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ABSTRACT: Means are provided for connecting together the 
hoist rope traction sheaves of two elevators in the event of 
power failure. The hoist ropes for one elevator pass around 
guide sheaves to reverse their normal direction of wrap on the 
traction sheave so that the two elevators travel in opposite 
directions when their traction sheaves are connected together. 
Thus, each descent of a loaded car will pull up an empty car 
whereby a building may be evacuated by the gravity operation 
of two elevators without electrical power. The two elevators 
are normally operable independently of each other. 
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EMERGENCY ELEVATOR EVACUATION OF TALL 
BUILDINGS 

BACKGROUND OF THE INVENTION 

This invention relates to means for the gravity operation of 
a pair of elevators to evacuate tall buildings in the event of 
lack of power to operate the elevator motors. 

In the event of electrical power failure, the elevators in a 
building are immediately immobilized. The only escape for oc 
cupants of the upper floors of tall buildings is a long and ardu 
ous descent by stairway. It would be highly desirable to utilize 
at least some of the existing elevators for evacuation when the 
power failure is of long duration. 

Objects of the invention are, therefore, to provide means for 
the utilization of elevators for evacuation of a building in the 
event of power failure, to provide means for operating eleva 
tors by gravity, to provide means for connecting two elevators 
together so that each descent of a loaded elevator will pull up 
an empty elevator, and to provide a system of the type 
described in which the evacuation elevators are available for 
normal operation independently of each other when power is 
restored. 

SUMMARY OF THE INVENTION 

The present invention utilizes two adjacent elevators for 
such emergency operation. Means are provided for connect 
ing their hoist rope traction sheaves together with the hoist 
ropes arranged so that the elevators travel in opposite 
directions. When an empty elevator is loaded at an upper 
floor, it descends by gravity, pulling up an empty elevator to 
receive the next load. The two elevators alternate in taking 
people down to street level. When the power has been 
restored, the two traction sheaves are disconnected from each 
other and the elevators resume normal independent opera 
tion. 
The invention will be better understood and additional ob 

jects and advantages will become apparent from the following 
description of the preferred embodiment illustrated on the ac 
companying drawing. Various changes may be made in the 
details of construction and arrangement of parts and certain 
features may be employed without others. All such modifica 
tions within the scope of the appended claims are included in 
the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an elevation view of a pair of elevator traction 
machines embodying the principles of the invention and show 
ing the coupling disengaged; 

FIG. 2 is a diagrammatic view on the line 2-2 in FIG. 1; 
FIG. 3 is a diagrammatic view on the line 3-3 in FIG. 1; 
FIG. 4 is an enlarged view of the coupling in FIG. 1, with 

parts in section, showing the coupling engaged; and 
FIG. 5 is a view on the line 5-5 in FIG. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 2 shows a conventional elevator installation wherein 
the car A is suspended by hoist ropes 10 trained over the trac 
tion sheave 11 on the shaft 12 of a single wrap traction 
machine 13 at the top of the elevator shaft. As shown in FIG. 
1, the traction machine 13 also includes an electric motor 14 
for driving the shaft 12 and a brake drum 15 integral with trac 
tion sheave 11. Brake drum 15 contains a conventional service 
brake which is spring actuated and solenoid retracted. Electri 
cal controls in the car start, stop and reverse the motor 14 and 
apply and release the brake at 15. Such controls may be of the 
type for use by an employee operator or of the pushbutton 
type for use by the passengers. 

Hoist ropes 10 for the car A are trained around a deflector 
sheave 19 and connected with the upper end of a counter 
weight C. Compensating ropes 20 are trained around a com 
pensating sheave 21 in the bottom of the elevator shaft and are 
connected at their ends to the bottom of car A and the bottom 
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2 
of counterweight C The structure thus far described is con 
ventional except that shaft 12 is extended beyond the usual 
length for a purpose which will presently appear. 

Traction machine 23 is identical to traction machine 13 but 
is preferably reversed end for end as shown. Thus, traction 
machine 23 has an electric motor 14 for driving a shaft 24 
which carries a traction sheave 25 having an integral brake 
drum 15 containing a service brake as described in connection 
with traction machine 13. Shaft 24 is aligned with shaft 12 
with the adjacent ends of the two 'shafts spaced a short 
distance apart. 

Referring now to FIG. 3, the car B is suspended by hoist 
ropes 30 trained around traction sheave 25 and guide sheaves 
31, 32 and 33, the opposite end of the hoist ropes being con 
nected to the upper end of counterweight D. Compensating 
ropes 35 are trained around compensating sheave 36 at the 
bottom of the shaft with the opposite ends of these ropes con 
nected to the bottom of car B and the botton of counter 
weight D. 
The end for end reversal of traction machine 23 and the ar 

rangement of guide sheaves 31, 32 and 33 allow the motor 14 
in traction machine 23 to operate in its normal up and down 
directions of rotation. Thus, it will be observed that traction 
sheave 11 and shaft 12 on traction machine 13 rotate 
clockwise to raise car A, as viewed in FIG. 2 from the sheave 
end of the traction machine. As viewed from the opposite end 
of the shaft, the direction of rotation to lift the car would be 
counterclockwise which is the direction of rotation of the 
other traction unit shaft 24 and traction sheave 25 in FIG. 3 
where the traction machine is turned end for end. 
By reason of the described arrangement of the hoist ropes 

30 in FIG. 3, the motor of traction machine 23 operates in its 
normal up and down directions of rotation whereby there is no 
alteration of the usual operating controls for either car. Car B 
is equipped with the same controls as described in connection 
with car A. As thus far described, the two elevators are 
adapted for normal independent operation. 
The coupling shown in FIG. 4 is utilized to connect the 

shafts 12 and 24 together for operation of the cars A and B by 
gravity when there is no power to energize the motors 14. The 
ends of the shafts are splined at 39 to receive the splined 
coupling members 40 and 41. Coupling member 40 may be 
secured in fixed longitudinal position on shaft 24 by suitable 
means as exemplified by setscrew 42. Coupling member 40 
has a plurality of holes 43 to receive projections 44 on 
coupling member 41 when the two coupling members are 
clamped together by bolts 45. In normal operation of the 
elevators the bolts 45 are removed and coupling member 41 is 
backed away to position 41a and secured in such position by 
setscrew 46 as shown in FIG. 1. 
Coupling member 40 is equipped with a brake drum 50 

which is engaged by a brake band 51. In the present embodi 
ment, this brake is manually actuated by a hand lever 52 but, if 
desired, it may be arranged for electrical operation from an 
auxiliary power supply. Openings 53 provide ventilation for 
cooling the brake drum 50. 

For effective use of the present system, the office of the 
building engineer is preferably located on the top floor of the 
building so that the engineer has ready access to the traction 
machines 13 and 23 of the evacuation elevators A and B. The 
floor indicators for these elevators are arranged for observa 
tion in the cars as usual and also at an emergency control sta 
tion adjacent the traction machines. At such control station 
the building engineer can ascertain the locations of the eleva 
tors at the time of power failure. 
Such control station is also equipped with a standby emer 

gency power supply, such as batteries, for talking or otherwise 
signalling to persons in the cars A and B and for operating the 
service brakes in brake drums 15. The brakes and communi 
cation system require relatively little power in comparison 
with the amount of power used by the large hoisting motors 
14. The car doors and the elevator shaft doors on all floors are 
arranged for manual operation from both inside and outside 
by means of a special tool or otherwise during power failure. 
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Upon the occurrence of power failure, the engineer 
dispatches special operators to the floors where the cars A and 
B are immobilized, if there are no operators already in the 
cars. One of the cars would then be filled with a sufficient 
number of passengers to exceed the weight of its counter 
weight, causing the car to descend to the street floor.and the 
other car, if already filled with passengers, would be emptied 
so that its counterweight would pull it to the top floor. The 
weight of the counterweight is usually approximately equal to 
the weight of the empty car plus forty percent of the weight of 
the rated live load whereby a car carrying more than forty per 
cent of its rated load will descend freely by gravity and a car 
carrying less than forty percent of its rated load will rise freely 
by gravity. 
These separate gravity movements are controlled by the en 

gineer at the emergency station operating the service brakes 
15 from the auxiliary power supply by means of emergency 
controls. During these movements the engineer knows the 
position of the moving car at all times by observation of the 
floor indicator at his emergency station and is in signal or 
voice communication with the operator in the car. Precise 
leveling of a car at each stop is not necessary in an evacuation 
emergency. 
Then, with one car positioned at the street floor and the 

other car positioned at the top floor, the coupling members 40 
and 41 are connected together by means of bolts 45. When the 
two elevators are thus connected together, the cars A and B 
with only an operator in each car balance each other and the 
counterweights C and D balance each other because the hoist 
ropes 30 wrap the traction sheave 25 in a reverse direction 
relative to the wrap of the hoist ropes 10 on traction sheave 
11. The two cars can move only in opposite directions. Some 
form of positive connecting means which cannot be ac 
cidentally disconnected, as exemplified by bolts 45, is 
preferred for safety. 
The car at the top floor is then filled with passengers and al 

lowed to descend to the street floor, pulling the empty car 
from the street floor to the top floor. This operation is re 
peated, using the two elevators alternately, until the top floor 
has been evacuated. 
A different procedure is necessary for evacuating the floors 

below the top floor. Assume, for example, that car A is 
descending with its operator and last load of passengers from 
the top floor of a fifty story building and pulling up car B 
which is empty except for its operator. The engineer stops the 
cars when car B reaches the 49th floor and a half load is ad 
mitted into car B. Then the engineer releases the brakes, al 
lowing car A with its full load to continue to the street floor, 
pulling the half load in car B up to the top floor. When car A 
has discharged its load, the half load in car B causes car B to 
descend, pulling up car A which is now empty except for its 
operator. The engineer then stops descending car B at the 
49th floor to make up its full load. 
Car B is then allowed to descend until the empty car A 

reaches the 49th floor whereupon the engineer again stops 
the cars and this time the operator in car A admits a half load. 
Then the full load in car B descends, pulling car A with its half 
load to the top floor and car B discharges on the street floor. 
A similar procedure is followed in evacuating the 48th and 

lower floors. Assume that car A is now descending from the 
49the floor with its last full load and pulling up empty car B. 
When empty car Breaches the 48th floor, the engineer stops 
the cars and the operator in car Badmits a half load from the 
48th floor. Then car. A continues to the street floor with its 
full load, pulling up car B with its half load to the top floor. 
After car A has discharged its load on the street floor, car B is 
allowed to descend and stop again at the 48 th floor to 
complete a full load and descend until empty car A rises to the 
48th floor. This procedure is repeated from floor to floor until 
all the upper floors have been evacuated. If a few people are 
left on any floor after the last full car load departs, those peo 
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4. 
ple can walk down the stairs to the next floor below. 
The movements just described could also be controlled by 

the hand brake 51 which is available if needed. Ordinarily, the 
elevator service brakes 15 would be operated from an auxilia 
ry power supply as described and the hand brake 51 would not 
be used unless the auxiliary power supply lacked the capacity 
to complete the evacuation of the building. In such event the 
service rakes at 15 are held retracted temporarily by mechani 
cal means. 

It is also possible to control the gravity evacuation move 
ments of the two cars directly by the operators in the cars by 
means of special emergency control circuits for actuating the 
service brakes 15 from the auxiliary power supply. The two 
operators in cars A and B are in communication with each 
other as well as with the engineer at the traction machines 13 
and 23 in order to coordinate the movements of the cars with 
the loading and unloading of the cars and the opening and 
closing of the doors. 

It is also within the spirit of the invention to operate the 
relatively small elevator door motors from such an auxiliary 
power supply controlled by the operators within the cars in 
order to obviate the necessity for manual operation of the 
doors. This depends on the capacity of the auxiliary power 
supply. 

Although the cars have been described as going up empty, 
except for the operator, a few passengers could also ride up in 
each trip, if desired. 

It is not essential that shafts 12 and 24 be in axial alignment 
in order to be coupled together. These shafts may be disposed 
in some different relationship and suitable coupling or con 
necting means provided to effect operation of the elevators in 
the manner described. 
When power is restored after an emergency, the bolts 45 are 

removed and coupling member 41 is disengaged from 
coupling member 40. Then the elevators may resume normal 
independent operation by their motors 14. 

| claim: 
1. An emergency elevator system for the evacuation of 

buildings in the event of power failure which prevents ener 
gization of the elevator motors, said system comprising a pair 
of traction machines each having a motor driven traction 
sheave with electrically controlled brake means for normal in 
dependent operation, a pair of elevator cars each suspended 
by hoist ropes passing over one of said traction sheaves and 
connected to a counterweight, and disengageable means for 
connecting said traction sheaves of the two traction machines 
together, said hoist ropes being so arranged on said traction 
sheaves that the two cars and counterweights balance each 
other with one car moving up when the other car moves down 
whereby a car carrying a greater load will descend by gravity 
and pull up the other car carrying a lesser load when said mo 
tors are deemergized and said traction sheaves are connected 
together, said two cars being normally operable independently 
of each other by said motors when said traction sheaves are 
not connected together and a power supply is available for 
said motors. 

2. A system as defined in claim 1, said two traction sheaves 
having shafts arranged in axial alignment with each other, said 
means for connecting the two sheaves together comprising in 
terengageable coupling members on adjacent ends of said 
shafts. 

3. A system as defined in claim 2 including guide sheaves ar 
ranged to reverse the direction of wrap of the hoist ropes of 
one car on its traction sheave relative to the direction of wrap 
of the hoist ropes of the other car on its traction sheave. 

4. A system as defined in claim 3, one of said traction 
machines being reversed end for end relative to the other trac 
tion machine whereby the normal up and down directions of 
rotation are maintained for both machines. 

5. A system as defined in claim 2 including a mechanical 
brake on one of said coupling members. 


