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UNITED STATES PATENT OFFICE. 

NORMAN C. BASSETT, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIE IIYDRAULIC 
ELEVATOR COMPANY, OF ILLINOIS. 

ELEVATOR. 

SPECIFICATION forming part of Letters Patent, No. 570,592, dated November 3, 1896. 
Application filed July 6, 1888, Serial No. 279,190, (No model. 

To (till tufuOT, it I (lity conce7n 
Be it known that I, NORMAN C. BASSETT, 

a citizen of the United States, residing at Chi 
cago, county of Cook, and State of Illinois, 
have invented certain new and useful Im 
provements in Elevators, fully described and 
represented in the following specification and 
the accompanying drawings, forming a part 
of the Salme. 
This invention relates to a valve apparatus 

for controlling the movements of an elevator 
Cal. 
A full understanding of the invention can 

only be given by an illustration and a de 
tailed description of an organized elevator 
embodying the same. All preliminary de 
scription will therefore be omitted and a full 
description given, reference being had to the 
accompanying drawings, in which 

Figure 1 is an elevation of a hydraulic ele 
vator equipped according to the present in 
vention. Fig. 2 is an enlarged elevation of 
the auxiliary-valve apparatus, looking from 
the right of Fig. 1. lig. 3 is a sectional ele 
vation of the same. Fig. 4 is a horizontal 
section of the same, taken on the line 4 of 
Fig. 3. Fig. 5 is a diagram showing the elec 
trical connections for operating the valve ap 
paratus from the car. Fig. 6 is an enlarged 
view of a part of Fig. 3. 

Referring to said drawings, it is to be un 
derstood that A represents the elevator-car, 
B a hydraulic cylinder or other motor by 
which the car is raised, and C the hoisting 
cable, all of which parts are organized in the 
usual and well-known manner. The cylinder 
B is provided with the usual induction, circu 
lating, and discharge pipes C. b. c. 
D represents the mechanism for controlling 

the movements of the elevator-car, which in 
the case shown is the main induction and ex 
haust valve of the cylinder B, which is of . 
any suitable construction to allow the water 
to circulate to cause the car to descend when 
the valve is in one position; to allow the wa 
ter to escape from the cylinder to permit the 
car to ascend when the valve is reversed, and 
to prevent both the circulation and exhaust 
of the water to stop the car when the valve is 
in an intermediate or mid-position. Such 
cylinders and valves are in common use and 

their construction is Well known. I have 
not, therefore, deemed it necessary to illus 
trate or describe the same in detail. It is to 
be understood, however, that the cylinder B 
may, if preferred, be arranged horizontally 
instead of Vertically, or may be a motor ar 
ranged in any of the Ways common in eleva 
tOl'S. 
The main induction and exhaust Valve D 

or other controlling mechanism is connected 
by a rod d with a cross-head E, which works 
upon a vertical guide F and is provided with 
a rod G, which is connected to a piston g, 
which works in an auxiliary cylinder II, hav 
ing induction and exhaust ports 23, which 
admit and exhaust the Water to and from the 
opposite sides of the piston (), moving it and 
the connected main valve upward or down 
ward as it is desired to cause the car to as 
cend or descend. The ports 2 3 are con 
trolled by means of an auxiliary-valve appa 
ratus I, which is operated through two pri 
mary valves from electromotors under con 
trol of the conductor in the car or of a per 
son at any landing, as will be hereinafter de 
scribed. 
The auxiliary - valve apparatus consists, 

primarily, of a Valve composed of three pis 
tons 4 5 (3, located in a valve-chamber into 
which the ports 23 open and into which also 
open ports 7 S, which communicate with an 
induction-pipe 9, through which Water is ad 
mitted from the circulating-pipe b or other 
source under suitable pressure to operate the 
piston g. The pistons 456, forming the aux 
iliary valve, are connected to a common rod 
10, and are so arranged that when in their 
normal or mid position they close both the 
ports 7 S and prevent the entrance of water 
from the pipe 9 to the valve-chamber. The 
ports 23 are so arranged that When the aux 
iliary valve is in its mid-position they open 
into the chatmber between the pistons 45 and 
56, respectively. The chamber in which the 
auxiliary valve is located is also provided 
with an exhaust-pipe 12, which opens into 
the chamber in such position as to be directly 
opposite the piston 5 when the latter is in its 
normal or mid position, but this pipe is of 
such size as not to be closed by the piston 5, 
so that when this piston is in its mid-position 
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communication is established between both 
the ports 23 and the exhaust-pipe 12. When, 
however, the auxiliary valve is moved either 
up or down from its mid-position, communi 
cation is cut off between the port 2 or 3, as 
the case may be, and the exhaust-pipe, leav 
ing that pipe, however, in communication 
with the other port. The chamber in which 
the auxiliary valve is located is extended be 
yond the ends of the valve, forming two pri 
mary cylinders 13, which communicate by 
pipes 1415 with a pipe 16, which in turn com 
municates with the pipe 9 or other source of 
water supply, and through which water is 
allowed to enter the cylinders 13, so as to act 
upon pistons 46, formed by the ends of the 
valve, to move the valve in opposite direc 
tions. The cylinders 13 are made somewhat 
larger in diameter than the pistons 46, and 
the pistons are provided with loose rings 17, 
which are acted on by the pressure of the 
water upon the induction side of the valve 
and move freely upon the pistons, but are 
limited in their outward movement by shoul 
ders 47, formed on cylinders which overlap 
the rings. The ends of the pistons 46 are pro 
vided with flanges 1S, which overlap slightly 
onto the rings and carry the rings away from 
the shoulde's 47 when the valve is moved from 
its mid-position. The admission and exhaust 
of the Water to and from the cylindel's 13 are 
controlled by means of valves 19, termed, for 
convenience, “primary valves, which are lo 
cated in chambers 20, with which the pipes 
14 15 16 communicate, and which also com 
municate with discharge-pipes 4S, through 
which the Water escapes after performing its 
work in the cylinders 13. The rods 21 of the 
Valves 19 are connected to the armatures 22 
of a pair of electromotors K L, which, as 
herein shown, consist of ordinary electro 
magnets, and will, therefore, for convenience, 
be hereinafter termed “magnets; but it is to 
be understood that this term includes any 
form of electromotor which is capable of be 
ing energized by the passage through it of an 
electric current. 
The operation of the apparatus as thus far 

described is as follows: So long as neither of 
the magnets K L is energized both of the pri 
mary valves 19 will remain in position to pre 
vent any water from entering the primary 
cylinders 13 to act upon the pistons 46 and 
in position to allow the Water in the cylinders 
to escape through the pipes 14 15 to the ex 
haust-pipes 4S. When the primary valves 
are in this position, the Water entering through 
the pipe 9 will act upon the rings 17, so as to 
force and hold both of the rings against the 
shoulders 47, thereby holding the auxiliary 
valve in its mid-position and causing the pis 
tons 4 (3 to close the induction-ports 7 S and 
prevent the entrance of Water to the auxil 
iary cylinder II, and as a consequence the 
main valve D will not be operated, but will 
remain in whatever position it may occupy. 
So long as the auxiliary valve is in its normal 
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or mid-position both of the ports 23 of the 
cylinder II will be in communication with 
the exhaust-pipe 12, as already explained, SO 
that any water in either end of the cylinder 
will be permitted to escape freely and thus 
offer no resistance to the movement of the 
piston g in either direction. As soon as one 
of the magnets-K, for example-is ener 
gised by the closing of the electric circuit 
through it, its armature 22 will be attracted, 
thus raising the primary valve 19, connected 
to that armature, so as to close the exhaust 4S 
and open communication between the pipes 
1416 and thus allow the Water to flow through 
the pipe 14 and enter the cylinder 13, so as 
to act upon the piston 4G. The Water thus 
entering the cylindel 13 and acting upon the 
piston 4G will overcome the pressure of the 
water against the opposite side of the ring 17 
and move the auxiliary valve downward, SO 
as to bring the ports 3S into communication 
and allow the water from the pipe 9 to enter 
the cylinder II and move the piston () upward. 
As the auxiliary valve is thus moved down 
ward any water contained in the cylinder 13 
below the valve will find its escape through 
the pipe 15 to the exhaust-pipe 4S. At the 
same time that communication is established 
between the ports 3S by the downward move 
ment of the auxiliary valve communication 
will also be cut off between the port 3 and 
the exhaust-pipe 12, as before explained; but 
communication will remain established be 
tween the port 2 and the exhaust-pipe 12, so 
as to allow the Water contained in the upper 
end of the cylinder II to escape as the Water 
enters the lower end of the cylindel'. The 
upward movement of the pistong will, through 
the connections which have been described, 
impart a corresponding movement to the 
main valve, thereby allowing the Water to es 
cape from the lower end of the cylinder B 
and causing the car to ascend. As soon as 
the circuit through the magnet K is broken 
the primary valve 19 will resume its normal 
position, thereby opening communication be 
tween the pipes 14 and the exhaust 48; and as 
soon as this is done the pressure of the Water 
upon the under side of the piston G will re 
store the auxiliary valve to its normal posi 
tion and stop the movement of the main 
valve. By closing the circuit through the 
other magnet the same operation will take 
place, but in the levelse direction, thereby 
causing the main valve to move (lo Wil Ward, 
so as to permit the Water to circulate from 
the upper to the lower end of the cylinder IB 
and permit the car to descend, or if it is de 
sired to simply stop the car the circuit will 
be broken through the magnet as soon as the 
main valve D arrives at its mid-position. 
The car Will thell remain at rest, 
The ports 7 S are provided with adjustable 

plug-valves i, by which the areas of the two 
ports can be adjusted independently to regul 
late the supply of water passing to the upper 
and lower ends of the cylinder II. This is an 
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important feature, as it is frequently desir 
able to cause the pressure exerted upon the 
upper and lower sides of the piston g to vary 
to compensate for the Weight of the piston 
and connected parts which acts to aid the pis 
ton upon its downward movement and to re 
sist it upon its upward movement. 
The system of electical connections which 

Will preferably be employed for energizing 
the magnets to operate the primary valve 19, 
as just described, will now be explained. In 
this explanation it will be assumed that the 
magnet K controls the ascent of the car and 
the magnet L its descent. In the Organiza 
tion as herein shown the two magnets are en 
ergized by separate batteries M, and this is 
preferable, but is not in all cases necessary, 
as in some cases a single battery may be elm 
ployed for both magnets. One pole of each 
magnet is connected to a wire?, which leads 
to the elevator-car, where it is connected to 
two wires h (c., which return to the other poles 
of the magnets and include the batteries M. 
The courses of these circuits and also of the 
other circuits to be hereinafter referred to 
can readily be traced by reference to Fig. 5 
of the drawings. The wires f h, k are con 
nected to the traveling car by being formed 
into a suitable cable which hangs in the shaft 
with sufficient slack to allow for the travel of 
the car. The circuits f handfil; thus formed, 
each of which includes one of the magnets, 
are provided with push-buttons or other cir 
cuit-closers l n, located upon the car. 
The term “push-button’ is herein used for 

convenience and it is to be understood as in 
cluding any means for making and breaking 
the circuits. 
From the description of the auxiliary-valve 

apparatus which has already been given it 
will readily be seen that by operating the but 
ton l to close the circuit f hand thus energize 
the magnet Kthe car will be caused to ascend, 
and that by releasing said button, so as to 
break the circuit.fh and deemergize the mag 
net, and then operating the button 172 to close 
the circuit flk and energize the magnet I, the 
car will be stopped or caused to descend ac 
cording to the length of time the circuit flic 
is kept closed, and Vice Versa. The car can 
be controlled from the landings in the same 
manner by providing the circuits fl, and fl: 
with branch circuits which include push-but 
tons located at the landings. 
From What has been said it will be seen that 

the circuits.fh and flk are sufficient to en 
able the conductor to cause the car to ascend 
or descend and to come to rest at any desired 
point. In order, however, to stop the car in 
exactly the proper position at any landing, it 
is necessary to close the circuit, which is to 
levelse the main valve and hold it closed uln 
til the car has been brought to rest and then 
to immediately break the circuit, so as to ar 
rest the main valve in its mid-position, as, if 
the circuit is maintained closed after the car 
has stopped, the main valve will not be ar 

rested in its mid-position, but will move on 
Ward past that position and thus reverse the 
movement of the car. It is therefore de 
sirable to provide means by which, when it is 
desired to stop the car at any landing, the 
circuit will be automatically broken as soon 
as the car is stopped. For this purpose the 
wire f is provided with a branch n, which in 
cludes a push-button O, located upon the car, 
and also a pair of contact-plates 23, located 
adjacent to the rod G of the auxiliary piston 
g, and the wires l l are provided with 
branches p q, which are connected to con 
tact-plates 24 25, also located adjacent to the 
rod G and to the plates 23. The rod Gis pro 
vided with two contact-plates 26, which are 
so positioned upon the rod that when the pis 
tong is in its mid-position, which corresponds 
to the mid-position of the main valve, the 
connection will be broken between both the 
contact-plates 23 24 and 2325, but that when 
the piston g has been moved up or down from 
its mid-position the plates 26 will operate to 
form an electrical connection between the 
plates 23 24 or 23 25, as the case may be, and 
the connection thus formed will remain until 
the main valve and the piston g have been 
moved back to their mid-position. Assum 
ing, now, that the main valve has been moved 
upward from its mid-position, so as to cause 
the car to ascend and at the Salme time close 
the circuit through the plates 2324, it is only 
necessary in order to stop and retain the car 
at any point to press the button O. The cir 
cuit will then be completed through the 
wires in q if thereby energizing the magnet 
L, so as to reverse the main valve and cause 
it to descend until it arrives at its mid-posi 
tion, when the circuit will be automatically 
broken, thereby deemergizing the magnet and 
preventing the main valve from being moved 
past its mid-position and thus stop and re 
tain the car. The operation of stopping the 
car when it is descending will be the same, 
except that in that case the circuit will be 
closed through the wires in phf and the mag 
net K. 
In addition to means for operating the con 

trolling mechanism electrically in the ordi 
nary working movements of the elevator it is 
desirable that means should be provided by 
which in case of an accident or in case the 
electrical appliances or the primary or auxil 
iary valves should for any reason become in 
effective the conductor can have positive con 
trol of the main valve by means of mechan 
ical connections. For this purpose the rod G 
of the auxiliary piston g is provided with a 
rack 27, which is engaged by a pinion 2S, 
fixed upon a shaft 29, which carries a pulley 
30, around which passes an ordinary hand 
rope N, which passes around suitable pulleys 
S and extends through Or adjacent to the car 
in the usual mannel'. The pulley 30 is mount 
ed to turn freely upon the shaft 29 and to be 
capable of a limited movement longitudinally 

| upon said shaft. The hub 31 of the pulley 30 
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is provided with a circumferential groove, in 
which is seated a loose ring 32, having trun 
unions 33, which are connected to a pair of 
rock-arms 34, which extend from a shaft 35, 
having an alm 36, which is connected by 
links 37 with a head 3S, which moves frcely 
between stops 39, formed upon the rod 10 of 
the auxiliary valve. The shaft 29 is pro 
vided with a pair of arms 40, which are keyed 
rigidly to the shaft and are provided at their 
outer ends with forks 41, which embrace ob 
lique ribs 42, formed upon the inner periph 
ery of the rim of the pulley 30 in such man 
ner that whenever the pulley is moved about 
its shaft the ribs 42, moving in the forks of 
the arms 40, will act to move the pulley lon 
gitudinally on or along the shaft 29, and 
thereby impart a rocking movement to the 
arms 34 36. The movement of the forks 41 
upon the libS 42 is limited by means of stops 
45, arranged upon the opposite sides of the 
forks. The arms 40 are connected to the pull 
ley 30 by means of a yielding connection 
formed of springs 43, which are connected to 
the rim of the pulley and to rods 44, which 
pass freely through openings in the arms and 
are provided with heads upon the opposite 
sides of the arms. These springs are so ad 
justed as to normally hold the pulley in such 
position that the forks of the arms will be 
midway between the stops 45. The opera 
tion of this part of the apparat UIS is as fol 
lows: As the allNiliary piston g is moved up 
and down in the cylinder II by the admission 
and exhaust of Water to and from the cylin 
der the rack 27, engaging with the pinion 2S, 
will revolve the shaft 29 and impart a corre 
sponding movement to the arms 40. The ten 
sion of the springs 43 is, however, SO adjusted 
that as the arms 40 are thus moved the springs 
will overcome the resistance caused by the 
friction of the hand-l'Opc in passing around 
its pulley's S and cause the pulley 30 to move 
with the shaft 29, so that the forks 41 will not 
move upon the ribs 42, and as a consequence 
the pulley 30 will not be caused to move lon 
gitudinally upon the shaft 29 and no rocking 
movement will be imparted to the arms 3436. 
The stops 39 upon the rod 10 are so positioned 
with relation to the head 3S that so long as that 
head remains in its normal position the move 
ment of the valve-rod 10, occasioned by the 
movement of the auxilially Valve, Will not bring 
either of the stops 39 into engagement. With the 
head 38. If, however, the pressure upon the 
rings 17 should at any time fail, owing to the 
binding of the rings or for any other reason, 
to restore the auxiliary valve to its normal or 
mid position after it had been moved in either 
direction, or if, Owing to defective operation 
of either of the primary valves or for any 
other reason, the auxiliary valve should fail 
to operate properly to admit Water to either 
end of the cylinder II, the conductor can by 
operating the hand-rope overcome the ten 
sion of the springs 43 and turn the pulley 30 
upon its shaft 29. 

ribs 42 and armS 40, cause the pulley to 1)0 \e 
longitudinally upoll the shaft in One direc 
tion or the other, according to the direction 
in which the hand-rope is noved, and thereby 
rock the arms 34 30 and bring the head 3S 
into engagement with one or the other of the 
stops 39 and thus force the auxiliary valve 
to its nolmal position, SO as to bring the ports 
23 of the auxiliary cylindel' into cummuni 
cation with the exhaust-pipe 12, and then op 
erate the auxiliary valve so as to bring the 
ports 27 or 3S into communication to admit 
water to the upper or lower end of the cylin 
der II. As soon as the auxiliary Valve has 
been brought to this position the stops 45 Will 
engage with the ends of the arms 40 and thus 
lock the pulley 30 to its shaft 29, and the con 
tinued movement of the pulley by the hand 
rope will then, through the shaft 29, pinion 
2S, and rack 27, operate the auxiliary piston 
g and the main valve directly. It will thus 
be seen that if for any reason the electrical 
apparatus becomes ineffective or the primary 
or auxiliary valves become inoperative, or 
any of the water-passages leading to the pri 
mary cylinders 13 or the auxiliary cylinder 
II become clogged, so as to prevent the proper 
operation of the auxiliary-valve apparatus, 
the conductor can have positive mechanical 
control of the auxiliary valve, and if this is 
not sufficient he can by the continued move 
ment of the hand-rope have positive mechan 
ical control of the main Valve, the same as in 
the ordinary constructions in common use, 
and it will further be seen that by reason of 
the organization which has been described it 
is not possible for the main valve to become 
locked by the failure of the auxiliary valve 
to respond to the Water-pressure, So as to 
maintain an open exhaust from the auxiliary 
cylindel'. 

I do not claim the combination, With the 
mechanism for controlling the movements of 
the elevator, of the auxiliary cylinder and 
piston for operating said mechanism, the 
auxiliary valve for controlling said pistol), 
which valve is normally maintained in posi 
tion to allow the water to flow out of the cyl 
inder, a piston for operating said all Niliary 
valve, and a primary valve for controlling 
said last piston. Neither do I claim the fore 
going in combination with a l'ope connected 
to operate said controlling mechanisln from 
the elevator. Neither do I claim the elec 
trical connections herein shown for operating 
the primary valves and for automatically a 1'- 
resting the main valve in its mid-position to 
stop the car, as these combinations and fea 
tures are the invention of another. 
What I claim is 
1. The combination with the mechanism 

for controlling the movements of the eleva 
tor-cal' and the auxiliary cylindler and piston 
lig for operating the same, of the auxiliary 
valve, the primary cylindel's and pistoms 13 
46 for operating the valve, the loose lings 17 

This will, through the acted on by the water upon the induction side 
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of the Valve and abutting against shoulders 
in the primary cylinders and flanges upon the 
primary pistons to hold the valve in its mid 
position, substantially as described. 

2. The combination with the mechanism 
for controlling the movements of the eleva 
tor-car and the auxiliary cylinder and piston 
II g for operating the same, of the auxiliary 
Valve, the loose rings 17 acted on by the Water 
upon the induction side of the valve and abutt 
ting against shoulders in the primary cylin 
ders and flanges upon the primary pistons to 
hold the valve in its mid-position, and the 
primary valves 19 controlling the admission 
and exhaust of the Water to and from the pri 
anary cylinders and normally maintaining an 
open exhaust, substantially as described. 

3. The combination with the elevator-car, 
the mechanism for controlling its movements, 
the auxiliary pistOn connected to and operat 
ing said mechanism, the auxiliary valve for 
controlling said piston the primary valves 19 
for controlling the auxiliary valve and the 
electromagnets for operating the primary 
Valves, of mechanical connections for operat 
ing both the controlling mechanism and the 
auxiliary valve from the car, substantially as 
described. 

4. The combination with the elevator-car, 
the mechanism for controlling its movement, 
the auxiliary piston connected to and operat 
ing said mechanism, the auxiliary valve for 
controlling said piston, the primary valves 19 
for controlling the auxiliary valve, and means 
for operating the primary valves from the car, 
of mechanical connections for operating both 
the controlling mechanism and the auxiliary 
valve from the car, substantially as described. 

5. The combination with the elevator-con 

5 

trolling mechanism and the shaft 29, of the 
pulley 30 having a limited lateral and rotary 
movement upon the shaft, the auxiliary Valve, 
connections between the pulley and auxilially 
valve for imparting the lateral movement of 
the pulley to said valve, means for clutching 
the pulley to the shaft to rotate the shaft, con 
nections between said shaft and the control 
ling mechanism for operating the latter, and 
the hand-rope N for operating the pulley from 
the car, Substantially as described. 

6. The combination with the elevator-COn 
trolling mechanism and the shaft 29, of the 
pulley 30 having a limited lateral and rotary 
movement upon the shaft, the auxiliary valve, 
the arms 34, 36 connecting the hub of the pull 
ley to the auxiliary valve with a limited lost 
motion between the two, means for clutching 
the pulley to the shaft to rotate the shaft, con 
nections between said shaft and the control 
ling mechanism for operating the latter, and 
the hand-rope N for operating the pulley from 
the car, substantially as described. 

7. The combination with the shaft 29 con 
nected to operate the elevator - controlling 
mechanism, of the pulley 30, yieldingly con 
nected to and free to move laterally upon the 
shaft, the arms 40 and ribs 42 for moving the 
pulley laterally, the auxiliary valve and con 
nections for imparting the lateral movement 
of the pulley to the valve, substantially as de 
scribed. 

In testimony whereof I have here unto set 
my hand in the presence of two subscribing 
Witnesses. 

NORMAN C. BASSETT. 
Witnesses: 

F. E. HERDMAN, 
E. M. SPIRING, 
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