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The invention relates to control systems, 

and particularly to control systems for ele 
Wators. ...: ' ' ' 

In elevator control systems where: the ele 
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 *self-leveling apparatus is employed, the gen 
erator is required to operate at low values of 
E.M.F. in bringing the car to a level with a 
desired landing. Due to the residual flux of: 
the generator field, the E. M. F. values obli: 
tained for a given value Öffield current dur ing the leveling operation vary considerably, 
depending on the previous magnetic state of 
the machine and whether the car is approach ing the landing or returning to the landing: 
afterian: overrun. Such variations in E. M.: 
Fuvalues cause undesirable variations in the operation of the car during the leveling: 
period...' . . . . . . ;3 :::::::: : - ; 
"One: feature of the invention is to cause more-uniform:operation of the elevator' car 
during theileveling period by minimizing the 
effects of the residual flux of the generator. : 
:Another featureiresides in controlling the 
strength of the generator field due to its series 
field winding-during the leveling period in 
suchmanner as to bring the elevator 8: quickly and positiyely to thélaidingregard 
less of whetherit has underrun oroverrtin'the'' 
landing. :: : ; ; ; ; ; ; ; ; ::: ; , ; *. 
- Other'féattires and advantages will become 
apparent from the following description; 
takenini connection with the accompanying 

A. : . . . . ; * : * 
s 

drawings wherein one embodiment of the tro: e 
with discharge resistances 28, 30' and 3E' for inventionisillustrated andlinyhich:. . . . 

* Figure 1is a diagramiof an elevator control 
. . . . . . . . . . . . . . . . . . . 

system; . . . . . . . . . . . . " : . . . . . . . . " 

Figure2 is a fragmental schematic view of 
a portion of the elevator system, illustrating" 
the manner in which the generator field wind. 
ings are controlled during the leveling opera 
tion; and . . . . . . . 

Figures 3, 4 and 5 are hysteresis curves ein 
ployed to illustrate the invention. . . . . 
No attempt is made in Figure 1 to show the 

coils and contacts of the yarious electromag 
netic switches in their associated positions, a 
“straight” diagram being employed wherein 

are separated in such manner as to render the 
circuits involved relatively simple. Also the 

parts of other switches and apparatus are 
separated in the interest of simplifying the 

... diagram. For a clearer understanding of the 
invention, the stationary: contacts of the 
Switches are illustrated in cross section: ; It is 
to be understood that the system illustrated 
is chosen merely for convenience of descrip 
tion and that, although described in conjunc 
tion with a car switch controlled system, the 
invention is cqually applicable to other types 
of elevator systems such as pushbutton con 
trol systems and to other systems employing 
a-work motor supplied with current from the: 
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generator of a motor generatorset': {i :::::) 
The motor-generator set comprises a dive 

ing motor; 11 illustrated for convenience of 
description as of the direct cuirent type, and 
a variable voltage direct current générator 12: 
The armature of the driving:motoristlesig 
nated 13 and its field winding 14.2 :The armii 
ttire of the generator is designated 15,its 
series field winding 16, its separately excited: 

i field winding being divided into two portions 
17 and 18...The elevator motor is designated: 
as a whole by the numeral 20, itsarmatire. being designated 21 and its field winding:22:5 
An adjustable resistance .29 is arranged in 

i. shunt:to the generator series: field winding Discharge resistanges 23 and 24 aré provide 
for:the portions 7 and 18 respectively:6fthé generator separately-exciteidfield winding: 
Discharge, resistance 25 is provided for the 
elevator motor field winding: A resistance': 
26.isprovided for controlling the strength of 
the generator field and thereforé the voltage: 
applied to the elevator motor armature. 27. 
is the release coil for the elevator motorelet tromagnetic brake, This cóil is provided 
coitrolling the application of the brake under 
differenti&6nditions oföperation: 32 and 33 
are the up slow speed contacts and the dow 
slow speed contacts respéctively. Óf the level 
ing switch, the up and down fast speed level 
ing switch contacts being designated 34 and 
35 respectively. 36 is the armature and 3 is 
the field winding of the motor. 38 for moving 
the rollers of the leveling switch into position. 
to clear the leveling cams. 40 and 4i are the 

105 direct current supply mains. 42 is a double 
pole knife switch for connecting the system to 
the supply mains. In order to suit the type 

the coils and contacts of the various switches of diagram employed, the blades of this 
switch are shown separated. The car switch 
is designated as a whole by the humeral'43. 
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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. 

is . The electromagnetic switches have been 

20: . 

3, A45 being-by way of line 46 including pro 
teetiye relayigontacts. J. 47, auxiliary pro 

40: 

50. 
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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-accelerating 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 switch motor relay, 

Throughout the description which follows, 
these letters in addition to the usual refer 
ence numerals, will be applied to the parts 
of the above, enumerated:switches. For ex 
ample, contacts B-66 are contacts on the up 
direction switch, while actuating coil. A 45 
is the coil that operates the potential switch. 
The electromagnetic switches are shown in 

30, their deemergized positions. . . . . . 
...Upon the closing of the knife switch 42, 

the driving motor 11, elevator motor field 
winding 22 and potential switch actuating 
coil A45. are energized, the circuit for coil 

tective relay contacts K-48; and safety switch. 
44; The diving motor, starts: in operation, 
bringing the generator 12, up-to full, speed. 

* Stárting Jaeans for the driving motor are: 
omitted to simplifythe, description. The po 
tential, switch, upon operation, causes the 
engagement of contacts. A 50 and A 51 pre 
paring the: circuit: for the generator sepa 

45;}rately, excited field winding, the electromag 
netic braker release, coil, and the control cir 
cuits. ... The condition of the circuits so far 
described might be termed normal. Assume that the system is designed for 
an installation of several floors and that the 
car is at-rest at the first floor landing. In 
order to start the car, in the up direction, 
the operator. moves the car. switch into po 
sition where its contact bar 52 bridges con 
tacts 53, 54.55 and 56. Upon the contact bar 
52 engaging contact 54, a circuit is completed 
for the actuating coil B57 of the up direction. 
switch, and the actuating coil. H58 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 
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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 circuit 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 mechanical 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 switchin 
response to the energization of its actuating: 
coil B 57, contacts B 65 separate and con 
tacts B 66, B 67 and B 68 engage. The sepa 
ration of contacts B 65 breaks the circuit 
leading from the car switch down feed con 
tact 70, contacts B65 and the corresponding 
down direction switch contacts C 62 serving 
as electrical interlocks. The engagement of 
contacts B 68-prepares the circuit, 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 fron the left-handsblade of switch 
42, by Yay, 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 it, 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 
actuating coil. . . . . 
The brake switch 

time as insufficient current is supplied to its 

upon operation, causes the separation of con 
tacts HT7 and H.78 and the engagement of 
contacts H 80 and H 81. 
contacts Hit disconnects the generator sepa 
rately, excited field winding from the gen 
erator armature. The purpose of contacts H. 
77 will be seen from later description. The 
separation of contacts H 78 disconnects re 
sistance 31 from across the brake release coil 
27. Resistance 31 being of low ohmic value, 
its disconnection before contacts H80 engage 
prevents excess power consumption from 
mains 40 and 41. The engagement of con 
tacts H. S0 completes the circuit for the brake 
release. coil 27. 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 

- - - - H operates simultaneous 
ly, with the direction switch B. Switch H, 

The separation of: 

() 
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S. 
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line 82 through coil 27 and contacts H80, 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 circuit 
for the accelerating switch actuating coil F 
83. This circuit may be traced from the left 
hand-blade of switch 42, by way of line 9 
through: contacts. A 50, by way of line 84 
through contacts H81, reactance.85 and coil 

to F 83, contacts 55 and 53 of the car switch, by 
way of line 61 through contacts C62, line 63, 
switch 44, line:46, line 89, to the light-hand 
blade of switch 42. . . . . . . 
The leveling switch motor relay, upon op 

: eration, causes the: engagement of contacts 
P 93, completing the circuit for the leveling 
switch motor 38. This circuit may be traced 
from the left-handblade: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 contacts P'93, by way 
of line 89 through contacts A51, to the right 

20. 

handblade of switch 42. The leveling switch. 
mötor, acts to move: the leveling switch oper 
ating rollers so as to clear the leveling cams 
during movement of the car. This operation 

. . . . . operation, causes the separation of contacts will be explained later. ii., is . . . . . . 
:The brake release coil 27 being energized 
and current:being supplied from the genera 
tor armature :15 to the elevator motor arma-: 
ture 21 due:to the generator field winding: 
portions lit...and i8 being energized, the eleya 
tor:motor starts. The field winding portion 
18 as now connected assists the field winding hy 

a ". . . . . . . . this, the operation of starting the ear in 

3). 

i portion.17. i-fi : ; ; ; ; ; ; ;' ... 
iThe accelerating switch F does not operate 

immediately the circuit for its actuating-coil. 
F83 is eompleted; its action being delayed by 
the reactance;85 (Upon operation switch F: 

49. E causes; the separation of contacts F-87; and 
theterigagement of contacts: F.88 and F 90i. 
The separation of contacts F. 87 removes the : 
short-circuitiáround the holding coil P 91. 
of the leveling switch motor relay.' The en 
gagement of contacts F 88 completes the cir-: 
cuit; for holding coils: B (1, P91 and H.72." 

45 

This:circuit may be traced from: the left 
hand-blade of:switch-42, by way of line 79 

59 through coil B-71 and contacts B 68, by way 
of line. 96 through coils. P. 91 and H 72 and 
contacts F 88, by way of line 89 through con 
tacts A 51; to the right-hand blade of switch 
42. The purpose of the energization of these - - 

the circuit for coils B 11, P91 and HT2 be. 20. 
: ing maintained by contacts G 97. The sep 

i holding coils will be seen from later descrip 
tion. The engagement of contacts F 90 
short-circuits resistance'26, increasing the 
voltage, applied to generator's field winding 
portions 17 and 18. Thus the generator volt 
age is brought up to its full value and the 
motor comestiup to fill speed. Also sificient 
current is now supplied to the coil G. 75 to 
cause the operation of the maintaining relay. 
Thus contacts G 97 engage by-passing ac 

5... celerating switch contacts F.88. It is to be 

understood that several accelerating switches 
may be employed to short-circuit successively 
Sections of l'esistance 26; all but one, ilius 
trated as short-circuiting the whole of the 
resistance, being omitted in order to simplify. 
the description. - . . 

The starting of the car in the down direc 
tion is accomplished in a similar manner and 
will be only briefly described. The operator 
moves the car switch into position where its 
contact bar 52 bridges contacts i0, 98, 100. 
and 101. Upon the engagement of the con 
tact bal: and contact. 98, a circuit is completed 
for the down direction switch actuating coil 
C 102 and coil H 58 which circuit may be 
traced from the left-hand blade of switch 
42, through coii ti 58, as previously traced, 
by way of line :03 through coil C-102, car 
switch contacts 98 and 70, by way of line 63. 
through contacts B 65, to the right-handblade 85. 
of Switch 42 as previously traced. : The en 
gagement of the contact bar and contact 100 
prepaires a circuit for: coil F 83 and the en 
gagement of the contact: bar, and leontaet i01. 
completes a circuit for the coil P59, by way: 
of line 10-i. The down direction switch; upon, 

9) 

C 62 and the engagement' of contacts.C. 105. 
C 106 and C107, these contacts corresponding 
with up direction switch contacts B-65, Bié6:9 
B 67 and B 68 respectively. The holding coil, 
of the down direction switchiis designated; 
C64. The circuit for coii F83 is completed 
by contacts H.81 as before. Further than 

the t 
down direction is the same as described for. 
starting it in the up direction: i: ... :::::::: 
Assume that the caris...running in the up, 

direction and that: the operator: cente's the: 
car switch, between the second aidt third 105 
floors in order to stop at the third: floor land-: 
ing. Upon the disengagement) of the coryli 
tact bar 52 and contact 56, the circuit fort; 
the leveling switch motor relay;actuatirig coil 
P 59-is broken. The relay remains in operat:lit 
ed condition, however, due:to its holding coif; 
P 91. The disengagement of coitact 55. Ridi. 
the contact bar breaks the circuit::forts:tire: 

through: contacts A50; by way of line 95 accelerating switch actuating coik F83: The 
accelerating, switch, thierefore; dropsirolii, a 
causing the separation of contacts F-88 land; 
F 90 and the engagement of. contacts E87: 
The separation of contacts. F-88 is simplyii: 
preparation for the next staiting operation. 

aration of contacts F 90 removes the shori 
circuit for resistance 26, decreasing the 
strength of the generator field winding poi 
tions 17 and 18. Thus the generator. E. M. F. 
is decreased and the speed of the eldvátorino 
tor is reduced. Discharge resistances 23 and 
24 act to smooth out the retardation. The en 
gagement of contacts F 8 short-circuits the 
holding coil P91 of the leveling switch motors' 
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relay. The disengagement of contact 54 and 
contact bar 52 breaks the circuit for actuating. 
coils B 57 and H58. The up direction switch. 
and brake switch are maintained in operated 

5 condition, however, by 
B71 and H 72 respectively. 
The leveling switch motor relay P. drop 

ping out upon the short-circuiting. of coil 
P 91, causes the separation of contacts P 93 

10 to deenergize the leveling switch motor 38. 
In this manner the operating rollers of the 
leveling Switch are extended for engagement 
by the leveling cams. Referring briefly to 
Figure 2, the leveling switch motor is opera 

is tively connected to the leveling switch by 
means of an arm 108 on the motor shaft, a 
connecting link 110 and a lever 111. In the 
starting operation, the motor 38 being ener 
gized, arm 108 rotates, acting through link 

20:110 and lever 111 to move the leveling switch 
as a whole about a pivot. In this manner the 
leveling switch operating rollers 112 and 113 
are moved into position where they do noi. 

... engage the leveling cams 114 and 115 during 
25 motion of the car, a stop being provided 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 

0-frame. In the stopping operation; upon the: 
deenergization of the leveling switch motor, 
a spring (not shown) moves the lever 111 and 
therefore the leveling switch back into the 
first described position with the rollers. 112 
and 113:extended for engagement by the 
leveling cams. Each pair of leyeling co-. 
tacts 32,33, 34 and 35-comprises aistationary 
contact and a movable, contactioperated by 
the engagement:ofits, corresponding roller. 

40? and leveling cama The fast speed contacts. 
34 and 35 are arranged to separate before : 
their corresponding: slow-speed contacts 32 
and 33 in the leveling operation... Springs: 
(not shown) are provided for causing the 
separation of the contacts of the pairs as ampere turns in coils Mi23 and O 24; and:lfo 
the-leveling operation is effected" and stops, 
are provided for determining the extent of 
movement of the rollers as they ride off the 
leveling cams. . . . . . . . . . . . . . 

50 

55. 

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 D117, by way of line 89 through contacts 
A 51, to the right-hand blade of switch 42. 
The engagement of fast speed leveling con 
tacts 34 by-passes resistance 118, the purpose 

O. 

85. 
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their holding coils. 
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ergization of coils H 58 and B57 has no par 
ticular effect at this time as the up direction 
Switch and brake switch are being maintained. 
in operated condition by coils B 71 and H 72. 
Relay G, however, drops out as soon as the 
current flowing through its actuating coil 
drops to a predetermined value, the current 
being Sustained by the action offield winding. 
portion 17 and discharge resistance 23. As 
a result, contacts G 97 separate, deenergizing. . 
holding coils B 71 and H.72. The up direc 
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 relay G dropped out: 8/ 
their subsequent engagement as roller E.12. 
rode onto the vertical surface of the cam: 
would cause the energization of coils.H. 58. 
and B 57. . . . . . . . . . . ; 
As set forth above, actuating coil E) : 117: 85 

of the up slow speed leveling relay was:en 
ergized upon the engagement of slow, speed: 
leveling contacts 32. This relay, upon oper 
ation, causes the engagement of contacts.D. 
120, completing the circuit for coil.E. 12t: 90 
This circuit may be traced from the left 
hand blade of switch 42, by way of line: 9: 
through contacts. A 50; by way of line: 122 
through contacts D120, up series field relay; 
actuating coil M:123; up hardbrake switch: 95 
actuating coil. O.124 and a portion 125 of rest 
actance 126, by way. of line. 127: through coil; 
L 121, line 128 by way of line:89 throughi 
contacts. A 51, to the right-hand. blade of 
switch 42. The circuit comprising, contacts list) 
L130, down-series field, relay actuating;Eöil 
M 131 down; hard: brake: switch actuating: 
coil O-132 and the other portion 133;of Eeacti. 
ance 126 are in parallel with coils M.123 and 
O24 and reactance portion 125. The polars: 105 
ities of the coils of relay. Mandswitch O. and 
of the portions of the reactance 126 is::such 
that the ampere turns in coils Mi31; and O 
132 and reactance portion 133; neutralize; the 

reactance portion 125 respectively so that the , 
resultant magnetizing force for the magnetic? - 
circuits of the relay, switch and reactance: 

. . . . . . . . . . . . is zero. Thus neither relay Minor switch:O: 
It. will be assumed that the up leveling : 

switch... operating roller, 112 moves onto the 
vertical surface of up-leveling cam 114 before. 
relay G drops out. The engagement of up 
slow speed leveling contacts 32 completes a 
circuit for actuating coils H 58 and B 57 and 
up slow speed leveling relay actuating coil 
D 117. This circuit may be traced from the . 

operates. The slow-down switch. L, how-il 15 
ever, operates' immediately, causing the sep 
aration of contacts. L76 and E30 and :the: 
engagement of contacts L-134, L135.136, 
L-137 and L138. The separation of contacts: 
L 76 disconnects field winding portions 17.12in 
and 18, field winding portion 17 being con 
nected to the mains 40 and 41 by the engages: 
ment of contacts, 134 and field winding por 
tion 18 being connected to the generator ar 
mature through resistance. 140 by the engage-...125 
ment of contacts L 135. The polarity of the : 
latter connection is such that the current sup- : 
plied to the field winding portion 18 flows in: 
such direction as to create a magnetizing force: 

-of which will be explained below. The en- which opposes the magnetizing force due to 30 
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field winding portion 17. The effect of field 
winding portion 18 is reduced by resistance 
140. The engagement of contacts L, 138 com 
pletes ashort-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 
the circuit for coil. G. 75. 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 9, and the consequent 
deenergization of holding coils B 71 and 
Hi2)::::::::: . . . . . . . . . . . . . 
3:The separation of: contacts L. 130 breaks 
the parallel: circuit around coils M 123 and 
O. 124 and reactance portion 126. Upon the 
separation of contacts L, 130, the reactance re 
duces the current supplied to coils M123 and 
O.124 to a:valve below that required to op 
erate, relay M. and switch O and thereafter 
prevents the rapid building up of the current. 
thus shightly delaying the operation of the 
relay and switch; Switch O may be adjusted 
so that it operates almost immediately the 
current againstarts to build up. Switch O, 
upon operation, causes the separation of con 
tacts O-141 to break the circuit for resistance 
30 ini-parallel with the brake release coil 27. 
Relay M, upon operation, causes the engage 
ment of contacts M. 142 to complete the cir 
cuit-for the series: field switch actuating 
eoil N. 143. This circuit may be traced from 
the left-hand blade of switch 42, by way of 
line 9 through contacts. A50, by way of line 
128through coilN143 and contacts M142, by 
way of line-89 through contacts. A 51, to the 
right-hand-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 low resistance shunt. Upon separation of 
contricts N 144, the strength of the series field 
is in rreased for the leveling operation so as 
to aid in obtaining the desired stopping op 
eration. The short delay in the action of re 
lav M. and therefore the switch N, upon the 
initiation of the leveling operation, is desir 
able in order that the current in the genera 
tor al'mature-e'evator motor armature circuit 
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may adjust itself to such a value that proper 
Series field strength during the leveling op 
eration may be obtained. . . . . . . . . . . 
As the car nears the third floor landing, 

rolier 112 rides off the vertical surface onto 
the oblique surface of cam li4. This results 
in the separation of up fast speed leveling 
contacts 34, removing the short-circuit 
around iesistance 118. The generator E. M. 
{F., therefore, is again lowered and the eleva 
ior motor runs at its siowest speed. 
Shortly before the car reachés an exact 

level with the landing, the roller 112 rides off 
the oiliique surface of cam 114, thereby sepa 
rating the 'slow speed' leveling contacts 32. 
The circuit for coils H 58, B 57 and D 117 is 
thus broken. Switch B drops out causing the 
separation of contacts B 68, B 67 and B66 and 
tle reengagement of contacts B 65. The re 
engagement of contacts B 65 and the separa 
tion pf contacts B 68 are in preparation for 
the next starting operation. Contacts B-66 
and B 67 will be referred to later.' Up slow speed leveling relay D drops out, causing the 
separation of contacts D 20:” Thus the cir 
cuit is broken for coils M 123, O'124 and 'E, 
121. Relay M. and switch L "drop out ims 
mediately but switch'O is delayed in its action 
by the effect 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 down coil O 132 in such 
direction as to cause coil O 132 to assist coil O 124 in maintaining switch O in operated condition. Relay Mupon dropping sout, 
causes the separation of contacts M-142, ide 
energizing seriès' field switch actuating coil 
N143. Switch: N drops out to reconnect 
resistance 29 across the generator series field. 
Switch: i , upon dropping put, causes the 
separation of contacts L, 134, I-135, L136, L 
137 and L 138 and the engagement of coni. 
tacts, 76 and L130. The separation of con 
tacts L136,137 and L38 and the engage 
ment of contacts L-130 are in preparation for the next starting operation. Cofitacts L134, 
L 135 and E, 76 will be referred to later. 
Switch H. drops-out-aiong with switch Band 
relay D, causing the separation of contacts H 
81 and H 80 and the engagement of contacts 
H 78 and H 77. The separation of contacts 
F81. is in preparation for the next starting 
operation. The separation of contacts.H. 80 
breaks the circuit for the brake release coil 27, 
effecting the application of the brake. The 
engagement of contacts H 78 during this op: 
eration has no particular function. 
The engagement of 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 L, 134 and L 135 and the 
engagement of contacts L76 of the slow-down 
switch disconnects field winding portion: 17 
from mains 40-41 and connects both field winding portions 17 and 18 to the generator 

70 

75 

80 

85 

00 

05 

05 

lio 

lis 

i20 

125 

13to 



10 

5 

6 

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 E.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 being 
disconnected from mains 40-41, the car is 
brought to restlevel with the third floor land 
ing Since the engagement of contacts O 141 
is delayed, a hard application of the brake is 
obtained, assuring a positive stop at the 
landing: . . . . ... - 
In the event of an overrun, the operation of 

the switches is modified. Assuming 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 33, a 
circuit is completed for coils H 58 and C102 
and actuating coil E 146 of the down slow 
speedleyeling relay. This circuit may be 
traced through coilH 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 E, upon oper 
ation, causes the engagement of contacts E 
14, completing a circuit for down coils M 
131 and O 132 and coil L 121. This circuit 
may be traced from the left-hand blade of 
switch 42, by way. of line 79 through con 
tacts A:50, by way of line 148 through con 
tacts E 147, coils M131 and O-132 and react 
ance portion,133, by way of line 127 through 
coil 12, to the right-handblade of switch 
42 as previously traced. Due to the fact that 
contacts L130 are in engagement, up coils 
M123 and O.124 are connected in parallel 
withdown coils M-131 and O.132. Thus, as 
previously...explained, the Switch L operates 
immediately, causing, the separation of con 
tacts I, 130 and L 76 and the engagement of 
contacts134, L135,L.136,L, 137 and L138. 
Since contacts H (7...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 L, 134 and L. 
135 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 
description, such connections of the field 
winding portions cause: the generation of an 
E. M. F. 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 approaching the 
floor in the up. direction. Variations in the 
generator E.M.F. for the leveling operations 
cause variations in the operation of the ele 
vator motor. By causing the generation of 
more uniform voltages for leveling, as by the 
above. arrangement, such variations in the 
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leveling operation are substantially elim 
inated. 

Relay M and switch O do not operate im 
mediately upon the engagement of contacts 
E 147 and the separation of contacts L, 130. 
When approaching the floor in the up direc 
tion, the current fiowing through reactance 
portion 125 caused a flux to be built up in the 
reactance in one direction. Upon the sepa 
ration of contacts ID 120, the current in the 
reactance and coil O 124 discharged into re 
sistance 145 tending to maintain the flux built 
up and, as previously explained, switch O in 
operated condition. Upon the engagement of 
contacts E 147 and the separation of contacts 
i. 130 on the overrun, the current supplied 
to coils M131 and O 132 must reverse the flux 
iii the reaciance, thus taking a longer time to 
build up to a value sufficient to cause the op 
elation 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 circuit 
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 generation of 
an E. M. F. which is of properpolarity 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 
direction. As the car returns to the floor. 
it is stopped by the separation of slow speed 
leveling contacts 33 in a manner similar to 
that described 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 
circuited, increasing the generator voltage 
and causing the elevator motor to run at its 
fast leveling 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 from one position into the 
other, for example from up into down posi 
tion, injury to the system is prevented by 
contacts B 65 which remain 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 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. When operating at 
low values of E. M. F., the armature voltage 
obtained for a given field current may vary 
over a wide range due 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 E. M. F. are em 
ployed. Such low values of E. M. F. are usu 
ally obtained by permitting only a Small 
amount of current to flow through the gen 
erator separately excited field winding so 
as to produce low values of flux. Thus the 
residual flux present forins a large percent 
age of the total flux and therefore affects the: 
operation of the system very markedly:::in. 
order that the effects of residual flux, may be 
clearly seen, reference may be had to the as: 
sume hysteresis cirve shown in 
This figure illustrates the conditions: wl 
Small current is supplied to the sepal 
excited field winding of a separately excited 
generatoi, as during ieveling operation...it 
will be seen that, for a certain current value, 
represented by the magnetizing force in, 
the E. M.F. of the generator may be any 
value. between W. and W, depending on the 
previous magnetic state of the machine alil 
whether the car is approaching the floor from 
one-direction...or is returning to the fiocor in 
this, direction after an overrun from the 
opposite direction. W, represents the mini 
mum value of the generator E. M. F. for a 
imagnetizing force -Mn of equal but oppo 
site value to magnetizing force Min. Obvi 
ously, such large E. M. F. variations might 
result in undesirable variations in operation 
under leveling conditions. These variations 
cannot be satisfactorily corrected by adjust 
ing the amount of resistance in series with 
the separately excited field winding. For 
example, if the amount of resistance were de 
creased in order to raise the value of V, the 
yalue of V, also would be raised resulting 
inian increasing tend ...to run past the 

Sigilarly; fheahount of resistanee 
wereinfeased in order to lower the value of 
veries: tle of Walso would be lowered, 
with the possibility of W, being of too low a 
value: to return the car to the floor after an 
overrun. Thus, if theyalues of V, and V, can be aade nearly eafor leveling operat 
ing conditions, the systeimay be adjusted so as to obtain more uniforgperation. This 
desired result maybe attained by connecting 
E. winding portion 18 to the generator 
amatigre and energizingfield winding por 
tion, . . . . . . ; 

For, convenience of explaining the action 
of the portions.17 and 18 of the field wind 
ing, assume that the generator has been in op 
eration with the portions connected across 
the mains in suchmanner.as to assist each 
other and that, as a final step in reducing 
the generator E. M. F., both portions are 
disconnected from the mains and that por 
tion i8 is connected to the generator arma 
ture and portion. 17 left unenergized, the 
polarity of the connection between the gen 
erator almature, and portion 18 being such that the generator sends current therethrough 
in a direction to oppose the flux which pro 

thÉpglarity 

Vigor: Vide X 
of the machine. These values would be due 
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duces the generator E.M. F. The final values 
of the generator E. M. F. under such condi 
tions, are illustrated in Figure 4. In this 
figure, the line X-Y is 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 
by:g. With the hysteresis curve, as before, 
in the first and third angles, the line X-Y 
för winding portion 18, in accordance with 

of connection assumed, is in the 
d;fourth angles. If both winding 
(d. been left disconnected, the gen 
M.F. would have assumed a value 
idepending on the previous polarity 

port 
eratorE: 

to the residual fiux of the generator field. 
For convenience of further expianation, as 
sume that the previous polarity of the gen 
erator corresponded with the polarity indi 
cated by E. M. F. value W at the time that 
winding portion i was disconnected and 
winding portion 18 was connected to the ar 
nature. It is to be understood that the value 
of the generator E. 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 W. ASSun 
ing, however, that the generator E. M. F. 
was at a 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 magnetizing force of a value. Mb. Such 
magnetizing force, however, opposing the 
fiux, which produced the armature E. M. F., 
would calise a decrease in the valie, of the 
E. M. F., generated. A decreased E. M. E. 
would simply mean, a decrease again in the 
value of the opposing magnetizing force. As 
a result, a state of equilibriuiné would be 
reached where any tendency fora: decrease 
in armature. E. M. F. would resilt in a de 
crease in opposing magnetizing force with 
the consequent increase in armature E.M.F. 
i.e., once the armature E.M.; F. is reduced 
to a value V, a decrease invalue would mean 
that the opposing magnetizing force would 
tend to assuine a value Mb, for example, 
which would tend to increase the value of 
the armature E. M. F. The values V rep 
resents the armature E. M. F. with the state 
of equilibrium obtained after; a previous air 
mattire E. M. F. of the other polarity. 
According to the preferred arrangement, 

however, as previously explained, field wind 
ing portion 1 is energized from the mains 
when portion 18 is connected to the genera 
tor amature. With the winding portions 
connected in this manner, conditions become 
as illustrated in Figure 5. In this figure, 
Mn., represents the magnetizing force created 
by winding portion 17 with the car moving 
in one direction while Mb represents the mag 
netizing force created by winding portion 18 
for the state of equilibrium with the car ap 
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proaching the floor in this direction and M6, 
represents the magnetizing force created by 
winding portion 18 for the state of equilib 
rium when the car is being returned to the 

5 floor in this direction after an overrun from 
the opposite direction. Graphically, 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. 

10 When the car is approaching the floor in this 
direction, therefore, the final value of the 
armature E. M.F. is that due to the differ 
ence in the magnetizing forces of the wind 
ing portions, i. e. Mm-Mb, and is rep 

15 resented as W. 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 

20 winding portions, i.e., Mn-Mb, and is 
represented as W. The armature E. M. F., 
therefore, lies between the values W. and Vi, 
which values, relatively speaking, are very 
nearly equal. Thus the possible range of 

25 variation is much smaller than when an un 
edivided separately excited field winding is 
used as explained in connection with Figure 
3. The increase in field current to obtain the 
desired magnetizing force Mim, of the wind 

30 ingportion 17 for the voltages W. and V, 
is effected by the engagement of contacts 
L138 in the system described. Any tendency 
for an increase in the armature E. M.F. un 
der theiabove described conditions would re 

-35 silt-if an increase in the magnetizing force 
of the winding portion 18 and thus a decrease 
in the netmagnetizing force, and vice versa. 

: It is preferred to utilize the field winding 
portionist6 assist; the field yinding 17 dur 

40 ing car switchiopération as described above: 
The arrangement of the field-windingmay be 
asindicated in Figure 2: Here the field coils 
for the north poles are grouped together to 
béused as winding portion 17 while the field 

45 coils for the southpoles are grouped together 
to be used as winding portion-18. With the 
switch Ei in the position illustrated, these 
windings are connected so as to assist each 
other, providing alternate north and south 

'50 poles. The direction 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 
Nipoles, through coil. G.75, contacts L 76 and 

55 winding portion 18 constituting the Spoles, 
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, 

60 the switch is moved into its other position so 
as to disconnect winding portion 18 from the 
mains and to connectit to the generator arma 
ture with the properpolarity. The circuit for 
winding portion 17 may now be traced by way 

65 of line 74through winding portion 17, by way 

might be groupe 

BEST AVAILABLE COP 
of line 170 though contacts L134, to lin3 89. 
The circuit for winding portion 18 may be 
traced from the lower armature terminal, line 
171, a portion of line 89, by way of line 74 
through winding portion 18, by way of lune 70 
12 through conticts L135 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 motor armature. The direction of the 75 
current in the generator armature-motor ar 
mature circuit when the motor is lifting a 
load is indicated by double arrows. It is to 
be understood that the manner of winding 
for the series 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 
ope:'ation of switch L to cause the engage 
ment of its contacts L 134 and L 135 and the 85 
separation of its contacts L 76, the current 
supplied to the field winding portion 18 is re 
versed. This is true regardless of whether 
the elevator motor is lifting or lowering a 
load since the polarity of the generator arma 
ture does not change upon regeneration. The 
engagement of contacts L 138 results in an 
increase-in magnetizing force due to the field 
winding portion 17 as previously explained. 
Resistance 140, connected in series with the 95 
field winding portion 18 when 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 100 
the slope of the line XY and therefore the 
relative values of the armatire E.M. F. 
Thus it will be seen that yith the above de scribed arrangementaliticisiisoperationi 
during leveling causeill by the-effect of the 105 
residual flux of the generator arsi substan 
tially eliminated. It is to be understood that 
the above described arrangementis applicable 
to generators' of other pole numbers a four 
polé generator being chosenimerely forcón lio 
venience of description. Also it is to be un 
derstood that the coils of the field winding 

d din other relations to effect 
the desired result. . . . . . . . . . . . 
'The seriesfield winding 16 acts to assist the lls 
separately excited field winding portions to 
obtain the desired conditions during opera 
tion. Under normal car switch operation, 
when these windingportions assisteach other, 
the series field winding acts in the usual man. 120 
ner to compensate for varying load condi 
tions. During leveling conditions, when the 
elevator motor is lifting a load, the effect of 
the series field winding is to aid in bringing 
the car to the floor since the current flow in 12 
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. 
Conversely, when the elevator motor is lower- 80 
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ing a load, the effect of the series field wind 
ing is to aid in causing the carto stop at the 
floor since the current flow in the series field 
winding is in such direction as to produce a 
magnetizing force which opposes that due to 
field winding portion. 17 and assists that due 
to field winding portion. 18. 

Referring again to Figure 1, in order to 
guard against an open circuit in field wind 
ing portion 18 during leveling with the re 
Sultant increase in generator E. M. F. and 

5 

20 

25 

30 

therefore car speed when contacts L138 are 
in engagement, the protective relay J may be 
employed. Along with the employment of 
relay J, contacts L 136 and L137 are em 
ployed to connect resistance 150 to the gen 
erator armature... The protective relay ac 
tuating coil.J.151 is connected between a point 
on this resistancé and the midpoint offield 
winding portion 18. A bridge circuit is thus 
formed and is so balanced that under normal leveling operating conditions,no currentflows 
through coil.J151. However, if an open cir 
cuit occursin field winding portion 18 itself 
or in the circuit; for resistance 150, current 
flows through: coil. J 151, causing the opera 
tion of the relay. The relay, upon; opera 
tion causes the separation of contacts J.4. 
in the circuit for the actuating coil. A 45pf 
the potential switch, Relay is preferably 
of the latched type to maintain contacts J4 

35 

30 
wis 

50 

55 

separated, once the relay is, opérated until 
manually reset. Switch. Alipon dropping 
out.causes the separation of contacts. A:50 
and A51. Thus the main fieldyinding is 
disconnected from mains, 49 and 41 ind the brake is applied bringing hemotprit astop. 
Singe half offield inding portion.18 is,in 
each side of the bridgecircuitary transient 
voltages induced in the winding balance gut 
and do not cause the operation offh and do not cause the operation of the pote 
tive relay.J. Howeyerlifesistance 40 in 
oneside of the bridgecircuit is large,itiay 
be desirable to divide it into halves, putting 
one-half in one side of the bridge circuit and 

: the other half in the other side. Such ar 
rangement would, result in, a perfect balance 
and would insure that relay J would not be 
operated under transient voltage gonditions. 

If...desired, the auxiliary protectiye relay 
K, preferably of the same type, as relay JSo 
as to maintain its contacts K. 48 separated 
until manually reset once the relay has oper lated. may be employed to protect against an 
accidental open circuit for the coil.J. 151 and 
against the accidental short circuit of resist 
ance 26, during leveling, operation which 

60 

would result in an excessive voltage being 
applied to field, winding portion 17. It is 
to be noted that the auxiliary protective re 
lay is; provided with two coils K. 153 and K 

63. 

154. Under normal car. Switch operating 
conditions, coilK 153 is connected in series 
with coil J 151 across one-half of field wind 
ing portion 18 and coil.K. 154 across field 

winding portion 17. By means of the resist 
ances 155 and 156, the current supplied to the 
coilsinaybe adjusted 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 K. 
Relay K, upon operation, causes the separa 
tion of contacts K 48 in the circuit for the 
potential switch actuating coil A45. Thus 
the car is brought to a stop in the manner 
above described. During the leveling opera 
tion, coil K. 153 is short-circuited by contacts 
I 137 so that only coil IK 154 is energized. 
Coil K154is designed, however, so as to cause 
the operation of the auxiliary protective relay 
K to effect 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 

BEST AVAILABLE COg 

70 

8. 

8. 

wound with a larger number of turns than 
coil J 151 so that, under normal car switch 
FE current flowing through coils 
153 and J151 does not cause the operation 
It is to be noted that, when the car is stopped 

by deemergizing the actuating coil of the po 
tential switch; or by the centering of the car 
switchatsuch time as to stop the car without 
the leveling zone, the switch O is not operated. 
Thus contacts O 141 are in engagement, leav 
ing resistance 30 in parallel with resistance 
28, and upon the engagement of contacts H 
78, resistance 31 is connected in parallel with 
resistances 28 and 30 and a 
of the brake is obtained." 
Asmány changes could be made in the above arrangenient and many apparently 

widely different embodiments of this inven tion cold beinadeyithout departing from 
the scope thereof, it is intended that all mat 
tercontaiied in the above description or 
shown in the accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 
What is claimed is: . . . . . , a 

In combination, an elevator cat, a motor 
therefor, a generator for supplying current to 
said motor, said generator having a field 
winding means for driving said generator, 
a source of current for the means for causing...said motor to bring the 
car to a level with a desired landing regard 
less of whether the car overruns or underrins 
said landing, said last included means com 
prising means for disconnecting a portion of 
said field winding from said source and con 
necting it to the armature of said generator. 

2. In combination, an elevator car, a mo 
tor therefor, a generator for supplying cur 
rent to said motor, said generator having a 
field winding, means for driving said gener 
ator, a source of current for the field winding, 
and means for causing said motor to bring the 
car to a level with a desired landing regard 

“soft” application, 

field winding, and" 
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less of whether the car overruns or underruns 
saidlanding, said last included means com 
prising means for disconnecting a portion of 
the field winding from said source and con 
necting it to the armature of the generator in 
such manner as to reverse the flow of current 
through said portion. 

3. In combination, an elevator car, a mo 
tortherefor, a generator for supplying cur 
rent to said notor, said generator having a 
field winding, means for driving said gener 
ator, a source of current for the field winding, 
and means for causing said motor to bring the 
car to a level with a desired landing regard 
less of whether the car overruns or underruns s 

said landing, said second named means com 
prising means for disconnecting a portion of 
said field winding from said source and con 
necting it to the armature of said generator 
and means for reducing the voltage applied 
to said portion of the field winding below that 
of the generator armature. ... " 

20 

4. In combination, an elevator car, a motor therefor, a generator for supplying current to 
said, motor, said generator having a field 
winding, means for driving said generator, a 
source of current for the field winding, a 
resistance, and means for causing said motor 
to bring the carto a level with a desired land 
ingregardless of whether the car overruns or 
underruns saidlanding, said last included 
means comprising means for disconnectinga 
portion of said field wiriding from said 
source, and connecting it in circuit w 

85 resistance to the airmature of saidih 
5. In combination, an eleyator. for therefor, a generator having an 

and a field winding the generator arratif 
supplying current to the riotor airmatire, 

40 means for driving idgenerator, a source of 
current, means for starting the car, said 

piising means for connecting the field widing tosidsource, means forbing 
ing the car to a level with a floor upon 45 ping, said last included means comprising 
means for, disconnectingaportion of said windig from said source aid connecting it 
to the generator armáture: ' ' 

6. In combination, an eléyator car, amo 50 to therefor, a generatoffo'supplying cur 
rent to said idtor, said generator having a field winding comprising a plurality of coils, - ; ; ; . "fits . . . . . one on each field 

55 hecting all of said coils to said source in such 
manner as to cause the motor to operate the . 
car at a certain speed, and means for causing 
the motor to bring the car to a level with a 
desired landing at a slower speed regardless 

60 of whether the car overruns or underrins said 
means for disconnecting certain of said coils 
from said source and connecting them to the 
generator armature. . . . . . . . . . 

7. In combination, an elevator car, a motor 
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with said 

. . . . . . . . . . . . . . fible, inéans for driving said ator, a leveling switch, mea 
generator, a source of currentineans for con- the operation of said leveling switch for caus-, 

ing a change in the strength of the generator 

landing said last included means comprising 
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therefor, a generator for supplying current to 
said motor, said generator having a field 
winding comprising a plurality of coils, one 
on each field pole, means for driving said 
generator, a source of current, means for con 
necting the coils to said source in such man 
ner as to excite the alternate poles for oppo 
site polarities, and means for causing the 
motor to bring the car to a level with a desired 
landing regardless of whether the car over 
runs or underruns said landing, said second 
included means comprising means for dis 
connecting 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 
therefor, a generator for supplying current 
to said motor, said generator having a field 
winding comprising a plurality of coils, one 
on each fieldpole, means for driving said gen 
erator, a source of current, means for connect 
ing the coils to said source in such manner 
as to excite the alternate poles for opposite 
polarities, means for causing the motor to 
bring the car to a level with a desired landing 
regardless of whether the car overruns or 
underruns saidlanding, said second included 
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90 

means comprising means for disconnecting 
and connecting them to the generator arma 
ture in Stichrianner as to reverse their excita 
tion and hears for redicing the voltage ap 
plied fossidcoils of alternate poles below that of the generator armattire. ". . . . . 
9.h.combiiation, an elevator car, a motor therefor, generator for supplying current 

to the motor'said generator having a series 2-2. fields indigi is for diving 
to a levelin Storale f : E: 

the coils of alternate poles from said source 

liveling switch, and means responsive operatiidf Said leveling switch for 
calising a change in the strength of the gen 
ertofield due to the seriesfield winding for 
is given armature current after a predeter fined inhe interval with the car approach 
ing the floor and after a longer time intervil 
upon retirning the car to the floor after an 
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said gener 
fo5 

iro 

10. Incombination, an elevator car, amotor 
therefor, 
to the motor said generator having a series 
field winding, means for driving said gener. 
ator, a leveling switch, means responsive to 

field due to the series field winding for a given 
armature current, and means for delaying 
the operation of the first named means for a 

turn of the car after it overruns the landing 
than in response to the operation of the level 
ing switch to cause the car to bome to the land 
ing as it approaches the landing. - . . . 

11. In combination, an elevator car, amotor 

i generator for supplying currenti 15 

20 

longer period of time in response to the oper 
ation of the leveling switch to cause the re 25 

30 
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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 
atoi', a leveling switch, means responsive to 
the operation of said leveling switch for caus 
ing a change of ampere turns of the series 
field for a given armature current, and means. 
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 combination, 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, 

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 specification. - 

LEE. DAVIS. 
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