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UNITED STATES PATENT OFFICE 
George D. Pettengill and Samuel v. Fletcher, 
Warsaw, N.Y., assignors to Warsaw, Elevator 
Co., Warsaw, N. Y. 

- Application February 1, 1949, Serial No. 73,966 
8 Claims. 

This invention relates to improvements in elec 
trically powered hydraulic elevator Systems; the 
term "hydraulic elevator' as used herein being 
intended to relate to a passenger and/or freight 
carrying elevator traveling within a hatchway 
and comprising a cage or car carried by a pis 
ton rod extending from a cylinder which is Sup 
plied with fluid from a pump. 

It is an object of the present invention to 
provide an improved type of hydraulic elevator. 
drive and braking mechanism embodying an in 
proved motor and pump interconnection means 
and an improved motor-pump electrical control 
System which is of Such character as to provide 
overall improved elevator car acceleration and 
deceleration characteristics as well as 'up' and 
"down' speed control, while employing the most 
economical type electric motor and avoiding need 
of complicated and expensive motor Speed con 
trol apparatus. 
Another object of the invention is to provide 

an improved hydraulic relevator drive mecha 
nism which provides a smoother starting oper 
ation while imposing lower inrush currents on 
the driving motor windings. 
Another object of the invention is to provide 

a new and improved hydraulic elevator drive 
mechanism which supplies a novel and improved 
braking action for stopping the elevator car. 
Another object of the invention is to provide a 

unique application and development of "electric 
braking' principles in hydraulic elevator drive 
devices. 
Another object of the invention is to provide 

a unique and improved hydraulic elevator driv 
ing mechanism which gives improved 'up' and 
"down' speed control and performance. 
Another object of the invention is to provide 

an improved hydraulic elevator driving and brak 
ing system which makes it possible to obtain 
“automatic levelling' of the car through means 
of a minimum of control arrangements. 
Another object of the invention is to provide 

a new and improved driving motor-to-pump cou 
pling arrangement in hydraulic elevator drives 
and the like, whereby to obtain smoother start 
ing and stopping of the elevator car. 
Other objects and advantages of the invention 

will appear from the specification hereinafter. 
In order to attain the objects and advantages 

set forth hereinabove the invention contemplates 
an elevator drive unit comprising a relatively 
low cost single winding type reversible A. C. mo 
tor of suitable horsepower; a traction type torque 
transmitter connecting the motor to the load; a 

(CI. 187-29) 
reversible positive displacement pump supplying 

* fluid from a reservoir to the elevator cylinder; a 
flywheel; a “holding valve in the line between 

: the pump and the cylinder; and where necessary, 
5 a suitable speed reduction gear unit intercon 
i:necting the driven portion of the torque, trans 
mitter and the pump. Within the concept. of 

"the present invention it is essential that the mo 
"itor be adaptable to...A. C. plugging service; that 

10... is, adaptable to sudden reversal as to phase re 
lation, and that the torque, transmitter be adapt 

"ied to “slip' while the motor is..."plugged' or 
when coming up to speed so. as to avoid excessive 
inrush of starting currents through the motor 

15 windings, and to avoid uncomfortable decelera 
rtion-acceleration of the elevator car. It is also 

essential that the tortue transmitter be of Such 
3'nature as to impose high: drag forces from the 
2-plugged motor upon the pump System during the 

20-initial high speed stage of elevator car deceler 
:ation preliminary to a stopping Operation; and 

i. it is further essential, for the purposes of: the 
invention, that; the torque, transmitter be de 

risigned to impose relatively low drag forces upon 
25, the pump during the later stages of elevator car 

deceleration, incidental to a stopping operation. 
The invention contemplates a novel motor 

torque control system: which obtains final stop 
ping of the elevator: car through “electrical brak 

3t ing” of the motor which is connected to the 
is pump, thereby requiring only a minimum duty 

ydraulic line valve device for "holding' 'pur 
poses only. The torque transmitter may be of 

25 some suitable traction type, such as for example 
35 a “fluid coupling' device employing the hydro 

kinetic principle or a hydraulic system of the 
torque converters type, or an electromagnetic 
lutch, or a suitable variable slip mechanical : However, I presently prefer 

purpose a “fluid coupling' de 
vice because of its mechanical simplicity and ruggedness and economy and ease of operations, 
as well as because of i erational character 
istics which so particularly adapt it to the prob 
lem as will be explained more fully hereinafter. Referring now to the drawing, the figure is 
a diagrammatic representation of an elevator 
driving and braking and control mechanism'em 
bodying the invention; and as illustrated therein is . inted upon a pist 
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all in accord with conventional elevator prin 
ciples. A conduit 5 connects at one end into 
the cylinder 4 and at its opposite end into the 
discharge port of a directionally reversible posi 
tive displacement type pump 16. The intake port 
of the pump 6 is connected to a conduit 8 lead 
ing into a fluid reservoir 20, and a bypass con 
duit 2 leads from the conduit 5 around the 
pump 6 into the reservoir. The conduit 2 in 
cludes a pressure relief valve 22, and a holding 
valve 23 is provided in the line of the conduit 
5 ahead of the take-off to the conduit 2. The 

10 

impeller of the pump 6 is connected to a shaft 
24 on which is mounted a flywheel and which 
in turn is keyed to the driven element of a trac 
tion coupling device which is illustrated gener 
ally at 25. The driving element of the traction 
coupling 25 is fixed to the armature shaft 26 
of the elevator driving motor 30. The motor 30 
is illustrated herein to be of the three-phase 
single speed A. C. type, and the valve 23 is ar 
ranged to be electromagnetically actuated by 
means of a solenoid 3 which is normally Spring 
biased into valve-closed position but energized 
through means of conductors 32-33 leading from 
the motor terminals into valve open position 
whenever the motor 30 is energized. 
In the drawing the circuits carrying power 

to the motor 30 are shown in heavy lines, COn 
mencing with supply mains 34-35-36 and 
thence leading through circuit controlled relayS, 
the operation of which will be explained fully 
hereinafter. It will of course be understood that 
the invention is applicable to various types of 
driving motors and control systems, and that the 
drawing herein purposely illustrates only a rela 
tively simple or “basic' motor control System. 
providing minimum elevator control features. 
Thus, the drawing herein shows a control SyS 
tem embodying the usual hatchway door contact. 
switches; an elevator car gate SWitch; normal 
limit switches; terminal limit Switches; a car 
safety switch, and the usual manual control 
switch in the elevator car. However, further ac 
cessory features may be readily added to the 
control system shown in the drawing herein as 
Will be readily understood by those skilled in the 
art, so as to include for example automatic Oper 
ation from hall buttons, automatic leveling, auto 
matic door Operation, and So on. 
Referring again to the drawing; whereas the 

power circuits are shown in heavy lines, the con 
trol circuits are shown in lighter lines, and the 
manual car control switch is indicated at 40 as 
comprising a lever pivotally mounted on the ele 
wator car wall. The lever 40 carries a conduct 
ing segment 42 which, when the lever is in its 
neutral position interconnects contact terminals 
44-46-48 of the control circuit. Commencing 
at the lower left hand corner of the drawing, 
it will be seen that a control circuit feed is 
picked up from supply main 35 by a control con 
ductor 50 which includes in Series therewith an 
appropriate number of hatchway door contact 
switches, depending upon the number of doors in 
the hatchway. In the drawing, for purposes of 
illustration, it is indicated that there are three 
doors in the hatchWay equipped with door COn 
tact switches, as indicated at 52-53-54, re 
spectively. The conductor 50 also includes the 
elevator car gate contact switch 55 and then ter 
minates at a normally open terminal 56 of a 
sequence control switch 60. The Switch 60 is 
actuated by a relay coil 62 as will be explained 
hereinafter. - 

The Second control circuit feed Originates at 
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4. 
supply main 36 and leads therefrom through 
conductor 64 and thence through the upper ter 
minal limit SWitch 66 and thence through the 
lower terminal limit SWitch 68 and thence 
through the car Safety SWitch 70 to the Con 
troller terminal contact 48. The contact termi 
nals 46-48 of the controller switch are inter 
connected by a conductor 72, and hence the Sec 
Ond control circuit continues on through termi 
nal 46 and through conductor 74 to a second 
normally open contact 76 of the sequence relay 
switch 6). Another conductor 78 leads from the 
contact 6 to the terminal armature 9 of a tWO 
way normally open motion responsive switch 80. 
The armature of the SWitch 80 is connected Such 
as by means of a friction coupling device 8 of 
the fluid coupling type to a shaft 82 which is in 
turn geared to the pump drive shaft 24 as by 
means of a sprocket-chain system 84. Hence, 
whenever the pump drive shaft is rotating in one 
direction the armature of the Switch 80 will be 
thrown over against One of either of the contact 
terminals 86-88 of the SWitch; While upon re 
Versal of the direction of Shaft rotation the 
Switch armature will be thrown over against the 
other contact terminal of the switch. However, 
When the pump drive shaft is stopped the arma 
ture of the SWitch 80 moves to its neutral or non 
contacting position, as under the influence of 
Spring means 89. 
Thus, it will be seen that when the car con 

troller. 4G is in its neutral position, as shown in 
the drawing, the Segment 42 thereof intercon 
nects the contacts 44-46-48 thereby creating a 
control feed from either terminal 46 or 48 to 
terminal. 44. Which is connected through conduc 
tor 9 to the relay coil 62 of the sequence control 
Switch 60. Thus, when all of the hatchway doors 
and the elevator gate are closed (with the car 
controller in neutral position) the relay coil 62 
is energized and lifts the SWitch device 60 so as 
to bridge the contacts thereof. By means of the 

45 

50 

60 

65 

70 

lower pair of contacts of the Switch the circuit 
of the relay coil. 62 remains energized and the 
relay switch holds itself closed, while the bridg 
ing of the upper pair of contacts of the relay 
Switch provides feed for the motor control relay 
coils 92-94-96. 
Thus, if the car controller handle 40 is moved 

Over to the 'up' position the segment 42 Will 
clear the contacts 44-46 and will interconnect 
the contact 48 with another contact foo, thereby 
providing a closed circuit from terminal OO 
through conductor 02, and thence through the 
upper normal limit SWitch 04 and thence to con 
tact 06 of a normally closed relay switch OB 
and thence through the relay coil 92 of a relay 
Switch i? 0. This will energize the coil 92, there 
by lifting the relay switch 0, whereupon the 
upper power control contacts thereof Will close. 
At the same time the auxiliary, contacts at the 
bottom of the switch f O will close, providing a 
closed circuit to the relay coil 96 on the relay 
switch 2. This lifts the switch 2, whereupon 
it Will be seen that the power control contacts of 
SWitches ff0- f2 are both closed, whereby a 
three phase power Supply is established to the 
motor 30 through power conductors 3-1 4 
f5. The motor will thereupon turn to drive the 
pump to force fluid from the reservoir into the 
cylinder f4 so as to raise the elevator car, the 
motor torque being transmitted through the fluid 
coupling 25. The fluid coupling device 25 there 

75 upon operates to provide a particularly “soft” acceleration effect because of its inherent tend 
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...ency to slip at slow. speeds, and to gradually. in- 325 becomes.less efficient as a torque transmitter, 
crease in torque: transmitting efficiency as...the and a progressivelyi Softening dragging effect is 

... Speed increases. Supplied by the motor to the pump, With the re 
As explained hereinabove, the solenoid device Sult...that as the elevator car slows down and ap 

... 30 is automatically energized.coincidentally... with 5' proaches the stop...the-deceleration rate Smooths 
energization of the motor 30 through conductors - off, thereby avoiding, violent deceleration shock 
32-33 leading from two of the motor terminals -in-connection with the Stopping operation. 

... so as to open the valve 23 whenever the motor. 30 When the pump is brought to:rest the traction 

... is energized, while the valve automatically...closes - Switch, 80 will open, thereby interrupting the cir 
... whenever the power to the motor is...interrupted, facuit to the contact 06 and the circuit to the re 

: thereby holding the elevator. - 
. The upward travel of the elevator...car may, of 
course, be interrupted either by...contact of any 

lay. Switch coil 94, permitting the switch 08 to 
... drop. This interrupts the power Supply to the 
...motor and to the Solenoid valve 23, whereupon 

suitable member extending from the car, such as the latter is closed to hold the elevator car...at 
a cam, with the upper. normal limit.switch arm, ... rest. or, by manual movement. of, the control handle ... It will be appreciated that if, instead of manual 
40 away from its 'up' position...: Assuming,...for return of the controller to neutral position as ex 
example, the control handle to have... been...re- ... plained hereinabove, the elevator car is permitted 
turned by the operator to its neutral position, the to:rise until the car cam opens the upper normal 
feed through the segment. 42 between the conti. 2(limit switch 04, the circuits to the coil 92 of the 
tacts 48-10C is thereby...interrupted, and the cir- ... Switch ... O. Will be interrupted; and that the 

, cuit including the coil, 92 in the up travel relay ... switch. 80 will thereupon assume control of the 
. . unit is now deenergized. Momentarily, however, system to cause reversal of the motor so as to 
the inertia of the car and the drive mechanism effect the braking action explained hereinabove 
will continue the upward travel of the car, and: '... and to finally stop the elevator car with the 
therefore the armature of the traction switch 80 holding valve 23 applied. 
is still biased to keep the 'up' travel contacts Downward car travel control is effected by the 
closed. Thus, the feed from the controller con- mechanism illustrated upon manual manipulation 
tact 46 forms a closed circuit through the con- ; of the controller 40 into its 'down' position, as 
ductors 74-78 and the traction switch 80 and the 33).shown in the drawing, whereupon the control 
conductor 24 and the contact. 26 of the relay circuits are completed to energize the 'down re 
switch. O. As the switch i? O. drops, due to de- lay” and the main line, switch if 2 to complete 
energization of the coil 92 as explained herein.- ... a three-phase power supply to the motor in re 
above, the circuit through the contact 26 is versed phase relation. The switch 80 then closes 
thereupon completed through switch contact. 128; 35 in the down direction upon starting of the eleva 
conductor 30, controller contact. 32, and thence to travel upon centering of the car control han 
through the lower normal limit switch 34, and idle. 40, or opening of the lower normal limit 
then back through conductor. 36 through con- switch 34, the relays 08- 2 will be deener 
tacts 38-39 of the relay switch f 0, to the coil gized, whereupon control circuit feed will be es 
94 of the down control relay switch 08, and 40 tablished through switch 80 and conductor f45 
thence through contacts; 40-56 of the switch to the coil 92 of the up relay ?lo, which will 
60 and thence through conductor 50 to the sup- in turn energize relay f2 and cause the motor 
ply main 35. to be “plugged.' The elevator mechanism will be 
Thus, the down control relay switch. O8 and the thereby braked as explained hereinabove until 

main line conductor switch 2 are both lifted, , it comes to rest at which time the armature of 
, thereby completing a three-phase power supply switch 80 assumes its neutral position. The con 
to the motor 30, but in reverse phase relation- trol circuit feed is then broken to the “up re 
ship to the direction of the previous operation of lay' 0, which then falls out and deenergizes 
the motor. The motor is thereby “plugged' or - the motor 30 and causes the valve 23 to be 
reversed, and drags upon the pump drive mecha- 50 set. 
nism and its flywheel to decelerate the latter in Thus, it will be understood that it is a particu 
the manner of a braking device; the traction cou- lar feature and advantage of the invention that 
pling device 25 permitting varying rates of slip : acceleration of the elevator car travel is acquired 
between the motor and the pump, depending upon through a traction-type coupling which prevents 
the relative speeds thereof. - violent acceleration effects, and that braking of 

It is with respect to this braking performance ... the car travel is acquired by “plugging' the sin 
of the motor 30 during. deceleration of the eleva- gle speed A. C. motor and transmitting the drag 

...tor car travel that the novel torque transmitting therefrom to the elevator pump drive shaft 
characteristics of the traction coupling device, through the traction coupling device which -de 
Such as for example of the So-called “fluid cou- 60 livers in improved manner a counter-torque op 
pling' type, become manifest and provide an im- erating to retard and stop the car. Thus, a 
proved electrical braking or "plugging' perform- nearly constant rate of deceleration is obtained 
ance when using a motor of the relatively eco- and no violent deceleration effectS are experi 
nomical single speed A. C. type. For example, enced, and the car comes to a "soft' stop because 
when the controller is moved to neutral position 65 of the braking characteristics of the “plugged' 
the driving mechanism is at first traveling at motor operating in Cooperation. With the novel 
relatively high speed, and the tendency of the coupling element of the driving system. 
pump end of the drive mechanism to overrun the What is claimed is: 
motor end of the mechanism is at first strenuously 1. In a hydraulic elevator drive and braking 
resisted because of the nature of the operation 70 control system, a directionally reversible alter 
of the fluid coupling device at high Speeds. Thus, nating current electric motor, a directionally re 
at this stage the motor imposes a high degree of versible positive displacement pump, a fluid con 
drag upon the drive mechanism, thereby tend- duit interconnecting said pump and the cylinder 
ing to quickly brake the car travel. However, of said hydraulic elevator, a fluid coupling device 
as the rate of car travel is reduced, the coupling 75 interconnecting the drive shaft of said motor and 
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said pump, and a power supply control system for 
said motor including manual Switch means Op 
erable to cause energization of Said motor, Switch 
means operable to reverse said motor to impose 
a counter-torque through said coupling device to 
halt the elevator travel, and means operable alto 
matically upon halting of Said travel to deener 
gize said motor. - - - - 

2. In combination, a hydraulic elevator cylin 
der, a directionally reversible positive displace 0. 

... ment pump in operative connection with Said 
cylinder, a reversible alternating current electric 
motor, a traction type coupling device intercon 
necting the drive shaft of Said motor and Said 
pump, and a power Supply control System for Said 
motor including manual switch, means operable 
to start said motor to run in either direction and 

... operable to reverse the phase relation of Said 
motor while running to impose a counter-torque 

... through said traction coupling device to halt the 
elevator travel, and SWitch means operable auto 
matically upon halting of Said travel to deener 
gize said motor. 

3. In a hydraulic elevator drive and braking 
control System, a reversible alternating current 
electric motor, an elevator driving pump, a fluid 
coupling device interconnecting the drive shaft 
of Said motor and Said pump, and a power Supply 
control system for said motor including manual 
Switch means operable to cause energization of 
said motor, Switch means operable to reverse said 
motor when running to impose a counter-torque 
through said coupling device to halt the elevator 
travel, and means operable automatically upon 
halting of said travel to deemergize said motor. 

4. In a hydraulic drive and braking System for 
elevators, a reversible alternating current motor, 
an elevator drive pump, a traction type coupling 
device interconnecting the drive shaft of Said 
motor and Said elevator drive pump, a con 
duit connecting Said pump to the elevator 
cylinder, a valve in the line of Said conduit, and 
a power supply control System for said motor in 
cluding Switch means operable to cause energiza 
tion of said motor, Switch means operable to re 
verse said motor when running to impose a coun 
ter-torque through said traction coupling device 
to brake the elevator travel, and means operable 
automatically upon halting of Said travel to de 
energize said motor and to close Said valve. 

5. In a hydraulic elevator drive and braking 
control System, a reversible alternating current 
electric motor, an elevator drive pump of positive 
displacement type, a fluid torque converter inter 
connecting the drive shaft of Said motor and Said 
elevator drive pump, and a power Supply con 
trol System for Said motor including manual 
Switch means operable to cause energization of 
said motor, Switch means operable to reverse 

5 

8 
said motor to impose a counter-torque through 
said converter to halt the elevator travel, and 
means operable automatically upon halting of 
Said travel to deemergize Said motor. 

6. In combination, a hydraulic elevator pump 
of positive displacement type, a reversible alter 
nating current electric motor, a torque converter 
coupling device interconnecting the drive Shaft of 
Said motor and said pump for actuating the lat 
ter, and a power Supply control System for Said 
motor including manual SWitch means operable 
to start Said motor to run in either direction and 
Operable to reverse the phase relation of Said 
motor while running to impose a counter-torque 
through said traction coupling device to halt the 
elevator travel, and motion responsive switch 
means operable automatically upon halting of 
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Said travel to operate to cause deenergization of 
Said motor. 

7. In a hydraulic elevator drive and braking 
control System, a reversible alternating current 
electric motor, an elevator drive pump of positive 
displacement type, a fluid torque converter inter 
connecting the drive shaft of said motor and 
Said elevator drive pump, and a power Supply 
control System for Said notor including manual 
SWitch means operable to cause energization of 
Said motor, SWitch means operable to reverse 
the phase relation of Said motor when running to 
impose a counter-torque through Said converter 
to halt the elevator travel, and means operable 
automatically upon halting of Said travel to de 
energize Said motor. 

8. In a hydraulic drive and braking System for 
elevators, a reversible alternating current motor, 
an elevator drive pump of positive displacement 
type, a fluid torque converter device interconnect. 
ing the drive Shaft of said motor and said elevator 
drive pump, and a power Supply control System 
for Said motor including Switch means operable 
to cause energization of Said motor, Switch means 
Operable to reverse the phase relation of Said 
motor when running to impose a counter-torque 
through Said fluid torque converter to brake the 
elevator travel, and means operable automatically 
upon halting of said travel to deemergize said 
notor. 

GEORGE D. PETENGIT 
SAMUEL V, FLETCHER 
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