 427,476, filed
concurrently herewith and in the Keiper patent applica-
tion Serial No. 406,706, filed January 28, 1954.
. Although the invention has been described with ref-
erence to certain particular embodiments thereof, numer-
ous modifications falling within the spirit and scope there-
of are possible.

We claim as our invention:

1. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a doorway, means mounting
the elevator car for movement relative to the stracture
to serve said landings, motive means for moving the ele-
vater car, and control means cooperating with the motive
means for controlling operation of the elevator car, said
contro] means comprising first call means for each of the
intermediate landings, each of the call means being oper-
able for registering a call for elevator service desired by
an intending passenger at"the associated landing, second
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call means for each of the intermediate landings, each

of the second call means being operable for registering a
call for a landing at which the elevator car is to stop,
stopping means responsive to .an approach of the ele-
vator car to a preselected landing for which a call is
registered by the call means which the elévator car is
available to serve for stopping the elevator car at the
last-named landing, -initiating means responsive to the
expiration of a substantial time following the stopping
of the elevator car at said preselected landing for initiat-
ing a starting operation of the elevator car, and means
for-providing a different value of said time for a stop
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of the elevator car resulting from a call registered by
the first call means than for a stop resulting from a call
for a landing registered only by the second call means,
and object-detecting means comprising means for direct-
ing energy across said doorway and delay means respon-
sive to interruption of said energy by an object in the
deorway for delaying the starting of the.elevator car
from a landing at which the elevator car is stopped.

2. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a docorway, means mounting
the elevator car for movement relative to the structure
to serve said landings, motive means for moving the ele-
vator car, and control means cooperating with the motive
means for controlling operation of the elevator car, said
control means comprising means selectively responsive to
either of two conditions for stopping the elevator car at
a preselected intermediate landing, initiating means re-
sponsive to the expiration of a substantia] time following
the stopping of the elevator car at said preselected land-
ing for initiating a starting operation of the elevator car,
means for providing a different value of said time for
a stop of the elevator car resulting from one of said
conditions than for a stop resulting from the other of
said conditions, and object-detecting means comprising
means for directing energy across said doorway and
delay means responsive to interruption of said energy for
a first time by an object in the doorway for delaying the
starting of the elevator car from a landing at which the
elevator car is stopped, and means responsive to inter-
ruption of the energy by an object in the doorway for
a time substantially longer than the first time for render-
ing the delay means ineffective for delaying the starting
of the elevator car from a landing at which the elevator
car is stopped.

3. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a door, door-operating means
for opening and closing the door, means mounting the
elevator car for movement relative to the structure to
serve said landings, motive means for moving the ele-
vator car, and control means cooperating with the motive
means for controlling operation of the elevator car, said
control means comprising means for stopping the eleva-
tor car at a preselected intermediate landing, initiating
means responsive to the expiration of a substantial time
following the stopping of thé elevator car at said pre-
selected landing for initiating a door-closing operation
of the door-operating means, start control means respon-
sive to closure of the door for initiating a starting oper-
ation of the elevator car, object detecting means respon-

_ sive to presence of an object for a first time in the closing

path of the door at substantially any distance from the
door for delaying closure of the door by the door oper-
ating means, object sensing means responsive to presence
of an object adjacent the edge of the door which is the
leading edge during a door-closing movement for delay-
ing closure of the door, and means responsive to presence
of an object in the closing path of the door for a second
time substantially longer than the first time for rendering
the object-detecting means ineffective for delaying clo-
sure of the door while said object sensing means remains
effective. .

4. An clevator system .as claimed in claim 3 wherein
the cbject-detecting means comprises a transmitter for
iransmitting a beam of radiant energy across the door-
way of the elevator car and a radiant energy sensitive de-
tector positionsd in the path of radiant energy which
has traversed the doorway, and means responsive to inter-
ruption in the reception of the detector of said radiant
energy for delaying closure of the door.

5. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate landings,
an elevator car having a door, docr-operating means for
opening and closing the door, means mounting the ele-
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vator car £or movement relative to the structure to serve
said landings, motive means for moving. the elevator car,
and control means cooperatitg with the motive meaus
for controlling operation of the elevator car, said con-
trol means. comprising down landing call means for
each of the intermediate landings for registering calls
for elevator service in the down direction, up- landing
call meads for each of the intermediate landings for
registering calls' for elevator service in the up- direction,
car’ call means for régistering calls for landings desired
by passengers in the elevator car, mieans for stopping the
elevator car at a preselected landirg in response to a call
registered by said call means for such landing and initi-
ating a door-opening operation” of said door-operating
means, initiating msans résponsive to the expiration of a
substantial time following the stopping of the elevator car
at said preselected landing for initiating a door-closing
operation of the door-operating means, start control
means respensive to closure of the door for initiating a
starting operation of the elevator car, and load-responsive
means comprising means for directing detectable energy
through air substantially through the passage closed by
said door, presence of a person in the path of the energy
serving to block the energy, means responsive to a tem-
porary iaterruption in the energy transmitted through
said passage for resetting the substantial time to a smaller
first value for delaying operation of ths initiating means,
and means responsive to an interruption of energy trans-
mitted substantially through said passage for more than
a predetermined time for initiating a closing of the door.

6. In an elevator system, a structure having a pair of
terminal landings snd a plurality of intermadiate land-
ings, an elevator car having a door, door-operating means
for opening and closing the door, means mounting the
elevator car for movement relative to the structure to
serve said landings, motive means for moving the ele-
vator car, and control means cocperating with the motive
means for centrolling operation of the elevator car, said
control msans comprising down landing call means for
each of the intermediate landings for registering calls for
elevator service in the down direction, np landing call
means for each of the intermediate landings for register-
ing calls for elevator service in the up direction, car call
mesns for registering calls for landings desired by passen-
gers in the elevator car, means for stopping the elevator
car at a preselected landing in response to a call registered
by said call means for such landing and initiating a door-
opening eperation of said door-operating means, initiating
means responsive to the expiration of a substantial time
following the stopping of the elevator car at said pre-
selected landing in response to a call registered by the
landing call means for initiating a door-closing operation
of the door-operating means, said initiating means be-
ing responsive to the expiration of a time less than said
substantial time following the stopping of the elevator
car at said preselected landing in response to a call regis-
tered by the car call means for initiating a door-closing
operation of the door-operating means, object-detecting
means responsive to presence of an object in the closing
path of the door for delaying a door-closing operation of
the door-operating means, and start control means re-
sponsive to closure of the door for initiating a starting
operaticn of the elevator car.

7. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a door, door-operating means
for opening and closing the door, means mounting the
elevator car for movement relative to the structure to
serve said landings, motive means for moving the elevator
car, and control means cooperating with the motive means
for controlling operation of the elevator car, said control
means comprising down landing call means for each of
the intermediate landings for registering calls for ele-
vator service in the down direction, up landing call means
for each of the intermediate landings for registering calls
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for elevator service in the up direction, car: call means
for registering calis for landings desired by passengers.in
the elevator car, means for stopping: the elevator car. at.a
preselected landing in respense o a call registered by said
call means for such landing and initiating.a door-opening
operation of said door-operating means, initiating means
responsive to the expiration of a substantial time follow-
ing the stopping of the elevator car at said preselected
landing. in response to a call registered by the landing.
call means for initiating. a door-closing operatior of- the
door-operating. means,: said initiating. means beirg. re-
sponsive to the expiration of a time less than said sub-
stantial time following the stopping of the elevator car
at said preselected landing. in response to a call registered
by the car call means for initiating.a dcor-closing opera-
tion of the door-operating. means, object-datecting means
responsive to presence.of an object in the closing path-of
the door for less than a predétermiined time for delaying
a door-closing operation of the door-operating means,
means responsive to the presence of an object in the clos-
ing path of the door for more than = predetermined time
for rendering the object-detecting means ineffective to
delay a door-closing operation, and start control means
responsive to closure of the door for initiating a starting
operation of the elevator car.

8. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a door, door-operating means
for opening and closing the door, means mounting the
elevator car for movement relative to the structure to
serve said landings, motive means for moving the elevator
car, and control means cooperating with the motive
means for controlling operation of the elevator car, said
control means comprising down landing call means for
each of the intermediate landings for registering calls for
elevator service in the down direction, up landing call
means for each of the intermediate landings for regis-
tering calls for elevator service in the up direction, car
call means for registering calls for landings desired by
passengers in the elevator car, means for stopping the
elevator car at a preselected landing in response to a call
registered by said call means for such landing and initiat-
ing a door-opening operation of said door-operating
means, initiating means responsive to the expiration of a
substantial time following the stopping of the elevator
car at said preselected landing in response to a call reg-
istered by the landing call means for initiating a door-
closing operation of the door-operating means, said initi-
ating means being responsive to the expiration of a time
less than said substantial time following the stopping of
the elevator car at said preselected landing in response to
a call registered by the car call means for initiating a
door-closing operation of the door-operating means, ob-
ject-detecting means comprising a transmitter for trans-
mitting detectable energy through air across the doorway
of the elevator car, said energy being blocked by a person
in the path of such energy, a detector positioned to detect
presence of the energy after such energy has crossed the
doorway of the elevator car, delay means responsive to
interruption in the reception by the detector of said energy
for preventing for a time closure of the door, and start
control means responsive to closure of the door for initi-
ating a starting operation of the elevator car.

9. In an elevator system, a structure having a pair of
terminal landings and a plurality of intermediate land-
ings, an elevator car having a door, door-operating means
for opening and closing the door, means mounting the
elevator car for movement relative to the structure to
serve said landings, motive means for moving the elevator
car, and control means cooperating with the motive
means for controlling operation of the elevator car, said
control means comprising down landing call means for
each of the intermediate landings for registering calls
for elevator service in the down direction, up landing call
means for each of the intermediate landings for Tegister-
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ing calls for elevator service in the up direction, car call
means for registering calls for landings desired by pas-
sengers in the elevator car, means for stopping the ele-
vator-car at a preselected landing in response to a call
registered by said call means for such landing and initiat-
ing a door-opening operation of said door-operating
means, initiating means responsive to the expiration of a
substantial time following the stopping of the elevator
car at said preselected landing in response to 2 call regis-
tered by the landing call means for initiating a door-
closing operation of the door-operating means, said ini-
tiating means being responsive to the expiration of a time
less than said substantial time following the stopping of
the elevator car at said preselected landing in response to
a call registered by the car call means for initiating a
door-closing operation of the door-operating means, ob-
ject-detecting means comprising a transmitter for trans-
mitting detectable energy through air across the doorway
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of the elevator car, said energy being blocked by a person
in the path of such energy, a detector positioned to de-
tect presence of the energy after such energy has crossed
the doorway of the elevator car, delay means responsive
to a temporary interruption in the reception by the de-
tector of said energy for preventing for a time closure
of the door, means responsive to interruption in reception
by the detector of said energy only for a time substan-
tially longer than said temporary interruption for ini-
tiating a closing operation of the door-operating means,
and start control means responsive to closure of the door
for initiating a starting operation of the elevator car.
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