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HIGH AND LOW SPEED LEVELING CONTROL FOR 
AN ELEVATOR WITH TACH SPEED SENSOR 

Raymond B. Pohlman, Memphis, Tenn., assignor to 
Dover Corporation, Memphis, Tenn., a corporation of 
Delaware 

Filed Aug. 13, 1962, Ser. No. 216,470 
3 Claims. (Cl. 187—29) 

The present invention relates to an elevator control 
system and, more particularly, to novel and improved 
apparatus for controlling the leveling of an elevator car 
at a ?oor at which it is being stopped. 
The accurate control of leveling and stopping of ele 

vator cars has long been a subject of much development 
and innovation in the elevator industry. In particular, 
in the ?eld of high speed passenger elevator installations, 
the ability to accurately level a car at a floor in a 
smooth stopping action has been a matter not Only of 
practical necessity, but of important commercial advan 
tage in a highly competitive ?eld. In order to achieve a 
consistently accurate stop at a ?oor the ?nal approach 
speed must be kept stable and the ?nal stopping action 
must be as slow as possible for the comfort of the pas 
sengers. Thus control of the ?nal few inches of travel 
of the elevator car becomes exceedingly important. If a 
low stable speed is obtained during this ?nal approach, 
the accuracy of leveling can be greatly increased. 
The Ward Leonard type of motor-generator control 

system is widely used as the drive means for traction 
elevators. A motor~generator system of this type has a 
serious drawback in that control is limited in the lowest 
operating speeds by the residual voltage present in the 
generator when the ?eld excitation of the generator is 
reduced to zero. In most cases, the residual 'voltage is in 
an order of magnitude of approximately 1/20 of the full 
voltage output of the generator. In order to have a 
stable system, the shunt ?eld excitation must be kept at a 
value slightly higher than the residual voltage which is 
susceptible of variation as a function of the length of 
run, the rate of deceleration, and other well known factors. 

In a high speed elevator installation, this residual volt 
age results in a speed of travel in the ?nal approach to a 
?oor that is equal to $420 of the normal high speed of the 
elevator car. Such a speed is not consonant with a smooth 
and accurate stopping action. In order to overcome the 
effects of this residual voltage, it has been necessary to 
provide a strong retarding action by the braking means. 
However, the varying coei?cient of friction caused by 
heating and humidity prevents the consistent production 
of an accurate stop irrespective of the strength of the 
braking action. 

In accordance with the invention, these and other dis 
advantages of the conventional form of leveling control 
in traction elevator systems may be overcome by the 
utilization of a compensating means which is responsive 
to the speed of travel of the elevator car and operative 
when the elevator car is leveling at a floor for modifying 
the control of the drive means, for example, through the 
provision of a feedback compensating winding on the 
electrical generator of the motor generator set for the 
elevator car which is energized by an electrical output 
signal responsive to the speed and direction of travel of 
the elevator car during leveling. 
For a more complete understanding of the invention 

reference may be had to the following detailed descrip 
tion taken in conjunction with the accompanying ?gures 
of the drawings, in which: 
FIGURES 1 and 2 are electrical schematic diagrams 

of an exemplary embodiment of an electrical control 
system, in accordance with the invention; 
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FIG. 3 is a straight-line diagram corresponding respec 
tively to FIGS. 1 and 2, and showing the relative loca~ 
tion of relays and their respective contacts; and 

FIG. 4 is a schematic diagram depicting in a single 
?gure the functional operating controls of the system of 
FIGS. 1 and 2. 
As an aid in understanding the invention as illustrated 

in the exemplary embodiment of the drawings, each of 
the various contacts associated with particular relays bear 
the same letter designation as the respective relays plus 
the distinguishing numerical suffix. Further, the condi 
tion of the contact as shown in the drawings, i.e. open or 
closed, is the condition of the contact with its con 
trolling relay deenergized. 
The relays disclosed in the exemplary embodiment of 

the drawing bear the following functional designations: 

D—Down direction relay 
LD—Down high speed leveling relay 
LEF-—Leveling feedback relay 
LRF——Low speed leveling feedback relay 
LU——Up high speed leveling relay 
P-—Potential relay 
PA-—Running relay 
U—Up direction relay 
V—Slow down relay 

Only those portions of the elevator control system 
directly involved in the operation and functioning of the 
compensating system of the invention are illustrated in 
the drawings or described in detail hereinafter, in order 
to clearly indicate the nature of the speci?c improve 
ment in an elevator control system to which the inven 
tion appertains and to particularly point out such parts 
as necessarily cooperate with the subject matter of the 
invention and may be necessary for a complete under~ 
standing of the invention by persons skilled in the eleva 
tor art. 

In FIGS. 1 and 4, a conventional controllable electrical 
drive means 10 have a controllable electrical generating 
means 11 is used to raise and lower an elevator car 
between a plurality of ?oors. The controllable electrical 
drive means 10 may operate as a Ward Leonard motor 
generator control system at selectively variable speeds, in 
accordance with operating principles and techniques long 
known in the elevator art. The motor controlled by the 
electrical generating means 11, the customary sheaves, 
cabling and mechanical connections as well as the eleva~ 
tor cars, are not shown, as they do not form any part 
of the invention and may be of any typical construction. 
A shunt ?eld winding 12 for the electrical generating 

means 11 is selectively energized across the electrical 
busses 101 and 102, which are preferably energized from 
a source of unidirectional current, in accordance with 
the intended direction of travel of the elevator car when 
the elevator car is to be operated. A speed controller 
13, which may take any suitable conventional form- and 
incorporate any and all necessary circuitry is connected 
at least in part in series relation with the generator shunt 
?eld 12 between the busses 1011 and 102. The direction, 
brake and slow down controls are generally represented 
by rectangle 14 and are intended to include and incor 
porate therein any and all necessary circuits for the con 
trol of the enumerated functions, such as are well known 
in the elevator art. For the purpose of a clear under 
standing of the present invention, the controls 14 include a 
conventional relay P, which is energized whenever elec 
trical potential is supplied to the elevator drive means 
and the brake is energized; a relay V, which is energized 
when the conventional hall or car call pickup circuits 
initiate the slow down of the elevator car; ‘and up and 
down direction relays U and D, which are respectively 
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energized in accordance with the intended direction of 
travel of the elevator car. 
When the elevator car is to be raised or lowered be 

tween floors, the potential relay P is energized and closes 
the normally open contacts P1 and P2, enabling the 
energization of the generator shunt ?eld 12 and the speed 
controller 13, which energization is complete when either 
the up or down direction relays U or D are energized to 
alternatively close their respective contacts U1 and U2 
or D1 and D2. It is to be assumed that the elevator 
car is now running between floors in accordance with con 
ventional elevator control techniques. The running con 
dition of the car is indicated by the energization of the 
running relay PA across the busses 101 and 102 through 
a now closed contact P3 and the normally closed con 
tacts LU1 and LD1, which remain in their normally 
closed condition except during the leveling of the car 
at a stop. 
The electrical output signal producing means 15 (FIG. 

2) includes a conventional tachometer generator arma 
ture 16, which is driven through a suitable mechanical 
coupling 17 from the elevator drive means generally shown 
at 18. The tachometer generator may be driven by the 
selector of a geared machine, or the brake pulley of a 
.gearless machine, for example. When the elevator car 
is running between the ?oors, there is no output from 
the electrical output signal producing means 15, since the 
tachometer generator ?eld 19 (FIG. 1) is deenergized by 
the normally open contact LEFl of the leveling feedback 
relay LEF. 
As the elevator car aproaches a floor at which it is 

to stop in response to the registration of a hall or car 
call, for example, the conventional call pickup circuits 
(not shown) initiate the energization of the slow down 
relay V (FIG. 1), which in turn closes the normally open 
Contact VI (FIG. 2) in the energizing circuits for the 
up and down- high speed leveling relays LU and LD. 
As the car comes into the high speeed leveling zone and 
assuming that it is traveling in the up directipn, leveling 
contact 21 closes, thereby completing the energization 
of the up high speed leveling relay LU. Leveling contact 
21 and the leveling contact 22, closed when the car is 
in the high speed leveling zone approaching a ?oor in 
the down direction, may be controlled by any conven 
tional form of leveling circuitry, the details of which 
do not form a part of the present invention. The ener 
gization of the up high speed leveling relay LU opens 
a normally closed contact LU1 in the energizing circuit 
for the running relay PA, deenergizing the PA relay and 
restoring the contact PAYI in the energizing circuit for 
the leveling feedback relay LEF to its normally closed 
condition to energize the LEF relay. Energization of the 
LEF relay results in the closing of normally open contact 
LEFI in the energizing circuit for the tachometer gen 
erator ?eld 19, which is energized from the busses 101 
and 102 through two variable resistances R1 and R2. 
A normally open contact LEFZ (FIG. 2) is also closed 
placing a rectifying means 23, which may take any suit 
able conventional form, but in this case is shown as a 
full wave reci?er, across a twelve volt alternating cur 
rent supply fed through a transformer 24 from a pair 
of alternating current supply busses 201 and 202, thus 
providing a low voltage unidirectional current output 
across conductors 25 and 26. 

Under normal conditions, with the tachometer gen 
erator ?eld 19 energized and the tachometer generator 
.armature 16 being driven in response to the operation 
of the elevator drive means 18, a voltage drop is pro 
duced in the electrical output signal producing means 15 
across a pair of load resistances 2-8 and 29 to provide 
two electrical output signals between the variable taps 
of the resistances 28 and 29 and a common point 30 
between the resistances. The electrical output signal 
produced between the tap of resistance 28 and the common 
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11 
point 30 is fed to an electrical transducing means 31, and 
the electrical output signal produced between the tap 
of the resistance 29 and the common point 30 is fed to 
an electrical transducing means 32 in push-pull relation 
to transducer means 31 with respect to a pair of com 
pensating ?eld windings 33 and 34 for the electrical gen 
erating means 11. 
The common point 35 between electrical transducing 

means 31 and 32 is connected to the common point 30 of 
the electrical output signal producing means 15 and the 
output conductor 25 of the rectifying means 23. A com 
mon point 36 between the compensating ?eld windings 
33 and 34 is connected to the other output conductor 26 
of the rectifying means 23. The electrical transducing 
means 311 and 32 are shown as transistors with their re 
spective bases B connected to the variable taps of the 
resistances 28 and 29. The collectors C of the trans 
ducer means 31 and 32 are connected respectively to 
the compensating ?eld windings 33 and 34. The emit 
ters E of the transducer means 31 and 32 are connected 
to the common point 315. 
The tachometer generator armature 16 of the electrical 

output signal producing means 15 is rotated in a direc 
tion dependent upon the direction of travel of the ele 
vator car by virtue of the mechanical linkage 17 to the 
elevator drive means 18. Therefore, the polarity of the 
output signals appearing on the taps of the resistances 
28 and 29 relative to the common point 30 vary as a func 
tion of the direction of travel of the elevator car. Since 
the inputs to the electrical transducing means 311 and 32 
are responsive to these output signals, conduction by the 
electrical transducer means 31 and 32 and, therefore, the 
energization of compensating ?eld windings 33 and 34 
are selectively controlled as a function of the direction 
of travel of the elevator car. 
The speed of rotation of the tachometer generator 

armature 16 varies as a function of the speed of travel of 
the elevator car so that the magnitude of the electrical 
signal outputs fed from the variable taps of the resist 
ances 28 and 29 to the electrical transducing means 31 
and 32 varies as a function of the speed of the elevator 
car. Thus one or the other of the compensating ?eld 
windings 33 and 34 is selectively energized as a function 
of the direction and speed of travel of the elevator car. 
The energization of one or the other of the compensating 
?eld windings 33 and 34 modi?es the control of the elec 
trical generating means on the travel of the elevator car 
to provide a compensating feedback. It is intended that 
the ?ux produced by the selected compensating ?eld is of 
opposite polarity to the flux of the main generator shunt 
?eld 12. 
As the elevator car slows down and comes into‘ the low 

speed leveling zone a contact 38, controlled in any con 
ventional manner by a circuit means not forming part of 
the invention, is closed in the energizing circuit of a low 
speed leveling feedback relay LRF (FIG. 2) to energize 
the LRF relay through the normally closed PA1 contact. 
The LRF relay in turn closes a normally open contact 
LRFll shunting the resistance R1 in series with the tach 
ometer generator ?eld 19. During high speed slow down, 
a capacitance C1 is connected in parallel with the tach 
ometer generator ?eld 19. During low speed leveling, a 
normally open contact LRF2 is closed by means of relay 
LRF to place a capacitance C2 in parallel with the ca 
pacitance 01. 

In operation, the generator shunt ?eld winding 12 is 
initially set and adjusted so that the car approaches the 
?oor at which it is to stop at a stable speed. The elec 
trical output signal producing means 15 produces a con 
stant output voltage which is fed through one of the 
electrical transducing means 31 and 32, depending upon 
the direction of travel of the elevator car, to energize 
the respective compensating ?eld windings 33 or 34. The 
?ux produced by the selected compensating ?eld winding 
is of an opposite polarity to the ?ux of the generator shunt 
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?eld winding 12, so that the total effective shunt ?eld 
is less than that produced by the shunt ?eld winding .12. 
Thus the electrical generating means 11 produces a lower 
output voltage resulting in a lower elevator speed. 

If for any reason, the car is approaching the floor at 
a speed greater than the selected value, the speed of the 
tachometer generator armature 16 will be greater than 
its normally expected value resulting in the production 
of a higher output voltage signal fed into the selected com~ 
pensating ?eld winding. Thus the effective shunt ?eld 
?ux is reduced and the car speed is reduced to the nor 
mal selected value. If the elevator car is approaching a 
?oor at a speed less than the selected value, the speed of 
the tachometer generator armature 16 is reduced and the 
output signal from the electrical output signal producing 
means 15 to the selected compensating ?eld winding 33 
or 34 is reduced, resulting in an increase in the effective 
shunt ?eld of the electrical generating means 11 and an 
increase in car speed to the normal selected value. 

Since the resistance of the tachometer generator arma 
ture 16 is normally much greater than the resistance of 
the compensating ?eld windings 33 and 34, it is neces 
sary to match the effective impedances to obtain a maxi 
mum power transfer from the electrical output signal 
producing means to the compensating ?eld windings. The 
variable resistances 28 and 29 constitute an impedance 
matching means to perform this function. 
The low speed leveling feedback relay LRF in re 

ducing the series resistance of the tachometer generator 
?eld 19 and increasing the shunt capacitance during low 
speed leveling results in a substantial increase in the out 
put signal of the electrical output signal producing means 
15 to in turn increase the current ?ow through the se 
lected compensating ?eld winding 33 or 34 to produce a 
low stable leveling speed. In adjusting the elevator con— 
trol system constructed in accordance with the inven 
tion, the taps of the variable resistances 28 and 29, as well 
as the taps of ‘the variable resistances R1 and R2 may be 
adjusted to provide a selected high leveling and low level 
ing speed resulting in a smooth, accurate stop with mini 
mum floor to floor time. 
Thus there has been provided, in accordance with the 

invention, a novel and improved feedback compensating 
system for controlling the accurate and smooth level-ing 
and stopping of an elevator car at a floor. 

It will be understood by those skilled in the art that 
the above-described embodiment is meant to be merely 
exemplary and that it is susceptible of modi?cation and 
variation Without departing from the spirit and scope of 
the invention. Therefore, the invention is not to be 
deemed to be limited except as de?ned in the depending 
claims. 

I claim: 
1. A control system for an elevator car adapted to 

travel between a plurality of ?oors, comprising a con 
trollable electrical generating means for raising and 
lowering the elevator car at selectively variable speeds, 
selectively operable leveling and braking means for 
effecting a controlled stop at a selected floor as the car 
travels from one ?oor to another including selectively 
operable high speed leveling means and low speed leveling 
means for controlling said electrical generating means, 
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6 
means responsive to the operation of said drive means for 
producing an electrical output signal representative of 
the speed of the elevator car, selectively energizable 
compensating means responsive to said electrical output 
signal and to the direction of travel of the elevator car 
for modifying the speed control of said electrical gen 
erating means, means responsive to the operation of said 
high speed leveling means for initiating the operation 
of said compensating means, means responsive to the 
operation of said low speed leveling means for varying 
the operation of said electrical output signal producing 
means to modify the operation of said compensating 
means, means for controlling the energization of said 
compensating means as a function of the direction of 
travel of the elevator car, and impedance matching 
means interposed between said electrical output signal 
producing means and said compensating means. 

2. An elevator control system as claimed in claim 1, 
wherein said compensating means comprises a plurality 
of selectively energizable compensating ?eld windings 
for said electrical generating means, said electrical out 
put signal of said signal producing means having a 
polarity dependent upon the direction of travel of the 
elevator car, and respective polarity responsive electrical 
transducing means for each of said plurality of com 
pensating windings. 

3. A control system for an elevator car adapted to 
travel between a plurality of ?oors, comprising a con- 
trollable electrical generating means for raising and 
lowering the elevator car at selectively variable speeds, 
selectively operable leveling and braking means for 
effecting a controlled stop at a selected ?oor as the car 
travels from one ?oor to another including selectively 
operable high speed leveling means and low speed level 
ing means for controlling said electrical generating 
means, means responsive to the operation of said drive 
means for producing an electrical output signal repre 
sentative of the speed of the elevator car, selectively 
energizable compensating means responsive to said elec 
trical output signal and to the direction of travel of the 
elevator car for modifying the speed control of said 
electrical generating means, means responsive to the 
operation of said high speed leveling means for initiating 
the operation of said compensating means, and means 
responsive to the operation of said low speed leveling 
means for varying the operation of said electrical output 
signal producing means to modify the operation of said 
compensating means. 
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