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ABSTRACT: Anem'ergency brake control system for elevator 
cars is disclosed. The system is adapted to be carried in its en 
tirety on the elevator car and requires no external source of 
energization. An electrical generator is operatively connected 
between the elevator car and frame for developing a voltage 
corresponding to the speed of the car. Control means is con 
nected to the generator and is responsive to a predetermined 
voltage for applying brakes to the car. A permanent magnet 
direct current generator is used with a control means includ 
ing a unidirectionally conductive voltage responsive device 
such as a silicon controlled recti?er so that the brakes are a - 
plied only when the polarity of the generator voltage cor 
responds to downward travel of the elevator car. 
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EMERGENCY BRAKE CONTROL SYSTEM FOR ' 
‘ ELEVATORS 

This invention relates to elevators and more particularly to 
emergency brake control systems to prevent overspeed in the 
descent of an elevator car. 

It has been a common practice in certain types of elevators, 
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such as mine hoists and cargo lifts, to provide a safety brake in 10 
the event of mechanical failure such as cable breakage. In 
such systems the safety brakes are commonly spring actuated 
and self-energizing and the application thereof is initiated by 
an arrangement for detecting a slack cable at the elevator car. 
In other types of elevator systems, such as passenger elevators, 
safety brake systems are also employed and commonly utilize 
an overspeed governor driven by a governor cable or the like 
to sense car speed. When an overspeed condition is reached 
the governor is effective to cause actuation of a brake in the 
drive train of the elevator motor. Such safety apparatus may 
also include additional brake means carried on the car which 
are ‘adapted to grip the elevator guide rails in the event of a 
failure of the lift cable or a downward speed of the car such 
that the car is disengaged from the governor cable. 

In accordance with this invention there is provided an emer 
gency brake control system for elevators which is operable in 
dependently of the lift cable and drive train for the elevator 
car. It requires no external source of energization and it may 
be carried in its entirely on the elevator car. This is accom 
plished by an electrical generator operatively connected 
between the elevator car and frame for developing an electri 
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cal quantity corresponding to the speed of the car. Control ' 
means is connected to the generator and is responsive to a 
predetermined value of the electrical quantity for applying 
brake means to the car. 

Furthermore, in accordance with the invention the brake 
control system may be carried entirely on the elevator car and 
be entirely self-energizing. This is accomplished by a per 
manent magnet direct current generator which develops a 
voltage magnitude corresponding to the speed of the car and 
the control means, responsive to a predetermined voltage 
magnitude, is effective to connect the generator to the brake 
applying means. - 

In accordance with a further feature of the invention, the 
brake control system is operable for only one direction of 
travel. This is accomplished by control means which includes 
a unidirectionallyconductive and voltage-responsive device 
which is poled relative to the generator so that the brake-ap 
plying means is energizedthrough the control means only 
when the generator voltage has a polarity corresponding to the 
downward travel of the elevator car. 

Additionally, in accordance with the invention the brake 
.applying means may utilize the potential energy of a com 
pressed spring or the like under the control of an electrically 
operated trigger device or release mechanism. This is pro 
vided by a keeper means retaining a brake shoe disengaged 
from the elevator guide track, retractor means connected 
therewith an an electrical actuator connected with the retrac 
tor for operation thereof to initiate engagement of the brake 
shoe. 
A more complete understanding of this invention may be 

obtained from the detailed description which follows taken 
with the accompanying drawings in which: 

FIG. 1 is a perspective view of an elevator including the in 
ventive emergency brake control system; 

FIG. 2 is a diagram of the brake and the actuator therefor; 
FIG. 3 shows a detail of construction of the brake and; 
FIG. 4 is a schematic diagram of the control circuit for the 

emergency brake. 
Referring now to the drawings, there is shown an illustrative 

embodiment of the invention in an emergency brake control 
system for an elevator of the type which is adapted primarily 
for cargo handling. In particular, the elevator is adapted for 
use in an automatic warehouse system of the type using a 
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2 
stacker vehicle operative in one or more aisles between arrays 
of storage bins. Such a stacker vehicle with a cargo elevator 
thereon is adapted for high-speed operation under automatic 
control in a substantially unattended manner. It will be ap 
parent, however, as the description proceedsthat this inven 
tion may also be used with other types of elevators to provide 
a safety brake in the event ‘of either control system or 
mechanical failure thereof. ‘ 

Referring now to FIG. 1, there is illustrated an elevator in 
cluding a car 10 movable vertically within an elevator frame 
including guide tracks-12 and 14 at opposite sides of the car. 
Lift means for the car include a drive chain 16 which is 
drivingly connected through a drive train to a hoist motor not 

> shown. 

The emergency brake control system for the elevator in 
cludes an electrical speed sensing means including an electri 
cal generator 18 mounted by its stator on the car 10. The rotor’ 
of the generator 18 is provided with a pinion gear 20 on its 
shaft and meshing with a rack gear 22 on the ?angeof the 
guide track 14. It is apparent that the rotor of the generator 18 
is driven at a speed and in a direction which corresponds to 
the vertical speed and direction‘ of the car 10. The generator 
18 is preferably a direct current generator with a permanent 
magnet ?eld and produces an output voltage magnitude cor 
responding to the speed of rotation with a polarity cor 
responding to the direction of rotation. In particular it is 
desirable to use a DC generator which exhibits a substantially 
linear variation in output voltage as a function of rotational 
speed over the range of speeds of interest for the emergency 
braking system. The generator may advantageously employ a 
permanent magnet rotor and a stator winding having a recti? 
er connected therewith, thus avoiding the use of a commuta 
tor or brushes and slip rings. 7 
The elevator is provided with brake means adapted upon 

actuation or energization thereof to bring the car 10 to a stop 
relative to the frame of the elevator. For this purpose the 
brake means includes a brake 24 on one side of the car and a 
brake 26 on the other side of the car. As shown in FIG. 2, the 
brakes 24 and 26 are identical to each other and are mounted 
at opposite ends of a support beam 28 which extends beneath 
the ?oor of the car 10 and is adapted to support the same dur 
ing emergency braking. As best shown in FIG. 3, the brake 24 
is supported from the support beam 28'by depending ?ange 30 
secured to the end thereof with'suitable clearance from the. 
guide track l4.-The brake includes a pair of brakeshoes 32 
and 34 which are pivotally mounted on the ?ange 30 by 
respective pivot pins 36 and 38. The brakeshoes are provided 
at their lower outer edges with serrated side surfaces 40 and 
42, respectively, ‘which are adapted to engage the inner sur 
faces of the ?anges of the guide track 14 when the shoes are 
spread apart. A spreader spring 44 is disposed between the 
brake shoes 32 and 34 and has its opposite ends seated 
therein. The spreader spring 44: when compressed to the ex 
tend where the brakeshoes are parallel to each other stores 
sufficient potential energy for actuation of the brakeshoes into 
engagement with guide track with sufficient force that the ser 
rated surfaces tend to bite into the metal of the track. Thereu 
pon the brake tends to be self-energizing in that the downward 
thrust of the car it} causes further separation of the 
brakeshoes and further biting engagement with the track 
thereby bringing the car to a stop. The brake shoes 32 and 34 
are retaining in parallel position as shown in FIG. 3 with the 
spring 44 compressed by means of a keeper 46. The keeper 46 
comprises a bar 48 extending parallel to the support beam 28 
and provided with a pair of laterally spaced pins 50 and 52 
with the outer ends thereof extending into keeper holes 54 and 
56, respectively, in the brake shoes 32 and 34. The bar 48 of 
the keeper is provided at its inner end with an offset rack gear 
58. The rack gear 58 meshes with a pinion gear 60 which is 
rotatably mounted on a fixed shaft 62. The bar 48 and hence 
the rack gear 58 is urged laterally in a direction to retract pins 
50 and 52 from the brakeshoes 32 and 34 by a stretched spring 
64 extending between the bar 48 and an anchor point on the 
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support beam 28. The bar 48 is restrained against movement 
by a latch 80 which will be described subsequently. Thus, 
when the keeper 46 is in the position shown in FIG. 2, brake 
shoes 32 and 34 are held in parallel relationship and the brake 
24 is not energized. 
The brake 26 is of the same construction as brake 24 and 

comprises a pair of brakeshoes 66 and 68. The brakeshoes 66 
and 68 are held in the position shown in the guide track 12 by 
a keeper 70 which comprises a bar 72 provided at its outer end 
with a pair of pins 74 and 76 which extend into keeper holes in 
the brakeshoes. The bar 72 is provided at its inner end an off 
set rack gear 78 which meshes with the pinion gear 60. When 
the keeper 70 is in the position shown in FIG. 2, the 
brakeshoes 66 and 68 are retained in parallel position with 
clearance from the guide track 12 and thus are deenergized. 
Keepers 46 and 70 for the brakes 24 and 26 are retained in 

the position shown in FIG. 2 against the force of spring 64 by a 
locking detent or latch 80 which includes a shaft 82 rotatably 
mounted in ?xed position and provided at its free end with a 
diametral flat 84 forming a half shaft 86. The bar 48 at the 
portion opposite the rack gear 58 is provided with a notch 88 
having a transverse straight side and arcuate side into which 

_ the half shaft 86 is seated. Thus, the half shaft 86 is effective to 
restrain motion of the keeper 46 against the force of the spring 
64 so long as the diametral ?at portion thereof is retained in 
abutment with the flat side of the notch 88. In order to retain 
the ‘half shaft in this position it is provided with a latch arm 90 
?xedly'secured thereto and extending in a radial direction. 
The latch arm 90 is long relative to the distance between the 
center of the shaft 82 and the point at which the back edge of 
the bar 48 engages the diametral flat 84. This relationship pro 
vides the desired mechanical advantage which permits a small 
force acting at the end of the latch arm 90 to overcome the 
large force of the spring 64. 
The actuator further includes electrical operating means 

which takes the form of an electromagnet or solenoid 92 hav 
ing a reciprocable armature 94 which terminates in a fork 96 
adapted to straddle the latch lever 90 and retain it in position. 
Thus, when the solenoid 92 is deenergized and its armature 94 
is in the extended position, the latch lever 90 is held against 
displacement and the keepers 46 and 70 retain the brakes 24 
and 26 in a deenergized condition. When the solenoid 92 is 
energized and its armature 94 is pulled in or retracted the 
latch lever 90 is released by the fork 96. The spring 64 pulls 
the bar 48 and the rack gear 58 to the right causing the half 
shaft 86 to rotate counterclockwise without substantial re. 
sistance to an annular position affording ample clearance for 
the translation of the rack gear 58 in the direction to retract 
the pins 50 and 52 from the brakeshoes 32 and 34. This mo 
tion of the rack gear 58 causes the pinion gear 60 to rotate and 
thereby drive the rack gear 78 in a direction to retract the pins 
74 and 76 from the brakeshoes 66 and 68, respectively. With 
the keepers 46 and 70 retracted, the brakes 24 and 26 are ap- I 
plied by the respective spreader springs into engagement with 
the guide tracks to bring the elevator car 10 to a stop. 

In order to control the actuator just described in ac 
cordance with the speed of the car 10, a control circuit as il 
lustrated in FIG. 4 is provided. The control circuit includes the 
generator 18 and the electromagnet or solenoid 92 for ener 
gization thereby under the control of voltage responsive 
means 100. The voltage-responsive means includes a silicon 
controlled recti?er 102 having its anode connected to the 
positive terminal of the generator 18 and its cathode con 
nected to one terminal of the electromagnet 92. The negative 
terminal of the generator is connected directly to the other 
terminal of the solenoid 92. The silicon-controlled recti?er 
has its gate connected to a bias circuit, including voltage di 
vider resistors 104 and 106, connected in parallel with the 
anode-to-cathode circuit of the silicon-controlled recti?er. 
The values of resistors 104 and 106 are selected so that the 
ratio thereof produces a voltage at the gate of the silicon-con 
trolled recti?er relative to the cathode which is suf?cient to 
switch the controlled recti?er on at a value of generator volt 
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age which corresponds to the value of overspeed of the eleva 
tor car at which the emergency brakes 24 and 26 are to be ap 
plied. ‘ y 

In operation of the inventive brake control system, the up 
ward motion of the car 10 will cause rotation of the rotor of 
the generator 18 in a direction which will produce a direct 
voltage having a negative polarity at the anode of the silicon 
controlled recti?er 102. Accordingly,’the upward motion of 
the elevator at any speed within its operating range will not 
cause the control circuit 100 to respond and the emergency 
brake system will be immune to such generator voltage. With 
the elevator 10 moving in a downward direction the generator 
18 will generate a direct voltage of positive polarity at the 
anode of the silicon-controlled recti?er‘ 102 as indicated in 
FIG. 4. As long as the downward motion of the car 10 is within 
the established and desired speed range, the voltage applied to 
the anode of the controlled recti?er and that applied will be 
insufficient to turn on the recti?er and hence the solenoid 92 
will remain deenergized. However, when speed on the eleva~ 
tor car exceeds the desired value in the downward direction of 
voltage developed at the gate of the controlled recti?er 102 
relative to the cathode will be effective to. turn on the con 
trolled recti?er and the voltage of the generator 18 will be ef 
fectively applied directly across the solenoid 92 thereby ener 
gizing the same and retracting the armature 94. This permits 
the latch arm 90 to rotate in a counterclockwise direction 
whereby the half shaft 86 clears the bar 48 which is moved by 
the spring 64 in a direction to retract the pins 50 and 52 from 
the brake shoes 32 and 34. Simultaneously, the pinion gear 60, 
driven by the rack gear 58 drives the rack gear 78 in a 
direction to retract the pins 74 and 76 from the brake shoes 66 
and 68. Accordingly, the brakes 24 and,26 are applied under 
the in?uence of their spreader springs and engagethe respec 
tive guide tracks 14 and 12 and thereby bring the elevator to a 
stop. , 

Although the description of this invention has been given 
with respect to a particular embodiment thereof, it is not to be 
construed in a limiting sense. Many variations and modi?ca 
tions will now occur to those skilled in the art. For a de?nition 
of the invention reference is made to the appended claims. 
The embodiments of the invention in which an exclusive 

property or privilege is claimed are de?ned as follows: ‘ 
1. An emergency brake ‘control system for an elevator car 

movable relative to a frame, anelectric generator adapted to 
be operatively connected between the car and the frame for 
developing an electrical quantity corresponding to the speedy 
of said car, brake means for said car including a brake actua 
tor, and control means connected between said brake actuator 
and said generator and being responsive to a predetermined 
value of said electrical quantity for applying said brake means. 

2. The invention as de?ned in claim 1 wherein said actuator 
is electrically operated and said control means is operative to 
connect said generator to said actuator. 

3. The invention as defined in claim 1 wherein said electri 
cal generator is a permanent magnet direct current generator 
and said control means is polarity responsive thereby prevent 
ing energization of said actuator in one direction of travel. 

4. The invention as de?ned in claim 3 wherein said control 
means comprises a controlled recti?erv with its anode and 
cathode connected serially between the generator and the ac 
tuator and having its gate connected through voltage dividing 
means to said generator, said controlled recti?er being poled 
to conduct in a forward direction when said car reaches a 
predetermined overspeed in the downward direction. 

5. The invention as de?ned in claim 1 wherein said electri 
cal generator is adapted to generate a voltage magnitude cor-v 

. responding to the speed of said car and wherein said control 
70 

75 

means is responsive to a voltage of a predetermined mag 
nitude for actuation of said brake means. 

6. The invention as defined in claim 5 wherein said control 
means includes unidirectionally conductive means and volt 
age-responsive means for connection of said generator to said 
actuator. 
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7. An emergency brake control system for an elevator com‘ 

prising; an elevator frame, a car movable within the frame and 
lift means interconnecting said car and said frame, an electri 
cal generator mounted on said car with its rotor connected 
through rotative drive means to said frame whereby said rotor 
is rotatably driven in a direction and at a speed corresponding 
to the motion of said car, brake means mounted on said car 
and including a brakeshoe adapted to coact with said frame, 
an electrical actuator for said brakeshoe on said car, and con 
trol means connected between said generator and said actua 
tor and being responsive to a predetermined value of voltage 
for actuating said brake means. ‘ 
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8. The invention as de?ned in claim 7 wherein said electri- - 
cal generator is a permanent magnet direct current generator 
and said control means is polarity responsive thereby prevent 
ing energization of said actuator in one direction of travel. 

9. The invention as de?ned in claim 7 wherein said control 
means comprises a controlled recti?er with its anode and 
cathode connected serially between the generator and the ac 
tuator and ‘having its gate connected through voltage dividing 
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means to said generator, said controlled recti?er being poled 
to-conduct in. a forward direction when said car reaches a 
predetermined overspeed in the downward direction. 

10. The invention as de?ned in claim 7 wherein said control 
means includes unidirectionally conductive means and volt 
age-responsive means for connection of said generator to said 
actuator. 

11. The invention as de?ned in claim 7 wherein said actua 
tor comprises keeper means engaging said brakeshoe and 
retaining it in disengaged position, retractor means connected 
with said keeper means and a solenoid connected with said 
retractor means for operation thereof to initiate engagement 
of said brakeshoe with said frame member. 

12. The invention as de?ned in claim 7 wherein said actua 
tor means comprises a spring-loaded operating means for 
causing engagement of said brake means and a solenoid actu 
ated release means connected between said generator and said 
operating means. 


