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This invention relates to vehicles such as
Diesel locomotives or the like, having power
cylinders normally operating on the Diesel
principle.

The principal object of this invention is
the provision of a vehicle or locomotive of
this character having starting air valve
means by which the starting of the engine
can be effected, means being provided for
changing the operation of the eylinder from
its normal Diesel principle of operation so
that it operates as an air compressor to im-
pose a load or braking effect on the vehicle
driving mechanism.

Other objects and advantages of the in-
vention will be apparent from the following
description and from the accompanying
drawings in which—

Fig. 1 is a vertical section, shown partly
diagrammatically, of a working cylinder of
a locomotive embodying the present inven-
tion, the various parts being shown in engine
starting positions;

Fig. 2 is a section corresponding to Fig. 1,
but showing the various parts in position for
creating a braking effect on the driving
mechanism; and

Fig. 3 is a view of a working diagram of
the present invention, representing both start-
ing and braking operations.

In accordance with this invention, which is
applicable to Diesel driven motor vehicles or
the like, compressed air driving or starting
means are provided, operating directly upon
the propelling mechanism, and the normal
Diesel cylinder or cylinders are adapted to
operate as braking cylinders while the vehicle
1s descending a hill. Under such conditions
a special control mechanism is reversed so
that during operation of the cylinder as a
brake the compressed air inlet valves or de-
vices are held closed while the outlet valves

- or devices are opened for the escape of air

43

compressed in the cylinder. Preferably the
outlet valve or valves are opened, during
braking, shortly before the beginning of a
piston stroke from top dead center, and the
valve is held open during the stroke so that
the air compressed by the piston during a
compression stroke may be released and will

336,740, and in Germany February 16, 1938.

not be effective as a driving force for the
piston.

Referrin¥ more particularly to the draw-
ings by reference letters and numbers, the
Diesel cylinder @ represents the working cylin-
der, or one of the working cylinders, of the
locomotive or other motor driven vehicle. In
the form of construction shown, the cylinder
is of the double acting type and is o erably
connected by means of the piston a! directly
to the propulsion mechanism. Air inlet slots
b which may be connected to a suitable source
of pressure air for supplying the Diesel cylin-
der, and exhaust slots ¢ through which the
burned gases of combustion may pass out to
the atmosphere are provided preferably in
the cylinder walls at the center of the cylinder,
and in each cylinder end or cover are sup-
ported the injection nozzles d for the fuel
and the starting devices or valves ¢ and f
respectively. The valves ¢ and f control the
flow of compressed or starting air through the
inlet and outlet channels g and 4 respectively.
The valves ¢ and f may be operated in any
desired manner, preferably by means of a
fluid pressure system. Agherein shown they
are adapted to be operated by compressed air.

The valve housings at both sides of cylin-
der ends are connected to a suitable control
means such as the control cylinder %, by con-
duits ¢ and §. In the control cylinder % is a
movable control piston 7 or the like. The
control cylinder % is connected with the con-
trolling air reservoir n by conduits m and m,,
air pressure in the reservoir being maintained
as by means of a suitable compressor, not
shown. The control piston I is adapted to
be automatically operated during the opera-
tion of the engine by means of a suitable
mechanism designated p, which is connected
to the engine as by means of a conventional
gear drive, not shown, and which may be the
well-known Heusinger drive or other drive
mechanism of any suitable type well known
in the steam locomotive art. ~A control lever
8, adapted to be manually operated, is con-
veniently provided for reversing operations,
the connection ¢ to the connecting link » being
controlled by this hand lever, which may be
set.for forward or reverse starting or braking
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operations. As shown in Fig. 1 the lever s
and’ the other parts of the apparatus are
shown in positions corresponding to engine
starting.

The conduits ¢ and j at each end of the
cylinder, are connected together at housings
% each embodying a switching device in the
form of two associated three-way cocks ¢
and #!, which may be adjusted so that both
conduits are open, or so that each conduit ¢
for an intake valve is connected across to
the associated conduit j for actuating the
valves f upon an impulse in the conduits 4.

Referring moré particularly to Fig. 1,
showing the position of the parts during
starting, the piston &' is shown at the right
dead center position. The three-way cocks ¢
and #* are so arranged that the conduits ¢
and j of both cylinders are open. The con-
trol piston ! is now in such a position that
the control ring I* of control piston 7 has
begun to open the right hand conduit 4. The
control air under pressure received from the
reservoir n flows through the pipe m, and
through the chamber * of the control piston
which is defined in part by the ring 7!, and
from the chamber @' the air flows into the
conduit 4 and forces the inlet valve e to its
open position. As herein shown the valve ¢
carries a piston member which is forced down
against the action of a suitable spring by
the pressure. supplied through the conduit
i. to open the valve. Now starting air may
flow tgrough the passage g which is con-
nected to a suitable source of starting air
under suitable pressure, such as the reservoir
n (the pipe connections which may be con-
ventional not being shown), the air flowing
into the work cylinder and forcing the pis-
ton a' to the left. The control piston I al-
though initially moved towards the left at
the start of the movement of piston a*, has its
direction of movement reversed during the
travel of the piston a' so that the direction
of movement of the piston b is then towards
the right. While moving to the right, the
control ring I* of the piston Z closes the con-
duit ¢ whereupon the control ring Z* con-
nects the conduit ¢ with the chamber #? so
that the controlling air in the conduit i
may escape through the exhaust opening 2!
and permit the inlet valve e to close again.
At this time the work cylinder is filled with
air under pressure, the filling of the cylinder
being represented by line 1—2 of the dia-
gram shown in Fig. 3. From the point 2 of
this diagram to point 3 the starting air is
expanded within the cylinder from the time
the inlet valve e closes and during the con-
tinued movement of the piston. At the point
3 of the diagram the working piston e* opens
the exhaust slot ¢ through which the air
in the cylinder escapes while the piston is
. approaching the leff dead center position
corresponding to point 4 in the diagram.
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Before the dead center position is reached,
the control piston Z connects the control air
with the conduit j by means of the control
ring 2, and starting valve f is thus opened
by the pressure of t%:e control air. Any air
which may be in the cylinder, such as air
entering the cylinder through the inlet slots
b, is forced through the outlet valve f and
passage A to atmosphere when the piston
moves on its return stroke. During this
operation the control piston again reverses
itself and starts to move to the left so that
the control ring 2 of the control piston dis-
connects the conduit j from the compressed
air source as indicated at point 5 of the dia-
gram. During the continued movement of
the control piston toward the left, the con-
trol ring ¢ connects conduit j with the cham-
ber #*. The control air in conduit j can now
flow through the chamber @® into the exhaust
opening v% and thus escape, permitting the
exhaust valve f to close. As indicated by

art 5—6 of the diagram, the air remaining
in the cylinder after the valve f closes is
compressed until the piston reaches the end
of its stroke, and at point 6 of the diagram the
control piston I again connects the conduit
¢ with the control air source so that an inflow

of air occurs as indicated by part 6—1 of the

diagram, and a pressure stroke correspond-
ing to part 1—2 of the diagram then obtains.

e operation of the parts on the other
side of the piston takes place in a similar
manner. Shortly before the work piston a'
reaches its right hand dead center position,
the control piston ! having moved to the
left. the control ring 7* opens the left hand
conduit § on the left hand side of the cyl-
inder. The control air flows from reservoir
n through m into the space #* to conduit j
and opens the outlet valve f and maintains
it open until the piston I reverses and the
control ring * of the control piston { mov-
ing in the opposite direction, has connected
the conduit j with the chamber #° (see point
5 of the diagram). This causes the exhaust-
ing of the air in the conduit through the
opening »* and permits the outlet valve f to
close. ile the work piston a* continues to
move towards the left dead center (space
5—6 of the diagram) the piston 7 moves fur-
ther to the right and its control ring #* con-
nects chamber #* with the left hand conduit
i so that the inlet valve e opens as soon as
the work piston has reached its left dead cen-
ter position (point 6 of the diagram). This
action or operation is now repeated, as has
been described in connection with the other
side of the piston, whereby the exhausting of
conduit ¢ is obtained through chamber 2 and
opening v*.

The previously recited steps take place dur-
ing engine starting conditions, during which
the engine operates as an air motor,and when
the engine reaches a speed at which the igni-
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- the locomotive, as where the latter is descend-
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tion may be started, so that the device may
‘continue to operate on the Diesel principle,
the control air in the conduits m and-m, is
shut off. The starting valves ¢ and f conse-
quently remain closed while the engine oper-
ates as a Diesel. The fuel pump 1s brought
into operation ‘simultaneousfy with the shut-

ing off of the control air and introduces com-
bustible material into the cylinder for Diesel

operation. o
If it is desired to apply a braking effect to

- ing a grade, the fuel pumps are rendered in-

16

.20

- with the adjustment of the three-way cocks.

operative. The three-way cocks ¢ and #* are
simultaneously adjusted so that the conduits
i and ;7 of both ends of the cylindér are inter-
connected in such a manner that each conduit

i connects with its associated conduit ;-

through the three-way cocks as shown in Fig.
2, in which the various parts are shown in
their braking positions. .Simultaneously

the control lever s is moved into the position
shown in Fig. 2 thus changing the control ele-
ments of the control piston f so that the out-
(rpoint 8 instead of

let valve is opened latet (p
he air introduced

point § of the diagram).

1nto the cylinder e through the inlet slots "

b will be compressed as the work piston a* re-
turns from the right towards the left, as in-
dicated by part 7—8 of the disgram. At the

oint 8 the control ring I* of the piston I, mov-
ing toward the right, opens the condwt ¢ so
that the control air flows through this con-

35 duit, through the three-way cocks to the out-

40

- diagram) with its control ring

50

65
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- let valve f which is thus opened. The air com-
pressed in the cylinder now escapes through
this opeén valve. During the stroke reversal
of the work piston a' the control piston
meanwhile closes the conduit ¢

duit ¢ may be relieved of pressure through the
opening v* upon further movement of the con-
trol piston and as soon as the control ring ¢
has moved over the conduit +.

the piston a?, a slight rarefaction of the air
within the cylinder occurs, up to point 10 of
‘the diagram corresponding to hl?: -opening

time of the inlet slots ¢ of the cylinder. Thus ,

tlﬁe linder may fill with fresh air through
the
its stroke (point 4 of the diagram). Upon

reversal of the piston the aforesnid operation

is repeated, similar operations taking place j

at-opposite side of the piston in proper se-
quence. The intaken air is compressed dur-
ing the return of the piston and shortly be-
fore the end of the stroke is relieved or faken
away through the opening of the outlet valve

. f- This relief of the air from the outlet valve

3

f may be directly into the atmosphere or into
& compressed air reservoir such -as the reser-
«voir n in which the starting air is stored, so
that the braking effect obtaining while the en-

_pressed air from_ the
‘operation taking

‘a1r will not be.

(goint 9 of the .
g '. ‘The con<-

The outlet
‘valve f now closes, and during the retarn of -

ots b until the piston reaches.the end of.

3

gine is operating as an air compressor is uti-
lized for the reéplenishment of thestarting air.
‘Where the outlet valves f are connected to the
reservoir n to save the compressed air, suit-
able valves are provided to close the fmssage‘
to the reservoir n and simultaneous

the passages A to atmpsphere.. It will now be

apparent that by reason of the construction -
-described the usual braking devices of loco-

motives or motor vehicles, when desired, may
be supplemented- by the additional braking

70
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76

effect of the driving engine when operating

8s_an air compregsor, the relief of the com-
cylinder during such
;&lace g0 that the compressed
effective.to force the piston
down again on what would correspond to a
working stroke of the engine. : = -

While the form of apparatus herein de-

scribed constitutes a preferred embodiment’

of the invention, it'is to. be understood that
the invention is not limited to this precise
form of apparatus, and that changes may be
made therein witflout departing from the
scope of the invention which is defined in the
appended claims, . - :

What is claimed is: S

1. In a Diesel locomotive, a driving engine
_co;npms'ing & Diesel cylinder, valve means for
sald cylinder, fluid pressure means for oper-
ating said valve mesns and including a con-
trol valve for controlling the fluid pressure
supplied to said valve means for ¢ anging
from Diesel operation to operation as an air
COMPIessor. . 4

2. In a Diesel locomotive having an engine
cylinder, starting air valve means for said
cylinder comprising an air inlet valve and
an air outlet valve, means for operating said
valves so the cylinder operates as an air mo-
tor during engine starting, and means for al-
tering the operation of said
said inlet " valve is maintained closed
throxiﬁhou't a co?f)lete cycle of operations
and the outlet valve is periodically opened
to relieve compressed air from the cylinder
for the application of & braking effect on the

.locomotive.

3. In a Diesel locomotive having an engine
cylinder, ing air valve means for said
cylinder comprising an air inlet.and an air
outlet valve, Euid_ pressure means for operat-
ing said valves so the cylinder operates asan
air motor during starting, and medins for ad-
justing said fluid pressure means so that the
inlet valve is maintained closed and the out-
let valve is opened near the.end of a stroke
to relieve compressed sir from the cylinder,
for the application of & braking effect on the
locomotive. _

4. In 8 Diesel locomotive having a driving
cylinder of the Diesel type, starting air valve
means for said cylinder comprising an air

jinlet and an air outlet valt:,i fluid pressure

means for operating said valves so the cyl-

valves so that the -
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inder operates as an air motor during start-
in;iv and including a fluid conduit for.each
valve, and means for altering said fluid pres--
sure means for the application-of a bragﬁ.ng'
effect on the locomotive including a deviee
for interconnecting said fluid conduits and
supplying fluid under pressure to the con-
duit leading to the air outlet valve while the
other conduit remains closed. AR

5. In a Diesel:locomotive having a driving
cylinder of the Diesel type, starting air valve
means for said cylinder comprising an air in-
let and an air outlet valve, fluid pressure
means for operating said valves so the cylin-
der operates as an air motor during starting
and including a fluid conduit for each valve,
and means for altering said fluid pressure
means so that compressed air is periodically
relieved from said cylinder. ‘ '

6. In a Diesel locomotive having a driving.
cylinder of the Diesel type, starting air valve
means for said cylinder comprising an air
inlet and air outlet valve, fluid pressure means-
for operating said valves so the cylinder op-
erates as an air motor during starting and in-
cluding a fluid conduit for each valye, means
for altering said fluid pressure means so that
compressed air is periodically relieved from
said cylinder for the application of a braking
effect on the locomotive, and means for col-
lecting the compressed air so ohtained.

In testimony whereof I have affixed my sig-

nature. ] .
JOSEF GEIGER.
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inder operates as an air motor during start-

ing and including s fluid conduit for.each - .
valve, and means for altering said fluid pres-- .~
sure means for the application.of a braking

effect on the locomotive including & device

for interconnecting sajd fluid conduits and “

supplying fluid under pressure to the con-
duit leading to the air outlet valve while the
other conduit remains closed. . L

5. ‘In a Diesel:locomotive haﬁng 2 dnvmg o

cylinder of the Diesel type, starting air valve

means for said cylinder comprising an air in=- .-
~ let and an air outlet valve, fluid pressure -

means for operating said valves so the cylin-

der operates as an air mofor during starting - -
and includintg; a fluid conduit for each valve,

or altering said fluid pressure .-
means so that compressed air is periodically . -

and means

relieved - from said eylinder.. -

6. In a Diesel locomotive having a driving -
cylinder of the Diesel type, starting air valve =
means for said cylinder comprising an air - -
inlet and airoutlét valve, fluid pressure means -

for operating said valves so the cylinder op-
erates as an air motor during starting and in-

cluding a fluid conduit for each valye, means
said fluid pressure means so that

compressed air is periodically relieved from
said cylinder for the application of a braking .
effect on the locomotive, and means forcol- - .= =

LY

for alte;

lecting the compressed air so obtained.
In testimiony whereof I have aﬂixed my sig-
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