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To all whom it invay concern." 
Be it known that I, ROBERT M. CURTIss, of Brooklyn, Kings county, New York, have 

invented certain new and useful Improvements 

IO 

in Electrical Safety Devices for Elevators, of 
which the following is a specification. 
My present. invention aims to control the 

movements of the car and hoisting-engine by 
the agency of electricity governed by the op. 
erator in the car, and also automatically by the 
movements of the car itself, and it is partly 
related to those systems shown in my former 
Patents Nos. 216,024 and 266,107, and in my 
pending application No. 118,294. My former. 
inventions, however, chiefly concerned safety 
devices involving an electric circuit which 
traversed the cable, car, and hoisting ma 
chinery, so that in case of breakage of any 
part safety devices were released by the ac 
tion of magnets to stop and sustain the car. 
In the latter application the collision of any 
object with guard-bars on the shaft or car 
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by the car. 

would automatically break an electric circuit, 
and cause magnets to release a stop-valve or 
other stopping devices, to stop the engine and 
car and thus prevent the object being crushed 

Besides this automatic means 
for stopping the car, a manual switch was 
placed in the car, whereby the circuit could be 
broken manually at any time to stop the car 
where desired, in case of accident. 

In my former inventions it was assumed 
that the ordinary check-rope and mechanical 
devices for working the engine-valves from 
the car were employed; but in my present 
case I employ electro-magnets or their equiv 
alents to actuate the engine-valves to cause 
the car to ascend, descend, Ör stop, which 
magnet is included in an electric circuit which 
is extended to the car and controlled by a 
switch in the car, thus enabling the move. 
ments of the car and engine to be controlled 
quickly and with great ease by the operator 
in the car, and obviating the objections which 
apply to the check-rope heretofore used. 
In my former inventions no provision was 

made for automatically limiting the movement 
of the car and hoisting-engine at each end of 
the travel in case the check-rope broke or the 
stopping and starting valves of the engine be 
came unmanageable. This is a contingency 

Qr accident willich is very likely to occur with 
existing elevators, particularly those of the 
hydraulic kind, in which case the piston would 
tend to move out of the end of the cylinder 
and force the car beyond the top beams of the 
shaft, thus causing a general wreck, which 
many elevators in present use have no pro 
vision at all to guard against. In my present 
invention, however, I guard against this very 
probable and serious form of accident in a 
very simple and effective way by providing 
a special stop or safety valve or its equiva 
lent on the hoisting engine, which is controlled 
by an electro-magnet or its equivalent in an 
electric circuit which is completed through 
contacts at the top and bottom of the car or 
at the top and bottom of the shaft, and a projec 
tion is arranged in the path of the car when 
near the end of the top or bottom of the shaft, 7o 
so that in case the car should ever move be- . 
yond its normal limit of travel it will strike 
said projections, thereby operate the contacts, 
and cause themagnet to actuate the stop-valve, 
and thus, automatically stop the engine and 75 
prevent the car from being moved too far in. 
the shaft. Instead of these contacts and pro 
jections being on the shaft or car they may be 
on the guides and piston-rod or cross-head of . 
the hoisting-engine, to operate in case the So 
cross-head moves beyondits normal limit, and 
thus check the movement of the car in a simi 
lar way. 
My present invention, therefore, consists 

mainly in the features above outlined, and 85 
also in minor features and in details connected 
there with, as hereinafter fully set forth and 
claimed. , . 

In the drawings annexed, Figure i pre 
sents an elevation of a hydraulic elevating ap-. 9o . 
paratus provided with my improvements. 
Fig. 2 is an enlarged fragmentary sectional 
plan of the engine-cylinder and its electric 
valve-operating mechanism. Fig. 3 is all en- . 
larged sectional elevation of one of the con 95 
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tacts which determine the automatic limit of 
the car's movement. Fig. 4 illustrates a modi 
fication of the electric valve-operating mech 
amism, Figs. 5 and 6 illustrate differentforms 
of magnets used to control the safety stop 
valves, Fig. 7 gives, an elevation of any: ". 
draulic hoisting apparatus, similar to that 
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catches on the car. 
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in Fig. 1, but with some modifications and ad 
ditional features not shown in Fig. 1. Fig. 8 
illustrates a detail of Fig. 7-viz., the safety 

Figs. 9 and 10 show a dif. 
ferent form of safety stop-valve, with differ 
ent forms of magnets for controlling them. 
"Fig. li. illustrates the safety stop-magnet ap 
plied to the belt-shipper in hoisting-machines 
di'iven by belts from a power-shaft. 

lo 
form of hydraulic elevator, in which the en 
gine-cylirider A is horizontal, closed at one 

In Figs. 1 and 7 I liave shown a well-known 

end and open at the other. f indicates the 
piston-rod, which protrudes from the open 
end of the cylinder and connects to the cross. 
head g, which carries the movable sheaves f", 
and is also provided with the guide-rollers 
g', which roll on the guide - rods g”. The 
cable f is fixed at one end near the closed 
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end of the cylinder, as seen in Fig. 1, thence 
passes in loops over the fixed sheaves f' and 
povable sheaves f', and connects at the oppo 
site end to the car E in the usual manner, as 
illustrated in the drawings. Water is ad 
mitted behind the piston fronn an elevated 
tank through the pipe a, which is provided 
with the main stopping and starting valve B, 
which is of the usual double-acting balanced 
kind (shown best in Fig. 2)--that is, the cyl 
inder of the valve is provided with two pis 
tons, it l', joined by a rod, c. The stand-pipe 
a always opens between the pistons b b', and 
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thus renders the valve balanced, as will be 
understood. t 

In Fig. 2d indicates the inlet port or pipe 
leading from the valve to the closed end of the 

... engine-cylinder A, and e indicates the outlet 

SO 

or exhaust port, leading from the valve to the 
lower tank, into which the spent water is ex 
hausted when the car descenids. When the 
valve is set as shown in Fig. 2, water is ad 
mitted from the elevated tank to the engine 
stylinder, and thus propels the piston forward 
to raise the car, while if the valve is shifted out 
ward, so that the pistonbpasses beyond the pipe 
d, the water will be shut off from the tank and 
the piped made to Communicate with the ex 
haust-pipe e, thus allowing the water to es 
cape from tile cylinder, and thus permitting 
the piston to retreat and the car to descend. 
When the valve is so moved that the piston 
bjust covers the inlet port or piped, the piston 
and car will he stopped at any position de 
sired. It will hence be seen that the general 
arrangelinent of the cylinder, piston, valve, 
&c., with the cable and car is of the ordinary 
character and forms no part of my improve 
inent. It may now be observed, however, that instead of employing a check-rope extending 
from the car to operate the main valve B in 
the usual mechanical manner, as heretofore, Ioperate the valve by electro-magnets through 
an electric circuit extended to the car, and by 
referring to Fig. J, in connection with Figs. 
2 and 4, this electric-valve mechanism will be readily understood. 
kk' indicate. two powerful solenoids placed 
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in line with each other, with their cores or 
core k connected to a valve-lever, i. of a small 
steam, air, or water engine, l, whose piston l' 
connects to the valve-rod c of the main valve 
B. The notion of the cores and the valve 
lever i is limited by stops i', and it will be. 
seen that when the core is attracted into one 
solenoid it will be retracted froni the other 
and the valve-lever will be moved over against 
one stop, so as to admit pressure onto one or 
the other side of the piston it, and thus shift, 
the valve-pistols b l', so as to cause the car 
to ascend or descend, as will be readily coin prehended. 

Referring to Fig. 1, it will be seen that the 
solenoids kic' are connected by wires with a 
battery, m, and that wires 235 extend from the 
battery and solenoids to a pende...it, loop of ca. 
ble, n, one end of whicl is fastened at the mid 
dle of the shaft, while the other end connects 
to the car, so that the cable hangs pendent 
from the car and is free to move there with as 
the car ascends or descends. The wire 2 of the 
cable in extends from one pole of the battery m 
and connects to the Switch O in the car, which 
switch has two seats, o' 0". The wire 3 ex 
tends from seat o' to one end. af the solenoid 
lc, while the other end of the solenoil connects 
by wire 4 with battery in. The other seat, o, 
is connected by wire 5 with pne end of the 
other solenoid, k, the opposite end of which 
connects by wire 6 with battery m. It will 
therefore be seen that if the switch o is placed 
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OO in its mid-position, as shown in Fig. 1, both 
circuits from the battery n will be open and 
both soleihoids inactive, and hence the core k" 
will lie neutral between the solenoids and tend 
to assume a mid-position, to which it will be 
constantly drawn by a pendent weight, p, which 
is attached to a chain, p, which passes between 
rollers p, fixed midway between the solenoids, 
and connects to the middle of the core, as shown 
in Fig. 1, also in Figs. 2 and 4. When the 
core is, therefore, held in the mid-position 
shown in Figs. 1 and 4, the valve-lever i, as 
well as the motor-piston l of the water-valve 
pistons bb, will all be in their mid-positions, 
and the flow of water to or from the elevator. 
cylinder A will be shut off, and henee the ele 
vator-piston and car will be at rest. If, how. 
ever, the switch o be moved over on the seat 
o, the current will now flow from battery m, 
by wire 2 to switch o, seat o', and wire 3 to 
solenoid k, and thence return by wire 4 to the battery, thus energizing the Solenoid k, which 
will attract the corek' and move the valve 
lever i, as seen in Fig. 2, so as to admit press 
ure on the side of the piston l, so as to move 
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I25 said piston, with the valve pistons b l', to the 
right, and thus admit water-pressure in the 
elevator-cylinder to lift the car. If, now, the 
switch be moved back to its mid-position, the 
circuit will be broken with solenoid k and the 
parts will assume the mid-position already de 
scribed, and the water-valve will hence be closed and the car stopped at any desired 
point in the ascent. If, on the contrary; the 
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switch be moved over on the seat o, then the 
current will flow from battery m, by wire 2, 
switch 0, seat o', and wire 5 to solenoid k", and 
thence by wire 6 to battery n, thus energizing 
the solenoid k, which will nove the corek 
aid valve-lever i to the left, and thus cause 
the 
versed, and thus permit the exhaust of water 
from the elevator-cylinder A, and thus allow. 
the car to descend, when by again throwing 
the switch in its mid-position the car may be 
stopped at any point of its descent, as will be 
readily understood. - 
In some cases the core of the solenoids might 

be connected directly to the valve-rod c, as in 
dicated in Fig. 4, so as to operate the water 
valve B by direct attraction. Fig. 4 also shows 
that the solenoids may be wound in parallel 
sections or multiple arc, all the sections con 
necting at one end to a common return-wire 
to the battery 2, while each section connects 
at the opposite end to a distinct switch-seat, 
on which the switch o may be turned succes. 

25 sively to throw more or less of the sections into circuit, and thus admit the current gradually 
to the solenoids and enable the force of the 
same to be regulated as may be required, which 
methodiswell known to electricians and needs 
no further illustration. 
- in Fig. 2 I show the piston of a dash-pot,i, 
connected to the valve-lever i, to retard the 
action of the solenoids and prevent too sud 
den or jerky motions, as commonly employed 
in similar electric mechanism. It will now be 

35 seen that by this system of working the main 
starting and stopping valve of the elevator 
E"g". controiled by a circuit from the 
car hot only can the valve be made to act 
very promptly, but the operator in the car is 
relieved from the serious exertion required to 
operate the usual check-rope and its mechan 
icial adjuncts, and requires only to move a 
light switch in the car, which is of course 
done with great ease and quickness, and 
will enable the car to be stopped and started 
much more quickly, and will obviate the use 
of the endless check-rope and the cumber 
some adjuncts of the usual mechanical valve 
mechanism, and thus accomplish a greatin 
provement in the operation of elevators. It 
will now be readily understood that, in case the 
main valve B should become at any time de 
ranged or unmanageable, so as to fail to close 
when the car or piston reached their normatl 
limits of movement, the piston would tend 
to move out of the end of the cylinder and 
force the car up against the top, beams of the 
shaft, or out through the roof of the build 
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ing, and thus cause an entire wreck of the ap 
paratus, this being, in fact, a form of accident 
to which elevators are quite liable, and which 
occurs usually by the breakage of the check 
rope, or other derangement of the valve mech 
anisin. In order, therefore, to prevent this 
form of accident, I employ, in addition to the 
main valve B, a safety...stop-valve, C, which I 
introduce in the pipe d, between the main 

positions of pistons l and b b' to be re 

circuit, as seen in Fig. 1, the said coiled ar 

valve B and the engine-cylinder A, as shown 
both in Figs. 1 and 7; and I also prefer to in 
troduce a second safety stop-valve, D, in the 
stand-pipe (, between the main valve Band 
the elevated tank, as shown in Fig. 1. These 
valves C and D may be of the ordinary sliding 
gate kind, as indicated in Figs. 1 and 7, or of the 
double-seat balanced kind shown in Figs. 9 and 
10, both forms of valves being well known, and 
sufficiently illustrated in the drawings as to re 
quire no further description. Now, both of the 
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stop-valves CD are normally held open by the , 
agency of electro-magnets FG, so that they do 
not affect the passage of water to or from the 
cylinder, and hence do not interfere with the 
action of the main valve B in controlling 
the movements of the car. The stems of the 
valves F. G connect to weighted valve-operat 
ing levers ' ', which are engaged and held up 
by the armature detent-levers, ss, thus hold 
ing the valves open. The magnets FG are 
placed in electric circuits which are completed 
through contacts. H H at the top and bottom 
of the shaft, and also through, contacts KK' 
at each end of the cross-head guides, so that 
if at any time the cross-head or the car moves 
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beyond their normal limits one or other of the 
contacts will be operated and the magnets F. 
or Genergized to move their armatures, and 
thus cause the detents s or s' to release one of 
the weighted levers, which will at once fall 
and close its valve, thus stopping the further 
movement of the piston or car, and thus ef. 
fectually preventing any accident or wreck of 
the apparatus. The magnet F is represented 
as a polarized electro-magnet, and the magnet 
G as a common electro-magnet, both, however, 
being placed in an open circuit with the bat 
tery I. The body of the magnet F, as shown 
best in Fig. 5, is of course a permanent mag 
net with a soft-iron armature wound with a 
coil, which is the only part of the magnet in 

mature being connected with the detent-lever 
8. The armature of the magnet F is hence 
held normally attracted by the permanent 
magnetism, and thus holds the detent-lever 
engaged with the raised valve-lever r; but as 
soon as an electric current is sent through the 
armature-coil of the magnet the attraction of 
the permanent magnet is neutralized and the 
armature falls off, thus moving the detent and 
allowing the lever r to fall and close the valve 
D. The magnet G being a common electro-. 
magnet, its armature, which is part of the detent 
s', is normally retracted, and hence holds the 
detent engaged with the raised valve-lever r 
in said retracted position; but as soon as a 
current is sent through the coils of the mag 
net it attracts its armature and thus releases 
the weighted valve-lever and allows the valve to close. . . . . . . . . . . . 
- Fig.6 shows how the magnet F may be 
modified by having the coils on the poles of 
the permanent magnet instead of on the soft 
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iron armature, as will be readily understood. . . 
Referring to Fig. 3, the construction of the 
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contacts H H at the top and bottom of the 
shaft will be readily understood. 

50 represents a sliding rod mounted in eye 
brackets on the side of the shaft, and having 
one end projecting out at right angles in the 
path of the car, so that when the car moves be 
yond its noriinal limit it will collide with and 
move the bent rod. This rod is connected by 
the spring 51 with the contact-bolt 52, which 
projects through the top of a non-conducting 
dust-proof box, 53, fixed on the side of the shaft, 
and which incloses the contacting-head 54 of 
the bolt, and also incloses two contact-tongues, 
55, which project from binding-posts on the 
top of the box and approach the tapering con. 
tact-head 54. The circuit-wires connept to the 
binding-posts on the top of the box, arid hence 
when the bolt, is moved outward its head 54 
..will pass between the tongues 55, and thus 
close the circuit. A stop-collar, 56, on the 
bolt limits the outward movement of the bolt, 
and a spring, 57, tends constantly to retract 
the bolt, and thus keep the contact open, as 
shown in Fig. 3. 

Referring to Fig. 1, it will be understood 
that the contacts H H are placed at the top 
and bottom of the shaft at points a little be. 
yond the normal travel of the car, so that 
hence if at any time the tar travels up beyond 

the upper contact, H, and thus raise the same 
and close the contact, which will at once close 
the circuit from the battery I on the upper 
magnet, F, and the current will therefore take 
the following course: From battery I, by wire. 
20, to armature-coil of magnet F, thence by 
wire 21 to contact H, and from contact H, by 
wire 22, back to opposite side of battery. 
Hence this closure of the circuit will at once 
throw off the armature-detents and release 
the weighted lever r, which will fall and close 
the stop-valve D, and thus shut off the flow of 
water from thetauk to the cylinder, and thereby 
stop the further rise of the car. The elasticity 
of spring 57 will allow the rod to move a short 
distance with the car after the contact is closed, 
and before the movement of the car is checked. 
by the closing of the valves, as will be under 
stood. . If, on the other hand, the car moves 
beyond its limit in descending, it will strike 
the lower contact, H, and therefore close it, 
as before described, and cause the current to 
flow to the lower magnet, G, and therefore 
close the lower valve, C, and thus prevent the 
further exhaust of the water, and thereforestop 
the descent of the car. When the contact His 
thus closed, the course of the current will be 
as follows: From the battery I, by wire 23, to 
contact H', thence. by wire 24 to magnet G, 
and returning by wires 13 and 10 to opposite 
side of battery. 
The contacts K K at the ends of the cross 

head guides consist, as shown in Fig. 1, of 
simple spring-tongues separated from a metal 
base-plate, the tongues being placed in the 
path of the guide rollerg' at points a littlebe 
yond the normal limits of the travel of the 

the normal limit it will strike the bent rod of 

cross-head. Hence if the cross-head noveSout 
beyond its normal limit it will close the outer 
contact, K, and the current will now flow from 70 the battery I by wire 20 to magnet F, and 
thence by wire 28 to contact K', and from con 
tagt K by wire 29 back to battery, thus en 
ergizing the magnet F and causing the upper 
stop-valve, D, to close and, stop the further 
advance of the cross-head and the rise of the 
car, as before described. If the cross-head 
moves too far inward on the return-stroke, the 
roller g' will close the inner contact, K, and 
the circuit will then flow as follows: From 
battery I, by wires 23 and 25, to magnet G, 
thence by wire 26 to contact K, returning by 
wire 27 to opposite side of battery, thereby 
energizing magnet G and causing the lower 
stop-valve, C, to become released and closed, 
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thus preventing the further retreat of the pis 
ton and descent of the car. It will therefore 
be seen that the upper stop-valve, D, stops 
the motion of the car going up, while the 
lower stop-valve, C, stops the motion going 
down, and that the maginets of these valves 
are placed in two circuits, one of which is con 
trolled by the contacts in the shaft operated 
by the car, and the other of which is controlled 
by contacts on the piston-guides. operated by 
the cross-head. If desired, however, but one 
valve may be used to stop the motion in both 
directions, as shown in Fig. 7, and hereinafter 
described, and out one set of circuits and con 
tacts may be used--either those on the shaft 
or those on the engine-but the use of both is 
considered safest, as one acts as a check on 
the other. 

Referring to Fig. 1, it will be readily seen 
that the safety guard-bars described in my 
pending application No. 118,294 may be intro 
duced in the circuit of the magnets FG, so 
that should any person collide with the guard 
bars in attempting to enter or leave the mov 
ing car the movement of the colliding bar will 
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close the circuits on the magnet F or G, and 
thus close the appropriate stop - valve and 
stop the motion of the car before the person 
can be crushed. To illustrate this application 
I have shown a yielding guard-bar, t t , at 
the top and bottom of the car, connected to 
one member of normally-open contacts u, u' on 
the car. These contacts are placed in the cir 
cuits of the magnets F, G, but by a different 
course from that already described. 
therefore be seen that, if any obstructions lie 
in the way of the car in going up or down, 
collision will be made with the bar t or t, and 
the contact at or w thus closed, and the mag 
net F or G thus thrown into circuit to close 
either valve C or D to stop the movement of 
the car before any damage can be done by such 
collision, on the principle claimed in my afore 
said pending application. it will be further 
seen, however, that, if a projection, v', be 
placed in the shaft in the path of the guard 
bars t t , but at points beyond the normali 
travel of the car, the contacts H H and 
their wires may be dispensed with, as the coa 

It will 
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tacts it u', with the bars t t and projections v ', 
will serve the same purpose. For example, 
if the car rises ljeyond the normal limit, the 
bar t will collide with the projection v and 
thus close contact al., and the current will then 
flow as follows: Fron battery I, by wire 7, to 
the fixed end of the cable, thence through the 

15 
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I also prefer to provide the car with push-but 
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down. 
and D to control the up and down movements, 

stantly stopped in that direction and then 

ton is closed the current will flow from 

D will be closed to stop the up motion of the 
is connected between the wires 7 and 12, and 
when the button is closed current will flow, as 

readily seen by tracing the connections, and 

nass of the cable, or through a special wire 
therein, to the top of the car, where wire 7 con 

lo 
and from contact a hy wires 19 and 9 ta mag 
tinues and connects to wire 18 and contact u, 
net F, thenee fly wire 10 to opposite. side of 
battery. Hence the magnet F will be ener. 
gized and close the valve D to stop the further 
rise of the car. If, on the other hand, the 
lower contact, u, is closed, the current will 
then flow to the lower magnet, G, and stop 
the valve D to prevent the further descent of 
the car, in which case the course of the cur 
rent will be as follows: From the battery I 
through cable h by wire 7, as before, thence to 
contact u', and from contact at by wire 12 to 
magnet G, returning by wires 13 and 10 to 
opposite side of battely. 

Besides the different means just described 
for automatically closing the stop-valves CD, 
tons 8 and 11, and with a switch. w, whereby 
the circuits on the magnets of either or both 
valves may be closed manually to stop the 
car intentionally at any point, should some 
emergency require it. . The push - button 8 
is connected between the wires 7 and 9, and 
it will therefore be seen that when the but 

battery I, by wire, through push-button to 
wire 9, to magnet F, and from thence by 
wire 10 to battery I, and hence the valve 
car, as before described. The push-button 11 

before, through wire 7, through push-button 
to wire 12, thence to magnet G, and from mag 
net by wires 24, 25, and 23 to opposite side of 
battery I. Consequently magnet G will be 
energized and the valve C will be closed to 
stop the down motion of the car. The switch 
at has one end connected to wire 9, and has 
two-seats, 14 and 15, connected, respectively, 
to wire 7 and 12, consequently if the switch is 
moved onto the seats 14 and 15 the circuit 
will be closed with both magnets, as will be 
hence both stop-valves will be closed instant 
ly and the car restrained from motion up or 

The advantage of having distinct valves C 
and distinct push-buttons 118 to govern the 
magnets thereof, is that, in case an obstruetion . 
or accident is met with during the travel of 
the car in one direction, the car can be in 

allowed to move in the opposite direction by 
shifting the main-valve B, and when the car 
is moved opposite the next door it can be there 

being held by the armature-detent s'. 
valve e has also a weighted valve-lever, e, 

instantly stopped by touching the other push 
button, thus allowing the passengers to get 
out as soon as possible after the discovery of 
any.derangement. . 
The dotted lines connecting Figs. 1 and 2 

will show that, 'if desired, the solenoids k.k', 
which govern the action of the main valve B, 
may be placed in circuit with the coifacts H. 
H' or KIK, so that when the car moves beyond 
its normal limits, the main valve will be auto 
matically shifted to stop the further movement 
of the car. 

Referring to Fig. 2, it will be uriderstood 
that the small engine l, for working the main 
valve B, may be supplied with steam, com 
pressed air, or water under pressure from tae 
pipe a, or other motive fluid. In Fig. 1, how 
ever, I show an air-compressing device oper 
ated by the movement of the main cross-head 
to supply the valve-engine l. In this device 
a represents an air-pump with a gravitating 
piston connected with an elbow-lever, ac', one 
arm of which lies in the path of the cress-head 
g when near the end of its stroke, so that at 
each return movement of the cross-head the 
pump is operated to compress air into the 
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reservoir ly, from which the valve-enginel is supplied by-pipeg. 
Referring to Fig. 7, it will be seen that the 95 

back contact, K, on the cross-head guides is 
the same as shown in Fig. 1; but the front 
contact, K, is of the character shown in Fig. 
2, except that the contact-bolt is connected. 
with a lever, 2, the tip of which lies in the 
path of a projection on the cross-head when at 
the end of its outer movement. In this Fig. 
7 it will be also seen that the stop-valve C is 
placed between the main valve L3 and the cyl 
inder A, and consequently when it is closed 
it will prevent the movement of the car in 
either direction. This valve C is in this case 
presumed to be of the sliding-gate kind, which 
usually require considerable force to operate 
them, and for this reason. I have shown the 
stem of the valve connected not only to the 
weighted valve-lever r', as before, but also to 
a ram-piston, c', in a water-cylinder, d, which 
connects to the stand-pipe a through a valve, 
e'. Normally, of course, the valvee' is closed 
the valve C is opened, and the piston c' and 
weighted lever rare raised, the latter PS 

e 

which is normally raised and held by the le 
verc, which is engaged by a shoulder on the 
tip of the lever r'. The magnet G, which cor 
responds to the magnet G in Fig. 1, is in cir 
cuit with the contacts at top and bottom of the 
shaft and on the cross-lhead guides, and hence 
when any of said contacts are closed the mag 
net G will attract the detent s', and thus re 
lease the weighted lever c and allow the same 
to fall, thus opening the valve e' and admit 
ting the water-pressure on the piston c', which 
will forcibly close the valve C and stop the 
motion of the car in both directions. When 
the valve C is thus closed, the descent of the 
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lever - will close the contacts '', and thus 
close an electric-bell circuit, q g, and ling a 
bell, q', to give notice to the engineer that 
some accident, has occurred to stop the appa 
ratus. The course of the current to the mag 
net G when the different contacts are closed 
may be readily traced by referring to Fig. 7. 
Thus when the upper shaft - contact, H, is 
closed, the current will flow from battery I by 

Io wire 36 to contact H, and by wire 37 to mag 
met G, and thence return by wire 33 to bat 
tery. If contact H is closed, the current will 
flow from battery I by wire 34 to contact H', 
thence by wire 35 to magnet G, and return by 

15 wire 33, as before. When contact Kis closed, 
the current flows out of battery by wire 38 to 
contact, thence by wire 3) to magnet G, and 
returns by wire 33. If contact K is closed, 
current flows, thereto by wire 40, thence by 

2O wire 41 to magnet G, and returns by wire 33. 
In addition to the aforesaid circuits with 

magnet G, I also prefer to carry a wire, 30, 
from the battery I to the fixed end of the ca 
ble h, and from the car end of the cable I ex 

25 tend a wire, 31, to a push-button, 11, in the car 
E, and from the push-button I carry a pendent 
looped wire or cable, 32, to the magnet G and 
complete the circuit through wire 33 to bat 

- tery, this circuit being normally open at the 
3O push-button 11. By closing the push-button, 

11, however, it will be seen that the operator 
in the car can instantly close the circuit on. 
magnet G, and thus close the stop-valve C to 
stop the car at any point, should some emer 

35 gency require it, as before described. . . . 
In Fig. 7 I also show the car provided with 

..safety-catches. 606i, which are normally held 
out of engagement with the guides, but which 
may be released to engage the guides and thus. 

4o stop the car when required. These catches. 
consist of a spring-bar, 60, on the ends of which 
are pivoted doubly-toothed cam-shoes 61, as 
best shown in Fig. 8, which shoes will engage 
the guides in a wedging manner in either di 

A5 rection, when released, against the same. The 
toggle-spring 60 is, however, normally bent up. 
so as to withdraw the shoes 61 from the guides, 
and are thus held by a chain or band, 62, 
wound around a drunn, 63, on which a brake 

So band, 64, is tightened by a lever, 66, to hold 
said spring up. This brake-lever is engaged 
by the detent-lever 65, which covers a coiled 
armature, which is attracted by the permanent 
or polarized magnet. N, thereby holding the 

55 safety-catches out of engagement during the 
continuation of said attraction. I also provide 
the car with a governor, R, which is driven by 
the movement of the car in any suitable way-- 
for example, from a friction-wheel, T, which 

6o rolls on the guides and is suitably geared to the 
governor, as illustrated. The movable collar 
of the governor- is connected to a contact-le 
ver, S, which is connected by wire 70 with 
the wire 31, or with the cable, as shown. A. 

65 contact-seat, 71, below the tip of the lever S, 
is connected with one end of the armature 
coil of magnet N, while the other end of the 

coil connects by wire 72 with wire 32. It will 
therefore, be now seen that in case the car at 
any time acquires an abnormal or dangerous 7o 
speed in moving up or down the action of the 
governor will move the lever Sand close con 
tact 71, and thus close circuit on magnet N, 
winich will at once release its armature and 
thus allow the brake-lever 66 to fall and thus 75 
release the safety-catches 60 and stop the ear 
in the guides. At the same instant the cir 
cuit will also be closed on the magnet G and 
the stop-valve C closed to stop the movement 
of the engine simultaneously with the car. 8o 
When the contact 71 is thus closed, the course 
of the current may be traced as follows: From 
battery I, by wire 30, to the cabieh, and by wire 
70 to lever S and contact 71, thence to coil of 
magnet N and by wire 72 to wire 32, to mag- 85 
net G, and by wire 33 back to battery I. 
If desired, the magnet N and the safety 

catches 60 may be omitted and the governor 
and its contact retained, so as to always act to 
circuit magnet G and close valve C in case the go 
car acquires an abnormal speed at any time, 
as will be understood. 

Referring to Fig.9, it will be seen that have 
shown the magnet F attached directly to the 
top of the stem of the stop-valve D. When 95 
the stem is raised to open the valve, the mag 
net will adhere to a fixed soft-iron armature, 
(shown above the magnet,) and thus hold the 
valve open; but, as soon as a current is sent 
through the coils of the magnet, the attraction loo 
of the magnet will be neutralized and the mag 
net will fall and thus close the valve, as shown 
in Fig. 9. Hence this form of valve and mag 
net may be substituted for that shown at FD in Fig. 1. 

' ' . . . IOS 

In Fig. 10 the stem of the valve. C is shown 
connected to a weighted lever, r", as in Fig. 1; 
but this lever is arranged to be attracted di 
rectly by the polarized magnet G, so as to nor 
mally hold the lever, raised and the valve IIo 
open by permanent magnetism. When a cur 
rentis sent through the magnet-coil, however, 
its permanent magnetisln will be neutrailized 
and the lever will fall and close the valve, as 
shown. II5 
In Figs. 1 and 7 I have shown my automatic 

electric stopping mechanism for limiting the 
movement of the car applied to a hydraulic 
elevator, in which the electro magnet acts to 
close a valve to shut off the flow of the motive i2O 
fluid to the engine; but the invention may of 
course be applied without any substantial 
change to elevators propelled by any other 
form of motor or by any other mechanical 
means. .. 
- In Fig. 11 I have shown the stop mechan 

ism applied to hoisting machinery driven by 
belts. In this case P indicates the winding 
drum of the elevator or hoist, and U the 
worm-shaft which revolves the drum, this I3o 
shaft being provided with the fast pulley 80 
and the loose pulleys 8182. . . 
83 is a driving-belt having motion in one 

direction, and 84 a belt having motion in the 
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opposite direction, while 85 and 86 represent 
the belt-shippers thereof. These belt-shippers 
are presumed to be connected in the usual 
manner (not shown) with the check-rope ex 
tending to the car, so that, by properly operat 
ing said check-rope, the shippers may be so 
set as to throw either belt onto the fast pulley 
80, and thus raise or lower the car, or throw 
both belts off the fast pulley onto the loose 
ones to stop the movement of the car. Each 
shipper is, however, also connected by chains 

20 

gaged and held up 
87 SS to a lever, 89, which is engaged by a 
weighted elbew-lever, 90, which is in turn en 

levers, which is held attracted by the stop 
magnet F with the same effect, as shown at 
Fs in Fig.1. The armature-coil of this...mag. 
net F is of course placed in circuit with 
the contacts H H on the shaft, as is sufficiently 
indicated by dotted lines connecting Figs. 7 
and 11. 
8788, between the shipper and the lever 89, 
will allow the shippers to be moved back 

50 

and forth by the check-rope mechanism to 
control the movements of the car without af. 
fecting the position of the levers 89 90 or 
the detents. If, however, the car moves too 
far in the shaft and thus closes one of the con 
tacts HH', the circuit will be closed on mag 
net F, and the armature-detents will at once 
fall and release the weighted lever 90, which 
in falling will move the lever 89, as shown by 
dotted lines, and thus pull on whichever chain. 
happens to be taut and thereby move the cor 
responding shipper and thus remove which 
ever belt happers to be on the fast pulley back 
onto the loose I:ulley, and thereby stop the 
movement of the car, as will be readily com 
prehended. It will be understood that any 
equivalent electric-motor devices might be 
used in place of the electro-magnets shown-. 
that is, any device in which mechanical force 
is produced by electricity; but at present I 
consider electro-magnets the only desirable 
form of electric-potor device, and at the same 
time where I claim magnets assume it to be 
understood that I also include equivalents 
ithereof. . . . . 

It will be noted that in most instancesIem. ploy polarized electro-magnets in an open 
circuit, which have great advantages for my 
purposes, as they hold constantly during the 
normal condition of the elevator apparatus 
without consuming current, and when the cir 
cuit is closed they have the advantage of re 
leasing their armatires very quickly, which is 
a great advantage in the stopping mechanism 
shown; but of course a closed circuit with 
normally-closed contacts and normally-ener 
gized magnets might be used, if desired. 

It will be seen that the governor R and its 
adjuncts, as shown in Fig. 7, may be driven 
by the movement of the engine as well as by 
the movement of the car, and it will be ob 
served that the employment of a governor to 
close a stop-valve or stopping device through. 
the agency of a magnet and electric circuit 

by the armature detent. 

It will now be seen that the chains. 

forms one of the novel features of my inven 
tion. 

it will be readily seen that the stopping 
contacts H K on the shaft or engine may also 
be in circuit with the magnet N of the safety 
catches on the car, so that when said contacts 
are closed by the movement of car or engine 
beyond the normal limits the safety-catches 
on the car will be released to stop the sanie. 
It will be also observed that a third solelloid 
may be substituted for the weight p, arranged 
to pull the core k" and valve-lever i into the 
mid position, when the switch o is placed in 
the nid-position. 
What I claim is -- 
. The combination, with an elevator-car 

and mechanism for stopping the same, of a 
magnet operatively connected with the stop 
ping mechanism and arranged to normally 
hold the same inactive, and an electric cir 
cuit connected with said magnet, provided 
with a contact or contacts arranged relatively. 
to the terminal movements of the hoisting 
apparatus, substantially as herein described, 
whereby the terminal movement of the appa 
ratus beyond the normal limits operates said 
contact and causes the magnet to release the 
stopping mechanism to stop further move 
ment. - 

2. The combination, with an elevator-car 
and its hoisting engine" or machinery, of a 
valve or equivalent stopping device for stop 
ping the motion of the engine, a magnet ar 
ranged to normally hold said stopping device 
inactive, an electric circuit connected with 
said magnet and provided with a contact or 
contacts so arranged relatively to the termi 
nal movements of the elevating apparatus that 
in case the car or engine moves beyond its 
norqual limits said contacts are operated and 
the magnet actuated to release the stopping 
device to stop further movement. 

3. The combination, with an elevator-car 
and its hoisting-engine, of a valve or stopping 
device for stopping said engine, with a mag 
qef operatively connected with the valve or 
stopping device and arranged to normally 
hold it inactive, with one or more electric cons 
tacts on the shaft in the path of the car when 
'near the end of its movement, and an electric 
circuit between said contacts and magnet, 
whereby the movement of the car beyond its 
normal limits operates said contacts and thus 
actuates the magnet to release the stopping 
device to stop the car, substantially as herein 
set forth. - - 

4. The combination, with an elevator-car 
and its hoisting-engine, of a valve, C, con 
trolling the down motion of car, and valve D 
to control the up motion of the car, with mag 
nets FG, arranged to hold said valves open, 
with electric circuits extending to the car from 
said magnets, and means for controlling the 
circuit of either magnet independently in the 
car, substantially as set forth. 

5. The combination, with an elevator car 
and its hoisting-engine, of a valve or its equiv 

75 

go 

Od 

IG5 

.C. 

II5 

I 25 

  



O 

25 

8 34,67 

alent, controlling the stopping and starting of 
the engine, with a magnet or magnets ar 
ranged to control the shifting of said valve, 
an electric circuit extended from said magnet 
to the car, and means for breaking and clos 
ing said circuit in the car, substantially as 
herein set forth. 

{5. The combination, with an elevator-car 
and its hoisting-engine, of a valve to control 
the movements c the engine and car, and a . 
valve, anotor or engine arranged to move said 
valve, with an electro magnet or magnets con 
trollilug the movements of said valve: inotor, 
:... nd an electric circuit extended from said 
magnets to the car, with means for breaking 
and closing the circuit in the car. 

7. The combination, with an elevator-car 
and its hoisting-engife, of a valve or stop 
ping device to stop fie engine, and a governor 
responding to increases of speed in the move 
nent of the car or engine, with an electric 
contact operatively connected with a movable 
part of the governor, a magnet operatively 
Cennected with the stopping device, and an 
electric circuit between said magnet and con. 
tact, arranged and operating substantially as 
and for the purpose herein set forth. 

8. The combination; with an elevating ap 
paratus and with a stopping device or devices 
for stopping the motion of the same, of a po 
larized electro-magnet arranged to hold the 
stopping device normally inactive by the at 
traction of permanent magnetism, with a nor 
mally-open electric circuit connected with the 
coil of said magnet, and means, substantially 
such as set forth, for closing said circuit in 
emergencies, and thus neutralizing the mag 
net and releasing the stopping device. 

9. The combination, with an elevator-en 
gine, and with the main stopping and start 
ing valve thereof, of a small fluid notor or 
engine for actuating said valve, and a finid 
punp. for supplying said engine, having its 
piston connected to an actuating device ar 
ranged in the path of a movable part of the 
elevator engine, and operated thereby, sub 
stantially as herein shown and described. 
p ROBERT A. CRTISS. 

Witnesses: 
CHAs. M. HIGGINs, 
JNO. E. GAVIN. 

45 

  


