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Our invention relates to certain new and uSe 
ful methods and apparatus for employment in 
amusement parks, fairs, carnivals, and other sim 
ilar locations to impart thrills to the riders Or 
paSSengerS. 

Generically, the invention provides a method 
which consists in the use of a suitable mechanical 
device operated within a vertical shaft which 
shall permit the passengers to travel downward 
ly for a period of time, unsupported, at the Same 
acceleration as that of gravity. 

Further, it is an object to provide a method of 
operating an elevator car in such a way that the 
car will drop by gravity for a certain distance 
and then be accelerated at a greater rate so aS 
to leave the passengers Suspended in the car dur 
ing this time, thereafter reducing the accelera 
tion of the car to that of gravity, and finally 
bringing the car to rest. 

Again, it is an object to provide a method of 
Operating a car in a vertical shaft so that the oc 
cupants of the car will be given the illusion of 
falling, Suspended in Space, and accomplish this 
in a Safe Way Without danger to the passengers. 
In the drawings we have illustrated, more or 

leSS diagrammatically, apparat US by the use of 
which the method constituting the essential part 
of the invention may be practiced. 
In the drawings, 
Figures 1 and 1A when joined on the lines 

A-B, constitute a diagrammatic vertical sec 
tional view of one example of apparatus that 
may be employed. 

Fig. 2 is a similar view of another embodiment 
of the apparatus. 

Fig. 3 is a circuit diagram of the control for 
the electromagnets. 

In the drawings represents the shaft which 
should be so designed as to present as little air 
resistance to the car 2 as possible. 
At a suitable distance from the top of the 

shaft one or more accelerating solenoids 3 are 
provided through which the car passes and which 
act on the car to accelerate it at an acceleration 
greater than that of gravity. The solenoids 3 
are energized at the proper time under control 
of an electric eye or photo-electric cell 4 when 
the rays of light from the lamp 6 are cut off. 
When the rays of light are interrupted by the 
passing car 2 the relay 5 is closed and latched 
to maintain a closed circuit through the coils 
3. The latch 4 is released by a magnet 5 con 

SS 

trolled through a second relay f6 that is actu 
ated by a second photo-electric cell 7. When the 

(CI, 272-6) 
beam from light 8 is broken as the car passes 
the lowermost Solenoid 3 of the group. 
As the car passes the electric eye 4 the beam 

of light from lamp 6 is again established So that 
as Soon as latch 4 is released the relay 5 opens 
the Solenoid circuit. 
A set of decelerating solenoids 38, operated 

similarly to the solenoids 3, is provided farther 
down the shaft near the bottom. Where the car 
is to be stopped for unloading passengers. These 
magnets 3 operate reversely to the magnets 3. 
The car 2 is suspended by cables O from a 

windlass whose shaft 2 is motor driven to 
raise the car to the top of the shaft, a suitable 
brake device 3 being provided. 
A Safety dash-pot arrangement may be pro 

Vided at the bottom of the shaft and consists of 
a cylinder a into which the car 2 fits. With a 
sliding fit, as a piston. Graduated vents 8 may 
be provided to permit, first, a rapid air escape 
and, then, gradually a slower air escape to slow 
down the car and, finally, to provide a trapped 
air-cushion at the extreme bottom of the shaft. 

According to another embodiment of the ap 
paratus that may be used, we provide the car 
with cables 0 attached top and bottom and 
wound on a motor-driven drum ?a, the motor 
being controlled as to speed and acceleration by 
means of any suitable timing device (not shown) 
which will cause the car to move at the desired 
Speeds and accelerations (see Fig. 2). 
The attraction of gravity is known to be 32.2 

feet per Second per second. A body without sup 
port Will commence to fall and continue to fall in 
a vertical line toward the earth with the ac 
celeration of gravity. The distance it will fail, 
disregarding air resistance, is time in seconds 
Squared, multiplied by One-half the acceleration 
of gravity; for example, three seconds' falling 
time equals three times three equals nine. Thus: 

9x8.2-9x16.1=144.9 feet 
By regulating the acceleration of the car so 

that it remains constant, say for three seconds, 
at the rate of thirty-three feet per second per 
Second, then the car will have fallen 148.5 feet 
during the three seconds and all unattached ob 
jects in the car Will have fallen only 144.9 feet; 
hence, these objects are 3.6 feet higher than the 
floor of the car (if they were on the floor of the 
car when the power drive started) thus giving 
to persons within the car the sensation of being 
without weight and floating in the air. 
As the car falls farther, it is decelerated until 
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2 
the occupants again stand on the floor (or sit on 
the seats, as the case may be) and the car 
moves at the gravity rate until it is brought to 
a stop near the bottom of the shaft. 

Summary of Operation. 
Passengers board the car at the ground level 

and the car is raised to the top of the shaft by 
the windlass. At this point the occupants are 
seated comfortably on chairs, or are standing 
on the floor of the car. The operator then per 
mits the car to fall downwardly in the shaft. 
As the car falls, it breaks the beam of light to 
the electric eye 4, which causes current to flow 
through solenoid coils 3, energizing them Sufi 
ciently to attract the car and cause it to travel 
at an acceleration greater than that of gravity, it 
being assumed that the car is made of magnetic 
material or is provided with a suitable band of 
magnetic material. 
As long as the car travels downward at the 

same or a less rate than the acceleration rate of 
gravity, the passengers and any unattached ob 
jects within the car will maintain their Sane 
relative position within the car. (See position 
No. 1.) 
When force is applied to the car to cause it to 

travel downward at a greater acceleration rate 
than that of gravity, the passengers and any 
unattached objects within the car cannot and 
will not keep pace with the car. (See position 
No. 2.) Without force, pasengers and all other 
unattached objects within the car will continue 
to fall downward at the same acceleration rate of 
gravity, which is universal. At any given time 
while the car is traveling downward at a greater 
acceleration than that of gravity the passengers 
will assume a new relative position within the 
car (see position No. 2) because of differential in 
mean velocities between the car and paSSengerS 
also in acceleration rates-Which results in the 
car traveling a greater distance downward than 
the passengers and any unattached objects within 
the car. 
The passengers and unattached objects within 

the car will travel downward at the same ac 
celeration rate of gravity as long as the car 
travels at the Sane or greater acceleration rate 
of gravity. At any particular time while the car 
is traveling downward at a greater acceleration 
rate than that of gravity, the passengers and any 
unattached objects within the car will be at a 
higher altitude than the floor of the car. (See 
position No. 2.) 
As the force causing the car to travel down 

Ward at a greater acceleration rate than of grav 
ity is removed in Whole or in part, the car will 
again approach and even equal the acceleration 
rate of gravity, and in so doing, the passengers 
and any unattached objects within, relatively 
speaking, will assume new relative positions with 
in the car, to wit: become nearer the floor. As 
the car slows down, relatively speaking, the pas 
Seagers Will resume their original positions at 
that distance down Ward and at that time that the 
car reaches the point that the velocity of the 
car exactly equals that of the passengers and any 
unattached objects within the car. (See position 
No. 3.) 
Should the car not have Slowed down Suf 

ficiently to bring the occupants back to their 
original positions by the time the car reaches the 
decelerating Solenoids 3a, these Solenoids Will slow 
it down until the occupants are again in their 
original positions, and Will bring the car to a 

2,229,201 
stop. Should the decelerating magnets fail to 
function to stop the car, the dash-pot air-cushion 
at the bottom of the shaft Will do S.O. 
The shaft may assume any design, depending 

of course upon the design of the car. If the car is 
to be rectangular, then the shaft would probably 
be constructed of four steel columns With Suf 
ficient steel braces and ties to make the structure 
sturdy and strong. Its height Will vary With the 
time element; that is, the length of time the pas 
sengers are to be permitted to ride (or fall) un 
supported within the car, and the time necessary 
to bring the car to rest at the base of the Shaft. 
The car may assume almost any design and 

size so long as it is practicable. It Will, however, 
be necessary for it to be of such height as to al 
low persons to rise from the floor several feet and 
still be below the roof or ceiling of the car. Prob 
ably a tear-drop shaped car, as shown, Would 
create less air resistance in its travel or fall 
downward. Assuming that the car is twelve feet 
in diameter, sixteen feet in height, and COn 
structed of one-fourth inch steel sheet metal, the 
approximate mass of the car Would be five tons 
and the mass of approximately tWenty paSSengers 
would be one and one-half tons, and the maSS of 
fixtures, chairs, etc., would be one-half ton, mak 
ing a total naSS of SeVen tOnS. 
Within the car assuming the above-Suggested 

proportions, an additional acceleration of five 
feet per second per second would be needed to 
overcome friction and air resistance and to give 
approximately one to two feet per second per 
second acceleration in excess of gravity. 
Magneto-motive force of solenoids is propor 

tional to the number of ampere turns. A force of 
54X105 dynes will be needed to accelerate the 
tear-drop cair above Suggested. Theoretically 
54X 107 ergs of work will be done and that re 
quires 43 X107 ampere turns for the solenoid. If 
the passengers are to be permitted to travel un 
supported for three seconds, then they would fall 
unSupported for a distance of 146 feet, approxi 
mately, and for a four seconds' fall they would 
travel approximately 259 feet. 
In practice the car Should be built to travel 

With the least possible amount of friction; it 
should be equipped With stationary furniture and 
should be padded sufficiently to avoid any in 
juries. An operator Will ride in the car, who 
Should Operate controls from Within, and, at the 
same time, automatic brake controls should be 
employed from Without. 
In Figure 1 is shown the Second Series of Soie 

noid coils 38 which operate as brakes. Current 
is run through these coils; as the car passes 
through this magnetic field thereby created it 
must overcome the resistance created by the 
magnetic field before it can pass through. Other 
wise it will be brought to rest because of the 
tendency of the magnetic force of the Solenoid 
coils to force the car upWard. The current can 
be so regulated as to effect any desired result. 

Mechanical brakes may or may not be employed 
in the actual Operation of the apparatus, but 
probably would be present for added safety. 
The air chamber, which extends downward into 

the ground, varies in depth with the distance 
Which the ride is to extend UpWard into the air. 
Practically a fifty-foot air chamber itself would 
be sufficient to stop a car as above described after 
a three seconds' fall without any casualties. This 
air chamber is to be used, and is for Safety Only 
in case all other devices fail. 
The cable brake 3 at the top of the shaft may 
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2,229,201 
be employed to serve as a safety device for 
stopping the car. 
The ordinary principle of the elevator can be 

employed both to lift the car to its position at 
the top of the shaft and to pull the car down 
Ward at the increased acceleration desired. (See 
Fig. 2.) 

Theoretically, the result may be obtained by 
any quick jerk or force giving or imparting to 
the car a greater initial acceleration tham gra.Vity. 
The air resistance and friction would, however, 
Soon cause the car to resuine the same Or less 
rate of acceleration as gravity and the passengers 
Would resume their seats Within the car. 

It should be understood that the car nay be 
either an Open car or a closed car. If the illusion 
of levity is to be accomplished, however, the car 
must be a closed one; if the car is left open so 
that the passengers can feel the air rushing by 
them and they can view external objects, a dif 
ferent illusion or sensation will be experienced 
from that experienced where the car is a closed 
One. 
From the foregoing description, taken in con 

nection with the accompanying drawings, it is 
thought that our invention will be clear to those 
skilled in the art. 
What We claim is: 
1. In apparatus for the purpose described, an 

elevator comprising a vertical shaft and a car to 
travel therein, means to lift the car to a prede 
termined height in the shaft, to be released at 
that place, the car when released being accel 
erated under the influence of gravity, and means 
operating at One predetermined place in the car's 
travel and for a predetermined distance to in 
crease the acceleration of the car, but not of its 
passenger, beyond that of gravity. 

2. In apparatus for the purpose described, an 
elevator comprising a vertical shaft and a car 
to travel therein, means to lift the car to a pre 
determined height in the shaft, to be released 
at that place, the car When released being ac 
celerated under the influence of gravity, means 
Operating at One predetermined place in the car's 
travel and for a predetermined distance to in 
crease the acceleration of the car, but not of 
its passenger, beyond that of gravity, and means 
operating at another predetermined place in the 
car's travel and for another predetermined dis 
tance to decrease the car's acceleration again 
to that of gravity, and finally bringing the car 
and passenger to rest. 

3. In apparatus for the purpose described, an 
elevator comprising a . Wertical shaft and a car 
to travel therein, means to lift the car to a pre 
determined height in the shaft, to be released 
at that place, the car when released being ac 
celerated under the influence of gravity, means 
Operating at One predetermined place in the car's 

3. 
travel and for a predetermined distance to in 
crease the acceleration of the car, but not of its 
passenger, beyond that of gravity, and means Op 
erating at another predetermined place in the 
car's travel and for another predetermined dis 
tance to decrease the car's acceleration again to 
that of gravity, and finally bringing the car and 
passenger to rest, said acceleration-increasing 
means and said acceleration-decreasing means 
including electro-magnets and means controlled 
by the movement and position of the car for 
energizing said magnets at the proper times. 

4. In apparatus for the purpose described, an 
elevator comprising a vertical shaft and a car 
to travel therein, means to lift the car to a pre 
determined height in the shaft, to be released 
at that place, the car when released being ac 
celerated under the influence of gravity, means 
operating at one predetermined place in the car's 
travel and for a predetermined distance to in 
crease the acceleration of the car, but not of its 
passenger, beyond that of gravity, means operat 
ing at another predetermined place in the car's 
travel and for another predetermined distance 
to decrease the car's acceleration again to that 
of gravity, and finally bringing the car and pas 
senger to rest, said acceleration-increasing means 
and said acceleration-decreasing means including 
electro-magnets, and means controlled by the 
movement and position of the car for energizing 
said magnets at the proper times, and a safety 
dash-pot air-cushion at the bottom of the shaft. 

5. An apparatus for creating the illusion of 
levity in a person, which includes a vertically 
movable car, means to raise the car to a deter 
mined height to be released at that height, the 
car when released being accelerated under the 
influence of gravity for a portion of its journey, 
means to increase the acceleration of the car, 
but not its passenger, beyond that of gravity for 
a portion of the car's journey, then decelerate 
the car until its acceleration returns to that in 
duced by gravity, and finally bring the car and 
passenger to rest. 

6. An apparatus for creating the illusion of 
levity in a person, which includes a vertically 
movable car, means to raise the car to a de 
termined height to be released at that height, 
the car When released being accelerated under 
the influence of gravity for a portion of its jour 
ney, means to increase the acceleration of the 
car, but not its passenger, beyond that of gravity 
for a portion of the car's journey, means to de 
celerate the car until its acceleration returns to 
that induced by gravity, and then further de 
celerate the car until the passenger is at rest 
in the car and finally bring the car and passenger 
both to rest. 

MARSHI EARL WILLFORD. 
CLARENCE ECK PARTITEE. 
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