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This invention relates to control systems for 
reciprocable mechanisms such as electric ele 
Vators and the like and particularly to means 
for stopping and maintaining the mechanism in 
registry with any of several Selected stopping 
points. 

In Patent No. 1961,133, I have described such 
an improved automatic leveling system for ele 
Wators and the like employing electronic tubes 
and providing for automatic leveling of the ele 
Wator car when it is within a given distance 
from the ianding at which it is to be stopped. 
The system described in the aforementioned pat 
ent includes an elevator controller which may 
be of any of the conventional types and in 
addition, mounted on the elevator car, an electro- . 
magnetic balance whose magnetic circuit is closed 
by an armature mounted in the hatchway in 
Such a manner that the reluctance of the mag 
netic circuit is a minimum when the car is 
exactly level with a landing and that the reluc 
tances of two parallel branches of the magnetic 
circuit differ from each other when the car is 
near a landing but not exactly at its level. A 
Voltage induced in a coil subjected to the flux 
of Said balance is a measure cf the departure 
Of the car from the desired level and affects the 
reversing controller to cause eyeing of the car. 

ir influence the reversing controller, the volt 
age induced in the coil aforementioned is caused 
to affect the impedance of two electronic tubes 
Which are connected to the forward and reverse 
Switches of the elevator controller, respectively, 
by influencing their grid seria, 

It has been found that with the aforemen 
tioned system under certain conditions the volt 
age variation obtainable to affect the grid volt 
age of the tubes is not sufficiently great to ob 
tain the desired accuracy of leveling while the 
unavoidable inductance in the grid circuit also 
reduces the Sensitivity of response and the pres 
ent invention has for its object to overcome the 
aforementioned influence and to make the grid 
Control more sensitive to the position of the ele 
vator car. To accomplish this result it is pro 
posed to provide an energy storage discharge 
circuit connected into the grid circuit in such 
a manner that the energy storage circuit accu 
mulates a charge which impresses on the grid 
a potential which is negative with respect to the 
cathodes of the tubes during their conducting 
half cycle, which negative bias combines with 
the other voltages impressed upon the grid 
circuits. 
The accompanying drawing illustrates the in 

(C. 172-239) 
Vention in connection with a single speed ele 
vator driven by a three-phase squirrel cage 
notor. 

In the drawing, - 
Figure is a diagram of such an elevator 

System, 
Figure 2 is a vector diagram of certain volt 

ages of the controller illustrated in Figure , 
and 

Figure 3 is a diagram of the relations of the 
instantaneous voltages of one of the electron 
tubes. 

Referring to the drawing, , , and L3 are 
the terminals of a three-phase current supply 
System. is a Squirrel cage induction motor 
which may be reversibly connected to the lines. 
through the electromagnetic switches 2 and 3. 
An electromagnetic brake B is provided in the 
usual manner. The switches 2 and 3 are pro 
vided with normally open main contacts for 
reversibly connecting the motor to the line when 
the respective switch is energized and normally 
closed auxiliary contacts 28 and 3 respectively, 
which insure in the usual manner, that only 
one of the switches 2 and 3 may be energized 
at a time. . The controllier also includes two 
electromagnetic relays 4 and 5, each provided 
With a Winding and a normally Open contact, 
Such contacts being connected in circuit with 
the Windings of Switches 2 and 3 respectively. 
In series with the windings of the relays 4 and 5, 
are gaseous electronic discharge tubes 6 and , 
respectively, each having a cathode, an anode 
and a grid. The cathodes may be of the heated 
type and supplied with current from the sec 
ondary winding 14b of a transformer 4, the 
latter having a primary winding 4 and an 
additional secondary winding A. The pri 
mary winding 4 is connected across the lines 

and . An elevator car Switch 8 provided 
With a contact ever 8 and stationary contacts 
8b and 8C provides for the selective energization 
of the switches 2 and 3 for reversing the motor 
Connections, while stationary contact 8d. is en 
gaged by the lever 8a when the car switch is 
in the neutra or 'off' position. 

The motor drives an elevator cage 9. Mounted 
On the cage is an E-shaped transformer core O 
having on its outer legs windings O and 0. 
respectively, and on its central leg windings foe 
and fed. Mounted in the hatchway and COs 
planar with the face of the transformer O are 
armatures. If, one of such armatures being pro 
ided for each floor landing where it is desired 

to obtain automatic leveling of the car. When 
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an armature f is opposite the magnet core 
it reduces the reluctance of the transformer and 
thus increases the electromagnetic coupling be 
tween the coils foa or b on the One hand aid 
the contral cois OC. and Odi on the other hand. 
The coils for and Ob are connected in Series 
across the lines 1 and and they are Wound 
in such a manner that the fluxes which they 
induce in the central leg cance each other so 
as to normally produce no resultant flux pass 
ing therethrough. On the other hand, if an 
armature ff bridges only one outer leg and the 
center leg as indicated in dotted lines in Figure 
a fix paSSes through the lower and central legs 

which induces a voltage of a certain phase rela 
tion with respect to the voltage of the coils to 
and iOb in the coils foe and 0 whereas, if the 
arnature should bridge the upper and the center 
legs, a voltage is induced in the coils foe and 
Odi which is opposed in phase to the first men 

tioned induced voltage. The two coils Oc and 
Éd are so connected to the grids of the tubes 
5 and that they impress upon them voltages 
with respect to their cathodes which are opposed 
in phase to each other. 

the common terminal of the cois Oc and 6d 
is connected to one terminal of the transformer 
winding f4. This transformer winding is 
shunted by a resister 20 having an adjustable 
contact 2 which iatter in turn is connected 
through an adjustable condenser 22 and the par 
allel adjustable resistance 23 to the center tap 
of the transformer winding 4b and thus to the 
Cathodes of the tubes 6 and respectively. Thus 
an adjustable portion of the voltage of winding 
4 may be super-imposed upon the voltages of 
the cois Oc and Cd, and the resultant voltage 
induced is impressed between the grids and the 
cathodes of tubes 6 and 7 respectively. 

I shall now explain the operation of the sys 
tem when the car approaches a landing and the 
switch 8 is moved to the center position, so as 
to complete circuit through contact 8d. 

Referring to Figure 2, it will be seen that E 
is the voltage impressed between the cathode and 
the anode of the tubes 6 and T. Et is the voltage 
impressed in the circuit between the cathodes 
and the grids of the two tubes by the transformer 
winding 4, while Eri and E2 are the voltages 
impressed upon the same circuit by the trans 
former windings oc and 0d respectively. - The 
values of the latter depend upon the position of 
the armature ff. The resultants of the voltages 
E and ET or Era, are the voltages. Eal and Eaz, 
respectively. 

Referring to figure 3 in which the instantane 
ous voltages for one of the tubes are illustrated 
it will be noticed that Egi is more positive than 
the critical voltage at the moment when E be 
comes positive and thus the respective tube would 
start conducting at the beginning of the anode 
positive half cycle and continue to conduct dur 
ing that entire half cycle, but due to the induct 
ance of its respective coil 4 or 5, in series with 
the anode circuit, such conduction continues for 
Some time during the Succeeding anode negative 
half cycle. This conduction during the anode 
negative half cycle provides a low resistance 
path for a charging current from the cathode 
to the grid, while the voltage EG1 is positive and 
this current puts a charge on that plate of the 
condenser conductively connected to the grid, 
which is more negative than the charge which 
would result if the tube were not conducting 
during part of the anode negative half cycle, the 

potential depending upon the adjustment of the 
condenser 22 and the resistance 23. This charge 
combines with the potential Eal to result in an 
effective grid potential Elgi. It will be observed 
that the negative charge supplied to the Con 
denser by the tube constantly tends to discharge 
through the resistance 23, especially also during 
the succeeding grid negative half cycle but by 
proper proportioning of the latter and of the 
condenser 22 the charge still remaining on the 
condenser is sufficient to reduce the grid poten 
tial to a value which at the beginning of the 
next anode positive half cycle requires a lesser 
change in ET1 to determine whether or not the 
tube. starts conducting. Thus a Smaller varia 
tion in the position of the armature f with re 
spect to the frame O is required to determine 
Whether the tube is conducting or non-conduct 
ing, thereby resulting in more accurate leveling. 
The voltage of the condenser also increases the 
voltage Eaa impressed upon the grid of the other 
tube to a value which shall be called EG2. 

It will further be noticed that with the arma 
ture positioned as aforementioned, the voltage 
Eg2 is lagging behind the voltage E by a very 
large phase angle, so that it is negative during 
substantially the entire positive half cycle. 
Hence the other tube is prevented from conduct 
ing. For the best results the voltages Ee should 
be relatively low, as then a small variation in 
ET will cause a great variation of Egi and Eg1, 
while with a relatively low voltage Ee the phase 
shift of Eaz is increased, which is also desirable 
for maximum sensitivity. 
The equipment as a whole operates in the fol 

lowing manner. If the operator wishes to direct 
the car in a downward direction he throws the 
lever 8 to the left, thereby energizing the mag 
net Switch 2 and connecting the motor primary 
to the line. As the car approaches the desired 
level the operator releases the lever 8 permitting 
it to move to the central position thereby inter 
rupting the circuit through the winding of the 
switch 2 and disconnecting the motor from the 
line, while at the same time current supplied to 
the brake B is interrupted and the car stops. 
However, if at that moment the car is in such 
a position that the armature f is located rela 
tive to the magnet core f as indicated by dot 
ted lines in Figure 1, a voltage ET1 is induced 
in the winding Oc of such polarity and magni 
tude that at the beginning of the positive half 
cycle the resultant grid voltage EGi is suffi 
ciently positive to permit tube 6 to become con 
ducting. Thus current is supplied to the relay 
4 which closes its contact and energizes the 
magnet switch 2. The motor is therefore ener 
gized and the elevator is moved downward until 
the magnet core O is substantially Symmetrical 
with respect to the armature f. In this posi 
tion substantially no voltage is induced in the 
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winding foe and therefore the grid potential 
EG1 lags substantially 180 degrees behind the 
plate potential and is negative during the entire 
positive half cycle because the only alternating 
potential in the grid circuit is that from the 
transformer winding f4. In addition the in 
stantaneous grid potential - is made still more 
negative by the negative bias derived from the 
energy storage circuit, aforesaid. Under these 
conditions no current flow is established during 
substantially the entire positive half cycle of the 
tube B and the relay 4 is de-energized thereby 
de-energizing the switch 2 and disconnecting the 
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tudies and relations of tube are under these 
conditions obviously the same, so that tube is 
also nonconducting. 

If the elevator in its downward travel afore 
described should over run the landing, the air 
mature will bridge between the center and the 
upper leg of the transformer O and under these 
conditions the voltage E of the winding 4 
combines with a voltage ET2 of the coil od 180 
degrees displaced from the position shown in 
Figure 2 to produce correspondingly displaced 
grid voltages Ege and Eloi, respectively, which 
affect the grid of tube in a manner similar 
to the effect described in connection with tube 
6 and the elevator motor is re-energized until 
the car is level with the landing. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. The combination with a reciprocable mech 

anism, a motor for driving said mechanism, an 
alternating current source, electro-magnetic 
reversing means, and switch means for control 
ling the operation of the mechanism between 
Selected points of its path, of registering means 
connected in circuit with said reversing means 
when said switch means are in the 'off' posi 
tion and the mechanism is near a selected point, 
including a gaseous electronic discharge tube 
having a cathode and a grid, a transformer hav 
ing relatively movable parts One part mounted on 
the mechanism and another part located at a 
Selected point and adjacent to the path of the 
first part, said transformer having a primary 
winding connected to Said Source and a second 
ary winding arranged to have induced therein 
a voltage which varies in accordance with the 
position of the mechanism relative to the se 
lected point, a supply Of Constant voltage, an 
electric energy storage circuit connected between 
said cathode and said grid to be charged to a 

3. 
given voltage by a current flowing therebetween 
and varying in response to an operating condi 
tion of said tube, and means to impress a volt 
age which is the resultant of said given voltage, 
said constant voltage and said varying voltage 
upon said grid of Said tube to control Said motor 
to effect registry of said mechanism. 

2. The combination with a reciprocable mech 
anism, a motor for driving said mechanism, an 
alternating current source, electromagnetic re 
Versing means and Switch means for controlling 
the operation of said mechanism between se 
lected points of its path, of registering means 
connected in circuit with said reversing means 
when said switch means are in the “off' posio 
tion and the mechanism is near a selected point, 
including two gaseous electron discharge tubes, 
one for each direction of operation of said mech 
anism, each of said tubes having a cathode and 
a grid, a transformer having relatively movable 
parts, one part mounted on the mechanism and 
the other part located at a selected point and 
adjacent to the path of the first part, said trans 
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former having a primary winding connected to . 
said source and a secondary winding arranged to 
have induced therein a voltage whose magnitude 
and phase varies in accordance with the position 
of the mechanism relative to the selected point, 
a Supply of Constant voltage, an electric storage 
circuit connected between said Cathodes and 
said grids to be charged to a given voltage by 
a current between said cathodes and said grids 
and varying in response to an operating condi 
tion of said tubes, and means to impress a volt 
age which is the resultant of said given voltage, 
said constant voltage and Said varying Voltage 
upon said grids of said tubes to thereby control 
said motor to effect registry of said mechanism. 

GENDON C. BROWN. 40 

  


