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The invention relates to safety appliances

and particularly to safety appliances for ele-
vators. - _ '
One feature of the invention is to oper-
B ate a safety appliance when a moving body
of an elevator system passes 2 particular
point above a predetermined speed.
‘Another feature of the invention is to op-
efate a safety appliance when the buffer
10 provided for.a moving body of the elevator
system is engaged, in the event that the
body is traveling above a predetermined
speed at the time of engagement.
A third feature of the invention is to in-
15 sure the slowing down of the elevator car
when a moving body of the elevator system
passes any one of a number of points in
the hatchway above a speed set for the body
as a maximum in passing that particular
20 point. : : : »
A fourth feature is to utilize the pres-
sure developed .in a flaid pressure device
actuated by a moving body of the elevator
system to operate a_safety appliance.

‘A fifth feature resides in the use of a fluid
pressure device dctuated by a moving body
of the elevator system and in which the
pressure ' developed 1s a function' of the
speed of the moving body, the fluid pres-
sure device being arranged to operate & safe-
ty appliance upon the pressure developed ex-
ceeding a predetermined amount.

Other features and advantages “will be-
come apparent from the specification, taken
in connection with the accompanying draw-
ings wherein the invention is embodied in
concrete form. -

In the drawings:

Figure 1 is a schematic representation
of a typical elevator system illustrating the
invention. ’ _

Figure 2 is a detail view, partly in section,
of a cam operated fluid pressure apparatus
and switch, arranged for actuation by a de-
scending body.

Figure 3 is a detail view of a cam op-
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erated fluid pressure apparatus and switch.

arranged for actuation by an ascending

" body. o N

50  Figure 4 is a detail view of a buffer op-

erated, or cam operated, fluid pressure de-
vice with its associated switch.

Figure 5 is' 2 detail view of a buffer and
fluid pressure devicé mounted on a movable
body and an associated switch.

. Figure 6 1s a wiring diagram illustrat-
ing the manner in which the safety appli-
ances may be arranged in an elevator con-
trol system. o

_Referring to the drawings in detail, as
illustrated in Figure 1, an elevator car 1
carries a projecting cam 2. This cam in
its movement engages the rollers 129, 53,
52 and 58 of the bell cranks 43, 37, 10 and 3
respectively. These bell cranks are pivoted
at fixed points in the elevator hatchway.
The counterweight 5 carries a retiring cam
91 for engaging the roller 65 of the bell
crank 25, also pivoted at a fixed point in
the hatchway. . .
Referring particularly to Figure 2, the
bell crank 10 turns on the fixed shaft 11
“and is connected by a slot and pin to the
piston rod 12. The piston rod 1s attached
to the piston 13 which is slidably mounted
in the cylinder 14. The cylinder 14 is filled
-preferably with a non-compressible fluid
such as oil, the piston 13 having definite
clearance to provide a restricted passage for
fluid - within the cylinder from one side
of the piston to the other. The bell crank
is made up of two separate links 9 and 111,
so interconnected, that when the roller 52 is
struck by cam 2, with the car descending,

causing link 9 to swing downwardly dbout

the fixed shaft 11, the motion of this link
will be transmitted by link 111 and the slot
and pin connection to the _piston rod 12.
This angular motion of link 9 is transmit-
ted to link 111 by the engagement of the
underside of link 9 with the bottom of the
U-shaped slot of the forked end of link 111,
as shown at 132. When the roller is struck
by cam 2, with the car ascending, link 9
turns freely about the shaft 11 in a clock-
wise direction. When the cam has passed
roller 52, with the car ascending, the weight
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of link 9 will return it to the horizontal posi-

tion. Excessive upward swinging move-
ment of lever 9 is prevented by a shoul-
der 131 on this lever engaging the bottom
of the U-shaped slot of the forked end of
link 111, so that link 9, never reaching a ver-
tical position, will always drop back into the
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position shown in Figure 2. A compression
spring 66 normally keeps the piston rod
12 in its outwardly extended position there-
by maintaining the link 9 horizontal.
Connected to the cylinder 14 by the pip-
ing 15 is the cylinder 16 mounted at any
convenient location. Within this cylinder
is a snug-fitting piston 17, secured ‘to the
piston rod 48. A spring 18, the force of
which may be varied by the threaded bush-
ing 19, bears against the piston 17 and urges
the latter inwardly of the cylinder. The
piston rod 48 is connected to the switch le-
ver 20 fulerumed on the fixed shaft 49 The
switeh. lever 20 carries two contacts for co-
operating with two fixed contacts, the pairs

of cooperating contacts being designated 50

and 51. When the lever 20 moves to cause
the separation of the cooperating contacts,
a latch 36 operates to lock the lever, and
hence the contacts are maintained separated.
The bell crank 10 is positioned in the hatch-
way so as to be actuated by cam 2 carried
by the car as the car, moving downwardly,
approaches a lower terminal landing.  Dur-
ing normal operation, the car will be slowing
down at the time of this actuation.

The bell crank 37, as shown clearly in
Figure 3, is fulerumed on fixed shaft 134
and like bell crank 10 is connected by a slot
and pin connection to a piston rod 135 op-
erating a piston in cylinder 38. Bell crank
87 is composed of two links 136 and 137.
Upward angular movement of link 136,
caused when the car is ascending by cam 2
striking the roller 53, will be transmitted to
link 187 by the engagement of the upper sur-
face of link 136 with the bottom of the U-
shaped slot of the forked end of Iink 187,
as shown at 183. Downward angular move-
ment of link 136, caused when the car is
descending by cam 2 striking the roller 53,
will be a free motion of this link about the
shaft 134 without affecting the position of
link 137. A weight 138 will maintain the
link 136 horizontal as shown in Figure 3,
except when the link is held out of this po-
sition by engagement of cam 92 with roller
53. - A compression spring 67 will keep the
piston rod 135 in its outwardly extended
position except when compressed by an
ascending cam striking roller 53. Cylinders
88 and 139 and their interior working parts
are similar in construction to. corresponding
cylinders 14 and 16 and their interior parts.
It is believed, therefore, that no detailed de.
seription of this particular mechanism need
be given.

As in the case of switch lever 20, switch .

lever 41 fulcrumed on fixed shaft 140, car-
ries two contacts for cooperating with two
fixed contacts, the pairs of cooperating con-
tacts being designated 89 and 40.. When the
lever 41 is moved by piston rod 149 to cause
the separation of the cooperating contacts, a

- 1,854,650°

latch 42 operates to lock the lever, and the
contacts are maintained separated, The bel]

»

crank 87 is positioned in the hatchway so as

to be actuated by cam 2 carried by the car
as the car, moving u wardly,” approaches
an upper terminal landing. During normal
operation, the car will be slowing down at
the time of this actuation,

The bell crank 38, as illustrated
4, is fulerumed on fixed shaft 54 and carries
two contacts for cooperating with two fixed
contacts, the pairs of cooperating contacts
being designated 55 and 56. The bell crank
3 is connected by a slot and pin_ connection
to the piston rod 57 of the snug-fitting pis-
ton 150 in the cylinder 6. A compression
spring 7, the force of which may be varied
by adjusting the threaded bushing 141, bears
against the piston 150 and urges the latter
inwardly of the cylinder. Piping 8 connects

in Figure
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the cylinder 6 with the cylinder of the buffer

4. Referring again to Figure 1, the bell
crank 3 is so positioned that the car, as it
descends, engages the buffer
2 engages roller 58. _

Bell crank 43, fulerumed on the fixed shaft
142, carriés the roller 129 on one arm there-
of, and two contacts on the other arm there-
of, said contacts cooperating with two fixed
contacts, the pairs of cooperatihg contacts be-
ing designated
are biased to closed position by spring 45.

The counterweight 5 carries buffer 85, the
cylinder 26 of which is movable on the
guides 33 and 34 rigidly secured to the coun-
terweight.  The plunger 27 of the buffer,
also rigidly secured to the, counterweight, is
longitudinally bored as shown at 28 (see
Figure 5).  This bore connects the interior
of the cylinder 26 with g pipe 29 threaded
into the plunger 27 at its upper end.. The
pipe 29 is connected to a cylinder 80 secured
to the counterweight. The cylinder 80 and
its inner working parts are similar in con-
struction to cylinder 16 and its inner work-
ing parts already described and hence need
no furthei- explanation. The piston rod 32
1s connected to the bell crank 22 of the re-
tiring cam 91 -comprising levers 22 and 94
and cam plate 23. Levers 22 and 24 are piv-
oted on the counterweight on shafts 81
and 61. B _

‘Bell crank 925 (see Figure 1) is fulerumed
on shaft 62 secured in the hatchway and
carries two contacts for cooperating with
two fixed contacts, the pairs of cooperating
contacts being designated 63 and 64.  These
contacts are biased to closed position by
spring 46.

Referring to the wiring diagram of Fig-
ure 6, no attempt is made to show the coils
and contacts of the various electromagnetic
switches in their associated Ppositions, a
“straight” diagram being employed where-
In the coils and contacts of the various

4: before the cam:

40

59 and 60. These contacts -
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switches are separated in such manner as to
render the circuits -involved. relatively sim-
ple. Also'the parts of other switches and
apparatus are. separated in the interest of
simplifying the diagram.. For a clearer un-
derstanding of the invention, the stationary
contacts: of the switches are illustrated in

. cross section. Tt is to be understood that the
system illustrated is chosen merely for con-
‘venience of description. '

“The diagram shows a system of the Ward
Leonard type in which the motor generator
set comprises a driving motor 68, illustrated
for convenience as of the direct current type,
and a variable voltage direct current genera-
tor 69. The armature of the driving motor
is designated 70 and its field winding 71
The generator 69 comprises the armature 72,
series field winding 73, and the separately ex-
cited field winding 74.. The elevator motor
is designated as a whole by the numeral 75,

its armature being designated 76 and its field.

winding 77. Discharge resistance 78 is pro-
vided for the generator separately excited
field winding. Discharge resistance 79 is
provided for the elevator motor field wind-
mng. A resistance 80.is provided for con-
trolling the strength of the generator field
and therefore the voltage applied to the ele-
vator motor armature. The release coil for
the elevator motor electromagnetic brake
147 (see Figure 1) is designated 81 and is
provided with a discharge resistance 82. A
double pole knife switch 83 is used for con-
necting the system to the supply mains 84
and 85. In order to suit the type of dia-
ﬁam employed, the blades of this switch are
shown separated. The car switch is desig-
‘ the numeral 86. 87 1is
the safety switch in the car. The various
door and gate contacts have been omitted to
sim}l)llify the description.

" The electromagnetic switches have been
designated as follows: '

A—potential switch, .

B—up direction switch,

C—down direction switch,

D—accelerating switch,

E—maintaining relay,

H—brake switch. ,

Throughout the description which follows,
these letters, in addition to the usual refer-
ence numerals, will be applied to the parts of
the above enumerated switches. For exam-

le, contacts B 125 are contacts on the up

irection switch, while actuating coil A 90
is the coil that operates the potential switch.
The electromagnetic switches are shown in
their deenergized positions.

Upon the closing of knife switch 83, the
driving motor 68, the elevator motor field
winding 77 and potential switch actuating
coil A 90 are energized, the circuit for coil
A 90 being by way of line 91 including con-
tacts 59, 89, 50, 55 and 64 of the safety ap-

nated as a whole by

‘ag well as the control eircuits.

-switch holdincg

3

pliances; safety switch 87 in the car, and the
other contacts 63, 56, 51, 40 and 60 of the
safety appliances. The driving motor 68
starts in operation, bringing the generator
69 up to full speed. Starting means for the
driving motor are omitted to simplify the
description. The potential switch, upon op-

eration, causes the engagement of contacts .

A 92 and A 93 preparing the circuits for the
generator separately excited field winding
and the electromagnetic brake release .coil
The condi-
tion of the circuits so far described might be
termed normal.

The operation of the system is as follows:

Assume that the car is at rest at an upper
terminal 47 (see Figure 1). In order to start
the car in the down direction, the operator
moves the car switch into the position where
its contact, segment 94 bridges contacts 95, 96
and 97. Upon the contact segment engag-
ing contact 96, a circuit is completed for the
actuating coil C 98°of the down direction

switch and the actuating coil H 99 of .the

brake switch. This circuit may be traced
from the left-hand blade. of.switch 83, by
way of line 100 through contacts A 92, by
way of line 101 through coil H 99, by way of
line 146, through coil C 98, contacts 96 and
95 of the car switch, by way of line 102

‘through contacts B 103, switch 87, by way

of line 91 through contacts 63, 56, 51, 40 and
60, by way of line 105 to the right-hand
blade of switch 83. The engagement of the
contact segment and contact 97 prepares a
circuit for the actuating coil D 106 of the
accelerating switch. Upon operation of the
down direction switch in response to- the
energization of its actuating coil C 98, con-
tacts C 107 separate and contacts C88,C 89
and C 108 engage. The deparation of con-
tacts O 107 breaks the circuit leading from
the car switch up

switch contacts B 103 serving as electrical in-
terlocks. The engagement of contacts C 108
prepares the circuit for the down direction

feed contact 109, contacts.
_C 107 and the corresponding up direction

70
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switch holding coil C 110 and the brake

coil H 112. The engagement
of contacts C 88 and C 89 completes a cir-
cuit for the gemerator separately excited
field winding. This circuit may be traced
from the left-hand blade of switch 83, by
way of line 100 through: contacts A 92 and
resistance 80, by way of
contacts C 88, by way of line 114 through
field winding 74 and actuating coil E 115-of
the maintaining relay, back to line 100 and
through contacts C 89, back to line 105 and
through _contacts A 93 to the right-hand
blade of switch 83. Relay E does not op-
erate at this time as insufficient current is
supplied to its actuating coil. = .

The brake switch H operates simultaneous-
ly with the direction switch C. Switch H,

line 105 through.
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actuating coil D 106. This

<

upon operation, causes the .ngagement of
contacts H 116 and H 117. The engagement
of contacts H 117 completes the circuit for
the brake release coil 81. This circuit may
be traced from the left-hand blade of switch
83, by way of line 100 through contacts A 92,
by way of line 118 through coil 81 and con-
tacts H 117, by way of line 105, through con-
tacts A 93, to the right-hand blade of switch
83.. The engagement of contacts H 116 com-
Pletes the circuit for the accelerating switch
circuit may be
traced from the left-hand blade of switch 83,
by way of line 100 through contacts A 92,

by way of line 104 through contacts H 116,

inductance coil 119 and coil D 106, by way of
line 113 through contacts 97 and 95 of the
car switch, by way of line 102 through eon-

tacts B 103, switch 87, by way of line 91

through contacts 63, 56, 51, 40 and 60, by
way of line 105 to the right-hand blade of
switch 83. ,

The brake release coil 81 being energized

and current being siipplied from the genera-

tor armature 72 to the elevator motor arma-
ture 76, due to the generator field winding
74 being energized, the elevator motor starts,

The accelerating switch does not operate
immediately the circuit for its actuating coil
D 106 is completed, its action being delaved
by the inductance coil 119. Upon operation,
switch D causes the engagement of contacts
D 120 and D 121. The engagement of con-
tacts D 120 completes the circuit for holding
coils C 110 and H 112. This circuit is from
the left-hand blade of switch 83, by way of

line 100 through contacts A 92, by way of

line 144 through coil C 110, contacts C 108,

coil H 112, and contacts D 120, by way of

line 105 through-¢ontacts A 93 to the right-
hand blade of switcl} 83. X _
The ' short-circuiting of resistance 80 by

contacts D 121 increases the voltage applied-

to the generator field winding 74, thus bring-
ing the generator voltage up to its full valve
and at the same time sufficient current is sup-
plied to the coil E 115 to cause the operation
of the maintaining relay. Contacts E 129

are thus closed, by-passing accelerating ,

switch contacts D 120.

Assume that the car approaches landing
44 and the operator centers the car switch
in order to stop. = The disengagement of con-
tact 97 and contact segment 94 breaks the
circuit. for the accelerating switch actuating
eoil D 106. The accelerating switch, there-
fore, drops out, causing the separation of
contacts D 120 and D 121. The separation
of contacts D 120 is simply in preparation
for the next starting operation, the circuit
for coils C 110 and H 112 being maintained
by contacts E 122. The separation of con-
tacts D 121 removes the short-circuit for re-
sistance 80, decreasing the strength of the
generator field winding 74. Thus the gener-

1,854,650

ator E. M. F. is decreased and the speed of
the elevator motor is reduced. Discharge
resistance 78 acts to smooth out the retarda-
tion.
contact segment 94 breaks the circuit for ac-
tuating coils C 98 and H 99. The down di-

-rection switch and brake switch are main-

tained in operated condition, however, by
their holding coils C 110 and H 112 respec-
tively. ‘Relay E drops out as soon as the
current flowing through its actuating coil
drops to a predetermined value, the current
being sustained by ‘the action of the feld
winding 74 and discharge resistance 78. As
a result, contacts £ 122 separate, deenergiz-
ing holding coils C 110 and H 112, thus per-
mitting the direction and brake switches to
drop out to deenergize the generator field
winding and to cause the application -of the
brake 147. ‘

During’ the stopping of the car as it ap-
proaches the landing 44, cam 2 engages roller
52 of the bell crank 10 and, as the lower
oblique surface of the cam passes over. the
roller, the bell crank is moved about its
pivot in a direction to cause movement of
piston 13 inwardly. of its ‘cylinder.  The
speed of movement
therefore, that of the piston depends upon
the speed of the car at the time that the en-
gagement of the cam and roller occurs.
When the speed of movement of the piston
is below a predetermined value, owing to the
clearance between the piston and cylinder
wall, enough fluid is permitted to leak past
the piston to prevent the building up of suf-
ficient pressure to cause movement of piston
17 to effect the separation of contacts 50 and
5L During the normal operation of stop-
ping the car at this landing, the car switch
will have been centered and the car will
have been slowed down to such extent, at the
time of engagement of the cam and. roller,
that the speed of movement of the piston
will be below the predetermined value and
contacts 50 and 51 remain in engsgement.
However, if for any reason, such as the fail-
ure of operation of certain switches or the
neglected centering of the car switch, the
speed of the car, at the time of engagement
of the cam and roller, is such as to cause the
speed of movement of piston 13 to exceed
the predetermined value, enough pressure is
built up and transmitted to piston 17 to

cause its mcvement, against the force of !

spring 18, to effect the separation of con-
tacts 50 and 51. These contacts, upon sepa-
ration, break the circuit for the actuating
coil A 90 of the potential switch and the po-
tential switch drops out to deenergize the
generator field winding 74 and to .cause the
application of the brake to stop the car,
The pressure applied to piston 17, and
therefore the force ‘tending to . overcome
spring 18 and effect the separation of con-

The disengagement of contact 96 and
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tacts 50 and 51, varies as the square of the
speed of piston 13. This is in accordance
with the well-known law of hydraulics re-
lating to orifices that the pressure: is equal
to the square of the velocity divided by
twice gravity, or o :
p=V.
2
The orifice in this case C
clearance around piston 13 in cylinder 14.
Hence a large change in the amount of force
exerted by spring 18, obtained by turning
the. threaded bushing 19, results in a rela-
tively small change in the value of speed re-
quired to overcome the spring.. As the
speed of piston 13 is dependent upon the
speed of the elevator car at the time that
cam 2 passes over roller 52, this large change
in the amount of force exerted by spring 18
also results in a relatively small change in
the value of car speed required to cause the
building up of a pressure sufficient to over-
come the E)rce of the spring and effect the
separation of the contacts. Thus, when it is
desired to alter the value of car speed re-
quired to effect the separation of contacts
50 and 51, a fine adjustment can be made by
the turning of bushing 19. '

The exact location of the bell crank 10 in
the hatchway depends upon the Tequire-
ments of the particular installation. That
is, for high speed installations with greater
slow down range, the bell crank would pref-
erably be positioned so that its roller would
be engaged by the cam with the car at a
greater distance from landing 44 than for
slow speed installations. Also the depth of
the elevator pit, where landing 44 is the bot-
tom terminal landing, would be another fac-
tor upon which the position of the bell crank
10 would be dependent. In the case of in-
stallations having a shallow pit, the bell

ijs formed by the

_crank would be located for cooperation with

45

55

cam 2 with the car at a greater distance

_from the landing than where the pit is deep,

thus tending to bring the car to a stop be-
fore it travels an undesirable distance into
the pit. : : S
Under certain conditions of operation,
such as where the contacts 50 and 51 fail to
separate due: to faulty operation or where
the bell crank 10 and its associated mecha-
nism is not provided and the elevator cdr
has been impreperly controlled or the sys-

tem has functioned improperly, the car may-

run past landing 44 to the extert of strik-
ing the buffer 4. In the event that - the
speed of the car is below a predetermined

value at the time that the car strikes the-
to clearance between the.
buffer piston and cylinder wall, enough fluid’
is permitted to leak past the buffer piston to-

buffer, owing

prevent the building up of sufficient pres-
sure to cause the movement of piston.150 to

‘segment 94 to bridge.

effect the separation of contacts 58 and 56. 6§

In such case, the stopping of the car is ef-
fected by the normal action of the buffer,
Should the car engage the buffer while trav-
eling at a speed above this predetermined
value however, the fluid pressure developed
in the buffer cylinder will be sufficient. to
overcome the force of spring 7 in connected
cylinder 6 and effect the separation of con-
tacts 55 and 56. As in the case of contacts
50 and 51, the separation of contacts 55 and
56 breaks the circuit for the actuating coil
of the potential switch A. Asa result, the
circuit for -the generator field winding is
broken and the brake is applied, aiding the
puffer in bringing the car to a stop. The
speed of the car required to cause the sepa-
ration of contacts 55 and 56 is determined
by the force of spring 7 adjustable by the
threaded bushing 141. '

Should the car engage the buffer while
traveling at a speed below the predetermined
value but continue in motion, cam 2 on the
car will engage roller 58 of bell crank 3 to
cause the separation of contacts 55 and 56.
Thus the circuit for the potential switch ac-
tuating coil will be broken, causing the po-
tential switch to drop out, deenergizing the
generator field winding and applying the
hrake to bring the car to a stop. The face of
the cam is of such length that the contacts
55 and 56 are maintained separated upon a
full compression of the buffer. '

Upon movement of the car in the up di-

rection a sufficient distance to cause the dis-

engagement of cam 2 and roller 58, the
spring 7 will act to cause the reengagement
of contacts 55 and 56. ’ -

The starting of the car in the up direction
is accomplished in a similar manner to the
starting of the car in the down -direction.
The operator moves the car switch to cause
contacts 109, 123 and
194. The engagement of segment 94 and
contact 123 completes the circuit for the
brake switch actuating coil H 99 and the
actuating coil B 128 of the:up direction
switch. The up direction switch, upon op-
eration, causes the separation of contacts

"B 103 and the engagement of contacts B 125,

B 126 and B 127, corresponding with down
‘dlivection contacts C 107, C 88, C 89 and
C 108 respectively. The holding coil of the
up direction switch is
switches H and
B. the brake is released and the motor starts.
The engagement of segment 94 and contact
124 prepares the circuit for the actuating
coil D 106 of the accelerating switch to be
completed by
TI 116. The accelerating switch operates to
“ause the motor to be brought up to full
speed.. As previously described, upon up-
ward movement of the car, the cam 2 passes

the engagement of contacts.
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.a result of the operation’of
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® actuated by

. counterweight buffer strikes
% the hatchway. In the event

30

- while traveling at

by the roller 52 without causing movement
of piston 183, ‘
During the stopping of the car at the land-
ing 47, the roller 53 of the bell crank 387 is
the cam 2 in the same manner
that the roller 52 and bell crank 10 were ac-

tuated during the stopping of the car at land-

ing 44. Tn case the cam engages the roller
with the car traveling at or above the prede-
termined speed set for causing the separation
of contacts 39 and 40, the separation of these
contacts will be effected, causing the drop-
ping out of the potential gwitch and the stop-
ping of the car as before. The exact loca-
tion of the bell crank 37, as in the case of
bell crank 10, will depend upon such factors
as the normal car speed-and the amount of
overhead room.

Under certain conditions of operation such
as those analogous to the conditions enumer-
ated for causing the car to run past the land-
ing 44, the car may continue past landing
47 to such an extent that the descending
the bottom of
that the speed
of the counterweight is below a predeter-
mined value at the time that its buffer strikes
the bottom of the hatchway, owing to clear-
ance between the buffer piston and cylinder
wall, enough fluid is permitted to leak past
the buffer piston to prevent the building up
of sufficient pressure to cause the extension
of retiring cam 91 by piston 148 to effect
the ceparation of contacts 63 and 64. The
counter-weight in coming to rest will “re-
lease the tension in its hoisting ropes, thug
relieving the tractive force between the ropes
and the hoisting drum and effecting the stop-
ping of the car. Should the counterweight
buffer strike the bottom - of the hatchway
i a speed at or above this
predetermined value however, the fluid pres-
sure developed in the buffer cylinder will be
sufficient to overcome the force of spring
140 and cause the extension of the retiring
cam 21. As the retiring cam will be oppo-

- site bell crank roller 65 at this time, the ex-

tension of the retiring cam will cause the
separation of the contacts 63 and 64 in the
circuit for the potential switch actuating
coil. . The potential switch, upon dropping
out, breaks the circuit for the generator field
winding and causes the application of the
brake, thus hastening the stopping . of the

‘car.

Should the counterweight buffer strike the
bottom of the hatchway while the counter.
weight and ear are traveling below the pre-
determined speed set for effecting the sepa-
ration. of contacts 63 and 64, and vet should
these bodies continue in motion, cam 2 on
the car will engage roller 129 of the bell
crank 43 to cause the separation of contacts
59 and 60. As in the case of the contacts

‘that it ‘is traveling
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of the other appliances, contacts 59 and 60
break the circuit for the actugting coil of
the potential switch, causing the stopping of
the car. : : : !

It will thus be seen that irrespective of the
normal operating speed of the elevator car,
which may be extremely high in the case of
high-rise elevators, the safety -appliances
herein disclosed insure the car being brought
safely to rest-under all conditions.

It is to be understood that certain of the
appliances may be omitted if desired, par-
ticularly where other safety apparatus is em-
ployed. For example, either the bell cranke
10 and 387 and their associated mechanismg
or the buffer operated mechanisms may be
omitted. Also, the roller 58 and roller arm
of bell ‘erank 3 may be omitted. Tt is to be
further understood that the various contacts
of the appliances may be arranged in other
of the control circuits, o '

As many changes could be made in the
above construction and many apparently
widely different embodimentsg of this inven-
tion could be made without departing from
the scope thereof, it is intended that all mat-
ter contained in" the above description or
shown in the accompanying drawings shall
be interpreted as Hlustrative and not in a
limiting sense,

What is claimed is:

L. An elevator system comprising; a mov-
able body in the hatchway; a safety appli-
ance for said body, said body, in the event

at or above a predeter-
mined speed when it reaches a certain point
in-the hatchway, causing the operation of the
safety appliance and, in the event that the
safety appliance is not operated when the
body reaches said point, causing the opera-
tion of said éppliance‘upon continued move-
ment for a predetermined distance beyond
said point, : .

2. In an elevator system ; a movable body
in the hatchway; a safety appliance for said
body: and a buffer for said body, said body,
in the event that it is traveling above a pre-
determined speed. at the time its buffer is op-
erated and also in the event that it com-
presses. its buffer above a predetermined
amount, causing the operation of sajd safety
appHance. ) L

3. In an elevator system; a movable body
in the hatchway; a safety appliance for said
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body; and a buffer for said body, said buffer,

in the event that it is operated at 8 time the
hody is traveling above 2. predetermined
speed, causing. the operation of said ‘safety
appliance, and said .body, in the évent the
safety appliance is not operated by the buff-
er. causing the operation of said safety ap-
pliance should the body reach a certain point
in the hatchway, - SR :

4. An elevator system comprising; a mov-
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able body in the hatchway: 2 retiring cam
carried by said body; a buffer for said body;
and a safety appliance, said buffer causing
the extension of the-cam to operate the
safety appliance in the event that the buffer
is operated at a time the body is traveling
above a predetermined speed, without caus-
ing the extension of the cam and the opera-
tion of the safety appliance when the speed
of the body at the time of operation does not
exceed said value.

% In an elevator system: an elevator car;
s counterweight for the car; a motor for
raising and lowering the car and the counter-
weight; a brake for the motor; a buffer for
the car; a buffer carried by the counter-
weight; a safety appliance for causing the

7

deenergization of the motor and the applica-
tion of the brake to stop the motor, said first
named buffer causing the operation of said
safety appliance in the event that the car en-
vages said buffer while traveling above 2
predetermined speed; and an additional
safety appliance for causing the deenergiza-
tion of the motor and the application of the
brake to stop the motor, said second named
buffer causing the operation of sai¢ addi-
tional safety appliance in the event t1at the
counterweight buffer is engaged at a time the
counterweight is traveling above & predeter-
mined speed.

In testimony whereof, I have signed my
name to this specification.

FREDERICK HYMANS.
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