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2,511,697 

ELEVATOR SAFETY APPARATUS 
William C. Clift, Philadelphia, Pa. 

Application December 12, 1947, Serial No. 791,207 
(C. 87-90) 13 Claims. 

This invention relates to improvements in Safe 
ty apparatus for elevators and more particularly 
to means for actuating such apparatus automati 
cally. 
Most modern elevators are provided with a 

safety device carried by the car and operable 
automatically, in response to excessive Speed of 
the car, to brake such movement or stop the car 
completely. In many cases, these devices are 
controlled by a governor mechanism Operatively 
associated with the safety device and actuated 
by a cable releasably connected to the car. 
In the operation of this type of Safety appa 

ratus, when the car reaches a predetermined ex 
cessive downward speed, the governor mecha 
nism is actuated to grip and hold the governor 
cable and, because of the releasable connection, 
the car breaks loose from the cable and COn 
tinues its downward movement relative thereto. 
This relative movement, causes the safety device 
to move suitable clamping members into engage 
ment With the elevator guide-rails and thereby 
to stop the movement of the car. Thus it is seen 
that successful operation of Such elevator safety 
devices is dependent upon relative movement be 
tween the governor cable and the car, otherwise 
it fails. 
Upon occasion, it has happened that the hoist 
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ing cable has been severed-or otherwise rendered . 
inoperable-simultaneously with the governor 
cable, with the consequence that the Safety de 
vice Was rendered ineffective to stop the car 
which dropped to the bottom of the hatchway, 
with disastrous results to its occupants. 
The present invention has for its primary ob 

ject to provide improved elevator safety apparatus 
operative, in response to dangerous operational 
conditions, positively to stop the car. 

Still another object of the invention is the 
provision of elevator safety apparatus operable 
automatically in response to failure either of the 
elevator hoisting apparatus, the governor mech 
anism, or both simultaneously. 
A further and more Specific object of the in 

vention is to provide elevator safety apparatus 
which is effective automatically to operate in 
response to predetermined excessive speed of the 
car, either in ascent or descent, to stop the move 
ment thereof in a predetermined safe interval of 
time or distance. 
The manner in which the aforesaid, and other 

objects, are attained will become apparent from 
the following specification and the accompanying 
drawings illustrating a preferred embodiment of 
the invention, and in which: 
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Figure 1 is a diagrammatic view of an eleva 
tor System embodying the present invention; 

Figure 2 is a fragmentary bottom plan view of 
an elevator car showing safety apparatus mount 
ed thereon; 

Figure 3 is an elevational view on an enlarged 
Scale of the governor mechanism, as viewed from 
the side opposite to that shown in Figure 1; and 

Figure 4 is a diagrammatic view of a modified 
form of the invention. 
With reference to Figure 1 of the drawings, 

the numeral O identifies the elevator car which 
is raised and lowered by means of the hoisting 
cable having one end attached to the car, as at 
2, and its other end connected to a suitable 
counterweight 3. The cable l l extends over a 
traction sheave 4, which is driven by a motor 
5 of suitable capacity. 
As shown in Figure 2, Safety apparatus, indi 

cated generally by the numeral 20, is mounted 
on the bottom 2 of car f0. This apparatus may 
be of any suitable type, but, for the purpose of 
simplification, the present embodiment has been 
illustrated as comprising the following described 
mechanism. A Safety drum 22 is mounted for 
rotation upon a pair of shafts 23 which are op 
positely threaded into the ends of the drum. 
Shafts 23 are journaled in supports 24 secured to 
the bottom of the car in any convenient manner, 
and have their outer ends pivotally Connected to 
the knuckles of toggles 26. The ends 27 of the 
toggle links are pivotally connected to the clamp 
ing jaws 28 which, in turn, are pivotally Secured 
to the bottom of the car, as at 29. The Outer 
ends of these jaws normally move freely over 
stationary guide rails 3 positioned at each side 
of the elevator shaft, on hatchway 32, but are 
adapted to be actuated, by rotation of the drum, 
into clamping engagement with the rails. 
As illustrated, and in One mode of operation, 

drum. 22 is rotated by means of a safety rope or 
cable 33 which has one of its ends Wrapped around 
and fixed to the drum, and its other end extend 
ing over an idler pulley 34 and fixed to a gover 
nor cable 35, as at 36 (Figure 1). Governor 
cable 35 extends in a continuous path around 
upper and lower governor, sheaves 37 and 38, re 
spectively, and, as clearly seen in Figure 1, is re 
leasably connected to the car by a suitable yield 
able connection 42. This connection is suff 
ciently secure to move the cable freely around 
sheaves 3 and 38 during normal Operation of the 
car, but, , under an extraordinary relative pull 
between cable 35 and the car, the cable will 
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break loose from the car and permit free rela 
tive movement, therebetween. 
With reference to Figure 3 is can be seen that 

upper governor sheave 37 carries a centrifugal 
governor mechanism, indicated generally by the 
numeral 43, which may be of any well known 
type, but which, in the present embodiment, is 
illustrated as comprising a pair of oppositely 
facing weights or dogs 44 and 45, pivotally mount 
ed as at 46 to theside of sheave 3. These dogs 
are oppositely positioned and have equal radial 
displacement from shaft 47, in order to balance 
the sheave 37 which is rotatably mounted on -a, 
shaft 47, the latter being supported in any slits 
able manner, not shown. A rigid link 48 con 
nects adjacent ends of the dogs. So that their 
radial displacement remains equal. D9gS.44 and 
45 may be set to move outwardly at a rotational 
speed of sheave 37, which may be adjustably pre 
determined, as desired, by tension means 49 po 
sitioned between one end 50-of-weight:44 and an 
ear 5 on hub 52 of the sheave. This teasion 
means may best comprise a threaded rod 53, about 
which, a spring 54 is positioned. Qne:end of the 
rod is pivotally secured to end 50 of dog,46 while 
its other end is slidably received in an aperture 
(not shown) in hab 5. The tension of Spring 
54 is adjusted by g nut 55 in either di 
reetignon rod, 53. Ehe normal, at rest position 
of weights 44 and 45, is determin 
pin S, positioned adjacent the Weighted end of 
Each of the dogs.45 and 46 is provided on its 

outer end with a radialextension 69, which, when the dogs swing outwardly in response to excessive & 
speed of the sheave, strike the upper end 6i 
of lever 62, which latter is normally biased to 
ward the vertical position, illustrated, by springs 
63. When struck from the right side as shown 
in broken lines in Figure 3 -the sheave rotating 
in a clockwise direction-lever 62 moves to the 
left, out of the path of a goeking pin shown at 64, 
to permit the weighted end 65 of moyable grip 
ping jaw 66 to drop and wedge the governor rope 
against the cooperating stationary jaw 6 and 
thus to lock the cable against further movement. 
The movable jaw 66 is pivotally mounted upon 
stationary structure (not shown), as at 68. 
When the governor cable is so locked, con 

tinued movement of the car creates the neces 
sary relative movement to break the aforesaid releasable connection 42 and cause safety rope 33 
to unwind from and rotate drum. 22. This ro 
tation serves- through shafts 23 and toggles 2S 
to bring the clamping jaws into engagement with 
rails 3 and thus to stop the downward move 
ment of the car. 

Thus it is seen that the safety apparatus, as 
set forth above, will stop the car'in response to 
excessive downward speed thereof when the ap 
paratus is functioning in its intended manner. 
However, as thus far described, the apparatus 
would not function if the governor cable broke, 
or for some other reason was rendered incapable 
of rotating drum 22. Therefore, in addition to 
the above described mechanism, and in particu 
lar accordance With the present-invention, means 
is provided for stopping-the-car in-response to the 
existence of any one of several such dangerous 
conditions, to be described hereinafter. 
Normal Operation of the elevator, to raise or 

lower car G, is controlled from within the car 
through Suitable means, such as the electrical 
circuits diagrammatically illustrated in Figure 1. 
As shown in this figure, there is provided a man 

mined by the stop & 
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ual control lever 5 positioned in the car and 
adapted selectively to close suitable circuits for 
operating a double pole magnetic Switch 6 to 
energize hoist motor 5, and thus to raise or lower 
the car. With the control lever moved against 
Stationary contact 77, Solenoid 78 is energized to 
draw armature 79 of the switch to the left, as 
illustrated, and move switch arms 80 and 8 
against stationary contacts 82 and 83, thereby 
closing the power circuit through normally 
closed switches 84 and 35 and thus energizing the 
hoist motor to raise the car. 
'Movement of the control Switch or lever 75 

against stationary contact 86, energizes solenoid 
8. to draw armature 79 to the right, as illustrat 
ed, Enoving the switch arms 80 and 81 against 
stationary contacts 83 and 88, respectively, thus 
closing the power circuit through Switches 84 and 
85 and energizing the hoist motor to lower the 
Cat. 

In further accordalace with the present inven 
tion, the safety apparatus 20, as illustrated in 
Figue 2, is provided with additional means re 
sponsive to emergency conditions, described 
hereinafter, for rotating drum 22 to move clamp 
ing jaws 28 into gripping engagement with rails 
3, as described above. This means includes a 
large gear 9) secured to the right end of the 
druna and in mesh with a driving pinion 9 , which 
is adapted to be rotated by a motor 92 secured by 
suitable-means (not shown) to the bottom of car 
2. Motor 92 is normally inoperative but may be 
placed in circuit with the power supply, by clo 
sure of the normally open switches shown at 93 
and 94. 

Switch. 94, as illustrated in Figure 1, is posi 
tioned, below Switch 85, and both are adapted to 
be actuated by a Switch actuating arm, shown di 
agrammatically at 95, in response to excessive 
lowering of sheave 38 as would occur in the 
event cable 35 was severed and collapsed into the 
hatchway. It should be understood, however, 
that actuation of these switches is not effected 
by normal stretching of governor rope 35. These 
Switches 93 and 94 provide means for breaking 
the power supply to the hoisting motor and, at 
the same time, energizing safety motor 92 where 
by to rotate drum 22 and stop the car, as de 
scribed above, in the event governor cable 35 is 
severed. 
Asbest seen in Figure 3, switch 84 of the hoist 

motor power supply circuit, and switch 93 of the 
safety motor power supply circuit, are adapted 
to be actuated by governor 43, in response to ex 
cessive rotational speed thereof in either direc 
tion, and thereby to break the hoist motor cir. 
cuit and close the safety motor circuit. The 
mechanism for so actuating these switches com 
prises a common actuating arm, diagrammati 
cally represented at 96, and an extension or finger 
97 depending from lever 62. 
The various conditions under which the safety 

mechanism is particularly effective and the man 
ner in which the apparatus of the invention op 
erates, under Such conditions, will now be de 
sgribed. 

:Firstly, if the car reaches an excessive upward 
Speed, the governor mechanism will operate to 
throw out the weighted ends of dogs 44 and 45, 
which strike lever 62 on the left side, as seen in 
Figure 3, thus pivoting finger 97 in a clockwise 
direction to open the power circuit to the hoist 
motor (through switch 84) and closing the safety 
motor circuit, simultaneously. In this manner 
Safety motor 92 is energized, which motor, in 
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tirn, moves clamping jaws 28 into gripping en 
gagement with rails 3, and thereby prevents the 
car crashing into the floor OT of the control room. 
at the top of the hatchway. It is to be noted 
that, when the car is moving upwardly at such 
an excessive speed, movable gripping jaws 66 are: 
not released to grip cable 35, but only that lever 
62 is moved to the right to actuate switches. 84 
and 93 which, respectively, open the hoist motor 
circuit and close the safety motor circuit thus 
stopping the car as described. : : 
On the other hand, if the car reaches an ex 

cessive downward speed, the governor mechanism 
will operate to advance the movable gripping jaw 
to grip and hold governor cable 35, as described 
heretofore, and thus to cause the safety device 
to operate. Concurrently, the power circuit to 
hoist motor 5 is opened and the circuit to safety 
motor 92 is closed, thus assuring positive opera 
tion of the safety apparatus, both through safety 
rope 33 and motor 92. . . . . . 
Other emergency conditions in which the ap 

paratus is particularly effective arise when either 
the governor cable or the hoist cable become Sey 
ered, in which event the safety apparatus will 
operate in the nanner described hereinafter. 

If, for example, the hoist cable breaks, the car 
falls freely and almost immediately reaches the 
speed necessary to actuate the governor mecha 
nism to grip the associated cable and break the 
yieldable connection between the car and cable 
thus causing the relative movement between the 
car and cable necessary to actuate the safety 
mechanism and stop the fall of the car. Simul 
taneously with the foregoing, and as above de 
scribed, the governor mechanism opens switch 84 
breaking the circuit to the hoist motor 5 and 
closes switch 93, to energize safety motor 92 and 
actuate the safety apparatus as described above, 
By providing two actuating means, capable of 
acting either simultaneously or individually, the 
Safety apparatus, of the invention completely 
eliminates the possibility of the car falling be 
cause of failure of the safety rope 33. 

If the governor cable alone is severed or broken, 
lower governor sheave 38 drops or collapses into 
the hatchway opening the power circuit to the 
hoist motor, as a result of arm 95 bearing against 
Switch 84, and simultaneously closing the circuit 
to the safety motor through the agency of Switch 
94, and thus actuating the Safety apparatus. 
Thus, it may be seen that, even though both the 
hoist cable and the governor cable be severed, the 
safety apparatus will operate to stop the car 
safely and maintain it stationary. 

After such actuation of the governor mecha 
nism as serves to release the movable gripping 
jaw. 66, the mechanism may easily be reset by 
pressing downwardly on the lateral extension 98 
of jaw 66 until pin 64 is reengaged under the 
finger 99 of lever 62. 
From the foregoing description, it will be evi 

dent that the present invention provides a safety 
apparatus operable under virtually every danger 
ous operating condition which might be encoun 
tered. However, in Some installations where the 
danger of power shut-off is present, it is addi 
tionally proposed to replace the power actuated 
motor 92 with a spring actuated device, as shown 
in the modified form of the invention illustrated 
in Figure 4. 
As shown in this figure, the apparatus includes 

drum. 22, gear 9 and pinion 9, as heretofore 
described. In this form, however, the pinion is 
adapted to be driven by a Spring motor device 

0. 

20 

30 

40 

50. 

55 

O 

5 

70 

5 

6 
comprising a coil spring 00, which is preloaded 
by means of a rack and pinion of and O2, re 
spectively. The rack is directly connected to the 
arnature 3 of a solenoid O4, which, when 
energized, urges the rack to an advanced position 
in which the pinion 02 has been rotated to load 
the Spring and hold the safety apparatus in its 
inoperative position, that is, in such position that 
clanping jaws 28 are free to slide over guide rails 
3. A Spring 05, having one end reacting against 
fixed structure 6, may be provided to assist the 
Solenoid 95 in preloading spring OO. If for any 
reason the power should fail, Solenoid O4 is de 
energized releasing the spring 00, which then 

* Serves to rotate the pinion and gear, and thereby 
to actuate the safety mechanism in the manner 
described heretofore with relation to the preferred 
form. 

It will be seen, therefore, that my invention pro 
Wides improved safety apparatus for elevator cars, 
which is highly effective and, further, positively 
protects against mechanical failures not hitherto 
provided for. 

I claim: 
'i. In Safety apparatus for elevator cars oper 

able upwardly and down Wardly within a hatch 
way, a safety device carried by the car, said device 
including a rotatable drum and means actuated 
by rotation of said drum for gripping fixed hatch 
way structure thus to stop the car, governor 
neans including a governor cable releasably con 
nected to Said car and having lineans adapted 
when said cable is released fron said car to ro 
tate said drum so to actuate said gripping means, 
and electro-mechanical means cooperable with 
said governor means to rotate said drum to stop 
the car. 

2. Safety apparatus for elevator cars compris 
ing a safety mechanism for stopping the car, 
governor means responsive to a predetermined 
downward speed of said car and including a cable 
effective to actuate said safety mechanism, and 
electro-mechanical means effective to actuate 
said safety apparatus in response to failure of 

... said cable. 
3. Apparatus in accordance With claim 2, and 

further characterized in that Said Cable is ar 
ranged parallel to the path of car travel and op 
eratively associated with said safety mechanism, 
and in which said electro-mechanical means is 
responsive to severing and consequent collapse of 
said cable. 

4. The combination with an elevator system 
comprising an elevator car, a Safety device in 
cluding a drum and operable by rotation of said 
drum, a safety cable reeled upon Said drum, and 
governor means responsive to predetermined 
speeds of the elevator car to cause said safety 
cable to unreel from said drum to actuate said 
safety device and thereby to stop the car; of 
electro-mechanical means associated with Said 
governor means and operable conjointly with or 
independently of said safety cable and in response 
to a predetermined speed of Said car to rotate 
said drum and thus operate said safety device. 

5. A construction in accordance with claim 4 
and including means responsive to collapse of 
said safety cable to energize said electro-mechan 
ical means and thus to actuate the safety device. 

6. The combination with an elevator System 
comprising an elevator car, a safety device in 
cluding a drum and operable by rotation of Said 
drum, a safety cable reeled upon said drum, and 
governor means responsive to predetermined 
speeds of the elevator car to cause said safety 
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cable to unreel from said drum to actuate, said. 
safety device and thereby to stop the car; of 
electro-mechanical means associated with Said 
governor means and operable conjointly with Or 
independently of said safety cable and in response 
to a predetermined speed of said car to effect 
operation of said safety device, and means for 
energizing said electro-mechanical means in re 
sponse to execessive upward Speed of Said car to: 
actuate the safety device independently of Said. 
Safety cable. 

7. Safety apparatus for elevator cars compris 
ing a safety device for stopping the car, governor 
means, means connecting said governor means 
with said safety device, said governor means be 
ing responsive to a predetermined downward 
speed of said car to cause said connecting means 
to actuate said safety mechanism, electro 
mechanical means responsive to a predetermined 
downward speed to operate conjointly with said 
connecting means and said safety mechanism to 
stop the car, said governor means being operable 
in response to a predetermined upward speed of 
Said car to actuate Said electro-mechanical 
means to stop the car, and means responsive to 
Severing of said connecting means to effect. Oper 
ation of Said electro-mechanical means and thus 
to actuate said safety apparatus. - 

8. In combination with an elevator car, hoist 
ing means for moving said car up and down a 
hatchway, a safety mechanism carried by the 
car, said safety mechanism including a drum ro 
tatable to actuate clainping means against fixed 
hatchway structure, a safety cable wound on said 
drum, Speed responsive governor mechanism, a 
governor cable releasably secured to said car 
and so attached to said Safety cable as to operate 
said speed responsive mechanism at speeds cor 
responding to the speed of the car, means re 
sponsive to a predetermined speed of said car to 
grip and hold Said governor cable whereby con 
tinued movement of the car is effective to cause 
rotation of said safety drum to stop the car, 
electro mechanical means for rotating said drum, 
normally open switch means adapted, when 
closed, to energize said electro-mechanical 
means, and means responsive to collapse of said 
governor cable to close Said Switch means. 

9. A construction in accordance with claim 8, 

5. 
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and wherein said switch means is also adapted to 50 
render Said hoisting means inoperative. 

10. In safety apparatus for elevator cars, a 
rotatable member carried by the car, means 
actuated by rotation of said member to grip fixed 
structure and thereby to stop the car, and electro 
mechanical means responsive to power cut-off 
to rotate Said member. 

11. In an elevator system of the type having. 
a. Car, a safety mechanism for stopping the car. 
and a governor cable, and in which relative move 
naent between said car and cable is effective to 
operate said safety mechanism, the improvement 
which comprises: means for effecting operation 
of Said Safety mechanism, said means being re 
Sponsive to severing and consequent collapse of 
Said governor cable. 

12. In an elevator system of the type having a 
Car, a Safety mechanism for stopping the car and, 
a governor cable, and in which relative move 
ment between said car and cable is effective to 
Operate said Safety mechanism, the improvement: 
which comprises: means for effecting operation. 
of said safety mechanism, said means comprisirig 
an electro-mechanical actuator responsive, to 
Severing and consequent collapse of said governor 
cable. 

13. In an elevator system of the type having a 
car, a safety mechanism for stopping the car and 
a governor cable, and in which relative novel 
ment between said car and cable is effective to 
operate said safety mechanism, the improvement 
which comprises: means for effecting operation 
of said Safety mechanism, said means comprising 
an electrical device adapted to actuate said 
Safety mechanism, and switch means adapted to 
energize said electrical device and so positioned 
with respect to said governor cable as to be re 
Sponsive to Severing and consequent collapse of 
the latter. 
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