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prevents the transmission of lateral forcesto 
the inserted body 4. 

In the modified form of the invention in 
accordance with Fig. 2 a throttle valve 7 is 
actuated by the piston 2 and serves for gov 
erning the inflow of the power agent. A 
coiled Spring8 presses the valve plate against 
its seat so that a difference in pressure iscre 
ated between the fore- and rear side of this 
valve, the magnitude of which is proportion 
ate to the tension of the coiled spring8. As 
the piston 2 advances on its stroke, the ten 
sion of the spring8 is reduced sothat the 
expansive force of the power agent which 
acts upon this piston gradually increases to 
full working pressure. During the progress 
of the piston travel, the washer 9 which sup 
ports the spring and which may be adjust 
ably mounted on the valve stem 10, is re 
leased by the piston. The valve plate 7 may 
beslidden along the stem 10 which latteris 
guided in a bushing 11. The valve stem 10, 
moreover, comprises a stop 12 which serves 
for limiting its lift. 

wish it to be understood that the inven 
tion is not limited to the forms which are 
shown in the drawing but that in practice 
other suitable means for carrying it into ef 
fect may be used. So can, for example, the 
aperture or port, as well as the extension part 
which protrudes into the former and also the 
throttle valve befixed to, or form part of 
the cylinder or of the piston in a number of 
different ways without departing from the 
spirit and scope of the present invention. 

I claim : 
1. In airplane launching apparatus, in 

combination with a cylinder and a piston 
working therein under the expansive force 
of gases, means for automatically governing 
the initial acceleration imparted to the pis 
ton, the gases being admitted into the cylin 
derin such a way as to ensure a reduced pres 
sure onto the piston during the first part of 
its stroke. 

2. In airplane launching apparatus, in 
combination with a cylinder and a piston 
working therein under the expansive force 
of gases, means for automatically governing 
the initial acceleration imparted to the pis 
ton, the gases being admitted into the cylin 
derin such a way as to ensure a pressure only 
onto a part of the piston surface during the 
first part of its stroke. 

3. In airplane launching apparatus, in com 
bination with a cylinder and a piston work 
ingtherein underthe expansive force of gases, 
an extension part connected with the piston 
protruding into an aperture or port of re 
duced section arranged at the head of said 
cylinder, for automatically governing the 
initial acceleration imparted to the piston, the 
gases being admitted into the cylinder in 
such a way as to ensure a pressure only onto 
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said extension part of said piston during the 
first part of its stroke. 

4. In airplane launching apparatus, in 
combination with a cylinder and a piston 
working therein underthe expansive force of 
gases, an extension part connected with the 
piston protruding into an aperture or port 
of reduced section arranged at the head of 
said cylinder, for automatically governing 
the initial acceleration imparted to the pis 
ton, the gases being admitted into the cylin 
derin such a way as to ensure a pressure only 
onto said extension part of Said piston during 
the first part of its stroke, and means for 
gradually increasing the pressure exerted 
onto said piston during the first part of its 
stroke. 

5. In airplane launching apparatus, in 
combination with a cylinder and a piston 
working therein under the expansive force 
of gases, an extension part connected with 
the piston protruding into an aperture or 
port of reduced section arranged at the head 
of Said cylinder, for automatically governing 
the initial acceleration imparted to the pis 
ton, the gases being admitted into the cylin 
derin such a way as to ensure a pressure only 
onto said extension part of said piston during 
the first partofits stroke, the extension part 
being of conical shape asto gradually in 
crease the pressure exerted onto said piston 
during the first part of its stroke. 

6. In airplanelaunchingapparatus, incom 
bination with a cylinder anda piston work 
ing therein under the expansive force of 
gases, an extension part connected with said 
piston protruding into an aperture or port 
of reduced section arranged at the head of 
Said cylinder for automatically governing 
the initial acceleration imparted to said pis 
ton, said extension partbeing connected with 
said pistonin amovable way soasto ensure 
this extension part fitting said reduced sec 
tion of the cylinder head in case of lateral 
play of said piston in said cylinder. 

7. In airplane launching apparatus, in 
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combination with a cylinder and a piston 
Working therein under the expansive force 
of gases, an extension part connected with 
Said piston protruding into an aperture or 
port of reduced Section arranged at the head 
of Said cylinder for automatically govern 
ing the initial acceleration imparted to said 
piston, said aperture or port of reduced sec 
tion being formed by a separate body insert 
ed into the head of said cylinder. 

8. In airplane launching apparatus, in 
combination with a cylinder and a piston 
Working therein under the expansive force 
of gases, means for automatically governing 
the initial acceleration imparted to said pis 
ton, a valve and a spring loading said valve 
for admitting the gasesinto the cylinder in 
Such a Way as to ensure a reduced pressure 
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onto said piston during the first part of its 
stroke. 

9. In airplane launching apparatus, in 
combination with a cylinder and a piston 
working therein under the expansive force 
of gases, means for automatically governing 
the initial acceleration imparted to said pis 

i ton, a valve anda springloading Said valve 
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the tension of said spring being governed by 
the motion of said piston, for admitting the 
gases into the cylinder in such a way as to 
ensure a reduced pressure onto said piston 
during the first part of its stroke. 

10. In airplane launching apparatus, in 
combination with acylinder and a piston 
working therein under the expansive force 
of gases, means for automatically governing 
the initial acceleration imparted to said pis 
ton, a valve having a plate which maybe 
bodily slidden along a valvestem, a spring 
loading said valve, a guide bushing and a 
washer mounted adjustably on said stem, 
for admitting the gases into the cylinder in 
Such a way as to ensure a reduced pressure 
onto said piston during the first part of its 
stroke. 

In testimonywhereof I affix my signature. 
ERNST HENKEL. 


