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UNITED STATES 
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PATENT OFFICE 
ARTHUR RICHARDs, OF LONDON, ENGLAND, ASSIGNOR TO RANSOMES & RAPEER, 

LIMITED, of IPSWICH, suRFOLK, ENGLAND, A COMPANY OF GREAT BRITAIN 
APPARATUS FOR LAUNCHING AIRCRAFT 

Application filed August 13, 1931, Serial No. 556,874, and in Great Britain August 15, 1930. 
This invention relates to apparatus for 

launching aircraft of the “heavier than air' 
type ana generally known as catapults. 
More particularly the invention relates to the 

5 slider type of catapult, that is to say a cont 
struction in which on a trackway of fixed 
length a slider or carriage is mounted to 
travel thereon to form an automatically in 
creasing length of trackway within the work 

10 ing limit, a trolley carrying the aircraft 
being mounted to slide on the said slider, the arrangement being that the functioning of 
the prime mover employed effects the travel 
of the slider at a certain velocity along the 

i5 trackway and simultaneously effects the 
travel of the trolley along the moving slider 
but at an increased velocity. The advantage 
of this type of construction is that the normal stowage length of the catapult is compara 

20 tively short, and it is only in actual operation 
of the prime mover for launching that the 
length of the trackway is continuously in 
creased within the limits required to obtain 
the requisite air borne speed for the aircraft, 

25 with a prescribed acceleration for a pre 
scribed length of run. - 
According to the present invention a slider 

catapult is characterized by a construction 
in which the moving element of the prime 

30 mover which may be a pressure-operated ram 
or nest of rams is connected directly to the 
slider so as to move with the same as one unit 
and therefore the slider and the moving part 
of the prime mover connected to it move at the same velocity, rope multiplying gear 
being interposed between the slider and the 
trolley mounted thereon to increase the ve 
locity of travel of the trolley with respect to 
the slider, retardation means being provided 
for bringing the slider and consequently the 
trolley to rest after a prescribed length of 
run consisting of a fluid system in which the 
fluid during the retardation period is forced 
through a passage or passages of gradually, 
diminishing area into a receiving vessel 
mounted on the slider. Further, for ma 
noeuvring the trolley and slider into any po 
sition relative to the main structure, a rope 
and drum gear, or chain and sprocket gear, 

50 or rack and pinion, or equivalent is employed 

35 

45 

operated by power or hand with declutching 
or disengaging means which are manually 
operated prior to launching or automatically 
operated when the slider has reached the pre 
(determined starting position. 55 
A typical construction of catapult in ac 

cordance with the present invention will now 
be described with reference to the accom 
panying drawings, in which 

Figure 1 is a side elevation. 
Figure 1a is a continuation of Figure 1. 
Figure 2 is a partial side elevation of the 

working cylinder and hydraulic retardation 
means, shown detached from the catapult. 

Figure 3 is a part sectional elevation 65 
through the training axis of the catapult, 
drawn to a larger scale. - 
An openwork or girder structure forms 

the main or supporting structure 1 which 

60. 

is mounted on a pedestal bearing 2 and is 70 
provided with wheels 3 running on a circu- . 
lar and fixed trackway 4 so as to be capable 
of being trained into the wind for flying off 
purposes. As illustrated training is effected 
by rack and pinion gear 5 which can be man- 75 
ually operated from a handle 6 through a 
train of gearing enclosed in the gear box. 7. 
Ef desired the rack and pinion gear 5 can 
be power-operated. Any suitable means 
such as screw clamps or the like are provided 80 
for locking the supporting structure in any position of training. 
Mounted on the supporting structure E is 

a carriage or slider 8 which may slide on ma 
chine faces or as shown on rollers or the like 
9 carried by the supporting structure. If 
desired, the rollers may be mounted on ec 
centric pins so that alignment of the rollers 
can be preserved in the event of distortion of 
the catapult structure. ... r 
The slider 8 is connected by means of a 

crosshead (not shown) to a part 10 of a ram 
11 of a pressure system which may be pneu 
matic, hydraulic, or operated by gases pro 
duced from the combustion of a suitable pro- 9 pellant. The part indicated by 12 represents 
an explosion or combustion unit carried by 
the ram cylinder and seating on a spring 
mounted on the supporting structure 1. The 
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90. 

purposes of the spring seating are to relieve ' 



3. J 

the ram cylinder of the overhung weight of 
the explosion or combustion unit 12 and to 
accommodate for any deflection between the 
unit and the supporting structure. In the 
unit 12 a charge of propellant is ignited, the 
gases from the unit 12 being led to the ad 
mission end 13 of the working cylinder 14 
mounted in the required position in the sup 
porting structure. 
A single ram as illustrated may be em 

ployed, or a nest of rams, in which latter 
case the smallest ram would be connected to 
the slider and the largest be under the work 
ling pressure. 
A double set of rope multiplying gears 15, 

15a connect the slider 8 to the trolley 16 on 
which the aircraft is carried. The rope mul 
tiplying gear 15 is used for the launching 
stroke while the rope, multiplying gear. 15a, 
comes into operation in the retardation. 
stroke. . - - 

It will be observed that since the slider 8 
and its connected ram 11 move together at 
the same velocity the speed of the trolley will 

5 depend upon the speed of the ram and the 
ratio of the rope multiplying gear. For ex 
ample, for a 3 to 1 rope multiplying gear the 
trolley will move at three times the speed of 
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the slider and consequently the actual speed 
of trolley will be three times the speed of the 
ram, so that the speed of the ram is a factor 
of importance. Since the slider has to be a 
'strong structure in that it has to take the 
weight of the trolley and the aircraft, a high 
velocity and a large overhang at one or both 
ends of the stationary structure is undesir 
able. By eliminating rope multiplying gear 
between the ram and the slider the drawback 
of having heavily loaded rope multiplying 
gear is overcome. Further, by having a 
high ratio rope. multiplying gear between 
the slider and trolley whereby the trolley 
moves at several times the velocity of the 
slider the length of the overhang of the slid 
er can be made comparatively small in order 
to get the requisite overall trackway length 
in which air borne speed of the craft is at 
tained for flying off. Any suitable means may be incorporated 
for maintaining the requisite tension in the 
rope multiplying gear employed to prevent 
any slackness having to be taken up in the 
launching operation. -- 

. The retarding means illustrated is hy 
draulic in character and the arrangement of 
it is as follows. The ram 11 is hollow and has 
a number of holes 17 adjacent to the ram pis 
ton 18, and one or more inclined keys, or the 
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like surfaces 19 between the holes 17 and 
the piston 18. In the working cylinder 14 
at the position of the limit of stroke of the 
ram piston 18 is an internal flange or pack 
ing piece or the like 20 with slots 21 to re ceive the inclined keys 19, and therefore the 
keys will gradually diminish the areas of the 
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slots until they are entirely filled by the keys. 
The hollow ram is connected by means of a 
pipe or the like 22 to a tank 23 secured in 
any suitable manner to or built in the slider, 
as an integral part thereof. 

Before the launch, the hollow ram 11 and 
the Spaces between it and the cylinder 14, 
the pipe 22 and the required portion of the 
tank 23 are filled with liquid. On the prime 
mover agent being applied to the ram piston 
18 to cause it to travel outwards, the liquid 
displaced by the movement of the ram freely 
passes through the holes 17 into the hollow 
ram and so into the tank 23. As soon as the 
inclined keys 19 commence to engage the slots 21 in the part 20, the liquid passing through 
the slots is subjected to an increasing degree 
of throttling and consequently resistance is 
set up to the forward movement of the ram 
with the result that within the length of re tardation stroke provided and by correctly 
designing the slots 21 and inclined keys 19, 
the ram is brought. to rest. 
A suitable connection indicated in broken 

lines may be provided to connect the two por 
tions of the cylinder 14 on either side of the 
slots 21, in which connection a stop valve and 
a spring-loaded valve are fitted to allow for 
variation in the launching load and weight 
of propellant used for discharge. . 
The tank 23 may be provided with any 

suitable means to absorb the energy of dis 
charge of the liquid in the system and to pre 
vent surging of liquid in the tank. For ex 
ample suitable baffles such as perforated 
trunking and partition plates may be incor 
porated in the tank for these purposes. 

For manoeuvring the trolley 16 and slider 
8 into the required positions, a rope and 
drum, or chain and sprocket, or as shown a rack and pinion gear may be employed. The 
gear as shown is manually operated from a 
handle 24, train of gears in a gear box 25 
operating pinions 26 engaging racks 27 on 
the slider. Any suitable means may be pro- - 
vided for declutching or otherwise rendering 
inoperative the manoeuvring gear during the 
actual launching. This can be provided by 
any suitable hand-operated gear or may be 
automatically operated when the slider and 
trolley have been manoeuvred to the launch 
ing position. 

Suitable releasing devices may be fitted be 
tween the supporting structure and the slider 
which can be disengaged in any suitable way, 
such for example, by means of hydraulic 
pressure working On a piston in a dashpot 
connected to the releasing device, the dash 
pot also functioning if necessary as a brake 
to absorb the energy of the releasing device 
on recoil after launching. - . . . . . 
What I claim as my invention and desire 

to secure by Letters Patent is:- 1. Apparatus for launching aircraft com 
prising in combination a prime mover, a 
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sliding carriage directly connected to the 
moving element of such prime mover, a trol 
ley adapted to travel along the sliding car 
riage, a movement multiplying rope linkage 
between the sliding carriage and the trolley, 
a hydraulic device of the cylinder and pis 
ton type for checking the launching move 
ment of said moving element including mem 
bers carried by the stationary and moving 
elements respectively of the prime mover, 
one of said members having an aperture 
through which the discharge from said hy 
draulic device is arranged to flow, and the 
other of said members being formed as an 
occluding element which registers with said 
aperture, during the latter part of the 
launching movement of said moving element, 
to diminish the effective area thereof in a 
progressive manner. 

2. Apparatus for launching aircraft com 
prising in combination a cylinder having 
two end walls, a ram passing through an ap 
erture in one of said end walls and having 
a diameter substantially less than that of 
the cylinder, a ram piston on the inner end 
of the ram, a sliding carriage directly con 
nected to the outer end of the ram, a trolley 
adapted to travel along the sliding carriage, 
a movement multiplying rope linkage be 
tween the sliding carriage and the trolley, 
means for delivering fluid under pressure to 
the end of the cylinder remote from the ram, 
damping fluid in the annular space between 
the annular face of the ram piston and the 
said apertured wall, a relief aperture being 
formed in the said wall for permitting the 
escape of the damping fluid during the out 
stroke of the ram, and a tapered occluding 
projection on the ram, which, during the lat 
ter portion of such outstroke enters the said 
relief aperture and diminishes the effective 
area thereof in a progressive manner. 

3. Apparatus for launching aircraft com 
prising in combination a cylinder having two 
end walls, a hollow ram passing through an 
aperture in one of said end walls and having 
a diameter substantially less than that of 
the cylinder, a ram piston on the inner end 
of the ram, means for delivering fluid un 
der pressure to the end of the cylinder re 
mote from the ram, a sliding carriage direct 
ly connected to the outer end of the ram, a 
trolley adapted to travel along the sliding 
carriage, a movement multiplying rope link 
age between the sliding carriage and the trol 
ley, a closed chamber through which the ram 
passes situated on the side of the said aper 
tured wall remote from the ram piston, 
damping fluid in the annular space between 
the annular face of the ram piston and the 
said wall, a relief aperture being formed 
in the said wall for permitting escape into 
the said closed chamber of damping fluid 
during the Outstroke of the ram and the hol 
low ram having an aperture so disposed as 

3 

to come into communication with the said 
closed chamber during the latter part of the 
Outstroke of the ram, and a tapered occluding 
projection which, during the latter portion 
of such outstroke enters the said relief aper 
ture and diminishes the effective area there 
of in a progressive manner. 

4. Apparatus for launching aircraft com 
prising in combination a cylinder having two 
end walls, a hollow ram passing through an 
aperture in one of said end walls and having a 
diameter substantially less than that of the 
cylinder, a ram piston on the inner end of the 
ram, means for delivering fluid under pres 
sure to the end of the cylinder remote from 
the ram, a sliding carriage directly connected 
to the Outer end of the ram, a trolley adapted 
to travel along the sliding carriage, a move 
ment multiplying rope linkage between the 
sliding carriage and the trolley, a closed 
chamber through which the rampasses situ 
ated on the side of the said apertured wall re 
note from the ram piston, damping fluid in 
the annular space between the annular face 
of the ram piston and the said wall, a relief 
aperture being formed in the said wall for 
permitting escape into the said closed cham 
ber of damping fluid during the outstroke of 
the ram and the hollow ram having an aper 
ture So disposed as to come into communica 
tion with said closed chamber during the 
latter part of the outstroke of the ram, a ta 
pered Occluding projection on the ram which, 
during the latter portion of such outstroke, 
enters the said relief aperture and diminishes 
the effective area thereof in a progressive 
manner, and a receptacle carried by the outer 
end of the ram, and communicating with the 
interior thereof, for receiving the fluid dis 
placed during the outstroke of the ram. 

5. Apparatus for launching aircraft com 
prising in combination a prime mover, a 
carriage associated with the moving element 
of Such prime mover, aircraft supporting 
means adapted to travel along and with re 
Spect to the carriage, a movement multiply 
ing connection between the carriage and said 
means, a hydraulic device of the cylinder and 
piston type for checking the launching move 
ment of Said moving element including mem. 
bers carried by the stationary and moving 
elements respectively of the prime mover, one 
of said members having an aperture through 
which the discharge from said hydraulic de 
vice is arranged to flow, and the other of 
said members being formed as an occluding 
element which registers with said aperture, 
during the latter part of the launching move 
ment of said moving element, to diminish the 
effective area thereof in a progressive manner. 
In testimony whereof I have signed my name to this specification. 

- ARTHURRICHARDS. 
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