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To all u'hom, it may confer?): 
Be it know a that , froy D. C. FuRLow, a 

citizen of the United States, residing in 
Montclair, in the county of Essex and State. 
of New Jersey, have invented a new and use 
ful improvement in Riicro-Drive Hydraulic 
Elevators, of which the following is a speci 
fication. 
My invention relates to elevators and 

more particularly it) tie type commonly 
2 \?:i.iQi*s. 

The invention consists in the provision of 
means to control and level the elevator car 
with a desired ianding, the controlling 
means involving improved features of con 
struction, arrangement of parts and mode 
of operation, and being an improvement on 
Jny co-pending application, Serial Number 
59.736, filed November 5, 1915, Patent 
#1268,109, June 4, 1918. , Referring to the accompanying drawings, 
Figure 1, illustrates in a typical manner, a 
push-button controlled hydraulic elevator 
system embodying the apparatus arranged 
in accordance with the present invention; 
Fig. 2 illustrates in elevation, and with parts 
broken away, an enlarged detail view of cer 
tain of the controlling elements shown in 
Fig. 1; certain of the elements being partly 
broken away; Figs. 3 and 4 illustrate in sec 
tion, plan views of certain elements, and :? 

Figs. 3, 4, illustrate views taken on lines 
a-a, of Figs. 3 and 4 respectively, viewed 
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The elevator car, 
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in the direction of arrows b-b. 
The various elements comprising the ele 

vator System will first be designated, and 
their construction will thereafter be de 
scribed in detail. 

is supported by a 
plunger, A, operating in a cylinder, B. A 
main three-way valve, W, is connected to the 
plunger cylinder by a to and from pipe, 1. 
The inain valve is actuated through a rack 
and pinion connection, 2, to admit fluid to 
the plunger cylinder 'gin a pressure pipe, 
P, and to discharge said from the cylinder 
by way of discharge pipe, D. 
The electrical push-button system com 

prises ciectro-magnetic reversing switches, 
tR, R', car push-buttons, c, c', c', hall push 
bitions, , h, h', located at the different 
2a i landings designated L, L', L’; floor 
controller switches positioned in the eleva 
tor hatchway and designated f, f', f', f'; 

met 7). ; car holding magnet n', and door con 
tacts m. 
The elements thus far designated are well 

known in the art and have a well-known 
mode of operation, and, it is thought, need 
no further description. 
Coming now to the elements which form 

more particularly the subject matter of the 
present invention. they consist more essen 
tially of a hydraulic Inotor \, to actuate 
the main three way valve V: a valve mecha 
nism W to control the hydraulic motor M. 
and electro-magnets E, lE' controlled con 
jointly from the car and by the motor to 
actuate the valve W' in either direction 
from a centered or normal position against 
the action of springs 3 or 4, which act to re 
turn the valve mechanism to centered or cen 
tral position when the electro-magnets are 
deÉnergized. Additional springs, 5, 6, are 
provided to prevent an over-run movement 
of the valve mechanism past a centered or 
central position by the action of the springs, 
3 or 4, in centering the valve mechanism. 
The elements thus far designated together 

with the push-button apparatus, control the 
main valve W to effect operation of the car 
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at its maximum or relatively high rate of 
speed in an ascending or descending direc 
tion. 

In addition to the above pointed out 
mechanism, I pro vide auxiliary apparatus 
automatically to control and level the ele 
vator car at any desired landing, this appa 
ratus effecting movement of the car at a 
definite slow-rate of speed, and functioning 
independently of the main valve and its con 
ti'olling elements. 
The auxiliary apparatus comprises an 

auxiliary valve V', which togetiher with 
pipe connections, forms a by-pass around 
the main valve W, to supply pressure to, or 
exhaust pressure from the plunger, cylinder 
i3. The auxiliary valve is controlled to ef 
fect the leveling operation of the car, by 
means of cams and coacting Switches con 
trolled by movement of the car. There are 
two of these cams at each floor landing. 
offset froin each other and fixed in the eleva 
tor hatchway, the cams designated T form 
ing Yine set and being arranged in a comi 

O 
ing : 
Seši i om the cams T. Alpair of switches, 
y S. S., are carried by the elevator car, the 

85 

90 

95 

00 

05 

ane, and cams designated T” form 
other set in a common plane, but off- . 
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switch, S, being controlled by the cams, T, 
automatically to control the auxiliary valve 
W' to effect operation of the car in an as 
cending direction and level the same with a 

sists more essentially of a valve casing, 38, landing; the switch S being controlled by 
the cams T', automatically to control the 
auxiliary valve to effect operation of the 
car in a descending direction and level the 
same with the landing. 

10 : Electro-magnets ??· are controlled by 
the leveling cams and switches to actuate the 
auxiliary valve mechanism against the ac 
tion of the springs; 3' and 4, in either di 
rection from a centered or normal position, 
as illustrated in Fig. 2, the valve mechanism 
leing returned by the said springs, and pre 
vented from over-running the centered or 
normal position by the action of springs 
The hydraulic motor consists more essen 

tially of a casing, 7, and a piston, 8, adapted 
to move therein; the piston being secured to 
a piston rod, 8', and forming independent 
chambers, 9, 9', in the casing. An aperture 
10, connects the chamber, 9, with a pipe, 11, 
the latter serving to admit pressure to, and 
exhaust fluid from, the chamber 9. An 
aperture 10' connects the chamber 9 with a 
pipe 12, the latter serving to admit pressure 
to, and exhaust fluid from the chamber 9'. 
A shipper sheave, 13, is made in two sections, 
an inner section, 13, and an outer section, 
13, the outer section being supported by 
spring pressed rods, 14, carried by the inner 
section, the rods at their outer ends having 
knobs, 15, engaging grooves provided on the 
inner periphery of the outer section. The 
inner section, 13', is positively connected 
with the hydraulic motor, M, through a rack 
and pinion connection, 16, and under i ordi 
nary conditions the outer section, 13', is op 
erated with the inner section; but under cer 
tain conditions, hereinafter pointed out, the 
connection as herein provided between the 
two sections, permits the outer section to be 
moved upon application of power thereto, 
while the inner section may remain station 
ary. A rope or cable, 17, connects the 
sheave, 13, with the main valve sheave, 18. 
A pair of off-set cams, 20, 20', are movable 

with the piston rod, 8', the cam 20 being 
adapted to actuate switches, 21, 21', and the 
cam 20', being adapted to actuate switches, 
22, 22. These cams and the coacting 
switches function to control circuits for the 
electro-magnets, E, E'. 
The valve mechanism, V', consists more 

essentially nf a valve casing, 23, having an 
interior perfo, ate leave, 24, in which the 
valve stem, 25, is adapted to slide, the valve 
stem having enlarged heads or pistons, 26, 
27, 28, 29, which control the circulation of 
fluid between the fluid chambers, 30, 31, 32, 

65 
33, 34, and 35, formed in the easing 23. The 
valve stem is made hollow for a portion of 
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its length, communication between the inte 
rior and exterior of the stem being made by the openings, 36, 37. 
The auxiliary valve mechanism, V”, con 

70 
having an interiol perforated sleeve, 39, in 
which the valve stem, 40, is adapted to slide, 
the valve stem having enlarged heads or pis 
tons, 41, 42, and 43, which, control the circu- . 
lation of fluid between the fluid chambers or 75 
passages, 44, 45, 46. 
An auxiliary pressure pipe, P, connects 

with chambers 46 and 34, in the valve mech. 
anisms, V'', V', respectively. An auxiliary 
discharge pipe D' connects with chambers 44 
and 32 in the valve mechanisms W', W, re 
spectively. An auxiliary to-and-from pipe, 
1, forms a junction with the to-and-from 
pipe 1, and connects with the chamber 45 in 
the valve mechanism W’’. 

Pipes 11’ and 12, form a junction with 
pipes 11, 12 respectively, and connect with 
chambers 30, 31 respectively in the casing 23. 
Operation of the parts through a complete 

cycle of operation will now be described. 
Let us assume that the push-button, h, is 
pressed to bring the car to the first floor. 
landing, IL. Operation of the button, h, 
closes a circuit to the operating winding of 
the reversing switch, R', which circuit may 
be traced as follows: -- main to wire 47, 
door contacts m, both windings of the non 
interference magnet in, and its contacts, wire 
48, button h, wire 49, winding of the floor 
relay r, wire 50, floor controller switch f, l00 
wires 51, 52, thence the reversing switch 
winding to the - line. The reversing 

8) 
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switch R' now operates to close a circuit for 
the electro-magnet E, which circuit may be 
traced as follows: -- main, reversing switch 105 
contacts 53, wire 54, switch 22', to wire 55, 
winding of the electro-magnet E', and wire 
56 to the - line. The winding E' now re 
ceiving current, moves the valve stem 25 
toward the right, thereby establishing com- 110 
munication between the auxiliary pressure 
pipe P and the chamber 9, via the chambers 
34, 35 and pipe 11, and connecting the cham 
ber 9 with the auxiliary exhaust pipe D', 
via the pipes 12, 12 and chambers, 33, 32. 115 
Pressure being admitted to the chamber 9, 
effects movement of the piston 8 toward the 
right, the latter thereby actuating the main 
valve to connect the plunger cylinder with 
the discharge pipe D. In this manner oper- 120 
ition of the car in a descending direction is 
effected at a relatively high orniaximum rate 
of speed. 
Movement of the piston 8 causes the eam . 

20 to close switch 21, and when the said pis-125 
ton reaches its limit of movement in the 
right hand direction, the cam 20' engages 
and opens the switch 22, the latter thereby 
opening the circuit for the electro-magnet 
E. Since the latter is now cle&nergized, the 130 
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springs, 4, now act to return the valve mech 
anism V to normal or centered position; the 
motor piston remaining in its actuated posi 
tion until the car upon approaching to with 
in a predetermined distance of the first floor landing, engages and opens the floor switch 
f, thereby opening the circuit of the wind ing of the reversing switch R', which now 
opens its upper contacts, 53, and closes its 
bottom contacts, 53. The contacts 53' to 
gether with Switch 21 now being closed, es 
tablish a circuit for the electro-magnet E, 
which circuit may be traced as follows: 
-- main, wire 57, contacts 53, wire 58, 
switch 21, wire 59, thence through electro 
magnet E to the - line. The electro-mag 
net E, now receiving current moves the valve 
stem 25 toward the left hand from its already 
centered or normal position, thereby admit 
ting pressure from the pipe P' to the right 
side of the piston 8, via the chambers 34,33, pipe 12 and aperture 10', and connecting the 
aperture 10 with the discharge pipe D' for 
the discharge of fluid from the left side of 
the piston 8, via pipe 11, to chamber 35, 
thence through the hollow portion of the 
stem to chamber 32, via openings 37, and 36. 
and from the chamber 32, to the discharge pipe ID, via the pipe Dº. 

Pressure now being admitted to the right 
side of the piston 8, effects movement of the 
latter toward the left hand, thereby actuat 
ing and returning the valve to normal poS1 
tion and in this manner bringing the car to a 
stop by the action of the main valve mech anism. 
Movement of the piston toward the left 

hand moves the cam 20 out of engagement 
with the switch 22' which is then closed by 
the action of a spring 22', and when the pis 
ton reaches its center position the cam 20 
releases switch 21, which is thereupon oper. 
ated by the action of a spring 21'. The 
switch 21 now being opened, opens the cir 
cuit heretofore traced for the electro-magnet 
E, the springs 3 now acting to return the 
valve mechanism W to normal position, 
thereby cutting off all communication from 
the pipes P and D', to the chambers, 9, 9. 
Shortly after the car opens the floor switch 

f, which corresponds to the beginning of 
movement of the main valve to closing po 
sition, the switch S engages and is closed 
by the cam T', thereby closing a circuit for 
the winding of a relay 60, which circuit may 
be traced as follows: from the -- main to 
wire 61, two sets of back contacts (32 arranged 
in series, wire 63, safety switch (34, to a com 
mon feed wire 65, switch S' to wire 66, wind 
ing of relay 60, and wire 67 to the -line. 
The relay 60 now operates to close its con 

tacts 6', which close a circuit for the operat 
ing magnet X of the auxiliary valve metha 
nism W'. The electro-magnet X' now op 
erates to move the valve stem 40 toward the 

right hand, thereby connecting the plunger 
cylinder with discharge pipe D, via the pipe 
1, chambers 45, 44, and pipe D'. 
In this manner the auxiliary valve V' op 

erates independently of the main valve to 7 
continue movement of the car at a relatively 
slow rate of speed, in a descending direction, 
and when the car platform is substantially 
level with the landing L, the cam T. releases 
the switch S', which now opens by the action 75 
of a spring 68, thereby opening the circuit 
for the electro-magnet X". The latter now 
being deinergized, the springs will act 
quickly to center the valve mechanisin W', 
thereby bringing the elevator car to a stop. 80 
If for any reason the elevator car should 

Qver-run or coast past the desired landing, 
as in this instance the landing L, the switch, 
S, engages and is closed by the cam, '1'. The 
switch S closes a circuit for the winding of 85 
the relay 6), which operates to close its con 
tacts, 60', thereby closing a circuit for the 
electro-magnet X. The electro-magnet X 
now operates to move the valve-stem 40 to 
ward the left hand, thereby connecting the 90 
plunger cylinder B with the auxiliary pres 
sure pipei. The car will now ascend at a 
relatively slow rate of speed, until the car 
platform is substantially level with the land 
ig L, whereupon the switch, S, is released 95 
to open position by the cam, T, thus effect 
ing the deënergization of the electro-magnet 
X, and the centering of the auxiliary valve 
mechanism W', which operation cuts off all 
communication between the plunger cylin- 100 der and the pressure and discharge pipes, P’ 
and I). In this manner the elevator car is 
automatically returned to, and the platform 
stopped level with the desired landing, the 
auxiliary valve mechanism together with its 105 controlling elements acting automatically 
to maintain in effect the car level with the 
landing after the car is once brought to and stopped level with the landing. 
. This feature is of considerable practical 110 importance in this type of elevators, since 

any movement of the car away from the land 
ing, which for example may be caused by 
leaking valve mechanism, causes the aux 
iliary valve mechanism and its controlling 11.5 
parts to function and bring the car back to the landing. - 

The mode of operation of the various ele. 
ments for ascending direction of car travel, 
and by car push button operation, is substan- 120 
tially the same as has just been described 
for the descending direction of car travel as 
effected by the hall push button operation. 

In order to control the main valve mech 
anism in case of emergency, I provide a 125 
hand rope, 70, operable from the elevator car 
and permanently connected to the shipper sheave, 18. 
In order to permit free movement of the 

hydraulic motor piston, 8, by operation of 30 
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the hand rope, 70, and with the valve mech 
anism V in normal position, and the motor 
piston, S, in either a normal or actuated po 
sition, provide the fluid passages 30 and 
31, which with the valve stem in normal 
position as shown, allows free circulation 
of fluid from the chamber, 9, to the cham 
ber 9' when the piston, 8, is moved toward 
the left hand, and vice versa for movement 
of the piston in the opposite direction. 
On the other hand if the valve mechanism 

W' or hydraulic motor should stick, say 
for example in actuated position, or other 
Wise fail properly to function, the inner 
Section 13 of the shipper sheave thus be 
comes locked against movement, but the con 
nection provided between the inner and outer 
sections 13 and 13', allows the outer sec 
tion to release itself by a pull on the cable 
70. In this manner the main valve mecha 
nism W may be operated to control the ele 
vator car by operation of the hand rope, 
upon failure of the main valve controlling 
mechanism properly to function, the ar. rangement eliminating any need for clutch 
mechanism or connections to disconnect the 
locked i elements from the hand rope con 
nection to the main valve mechanism; the 
essential feature being, that the only opera 
tion necessary is for the operator to perform 
the usual, or what may be considered a 
habitual operation, which is to simply ac 
tuate the hand cable. 
The arrangement furthermore, provides. 

an automatic shut-off for the main valve 
mechanism, when the ear approaches either 
limit of travel, the car in its movement en 
gaging the stop-balls 71 on the cable 70. 
The electrical apparatus herein provided 

is shown as applied to a source of single phase alternating current supply, and for 
this purpose, the cores and armatures of the 
various magnets such as E, E, etc., are 
preferably constructed of laminated mate 
rial, but it will be understood that the elec 
trical system may as well be applied to a 
direct current source of supply, 
Having thus described my invention, and 

without limiting myself to the precise de 
tails of construction and arrangement of 
parts, what I claim as new and desire to . 

valve stem, means operable from the car secure by Letters Paten, of the United 

55 

States is:- . - - . . . . . 

1. In a hydraulic elevator system, the 
combination with the car, a main valve, a 
hydraulic motor to actuate the valve, and 
means automatically confrolled from the 
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car and by the motor, to control the Snid 
motor the said means comprising cams ac 
tuated by the motor, electric circuits, and 
switches in the said circuits actuated by the 
CalìS. . . ' 

2. In a hydraulic elevator, the combina 
tion with the car, a Haib valve, a hydraulic 
motor . device to actuai.e. the valve, valve 
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mechanism to control the hydraulic motor, 
electro-magnets to actuate the second named 
valye, manually controlled switches each 
controlling circuits to both electro-magnets, 
normally open switches controlled by the 
motor, in one of the circuits from each man 
ually controlled switch to the electro-imag 
nets, and normally closed switches controlled 
by the motor, in the other of the circuits 
from each manually controlled switch to the 
electro-magnets. . 

3. In a hydraulic elevator system, the com 
cination with the car, a main valve, a hy 
draulic motor device to actuate the valve; 
valve mechanism- to control the hydraulic 
motor, electromagnets to actuate the second 
named valve, electro-responsive switches con 
trolled from the car, each controlling cir 
cuits to both electro-magnets, additional 
switches included in each of the said cir 
cuits, and cams operable by the motor and 
adapted to actuate the latter named switches. 

4. Controlling apparatus for hydraulic 
elevators comprising a controlling valve, a 
motor device, and a shipper sheave, the said 
sheave comprising an inner Section posi 
tively connected with the motor device, an 
outer section positively connected with the 
main valve, and a connection between the 
inner and outer sections whereby operation 
of the sections as a unit, by the motor de 
vice is effected, but allowing the release of 
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one section from the other if the motor de- . 
vice is at rest. 

5. In a hydraulic elevator system, the com 100 
bination with the car, a main valve, a no 
tor device to actuate the valve, valve.mech 
anism to control the motor, electro-magnets 
to actuate the latter named valve mechanism, 
connected to opposite ends of the valve stems. a single auxiliary valve to effect operation 
of the car independently, of the main valve, 
and electro-magnets to actuate the auxiliary 
valve mechanism, connected to opposite ends 
of the valve stem. . . . . . 

6. In a hydraulic elevator system, the 
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combination with the car, a main valve, a . . 
hydraulic motor device to actuate the valve, 
valve mechanism to control the motor, elec 
tro-magnets to actuate the latter valve mech 
anism, connected to opposite ends of the 
and by the motor, jointly to control circuits for the electro-magnets, a single auxiliary 
valve to effect operation of the car inde 
pendently of the mainly alve, electro-mag 
hets to actuate the auxiliary valve mecha 
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nism, connected to opposite ends of the . 

named electro-magnets. 
7. In a hydraulic elevator system, the 

valve stem, and means operable by the car 
movement to control circuits for the latter 125 

combination with the car, a main valve, a 
hydraulic motor device, a sheave operable 
by the motor and connected to the main 130 




