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UNITED STATES PATENT OFFICE. 
MARIUS BERLIET, OF LYON, FRANCE. 

REVERSIBLE PETROLEUM AND COMPRESSED-AIR MoToR. 
No. 929,540. 

Application filed February 24, 1908. serial No. 417,378. 
To all whom it may concern: 
Be it known that I. MARIus BERLIET, an 

Engineer and a citizen of the French Repub lic, residing at Lyon, France, have invented 
Certain new and useful Improvements in 
Reversible. Petroleum and Compressed-Air 
Motors, of which the following is a speci 
fication. 
This invention relates to six cylinder 

notors, in which compressed air can be used 
in all the cylinders in addition to the usual 
explosive, mixture, and its principal object 
is to enable the compressed air to be sed 
similtaneously with the combustion of the 
explosive mixture, by which means a con. 
siderable augmentation of the power of the 
motor may be obtained during a limited 
time when special occasion arises. In this 
form of construction, the various phases of running are obtained by the longitudinal displacement of a rotary single can shaft, 
Which governs the compressed air; as regards 
the second cam shaft, namely the one which 
governs the suction and exhaust valves for 
the explosive mixture, it is not displaced but 
is revolved only. As the lifting of the 
valves only takes place every two revolutions 
of the motor, the compressed air is sent into 
that cylinder the valves of which are suit 
ably governed. - 
In the accompanying drawings, a motor 

comprising the improved arrangements 
which form the object of the present appli 
cation is shown, in which Figure 1 is a partial longitudinal section 
along the axes of the air admission valves. Fig. 2 is a partial longitudinal section along 
the axes of the petrol admission valves; and 
Fig. 3, a transverse section along the axis 
of one of the cylinders. 
This motor has six cylinders 1, 2, 3, 4, 5 

and 6 arranged two by two in pairs, operat 
ing by pairs a crankshaft 7 provided with 
three cranks arranged at 120° relative to 
one other, two cylinders of the same pair 
being shut off or disconnected for one revo 
lution for a four stroke movement. 
The crank shaft 7 has a pinion 8 which 

operates two pinions 8 keyed on two can 
shafts 9 and 10 situated on either side of 
the crank shaft. The shaft 9 operates the 
petrol admission valves 11, 12, 13, 14, 15 
and 16 and the exhaust valves 17, 18, 19, 20, 
21 and 22. The shaft is fixed longitudinally 
and has only one set of cams producing the 
operation of the valves as usual. 

Specification of Letters Patent. Patented July 27, 1909. 

The shaft 10 operates the compressed air 
admission valves 23, 24, 25, 26, 27 and 28. This shaft is adapted to be displaced longi 
tudinally assuming three different positions 
corresponding to running forward, to stop 
ping and to backing. The displacements of 
this shaft are governed by a forked lever 29 
shown in Fig.1 in dotted lines in its three 
positions 30, 31 and 32. The position 30 
corresponds to backing, the position 31 to 
the stationary position (this is the position 
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in which the shaft 10 is shown in Fig.1). 
and the position 32 to forward running. 
r as The shaft 10 has two sets of cams, the one 
33, 34,35, 36,37 and 38 for forward running, 
the other 39, 40, 41,42, 43 and 44 for back. ing. When the shaft 10 is in the position of 
repose the rollers of the pushers of the valves 
travel on cylindrical bearings arranged on 
the shaft between the cams. The con 
ressed air is under greater pressure that 

the products of combustion in the cylinders 
after explosion. 
This motor can operate under the follow 

ing conditions: (a) forward running, com 
prising:-1. Running with compressed air 
for starting. 2. Mixed running by com 
pressed air and by petrol. 
running with petrol alone. 
with compressed air only. 

For starting (forward running) 
shaft. 10 is pushed from right to left by 
livinging the forked lever 29 into the posi 
tion 32. By this movement the cams 33, 34, 

3. Four-stroke 
(b) backing 

the cam 
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35, 36, 37 aid 38 are brought under the roll 
ers operating the valves and which cams in 
consequence of their profile, allow an admis 
sion greater than 120° and lift one or two 
valves which give passage to the compressed 
air arriving at 45, which, penetrating into 
the cylinders, effects the starting of the mo 
tor. The exhaust valves of the expanded 
air are operated by the camshaft 9. 
The cams for admitting air are arranged 

so as to reduce gradually and automatically 
the admission of air up to 80°, so as to di 
minish its consumption. These cams are 
also arranged so as only to admit air to the 
cylinders during one revolution in each two, 
so that at each revolution, the cylinders 1, 3 
and 5 for instance, act as motors and the cylinders 2, 4 and 6 run empty, then in the 
following revolution, the contrary is the 
case. During that downward stroke in each 
cylinder in which compressed air is not be 
ing admitted the suction of the Garbureted 
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