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LEE L DA.VIS OF NEW YORK, N. Y, AoSIGlV OR TO oTIg DI.EVATOR COMPANY OF JERSEJY
’ CITY NEW .TERS’Y A CORPOR—".TII‘S oF NEW JERSEY,.

CONTBOL SYSTEM ¥o

o o Apnhcahon ﬁlﬂd October 29.

The invention relaues to control svstems,
and: particularly to control- systems for ele-
vators.

. In elevator control systems where: the OIe-

- dmm am.

& vator motor is- supplied with:current by a-
variable-voltage . generator, the generator-is’
required to operate over a wide range of E.

M. F.values varying from a maximum in one
direction to'a maximum in the other:- ‘Where

10 self:leveling apparatus is'employed, the gen-'

eratoris requu-ed to operate at low values, of

E.M. F. in bringing the car to a level with a -
desired:Janding. .. Dué to theresidual flux of:
the: generator ~ﬁeld the E.-M: Ty values ob-:
15" tained fot & given’ ‘value 6f field current dur--
ing the leveling- operation ‘vary considerably,’

depending’on the
the machine and

gn‘evxous magnetlc state of -
ether'the car is approach-

ing the l'mdmg or refurning'to the landing-
20: afferian: overrun. - Such- varlatlons i E "‘vI 3
Fovaldds cause unde..lrable ‘yiutiations in the

cperatmn of the car durmn' the levehno';
: : : ﬁeld winding bemg dlvxdedmto'two portiong’

penod

~Orie: fe::ture ,of the mventlon is“to- cause-

25. more-uniform:operation ‘of the elev*xtor ‘car”
during theileveling period by minimizing the

effects:of the residual flix of the'genérator.:

it An:adjustableiresistance . 29-:is arran

:"Another featui: exresules i controlling: tiie:
sfrangth of the geherator field due toits: series’

0. field winding- (Iurmg‘ ithe levehno penod i
such-“manner ~as=to: brmfr ‘the- eTeVﬂtor LEAR?
quicklyand posmvelv 10 the landmg regard-’
léss of- whefher 1t has underrun or: overrun the"
hndm O L I LA

i

N

perd

- Other- features and advanté ges wﬂlbecomo L

apparent from the follow1n<r ‘deseription)”
taken. in‘connection’ with’ the accompanying .
dfawings’ wherein ‘one embodimenit- of ‘the !t

* " with discharge Tesistances 28, 80'and: 3t for

mvenhon is illustrated and i I Wthh

“ Figure lis a d,laoram of an elevatox control"
‘ " ifferent; céhd tions of: operatlon 3% and 337

system ;577

‘Figure2is a fraﬂme“tal q<:hematlc view of ™ 2

a ncrtlon of the elevator system 1Uu'§trabmfr"

the manner in which the generator: field wind> -

43 ingsare conu ‘olled: durmO' tnp leveling oper° -

tion; and

Fi. gures 8, 4and 5 are hysteresm curves efi-
" 'the vollers-of the leveling switch into position -

oved té 1llustrate the invention.

' No attempt is made in Figure 1 to show t‘le""
coils and contacts of the yarious electromag-"
switches in their associated nocltmns, a
“ctv':uoht” diagram being employed: wherein'’
the coils-and contacts of ‘the various switches'
areseparated in such manner as to render the ' s
Also’ thc.

Sl

netie

4% cireuitsinvolved relatively simple.

cR

ELEVATORS.

tan=
1325,

rral No. 65 €12.

parts of- other °W1tches and apparatus are
w)?mted in the interest of: simplifying -the
For a clearer understanding of the
invention, the stationary: contacts. ‘of - the
switches are _,luqh ated in cross section: : Itis 60
te be understood that the system’ illustrated

is chosen merely for convenience of descrip-
tion and that, aithough described in‘conjune-
tion with a zar switch controlled system; the
invention is cqually applicable to other’ types 65
of elevator systems such as push button con-
trol systems and to other systeins‘'employing

a-work motor supplied with current: tfrom sthe:

generator of a motor generatorset. N a0y
‘The motor-generator set compmses a driv-- 70
ing motor: 11; illustrated for conveniencerof:
descrzpi'on as of the direct cutrent type; and:
a variable voltage direct current genérator 12:-
The armature of the driving:motor: is* de81g-
nated 18 and its field winding 14.+The? armati 75
ture of the-generator:is: deSIgnated 115;7its
series field: wmdmo' 16, its separately exc1ted

7 and 18. :"The elevator raotor i is designated:
as - whole by ‘the numéral 20, ifs srmafiire- 80"
bnma designated 21 and its’ ﬁeld wmdln 22:3
tdns
shunt:to ithe generator: series: field: wmdmg
Discharge resistances 23 and 24: aré'provided’
forthe portions 17-and 18 réspestivelyof | the’ 85
generafor separatelyi:excited:field “winding:
chchqrce ‘vesistdnce 25 .ig- provlded *or: 12he1r
clevitér motor fisld. winding: ® Al resistanice’
26:1s*provided for controlhnrr thee-strength of ;
the: generator fidld and thereforé the voltage o0
..pphod t¢ the-elevator motol drmature. * 27
is the release coik for the elevator: mdtor elég:-)

tromagnetic’ brake:  “This" ceil 1s provided::

coiitrolling the apphcatlon of the brake irmder:: 05

re theup slow speed contacts and'the’ down"
slow speed: contacts respectively of the level:
ing switch, the up’ ‘and- down fast spead level-~
ing switch contactsbeing designated 84 and ‘100
35 véspectively. 86 is the armature and 37is;;
the field winding of the motor.38 for thoving -

,0 clear the léveling cams. 40 and 41 are the’
direct currént sunply mains.” 42 i$ a:double’
nole knifé sivitch for corinecting the system to’
the oupply mains. *In order to suit'the type’
of: dlubL am’ employed; the*blades of *this"

switch ate shown cep'u‘xtnd "The car switch™

105'

*is designated as 4 whole by the humeral 43110



# ~The electromagnetic switches have been

111

40

50,

56.

60.

657
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44 is the safety switch in the car.. The vari-
ous safety, limit, stop and emergency switches
and door and gate contacts are omitted in
order to simplify the description.

designated as follows: -
A—potential switch,
B—up direction switch,
C—down direction switch,
D—up slow speed leveling relay,
-E—down: slow speed leveling relay,
- F—accelérating switch, '
- G—maintaining relay,
-H—brake switch,
- J-—protective relay,
K-—auxiliary protective relay,
L—slow down switch, ’
- M—series field relay, -
- N—=series field switch,
- O—hard brake switch, =
- P—leveling switeh motor relay, - '
‘hroughout. the description 'which follows,
thése letters; in addition: to-the usual refer-
ence numerals; will: be-applied to the parts

T of-the ;ahove: enumerated: switches.  For ex-

ample; contacts B: 66 are contacts on the up
direction switch,  whilé .actuating coil A 45
is the coil that operates the potential switch.

The-electromagnetic :switches are- shown in’
%07 their: deenergized. positions. . .+ -

~Upon the- closing - of the knife
the- drivirig:.metor 11, elevator: motor feld
winding, 22: and: potential- switch actuating

coil A 45 ‘aré -enengized, the citeuit for coil:
38 A. 45 being by way.of line 46 ‘ineluding pro-:
teetive relay ‘contacts -J. 47, auxiliary pro-’
iveirelay. contacts I-48:and safety switch

tect
44.:iTh

deseribed might; be termed normal.. -

- Assume that the: system.is ‘:design'ed: for -
:ap.installation. ‘of several floors and that the
car ig-at-rest at the first floor landing. In-.

order: to, start. the. car. in-the up- direction,
the. operator, moves the car. switeh into po-
sition: wheze its-contact bar 52 bridges con-

:tacts 53, 54, 55 and 56. Upon the contact bar

92 engaging eontact 54, a circuit is completed
for the actuating coil B 57 of the up direction.
switch. and: -the actuating coil 'H 58 of the
brake, switch. .. This. circuit- may be traced

: from, the left-hand blade, of switch 42, by

way_ of line 79 through contacts A 50, by

way of line .60 through coils H 58 and B 57,

contacts, 54-and 53 of the car switch, by way
of line 61 through contacts C 62, line 63,

switch 44, line 46, by way of line 89, to the -

switch 42,

.. The;dyiving. moter. starfs-in operation,:
bripeing the: generator 12, up:-to. full speed.
:Starting ' means, for: the; driving: motor: are-
omitted: to simplify: the, description. - The po--
tential iswitch, . upon -operation, causes’ the:
engagement of contacts-A 50 and.A 51 pre-.
paring. -the. cirenit: for the generator. sepa-
4harately. excited field winding, the electromag- -
netic brake release: coil.and the control eir- -
cuits. - The: condition. of the circuits so far:

Less,es2 DEST AVAILABLE cop .

right-hand blade of switch:42.: The engage-
ment of the contact bar and contact 55 pre-
pares a circuit for the actuating coil F 83
of the accelerating switch. The engagement
of the contact bar and contact 56 completes
a cirenit for the actuating coil P 59 of the
leveling switch -motor relay. This circuit
may be traced from the left-hand blade of

-switch 42, by way of line 79 through contact

A 50, by way of line 92 through coil P 59,
contacts 56 and 53 of the car switch, to the
right-hand blade of switch 42 as above
traced. :

It is preferred to provide the direction
switches with a mechanieal interlock to pre-
vent their simultaneous operation. Such an
interlock may be of the form of a walking
beam pivotally mounted for engaging catches
on the armatures of the direction switches.
Upon operation of the up direction switch in
response to the energization of its actuating:
coil B 57, contacts: B 65 séparate and con-
tacts B 66, B 67 and B 68 éngage. . The sepa--
ration. of: contacts B 65 breaks the circuit
leading from the car switch down feed con-
tact 70, contacts B. 65 and the eorresponding’
down direction switch contacts C 62 serving -
as electrical interlocks. ' The engageérent of
contacts B 68 prepares the cireutt. for the up:
direction switch -holding- coil B-71.and the
brake switch holding-coil- H 72. . The- en-
gagement of contacts B 66 and B 67 com-
pletes a circuit for the generator separately.
excited. field winding. 'This circuit may be
traced. from the left-hand.blade of switch
42, by-way. of line 79 through contacts-A. 50
and resistance 26, by way of line 73 through
contacts:B- 66,, by way of line 74 through
field winding portion 17, actuating: coil G 75
of the maintaining relay, slow-down switch.
contacts L 76, field winding portion- 18, by
way - of line 89 through contacts B.67 and-
contacts A. 51, to the right-hand blade of:
switch 42. Relay G does not operate at this’
time as insufficient current is. supplied to-its
actuating coil... .~ i a . ST e

The brake switch H operates simultaneous- :
ly. with the direction switch B. © Switeh H,
upon operation,-causes the separation of con-
tacts H 77 and H 78 and the engagement of
contacts H 80 and H 81. The separation of -
contacts FL 77 disconnects the generator sepa-
rately. excited field winding from the gen- -
erator armature. . The purpoese of contacts H
77 will be seen from later deseription. The
separation of contacts H 78 disconnects re- -
sistance 81 from-across the brake release coil
27. Resistance 31 being of low ohmic value,
its disconnection before contacts H 80 engage
prevents excess power conswmption from
mains 40 and 41.. The engagement of con-
tacts H 80 completes the circuit for the bralke -
release coil 27. This circuit may be traced .
Trom the left-hand blade of switch 42, by way
of line 79 through contacts A 50, by. way of

70

e
i

36

85°

on:

n

105

lng

1is

I2n

13u



1,686,684 BEST AV’A[LABLE cop

line 82 through coil 27 and contacts H 80, by
way of line 89 through contacts A 51, to- 'the
right-hand blade of switch 42. The engage-
ment of contacts H .81 completes the cir cuit

o

83. This circuit- may be traced from the left-
hand -blade of switch 42, by way of line 79
through - contacts A 50, (by sway of line -84

through contacts X 81, réactarice 85 and coil

lo F 83, contacts 55 and 53 of the car switch, by

way. of line 61 'through contacts C 62, line 63,

switch 44, line. 46, hne 89 to the 11crht mnd'

blade of switch 49.
-The leveling- sw1tch motor relay, upon op-
- eration,. causes the: eno'agement of contacts

P 93, completmg the.circuit for.the levelmfr'

switch motor 38. - This circuit may be traced
from the left-hand ' blade:of switch 42, by way
of line 79 through contacts A 50, by way of
line 94 through: ‘armature 36-and field: wind-

ing:37. of motor:38 and. cbntacts P'93; by way
- of line 89 through contacts A 51, to the right-

FAv

handblade.ofswitch 42, The. levehnor switch.
nibtor: acts tormove: the leveling switch oper--
:ating rollers solas‘to-clear‘the I'exrélin,q cams’
;- Thisepsration”
L7 operation, causes the snparatlon ofleontaéts’

duting movemeént of the car.
will be explained later. .7 o5
«:The -brake Telease’ coil 27 being: energized

and cufrent-being supphecf from the genera-:
tor irmatare 115 fo 'the eldvator motor arma-:
ture 21 ‘due-fo- the: generdtor ficld Wmdmm
portions1.and:18: bemor energized;the eleva-
tor; motbr starts. "The: Freld - ‘winding portion’
‘18 asnow connected asmsts the field Winrhng :
- this, the operation of starting-the-car in the.

1Y)

“fit ]f)lri

{ portion.17..

.Alwl"

{The acceleratlne; svnf.ch F.doesmot opel ate3
immediately the:ciretitfor its actuating coil’

X 8315 éoripleted;itsiaction béing: delayed by
the:reictarcei85: {Upon* bperation; switch I
40:1 causes: th8!separation: of; contacts 87 iand"
ther engagement «of Jontact$ F-88 -and F 90::
The'sepapatlomofscontacts F: 87: removes the :
short:circiiit taround rthe rholding - eoil: P 91
+Theen™!
,gt{;emen‘t of contitts B 88:completes the Cll‘—"i
cuil - ed condition) however, dueito-its holdingcoit

5.2 of the:Jeveling switch- motor relay..-
"~ cuit; for; holdingicoilsB l; B9t and H .7

- This:eireuit’ may :be~ traced from:the . laft-

hand-blade ‘of:switch 42, Ky: way of: line 79

60, athrouvh il B71 and ¢onfacts B 68, by way

of: _hn .96 thiough.coilsP 91-and: H72 and .
contacts I 88, b’y"way o1 Jine 89 through: con--

tacts Ai 515 to the right-hand blade of switch

short-circuits ‘resistance26; increasing the
voltage. applied to : ﬂenemtm field winding
portlons 17and 18: . Thus the G°nerat01 volt-
-age is brought up- to its-full value and the
motor comes:up:to fiill speed “Alsorss ﬁlcmm
current is'now supplied to-the coil G 75 to
cause-the operation:of the maintaining ralay.
Thus' contacts G .97 -engage; bv-pasmnrf ac-
‘celerating -switch: contacts T 88, 1t is £0 be

40,

G5,

for the accelerating switch ‘actuating coil F

3

understood that several accelerating switches
may be employed to shert-circuit succe551vely
sections of vesistance 26; all but one, ilius-
trated as short-circuiting the whole of the.
resistance, being omitted in order to sunpufy 70
the dcscnpulon

The starting of the car in the down direc-
tion Is accomphshed in a similar manner and
will be only briefly described. The operator
moves the car switch into pesition where its:
contact bar 52 bridges conwcts 70, 98, 160
and 101:. Upon the anaﬂement of the éon-:
tact bar and contact: 98, a cireuit is completed-
for the down direction switch actuating coil
C 102 and coil H 58 which circuit may be
traced ifrom the left-hand blade of switch
42, through coil ¥ 58, as previously traced,:
by way of line 103 through coil C-102, car.
switch contacts 93 and 70, by way of line 63
through contacts B 63, to the right-haiid blade
of switch 42 as previously traced: : The en-:
gagement of the contact bar-and ¢ontact 100
prepares o circuiii:fon:doiLE 83:and: the:en=:
gagement of the contact:bar: and.tontasd 101+
completes a circuit for the coil 59 hy:sway: M
of line 104. The down direction-switcli; upon;.

C 62 and the engagement of:contacts C: 105y

(106 and C 107, these contadts.corr esxjcnuhng{

with up directionswitch contacts 165, Bi66,; 95

B 67-and B 68 respectiveiy.’ "The holding: coil.

of the down direction switchiis: desxgnatedu

('64. The civeuit for coil ¥ 83 iscompleted

by contacts H .81 .as before.: Further-than’ 1o
0

down_directicn is the saméTs descmbed' for.

starting it in the up diréction: ! i

Assume:that the caris anmnd' A the ap.

direction:-and that:the operator: centerssthé:

car ‘switcli:between thé second ::and: third:105

floovs inor der.to stop:atthe: third: fidor: land-

ihg. - Upon: the- dlsenaa'rement; ofrthe comii

tact: bai 52 and: contact” 56, thelcizcuit: for:

the leveling S\Vltch motorrelay:actuating eoill

P 50-is broken.” The rélay remaihs inéperat-:110:

P §1. :The disengagement of cortact55 nud-

the contact bar: b ‘eaks the -circuit: - fon-thre:;
throagh-eontacts A 505 by way of line 95°

accelerating switch actuating coik:F83:1/The

& cceloratwncr switchy;’ the1e’£ore. -dropsr otit, 115
causing: the sepalatlo'x o1 contacts B 881atnd°

F 90 and the. encravement 01 contacts I 81

* The sepdration of contidts B 88 s stmply iy
42. - The purpose of the enérgization of these?
‘holding ‘coils will be seen from later descrip- -
tion. . The- éngagement-- of contacts F 90:

rlenaratlon for the next starting operation. -
the circuit for eoils B 71, P 91 and 1T 72 Le- 1
ing maintained by contacts G 97. - :Thetep- .
aration of contacts F 90 removes the shori-
circutt for . resistanee 26,". decreasing - the!
strength of the generator field wmdrw por- i

tions 17 and 18. Thus the generator- E. M ¥ 125:
is decreased and the sread of the elévatormo--
tor is reduced. Discharge resistances 23 and’

94 act to-smooth out the retardation. The en-
gagement of contacis F 87 shori-cirenits the

hold!n'r coil P 91 of the leveling switch motor 130: .
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relay. The disengagement of contact 54 and
contact bar 52 breaks the circunit for actuating

coils B 57 and H 58. The up direction sw 1tch.

and brake switch are maintained in operated

- condition, however, by their. holcun'r coﬂs,

B 71 and H 72 respectively.
The leveling switch motor relay y P, drop-
ping out upon the short-circuiting. of u,xl
P 91, causes the separation.of cmtacLs P93
10" to deenermze the leveling switch moter 38.
In this manner the operating rollers of the
leveling switch are extended for engagement
by the leveling cams. Referring bmeﬁy to
Figure 2, the Ievelmo switch motor is opera-
15 t1ve1y connected to the leveling switch by
means of an arm 108 on the -motor shait, a
connecting link 110 and a lever 111.. In the
starting operatlon, the motor 38 being ener-
gized, arm 108 rotates, acting tbrounh link
20:110 and lever 111 to move the levehn o switch
as a whole about a pivot. In this manrier the
leveling switch operatmfr rollers 112 and 113

are moved. into posttion: where they do not.

engage the leveling:cams 114 and 115 during
2% motion- of. the car, a’ stop being- prowded to
determine the extent of the movement. It is
to be understood that leveling cams are pro-

vided for each floor. The leveling switch is-

pivoted on a braket 116 secured to the car

30: frame. .. In the stopping operation; upon-the:
deenergization of the leveling switch motor, s

a spring’ (not. shown) movesthe lever 111 and

therefore the leveling. switch-back:into ‘the.
first: described pomtmn with:-the rollers: 112’
8 and 113::extended: for engagement. by the
leveling' ‘cams. - :Each- pair -oi:leveling con-.

tacts 82, 33, 84 and35.comprises a: sta’_c;on‘tr y
contack and a movable contacti operated. by

the: engagement;ofuits: ¢orresponding- roler.
40Iand leveling ‘cam.» The fast-speed contacts:
34 andn35:are:arranged: to. separate -before:
their corresponding:slowspeed: contacts 82

- Springs -
(not shown) :are provxded for:causing the-
‘separation: of .the .contacts 'of . the. pairs as.
the-leveling operation is-effected-and.stops -
-are’ provxded for determining-the extent of:

and 33:inithe: leveling operation:

movement: of- the rollers as. they ride oﬁ' the

leveling: cams.
50 ¢

vertical surface of up Jeveling cam'114-before
relay G- drops out..

slow speed leveling contacts: 32 ‘completes a
b5

D 117. 'This circuit may be traced from the
left-hand blade of switch 42, by way of line
79 through contacts A 50, by way of line-60
through coil H 58, coil B 57, contacts 32 and’
coil D 117, by way ’of line 89 through contacts
A 51 to the right-hand blade of switch 49.

The enf_rafrement of fast speed leveling con-
tacts 34 by-passes resistance 118, the purpose
-of which will be explained below. The en- .

60

65.

1,688,684

. . is.zero.
It will: be assumed that the up levehnm.
switch. operating: roller: 112 moves.-onto the-

~The. erigagement. of up
s 137 and:L 138. - The separation'of contacts®
‘circuit for actuating coils H 58 and B 5% and -
up slow speed leveling:relay actuating coil-
. nected to the mains 40 and 41 by:-the engage=-

BEST AVAILABLE COP'

ervlzatlon of coils H 58 and B 57 has no par-
ticular effect at this time as the up direction’
switch and brake switch are being maintained-
in cperated condition by coils B 71 and H7e.
Relay G, however, drops out as soon as the':
current flowi ing-through :its actuating coil
drops to a prudetermmed value, the: current
being sustained by the action of field Wmdmgv
portxon 17 and discharge resistance 28. : As’
a result; contacts G 97 separate, deenergizing. i~
holumg coils B 71 and H.72. The up dlrec-»
tion switch and brake switch are then main-
tained operated by coils B 57 and H 58. . Had:
the slow speed leveling contacts not been in
engagement when the- 1elav G dropped -out;: 8
their subsequent engagement as roller :112:
rode onto the vertical surface of the cam:
would cause the enervlmtlon of coﬂs H_ 58-
and B 57. :
As set forth above, actuatmor c011 D 117'-'
of the up slow speed leveling relay was' en-.
ergized upon the en«agement of slow: speed:
leveling contacts 82. This relay; upon oper-:
ation, causes the engagement of:contacts: D
120, completing-‘the- circuit. for coil. T 19t 90-
This. cirenit may. be traced from the:lefts:
hand blade of switch 42, by way of dine:¥9-
through- contacts A 50; by way -of line:122
through contacts D 120; up series field relays
actuating :coil M :123; up ‘hard.:brake: switch; 95
actuating ¢oil'0:124 and a portion: 125 of re+*
actance: 126 by ‘way: of: line. 127 through: coil;
L 121, line 128; by -way' of line~89- throngh
contacts A’ 51, to ‘the right-hand- blade-of!
switch 42. The circuit comprising; ¢contacts; 100
1,130, down-sefies field relay actuating;€6il

85

M 131 ‘down:; hard : brake: 'switeh:: aci;uatmt,

coil O 132 andthe other.portion 183:0f reaetT
atice'126 are in parallel:with coils M:123-and
0.124 4nd reactance portion:125. - Thé polars: 105
ities of the coils of:relay M and- smtch rand

of the portions of the reactance 126.i is:such!’
that ‘the ampere turns in ‘coils. M:181:and O -

132 and reactance: portion 133: neutralize:the.
ampere turns in coils M:123:and 0 124:andx; 170
reactance portion 125 respectively so.that the:
resultant magnetizing force for the magnetici -
circuits’ of therrelay,: switch -and -tedctanee:!

* Thus neither: relay M nor switch:Oi:

operates.. The slow-down: switch ' L, -how-:115

- ever, operates’ 1mmed1ately, causing the sep< -
" aration: of-contacts: L 76 and.L 130-and -the

enoacenven of contacts 1134,/ 1,185; L. 136,:*

L 76 disconnects field- winding portions:17 ‘12
and 18, field winding-portion 17 beinig con-}

ment of contacts 1,134 and field winding:por--
tion 18 being connected to the venerator ar-
mature th romrh resistance 140 by the engage- 125
ment of contacts L 185. - The' polarity of the :
Iatter connection is such that the current sup- -
plied to the field winding portion 18 flows:in-
such direction as to create a magnetizing foree:’
which opposes the: mawnetlzmo' force: dues tor 130
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5 the cireuit for coil G 75.

5 i..The:separation
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field winding portion17. The effect of field
winding portion 18 is reduced by resistance
140. “The:engagement of contacts L. 138 com-
pletes a short-circuit through fast speed lev-
eling switch: contacts 34 for an adjustable
portion. of resistance 26. These connections
cause the elevator motor to run at a desired
leveling: speed as will be explained later in
Resistances 23 and 24 act to
smooth out the changes in generator E. M. F.
due to these operations. 'The purpose of the
engagement of contacts L 136 and L 137 will
be ‘explained later. It is to be noted that
the separation of contacts L 76 also breaks
_ Thus had the cur-
rent in coil G- 75 not dropped to a sufficiently
low value to permit relay G to drop out, as
might result from the late centering of the
car switch, the disengagement of contacts L
76'in response to the engagement of up slow
speed: leveling contacts 32 insures the sepa-
ration of:contacts G 97-and the consequent
deenergization. of holding coils B 71 and
HA2: ammdans - cdeos L

of:contacts L 130" breaks
the.parallel-circuit:around coils M 123 and
O: 124 and reactance portion 126. Upon the
separation of contacts I, 130; the reactance re-
duces the.current sapplied: to coils M 123 and
0:124-to dvvalve below-that required to op-
eraté: relay M- and switch O and thereafter
prevents the rapid building up of the current.
thus-slightly: delaying the operation of the
relay‘and switch. ¢ Switch O maybe adjusted
so that it operates almost immediately the
current:again starts to build up. : Switch O,
upon operation;causes the separation of con-
tacts 0141 to breakithe circuit: for resistance
80:in-parallel- with-the brake release coil 27.
Relay: M;nuipon operation, causes'the engage-
ment of contacts'M 142 to.complete the cir-
cuiit -for thé: seriési:field switch: actuating
eoil N'148. - This circuit may be traced from
the left-hand blade of switch 42, by way of
line79 through contacts A 50, by ‘way of line
128:through coil N'148:and contacts M: 142, by
way 'of line:89 through contacts' A 51, to the
right-hind- blade ‘of ‘switch 42. Switch N,
upon operation, causes the separation of con-

) . tacts N-144, breaking the circuit including re-

sistance 29 in shunt to the generator:series
field winding 16. . The generator series field
coils are so ‘wound ‘that, without the parallel
resistance 29.they would have too great an ef-
fect for proper operation of the car. The de-
sired compounding is obtained by employing
the Jow reststance shunt. Upon separation of
copbacts N 144, the strength of the series field
is inrreased for the leveling operation so as
to aid in obtaining the desired stopping op-
eratinn. The shovt delay in the action of re-
lav M and therefere the switch N, upon the
initintion of the leveling operation, is desir-
ahle in order that the current in the genera-
tor armature-e’evator motor armature cireuit

BEST AVAILABLE cop* 5

may adjuast itself to such-a value that proper
series field strength during the leveling op-
eration mzy be obtained.- -7 - o
As the car nears the third floor landing,
rolier 112 rides off the vertical surtface onto
the oblique surface of cam 1i4. This results
in the separation of up fast speed leveling
contacts 34, removing - the short-circult
around resistance 118. - The generator E. M.
ir, therefore, is again lowered ‘and the eleva-
tor motor runs at 1ts siowest speed. '

" Shortly before the- car reachés an-exact
ievel with the landing, therollér 112 rides off
the obiique surface of cam 114, thereby:sepa-
rating the:'slow speed’leveling: contacts 82.
The cirenit for coils H 58, B 57 and D 117 is
thus breken.  Switch B dropsout causing the
separation of contacts B 68, B 67 and B 66 and
tlie reengagement-of contacts B 65. The re-
engagement of ‘contacts B 65 and the separa-
tion of contacts B 68 are in’ preparation ‘for
the next starting operation.- Contacts B~66
and B 67 will be.referredito later. “Upslow
speed {eveling relay D drops out; causing the
separation of contacts D 120¢ Thiis'the éirt
cuit 1s broken for’coils M 128, 0-124 and'L
121.  Relay M.-and switch -L-'drop out im-
mediately but'switch'O is delayed inits action
by the etiect of reactance 126 and: discharge
resistance 145, ' It is to be noted that the dis-
charge current for coil O 124 ‘and ‘the react-
ance passes through-8own‘coil O 182 in 'sich
direction ds t¢ cause coil O 182 to 'assist ¢oil
O 124 in ‘maintaining switch O in"operated
condition.- Relay ' M;*upon‘dropping ‘out;
causes the separation of-contacts M-142, 'del
eneigizing serids’ field switeh -actuating: coil
N'143." Switeh> N drops” out " to- reconnest
resistarice 29 across the generator seriesifield.
Switch- L, Upon dropping owut; causes’ thié
separation: of contacts I.'134; L1835, 1/136, 1L
187°and L' 138-and the:engawement: o ¢coti-
tacts T 76 and ;130 The separation of ¢ons
tacts 1136, i 137 and L. "188 hrid the énghge:
nient of ‘contiicts L1380 are inprépdratiotifor
the next starting-opération.- Contacts L-134;
L 135 and 'L ‘76" will be'refeired to later.
Switch H-dropsout-along with’switch B'and
refay D, causing the separatioii-of contaets H
81 and H 80 and"the engagement of ‘contacts
H 78 and: H.77; ‘Thé separation’ of contacts
FI'81 is in ‘preparation: for the hext starting
operation. The separation- of contacts:H 80
breaks'the ¢ircuit for the'brake reléase ¢oil 27,
effecting the application'of thebrake:” The
engagement of contacts'H 78 during this op-
eration hasno particular function. »: v

The engagement ¢f contacts H:-77- along
with the separation of contacts B'66 and'B
67 of the up direction switch and the sepa-
ration of contacts I, 134 ‘and L 135 and' the
engagement of contacts L 76 of the slow-down
switch disconnects field’ winding - portion: 17
from mains 40—41-and conrects both field

winding portions 17 :and 18 tc the génerator-
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armature. The polarity of the latter con-
nection is such that the generator sends cur-
rent through the whole field winding in such
direction as.to oppose the flux which produces
the generator . M. F., thus tending to de-
stroy the residual flux of the generator field.
Thus, the brake being applied and the gen-
erator separately excited field winding bemo
disconnected from mains 40—41, the car is
brouoht to rest level with the third floor land-
ing “Since the engagement of contacts O 141
18 delayed a hard application of the brake is
obtained, assuring a positive stop at the
landing; .

In the event of an overrun, the oper ation of
the switches is modified. Assumuw in the
above example that the car overruns the third

- ‘floor'to the extent of causing the engagement
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of down slow speed leveling contacts 83, a
circuit is completed for coils H 58 and C 102
and actuating coil B 146 of the down slow
speed levehncr ‘relay. This circuit may be
traced through coil H 58 as previously traced,
by way of line 103 through.coil C 102, con-
tacts. 33.and coil E 146, by way of line 89
through contacts A 51 to the right-hand
blade. of switch 42. The relay B, upon oper-
ation, causes the engagement of contacts &
147, completmo a cireuit for down coils M
131 and O 132 and ‘coil L 121. 'This circuit
may be traced from the left-hand blade of
gwitch. 42, by way.of line 79 through con-
tacts A 50 by way of line 148 throuoh con-
tacts B 147 coils M 181 and.Q 132 and Teact-
ance portlon 133, by.way of line 127 through

coil 1:121; to the right-hand blade of switch .

49 as preyrqusly traced ‘Due to,the fact that
contacts 1180 are in engagement up coils
M. 193 and 0:124, are. connected- in. parallel
with,down coils M..181 and O,182. Thus, as
previously, explamed the switch L operates
immediately, causing.the separation of con-
tacts:; 130 and L 76 and the engagement of
contacts Li 134, 1:135,T: 136, L 137 and L 138.
Sinee, contacts H. 77 are: separated and con-
tacts C.105-and C 106 are in engagement due
to.the energization of coils H 58 and C 102
respectively, the separation of contacts L 76
and the engagement of contacts I 134 and L
185, ;cause . the . connection of field : winding

portion 17 to mains. 40—41 and the connec-

tion of field winding portion 18 to the gener-
ator-armature.. As will be seen from later
deseription, -such- connections of the field

» winding portions eause.the generation of an

E. M. ¥, which causes the elevator motor to
be returned. to the floor in the down direction
and which E. M. F. is of a value very near to
that generated with the car approachmrr the
floor in the up. direction.: Variations in the
generator . M. F. for the leveling operations
cause variations in the. opemtlon of the ele-
vator motor. By causing the generation of
more uniform voltages for levelm(r as by the
above . arrangement such variations in the

1,686,684
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leveling operation are substantially elind-
inated.

Relay M and switch O do not operate im-
mediately upon the engagement of contacts
I 147 and the separ ation of contacts L 130.
When approaching the floor-in the up direc-
tion, the current howmo' through reactance
portion 125 caused a flux to be built up in the
reactance in one direction. Upon the sepa-
ration of contacts D 120, the current in the
reactance and coil O 124 dischar ged into re-
sistance 143 tending to maintain the flux built
up and, as plevmvsly explained; switch O in
oper ated condition. U pon the engagement of
contucts 147 and the separ ation of contacts
1L 130 on the overrun, the current supplied
to coﬂs M 131 and O 132 must reverse the flux
inn the reactance, thus taking a longer time to
build up to a value sufficient to cause the op-
evation of relay M and switch O. . Thus con-
tacts N 144, depending for their separation
upon the operation of relay M, remain closed
temporarily to insure that the current in the
generator armature-motor armature ecircnit
has fallen to a low value. Since the current
in the series field winding may be flowing in

a direction such as to cause the generatlon of
an K. M. F. which is of proper polarity for
operating the car in the down direction; im-
mediate increase in the strength of the: series
field might result in an overrun in the down
(mocbon As the car returns to the floor.
it is stopped by the separation of slow speed
leveling contacts 83 in a manner similar to
that desm ibed for approaching the floor.
If the overrun is great enough 'to cause the
engagement of:the down fast speed leveling
contacts 35 as:well as the down slow speed
leveling contacts 33, resistance 118 is short-
cir culted mcreasmv the generator voltage
and causing the elevator motor to run at its
fast levelmo speed. Further than this, the

operation on an overrun is as above de-
scribed. -

It is to be understood that the operator
may. control both the acceleration and retar-
dation of the car by moving the car switch
in'steps: Should the operator suddenly move
the car switch fromx one position into the
other, for-example from up into down posi-
tion, m]my to the system is prevented. by
contacts B 65 which remiain separated until
the up direction switch drops out.

In variable voltage control systems of the
type wherein the elevator motor is supplied
with current from the generator of a motor
generator set, the Ojenerator is required to
operate over a wide range of &. M. ¥. values,
varying from a maximum iz one direction to
a maximum in the other. When operating at
low values of E. M. F., the armature voltage
obtained for a given field current may vary
over'a wide range clue to the varying “effects
of residual flux. This effect is very “marked
under leveling operating conditions where
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low values of generated B, M. F. are em-
ployed. Such 1low values of E. M. F. are usu-
ally obtained by permitting only a smail
amount of current to flow through the gen-

erator separately excited field Wmeg S0
as to produce low values of flux. Thus the
residual fiux present forms a large pere ceni-
age of the uotal flux and therefore affects the-

operation of the system very markedly::in i

order that the eﬂocts of wsxduﬂ fluz may be
clearly seen, reference may be had 4o-the: ag-
sume - hysteresis curve shown in Fignr
This figure illustrates the "ondlt ng: WLen
small current is supplied to th _separatelf
excited field winding of a separatély.extited
generator, as durnw leveling opomtmn.

j+
will be seen that, for a cer tam current value,
represented by the magnetizing force Bim,

the I, M. F. of the generator may be any
value between 'V, and V, depending on the
previous ,m_agnetic state of the machine and
whether the car-is approaching the floor from
one-direction.or, is returning to the ficor in
this. direction after: an overrun from the
oppostte direction. V, represents the min:-
mum value of the genervator ¥, M. F. for a
magnetizing. force —M/n of equal but oppe-
51te value to magnetizing force Mam. Obm
ously, such- larﬂe . M. X, variations might
result-in undesu‘able variations in operauon
under leveling conditions. These variations
cannot-be satisfacwrhy corrected by adjust-
ing: the amount- of resistznce in series with
the se; arﬁ;ely excited field winding. For
exampl e, if:the. amount of resistance were de-
creased in order to raise theivalue of V,, the
value of A also would ‘be, raised, resulting
mr,an increasing- tend “to run past the

Simlarly;if. the Gmount of remstanﬂe

;‘e@p@ .in order to-lower the value of
ithe value. of V,;also.would be ]owered

'Wlth the possibility of Vi, being of too low a

value to. return the.ca to the fleor after a
oyerrun. ;. Thus, if tlfe alues.of V, and. V
can. be made nearly. equakfor, Ievelmv operat
ing conditions, the systemi may be ad]ucted
so as to obtain rore uniform, pcratlcm This

ﬁced result may:be attained by connecting
fiel

winding portion 18 to the freperuto”
armature and e*\eroqzmg ﬁeld wmdm«7 por-
tion, 1
For, convemence of explammu the action
of the portions.17 and 18 of the field wind-
ing, assume that the generator has been in op-
eratmn with -the portlons connected across
the 1 mams in.such.manrer .as to assist each
other and that. as a final step in reducing
the generator E. M. F., both porticns are
dlsconnecfed from the mains and that por-
tion 18 is connected to the generator arma-
turc and portion.17 left "nenertm,ed the
polarity: of .the,connection between the gen-
emtor mmature and. portion 18 being such
that the. zenerafor sends current there thr ough
in a,direction to. oppose the {lux which pro-

thp _polaz 1ty -

:'era;im I
VooV
“of thie machine.

BEST AVAILABLE COP*  +

duces the generator I8 M. F. The final values
ot the generator . M. F. under such condi-
tions. are illustrated in Figure 4. In this
figure, the line XY ig the resistance line
of the field and:shows the relation between
the voltage applied to the field winding and
the, number of ampere turns produced there-

‘byai With the -hysteresis curve, as before,

ke first and: third angles, the line X—Y
for -winding portion 18, in accordance with
of connection asmmed 1s 1n the
ourth angles. If both winding
,been left dlaCOIllleCtﬂd the gen-
M. 7. would have ascumed a value
ep°nchn<> on the previous polarity
These values would be due
to the residual flux of the generator field.
For convenience of further e‘(pmnation, as-
sume that the p*evioao polarity of the gen-
emtor corresponded with the polarity indi-
ted by ih. M. F. value V, at the time that
winding portion 17 was disconnected and
\vmdmn ponmn 18 was connected: to the ar-
mature. % is to be understood that the value
of the generator I&. M. F. at the instant of
the change of connections would be deter-
mined by the time constant of the field and
therefore might be greater than V. Assum-
ing, however, that the generator E. M. F.
was at 2 value V, at the instant of change,
this E. M. F. applied to winding portion 18
would tend to cause this portion to. exert
a magretizing force of a value Mb,. Such
magnenizlno’ force, however, epposing the
fiux which produced the-armature B. M. F,
would cause 2 decrease in the valiie.of the
E. M. ¥, generated. A decreased “E. M. E:
would simply mean.a decrease again in:the
vahe of the opposing magnetizing force: - As
a. resuit, a- state of . equb i would - be
reached where an tendency for:a:decrease
in armature . F. would: reslt in a de-
crease in opposing- maone,i:L..11b force with
thie consequent i increase in armature B M. T,
1. e.; once the armature B. M; F. is reduced
to'a value V,, a decreasein valiie would mean
that the opposing magneulzmcr force would
tend to assume a value Md,, for example;
which would tend to increase the:wvalne of
the armature E. M."F. The value:V, rep-
resents the armature B. M. F..with the state
of equilibrium obtained after:a previous ar-
mature E. M. F. of the other polarity.
According to the preferred :arrangement,
however, as previously explained, field wind-
Ing portion 17 is energized from the mains
when portion 18 is connected to the genera-
tor armature. With the winding portlonu
connected in this manner, conditions: become
as illustrated in Figure 5. In this figure,
Mm, vepresents the ma;;neuz:nfr force created
by windi ng portion 17 with the car moving
inone dxrewlon while Md represents the mag-
netizing foree created by winding portion 18
for the state of equilibr ‘fum Wwith the car ap-
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proaching the floor in this direction and Mb,
represents the.magnetizing force created by
winding portion 18 for the state of equilib-
rium when the car is being returned to the
floor in this direction after an overrun from
the opposite-direction. Graphieally, the ef-
fect of the magnetizing force Mm, of wind-
Ing portion 17 is to shift the resistance line
X—Y for winding portion 18:to the right.
‘When the car is approaching the floor in this
direction, therefore, the final value of the

armature . M. F. 1s that -due to the differ-

ence in the magnetizing forces of the wind-
ing.portions, ‘1. e., Mm,~Mb, and is rep-
resented as V,. When the car is returning
to the floor in-this direction after an over-
run from the other direction, the final value
of the armature E. M. F. is that due to the
difference-in the magnetizing forces of the
winding portions, i. e., Mm,—Mb,, and is
represented as'V,. The armature E. M. I*,
therefore, lies between the values V, and V,,
which values, relatively speaking, are very
nearly- equal. “Thus the possible:range of
variation is' much smaller than when. an un-
divided separately excited field winding is
used as éxplained in.connection with Figure
8. .'The increase in field current to.obtain the
desired magnetizing, force Mom, of the wind-
ingr portion®17; for:the:voltages 'V, .and-V,
is effected by!the engagement of contacts
1,138 in‘'the system:described. -Any tendency
for. an increase in the armature E. M.-F. un-
der theiabove described: conditions would. re-

5 stlt.in 4n increasein the magnetizing force

of the winding portion 18-and thus a decrease
in the net magnetizing force; and:vice versa.

:“Tt:s preferredito-utilize:the field winding
portioni18 to assist:the field winding 17 dur-
Ing car'switchiopération -as-described above:
The arfangement of the field winding may be
asiindicated in Figure 2:* Here'the field coils
for+the:north: gg}es ‘are..grouped -together to
’beinsed ‘as:winding portion 17 while the field
coils for the south poles.are grouped together
to-be used as-winding portion-18." ‘With the
switch L7in the: position  illustrated, these
windings are connected so ‘as to assist each
other;: providing alternate north and south
poles.. 7The divection-of the current is indi-
cated :by arrows. The circuit' for the field
winding“may -be traced by“way of line 74
through winding portion 17 constituting the
N: poles, through coil: G:75, contacts L 76 and
winding portion 18 constituting the S ‘poles;
to line 89. It is to:be.understood that the
manner of winding is such as to obtain the de-
sired polarity..” With the winding of switch
L energized by the leveling switch. contacts,
the switch is moved intoits other position so
as to disconnect winding portion 18 from the
mains and to connect it to the generator arma-
ture with the proper polarity. The circuit for
winding portion 17 may now be traced by way

Lrd

of line 74 through winding portion 17, by way

BEST AVAILABLE COP

of line 170 though contacts L 184, to linz 89.
The circuit for winding portion 18 may be
traced from the lower armature terminal, line
171, a portien of line 89, by way of line 74

through winding portion 18, by way of hne 70

172 through contilets I 135 and resistance 140,
series field windings 16, to the upper arma-
ture terminal. Lines 173 and 174 indicate the
connection from the generator armature to
the motorr armature.
current in‘the generator armature-motor ar-
mature circuit- when the motor is lifting a
load is indicated by double arrows. Tt is to
be understood that the manner of winding

The direction of the 75

for the ceries field is such that the field due to 80

the series winding assists that due to the sep-
arately excited field winding portions, when
the motor is lifting a load. Thus, upon the
operaticn of switch Li to cause the engage-

ment of its contacts L 184 and I» 185 and the 85

separation of its contacts I 76, the current
supplied to the field winding portion 18 is re-
versed. This is.trué regardless of whether
the elevator motor is lifting or lowering a

load since the polarity.of the genérator arma- 90

ture doos not change upon regeneration. ' The
engagement of contacts™L 188 results in an
increase-in magnetizing force due to the field
winding portion’ 17- as previously explained.

Resistance140; connééteéd in seriés with the 95

field winding portion 18 Wwhen the-latter is
connected to the generator armature serves to
reduce the amount of current supplied to this
portion and‘therefore:the magnetizing force

produced thereby; the resistance determining

the slope of the ling X—=Y arnid therefore the
relative: values- ‘of+'the- armatiire ‘E:' Mi- F.
Thus it will be seen‘that, with the above'de:
seribed-atrangémment; Yatistions-in operation
during leveling"¢atise@ By the-efféct of the
residial flux of “thegénerator -ars substan-
tially eliminated: ' It’1s to be understood that
the above described arrangement is applicable
to generators'of ‘other: pole numbers;a four
pole generatorbeing’chosen inerely: for-con=
venience of desctiption.- Also it:is $o°be un-
derstood ‘that the:¢oils*of  the' field winding

‘might be grouped i other relations to effect

the desiréd result:

100

105

110

“The seriés field #inding 16 sets to 44sist the 115

separately excited. field winding portions to
obtain the désired conditions during opera-
tion.” Under ‘normal ‘car switch opération,
wher these windinig portions assist eacli other,

the series field winding'acts in the usial inan- 120

ner to compensaté for varying load condi-
tions: " During leveling éonditions, when the
elevator motor is lifting a load, the effect of
the seriés field winding is o aid in bringing
the car to the floor since the current flow in
the series field winding is'in such direction as
to produce a magnetizing force which assists
that due to field winding portion 17 and op-
poses that due to field winding portion 18.

125

Conversely, when the elevator motor is lower- 130
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ing a load, the, effect of the series field wind-

ing'is to aid i in causing the car to stop at the

ﬁoor since the cuncnt How i n the § serles fieid

winding is in such djrection as to produce &

5 md”uutluh g force Which opposes that due to

field Wlncuntr portion 17 and assists that due
to field Wmdmtr 1)01t10n 18.

Referrmg again to Fisure 1 in order to

guard agamst an open cireuit in field wind-
10 ing portion 18 during leveling. with the re-
" sultant increase in frenelator E. M. F. and
therefore car speed When contacts L 138 are
n enga,gement the protective relay J may be
employed. ' Alpng with the employment of
relay J, contacts L 136 and L 137 are em-
ployed to connect resistance 150 .to the gen-
erator armature. . The protéctive relay ac
tuating coil J.151 is connected. between a point
on. this resistance and the mid pomt ‘of field
winding portion 18. A bridge circiit is thus
formed and is:so, balanced that under normal
leveling operatmg condltmns, no carrent ﬂows
through coil J 151, However, if an open ¢ir-
cuit, ccurs in field Wmdmg portion 18 itself
or in the circuit: for, Tegistance 150, _current
flows through: coil J 151, causing, the opera-
tion, of. the relay. . The: relay, upon :opera-
tion, causes the separatlon of contacts J 47
in the circuit for the actuating coil A 45 of
the potential sw1tc,h,"’ Relay o 18 preferably
_of the latched typeto ma.mta.m contacts d 47
separated, once.the, relay is, operatéd, until
manually reset. . Switch, A, upon droppmg
o, canses. the ,separ;atlon of contacts A 50
and A 51. Thus the.main field Winding. is
.disconnected, from mains, 40 and 41 and.the

L5

20

A0

.Zhrake is. apphed brmgm,, }:he motorto astop. .
Si _a\bove arrangément and - many ' apparently
each.sxde of the bndoe €ircuit..any., tra.nsmnt Wi
alancq out Ha

nce halfof ﬁeld Wmdmg portlon 18 is in

.a.nd do not cause the oneratl' offhe protec-
tive relay J... Howeyer, it remstancﬂf}AO n
.one, side of the brldg:e cn'clnt 15 Iarge, 1 may
be. desirable to. divide. it.into. halves, pufting

.46 _one-half in one 31de of the, brldge cn‘cult ‘and

" ithe other half in, the! other ‘side..: Such ar-
rangement Would result in.a, perfect balance
and would insure that rehy J Would not he
.operated under transient.voltage condltlons

.60 Tf désired,. the aumhary protectwe rel‘w

UK, preferably of the same type as relay J so

_as.to maintain its. contacts K, '48 separated

. until, manually reset once the relay has oper-

_ated. may be. omploved to protect against an

‘accidental open circuit for the coil J 151 and

_against the accidental short circuit of resist-

. ance- 26 . durmg leveling. operation which

95

“would. result in, an excessive  voltage being

applied to. field. winding: portion 17. It is
.80 to be noted that the auxiliary protective re-
~ . lay is:provided with. two:coils K 153 and K

154, Under normal car. switch opemtmg,

_'condltlons coil’ X 153 is connected 1n series
“with coil T 151:across one-half of field wind-
. 8._ing portion 18 and coil K 154 across field

,of,th‘é br

winding portion 17. By means of the resist-
ances 155 and 156, the current supplied to the
coilsmay be’ ad]usted so that the ampere turns
of one coil neutralize those of the other. If
the circuit for coil J 151 should be accidental-
iy opened, coil K 154 alone would be ener-
gized, causing the operation of the relay I
Relay K, upon operation, causes the separa-
tion of contacts K 48 in the circuit for the
potentlal switch actuating coil A 45. Thus
the car is brought to a stop in the manner
akove described.” During the leveling opera-
tion, ¢oil K 153 is short- c1rcu1ted by contacts
1. 137 so that only coil K 154 is energized.
Coil K 154 is designed, however, so as to cause
the operation of the aumhary protectlve relay
K to efféct the stopping of the car when an
excessive voltage, such as would result from
the short-circuiting of resistance 26, is ap-
plied to the coil. - The coils of relay K are
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wound w1th a Iarve,r number of turns than ~

coil J 151 so that under normal car switch
I%)eratmn the current flowing through coils

153 and J. 151 does not cause the operation
of Lelay J.

un

“Ttistobe noted that when thecarisstopped

by deeneroxzmg the actuatma coil of the po-
tential switch.or by the centermor of the car
sztch at; such tlme as to stop the car without

the leveling zone, the sivitch O is not operated. |

Thus contacts O 141 are in engagement, leav- -

1ng resistarice 30 in “parallel with resistance
28, and, upon, the enoagement of contacts H
.78 remstance 81 is connected in parallel iith
res1stances 28 and’'30 and 2 “soft” apphcatlon
lrake is obtained, "’
4. janges could be, made in" the

dlﬁplenﬁ embodlments of this inven-

) e . ithout départing from
‘the scope t;heleof it 1s intended that all ma
ter . cont;uned in the ‘Lbove description or
shown in the accompanymcr drawmgq shall
be intérpreted as, 1111,15t1at1ve and not 1n a
lumtmg sense. . . - .- -

“ What is claimed i is¥

N combmatlon, an elevator car, a motor

i

‘therefor, a generator for supplying current to
said motor, said generator having a field
Wmdmg, means; for driving sald oenerfltor,
& soarce of current for the
mieans_for causing said motor to, bring the

“car to a level with, a desired landing recrard—
“less of whether the car overruns or underruns
,sald landmg, said last included means com-

_prising méans for disconnecting a portion of
said field winding from said source and con-
necting it to the ‘Irm‘tture of said generator.

2. In combination, an elevator car, a mo-

, tor therefor, a Generator for supplying cur-

rent to sald motor said. venemtor having-a
field winding, means for dmvm«r said gener-
ator, a source of current for the field Wlndmg,
and means for causing sald motor to bring the

car to a level with a cle51red landm(T reomrd—

100

105

£y

110

‘fleld wi ndlng, and

120
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less of Whethel the ¢ar overruns or underruns

smd landing, said last itcluded means com-’

prising means for disconnecting a portion of
- the field winding from said source and con-

» necting 1t to the armature of the generator in
stich manner as to reverse the flow of current
through said portion. -

"3 In combination; an elevator car, a-mo-
 tor tbeAemL, a generator for supplym(r cur-
w rent to said motor, said generator ha\'lno a

field winding, means for driving said gener-
ator, u source of current for the field winding,
and means for causing said motor to bring the
car to a level with a Jesn‘ed landlng regard-
18 less of whether the'cat overruns or underruns

ud mndlnrr said Qecond nained means com-.

prising means for disconnecting a portion of
sald neld winding from said source and con-
necting it to the almature of said generator
20 and means for reducing the voltafre applied
to said portion of the ﬁe]d winding below that
of the generitc o
4 In combmatmn, an elevator car, a motor
ther efor, a generator for supplying current to
25 said, mot01, said generator havmg a field
Wmdmcr means for driving said génerator, a
source, of ‘current ‘for. the field” _winding, a
resistance, and means for causing siid motor
o to b1 ing the car.£o a level with a de51red land-
30 ing reg‘u dless of whether the car overruns or
undeiruns said, Iandlng, said last included
mean; comprlsma means for: dlsconnectmg a
portlon of siid field” Wmdmg from’ said
UL and eonnectma it in_cireuit h
85 resistance to ‘the arm.ature of gaid
;5. In combination, an
tor therefor, L, e
and’a ‘field -wind
su_pplymcr Lurre )
40 means for drlvmg said genera or, 3 sotirce of
nt, ‘méans’ for sta,rtmg the ¢ar, said
Theans’ compusmo' means for connectlng the
ﬁeld Wmdmo to; q‘ud source, meaps for bing- "

‘ing the car to 4 level with & floor hpon stop- .
said last included meatfis compnsmg

45 ping,
_means_for, dlsconnectmg a‘portlon of said -
W1nd1n0'_f 0] S0 (
:to.the generator armature’ ¢
8. ' at an’elévat ’r'c‘
50 _fOl"therefor 4 trenerator for supplvm ‘cuit-

‘rent to 'said motor, said generator having“a |
eld” 1nd1n0' compr‘ismo' a'plurahty of coﬂs

1 each, He 1d pole, means £

A nrenerator a,sotirce of current, means for con-
55- nectmrr'al] of sa

‘manner as to catise the motor to _operate the

60 of wh ether the CAT OVerruns orun derruns sald

andmo' said last included rheans comprising

_means fon disconnecting certain of said ‘coils
. from: Qalcl Source and connectlnv ‘them to the
frenemto armature. .

CIn combmahon an elevator car a motor’

65
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therefor a oenerator for supplying current to
said motor said generator having a field
winding comprlsm & plurality of coxls one
on each field pole. means for driving “said
generator, a source of current, means for con-
nectmﬂf the coils to said source in such man-
ner as to excite the alternate poles ior uppo-
site” polarities, and means for causing the
motor to bring the car to a level with a desired
landing 1ega,rdless of whether the car over-
runs or underruns said landing, said second
included means ¢omprising’ means for dis-
co*meetmo the coils of alternate poles from
said source and connecting them to the gen-
erator armature in such manner as to reverse
their excitation.

8. In combination, an elevator car, a motor
theréfor, 4 Gener'xtor for supplying current

1o

80

to said motor, said generator having a field

winding comprising a plurality of Poﬂs, one
on each field pole, means for driving said gen-
erator, a source’of current, means for connect-
ng the coils to said source in such manner

@s to excite the alternate. ‘poles for opposite
pol‘mtles, means for cavsing the motor to
bring the car to 3level with a desn‘ed landing

bmirdless of whether the car overruns or
underruns said Ianding, $said second included

means, compnsmO' means for disconnecting
05

thie coils’of a,Iternate poles’from said’ Source
and connectm« ‘thém, to thé genérator arma-
tu‘re n ‘such mannet 45 to reverse their éxcita-
,_t afis for rédiicing the’ ‘voltage ap-
' d fosaid coils of alternate poles below that
of the Gerlerator armatite. -

9. "In combination; an‘elevator car; a motor
‘thérefor, i géhérator for; supplying cufreént
tothe! mt)tor, Asmd‘generator havmg a series
field windifig, wieans for'driving sard geiier-
‘aiggf al ehnO' switeh, and means’ resp
“to the o efatlon ,of Sald e véling’ switch
causmo'

b}

.4 given :
rhmecT tirhe intervil’ mth ‘the car ‘approach-
g the floot and‘aftér’a lofiger time interval
upo'n;retu ‘n1n°' ‘the cat to’ the ﬁoor after an
_overrnm, 7

90

100

Yos

'arinai;ur,e curreni: after S predeter-
110

10 Inc mbmatlon, an elevator ear, amotm N

“therefor,
to th
field"”

' gener tor for supplymcr current
otor, said generator havmn' a’series
ding, means for deran' said gener-

“ator, 4 levehn«r switch, means’ responsive to

;'the operation’ of $aid leveling switch for caus- |
coils to sala source in such

ihg a change in’ the %trenfrth ‘of the generator

l,ﬁeld due to’ fhe series field WmdvnO' for a given
car at'a certain spéed, and meinis for causing

‘the motor to bring thecar to a level with a
“desired landing at a slower spéed’ regardlecs '

armature current, and ‘means for delaymo
the operation of thie first hamed means for a

“115

‘120

]onfrel period of time in response to the oper-

tlon “of the leveling’ swﬂ:ch to cause the Te-
turn of fhe car after 1t overruiis the landing
than in'responsé to the oper ation of the level-

“ing switch to éanse the car to | come to. the ]fmd
- Ing'asit approaches the landine.

11, Incombindtion, an elevator: car, ai ‘motor

125

130
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therefor, a generator for supplying current
to the motor, said generator having a series

field winding, means for driving said gener-

ator, a leveling switch, means responsive to
the operation of said leveling switch for caus-

ing a change of ampere turns of the series
a given armature current, and means

field for
for delaying the operation of the first named

~means for a longer period-of time when the

car overruns the landing than when it ap-
proaches the landing.

12.In comblnatlon an elevator car, a motor
therefor, a generator for supplying current
to said motor, said generator having a series
field winding, means for driving said gener-
ator, a resistance in parallel with said wind-

BEST AVAILABLE cop"l )

ing, means for causing the motor to bring the
car to a level with a desired landing, means

responsive to the operation of the first named:

means, for disconnecting said resistance from
said field winding, and means for delaying the
operation of the second included means for a
certain interval of time upon the operation of
the first named means as the car approaches
the landing and for delaying the operation of
the second. included means for a longer in-
terval of time upon the operation of the first
named means to caused the motor to return
the car to the landing after an overrun.

In- testimony Whereof I have signed my
name to this spemﬁcatlon

LEEI. DAVIS
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