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UNITED STATES PATENT office 
21,984 

EPE COUPLNG 
Peter Hirsch, New York, N.Y., and Rudolf Kaiser, 

Hohennekendorf, near Berlin, Germany, as 
signors tex Michigan Patents Corporation, Jack 
son, Michi. 

Original No. 2,108,714, dated February 15, 1938, 
Serial No. 102,023, September 22, 1938. Appli 
cation for reissue April 20, 1940, Serial No. 
330,776. In Germany September 28, 1935 

(C 284-18) 6 Claims. 

This invention relates to fluid operated brakes 
which are incorporated into the vehicle wheels 
and more particularly to pipe couplings for 
brakes of this type. 

Liquid operated brakes for wheels of vehicles 
heretofore have been exclusively constructed so 
that the wheel body had to be separated from 
the brake, if the wheel was to be removed e. g. 
for the repair of the tire and it was only neces 
sary to take the wheel body off the axle leaving 
the brake casing together with its liquid carry 
ing conduits, untouched. This design has been 
developed and is in general use with autono 
biles, because the removal of the brake would 
require disconnecting the latter from the pipes 
or conduits carrying the liquid and serious dif 
ficulties would arise when such a removal and 
reassembly becomes necessary on account of the 
time consuming refilling and priming of the 
brake system due to a loss of liquid in the fluid 
System or due to the inclusion of air in the 
System. 
At present all brakes for the wheels of vehi 

cles are constructed in a manner which may 
best be explained, by way of example, in con 
nection with the wheels of an aircraft because 
in this case the most difficult operating condi 
tions prevail. Owing to the constantly increased 
flying Speed of aircrafts the landing speed also 
is increased in the same proportion and it is prac 
tically impossible to compensate the increased 
landing speed by longer run outs. Therefore, the 
brake has to absorb the increased kinetic energy, 
i. e. Such energy must be converted into heat and 
the heat must be absorbed and dissipated. The 
enlargement of the brake itself is limited on ac 
count of the Space available within the wheel and 
the increased amount of heat developed endan 
gers the safety of operation because an increased 
amount of heat, on the one hand, may lead to 
a destruction of the brake lining respectively of 
the braking surfaces and, on the other hand, 
may damage the tire. In fact, an improved brake 
for the wheels of aircraft represents one of the 
most important problems in the further develop 
ment of aircraft. 
What has been mentioned above in connec 

tion with the brakes of the wheels of an air 
craft is also true for liquid operated brakes of 
other fast vehicles, as the difficulties encoun 
tered in braking such vehicles are the same as 
for aircrafts. 
The present invention is based upon the knowl 

edge that the efficiency of a brake of given 
weight and dimensions can be increased only if 
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the hitherto exclusively used construction of 
wheels separated from the brakes is abandoned 
and both elements are combined to one unit. 
In a brake of the type referred to the material 
of the brake casing may be simultaneously used 
for carrying the load, i. e. for strengthening the 
wheel body, whereas, on the other hand, the . 
wheel body is utilized for absorbing and dissi 
pating the heat created during the braking oper 
ation whereby a considerable increase of the total 
surface available for dissipation and cooling is 
ensured without increase of weight. 
Our new wheel and brake design has been . 

made possible by the utilization of a self sealing 
pipe coupling provided in each pipe carrying 
brake fluid to the vehicle wheels. Both coupling 
parts of the coupling are equipped with an auto 
matically acting self sealing valve positively held 
Open if the coupling is connected and being auto 
matically closed if the coupling is disconnected. 
Pipe couplings of the kind referred to are known 
per se but heretofore the advantage of the use 
of Such pipe couplings and its effect on the design 
of vehicle wheels provided with liquid operated 
brakes has not been recognized. 
In fact it is the present invention which first 

allowed the development of a combined wheel 
and brake design and thereby led to wheels with 
brakes of equal weight and dimension and with 
greatly increased brake capacity as compared 
with those of prior design. 
Accordingly, it is among the objects of the 

invention to provide a fluid operated brake which 
is incorporated in the wheel of a vehicle, 
Another object of the invention is to provide 

a self sealing coupling for the conduit of the 
fluid operating the brake of the wheel. 
A further object of the invention is to pro 

Wide a self sealing coupling with valves positively 
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held open when the coupling is connected and 
which are closed automatically when the coupling 
is disconnected. 
These and other objects of the present inven 

tion will become more evident in the following 
description taken in connection with the draw. 
ings, in which: 

Fig. 1 is a section along line -? of Fig.2 show 
ing a brake and wheel unit; 

Fig. 1A is a fragmentary view of a detail of 
Fig. 1 illustrating the assembled coupling together 
With the brake fluid conducting hose and a por 
tion of the wheel body. 
r 2 is a plan view of the assembly shown in 

Fig. 3 shows a cross-section through the cou 

  



2 
pling according to the invention in the coupled 
State; 

Fig. 4 a cross-section similar to Fig. 3, but 
through one coupling part in the uncoupled state; 

Fig. 5 is a cross-section similar to Fig. 4 
through the other coupling part; 

Fig. 6 is a plan view of detail. 
Referring to Figs. 1 and 2, wheel 40 comprises 

two substantially equal halves 42 and 43 con 
nected together e. g. by screw bolts. The coul 
pling for the fluid conduit 45 is generally desig 
nated 4. 
in Figs. 3 to 6. The two halves 42 and 43 of the 
wheel body are provided with ribs 44 to reinforce 
the wheel body. The fluid in conduit 45 oper 
ates the brake generally designated 46 which may 
be of any known construction. Brake 46 forms a 
unit with the wheel 40. 
As shown in Figs. 3 to 6 the coupling consists 

of a socket-like part and a spigot-like part 2, 
which are fixed to the ends of the pipes to be 
connected, which are not shown. Fixing can 
for instance be effected by means of the internal 
thread 3 provided in the coupling part and with 
the coupling part 2 by means of the external 
thread 4. 
The coupling part has a chamber 5 for the 

reception of the ball 6. T is the seating surface 
for the ball, which co-acts with the ball and, on 
the ball bearing against it, provides a tight 
closure. The ball is under the influence of a 
compression spring 8 which is held by means of a 
nut 9 screwed into the internal thread 3. Simi 
larly, in the coupling part 2 there is a chamber 
0 with a ball , the sealing surface f2 for the 

latter, the compression Spring 3 and a nut 4 
which is screwed into the internal thread 5. 
The connection of the two coupling parts 

and 2 is effected as follows: 
The coupling part is provided with an en 

gagement surface 6 which allows of the cou 
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Coupling 4 is shown in greater detail 
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pling part being held to prevent turning, for in 
stance by means of a spanner, a clamp or the 
like. In the example shown, this engagement 
surface 6 is formed as a hexagon, but in some 
circumstances a fluted cylindrical surface will 
suffice. Below this surface f 6 the coupling part 
is provided with an extension 7 (Fig. 4), which 
has an external thread fB for screwing on the 
cap nut 9. The space within the coupling part 
widens out behind the valve seating 7, so as to 
form a chamber 2, the purpose.of which will be 
described below. The extension f T is made of 
somewhat smaller diameter at its lower end, so 
that an annular flange 22 is formed. In this 
flange two oppositely disposed slots 23 are pro 
vided, for the bayonet-like engagement of the 
lateral projections 24 at the end of the coupling 
part 2. When the coupling part (Fig. 4) is to 
be connected with the coupling part 2 (Fig. 5), 
the part f is held at the periphery 6 to prevent it 
turning, for instance by means of a spanner. The 
projections 24 of the coupling part 2 are pushed 
into the bayonet catch 23 and are turned in the 
chamber 2 until the stop 25 is reached, which is 
a pin introduced into a bore in the coupling part f. 
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The cap nut 9 is then screwed on to the thread 
8, engaging by means of its bottom internal 
flange 26 in the external flange 27 of the part 2 
and pressing part 2 against the part . On the 
surface of the external flange 27 which faces the 
coupling part , a packing ring 28 is provided. 
In Figs. 4 and 5 is shown that, when the cou 

pling is released, the balls will bear on their seat 75 

21,984 
ings under the pressure of their associated 
Springs, so that the two pipes are closed to the 
outside. 
On the two coupling parts being connected, the 

balls are lifted from their seatings. For this 
purpose a Small tubular piece 29 is inserted into 
the end of the opening of the coupling part 2, 
which is behind the ball chamber 10 of the latter. 
This tubular piece 29 has two bridges 3 and 32, 
which, when the two coupling parts are united, 
lift the two balls from their seatings and hold 
then in this position, as shown in Figure 3, As 
the stressing of the springs 8 and 3 may be dif 
ferent or as there may be pressure differences in 
the pipes behind the coupling parts and 2, the 
tubular piece 29 might be displaced by one ball or 
the other in the axial direction, which might lead 
to one of the valves closing, if safety means for 
preventing this were not provided. These safety 
means consist in an outer ring flange 33 which, as 
shown in Fig. 3, can bear, or bears, on the onehand 
against an internal surface of the coupling part f, 
in the chamber 2, and on the other hand against 
the end edge of the flange 24 of the coupling part 2. 
On the two coupling parts being separated, the 

tubular piece 29 will be displaced under the pres 
sure of the ball ff, as its bridge 3 is no longer 
under the pressure of the ball 6, towards the 
bridge 32. In order to prevent the tubular piece 
from falling out altogether, its cylindrical sur 
face is slotted at 34 and in this slot there en gages a pin 35 provided in the coupling part 2. 

In the coupled state (Fig. 3), the two balls are 
therefore lifted off their seatings and f2. As, 
When the cap nut 9 is gradually released, the 
packing 28 is loosened, but the balls 6 and i? are 
still lifted off their seatings, liquid from the pipe 
might leak out over the packing 28. In order to 
prevent this, the tubular piece 29 is accurately 
fitted in the ends of the coupling parts and 2. 
What we claim is: 
1. A pipe coupling comprising two coupling 

parts, in each coupling part a valve, means for 
keeping the valves closed, when the coupling is 
disconnected, a tubular piece overlapping both 
ends of the coupling parts and disposed between 
the two valves for keeping the valves open, when 
the coupling is connected, and a flange on the 
tubular piece, adapted to bear against the ends 
of the coupling parts for securing them against 
axial displacement. 

2. The device as claimed in claim 1 in which 
the tubular piece is located between the two 
valves and the means for fixing said tubular 
piece in position is a flange thereon adapted to 
bear against the ends of the axial part. 

3. The device as claimed in claim 1 in which 
the tubular piece is located between the two 
valves and the means for fixing said tubular piece 
in position is a flange thereon adapted to bear 
against the ends of the axial part, and means 
in one of said coupling parts to retain said 
tubular piece therein when the coupling is dis 
connected. 

4. The device as claimed in claim 1 in which 
the tubular piece is located between the two 
valves and the means for fixing said tubular 
piece in position is a flange thereon adapted to 
bear against the ends of the axial part, said tubu 
lar piece fitting slidingly and tightly in said cou 
pling and adapted to act as a sealing means dur 
ing the disconnecting of the coupling parts before 
the closing of the valves. 
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5. the device as claimed in claim 1 in which 

the tubular piece is located between the two 
valves and the means for fixing said tubular piece 
in position is a flange thereon adapted to bear 
against the ends of the axial part, said tubular 
piece fitting slidingly and tightly in said coupling 
and adapted to act as a sealing means during the 
disconnecting of the coupling parts before the 
closing of the valves, and in which there are 
further sealing means between the ends of the 
two coupling parts. 

10 

6. In a demountable wheel and brake assembly, 
a fluid brake device comprising relatively rotat 
able brake parts, a fluid brake operatively 
associated with said brake parts, one of 
said brake parts being stationary relatively 
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to the wheel axle, a fluid supply conduit, a pipe 
coupling connecting said conduit and said sta 
tionary brake part, said coupling including sepa 
rable coupling parts one of which is connected 
to said stationary brake part and the other to 
said supply conduit, and a valve in each of said 
coupling parts, each valve being held open when 
the parts are coupled and being adapted to close 
automatically when the parts are separated, 
whereby the brake fluid is retained in the brake 
device as well as in the conduit upon separation 
of the coupling and removal of the wheel from 
the axle. PEER, HRSCH. 

RUDOLF KAISER. 

  


