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UNITED STATES PATENT OFFICE,
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To oll whom it may concern:

Be it known that I, Kxur Jonas Erias
Hessprman, a citizen "of the Kingdom of
Sweden 1651d1ng at Saltsjo- Stomn%n Stock-
holm, Sweden have invented new and usetul
Implovemcnts in Auxiliary Motors for Re-
versing Reversible Internal-Combustion Mo-
tors, of which the following isa specification.

/This invention relates to Improvements in
auxiliary motors for reversing reversible
internal combustion motors.

Reversible internal combustion motors
having auxiliary piston motors without dead
centus, coupled directly to them for re-
versing purposes are known, -In such cases
of ' the internal combustion
motor has beul effected by first reversing
the distributing mechanism of the : 1u\1hdly
piston motor, and this has been necessarily
done hitherto by shifting links, cams, screw-
wedges and so on.

Now the present invention has for its ob-

ject to dispense with these reversing parts

and to provide a simple construction of {he
auxiliary piston engine, and to enable the
reversing operation -to be eflected with
greater convenience and reliability.

The inveniion consists substantially in
providing each working space of the auxil-
lary motor with two. dxstllbutlnn devices
each being adapted for starting in one dirvec-
tion, and Twith an exhaust de\l(‘(, having its
period or time of operation always at or
near the dead center. The distributing de-
vices ave counected by suitable ducts with &
multiple way valve or with a similar de-
vice by means of which the distributing de-
vices can be placed in communication al-
ternately with a pressurve vessel and with
the atmosphere. This peculiar combination

“enables the distributing devices to be ar-
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ranged with periods or times of operation
that are fixed relatively to the various posi-
tions of the piston. By this is meant that
one of the distributing devices can be set
for starting the motor, say forward, and {he
other set for s((ulmcr the motor, say back-
ward.

One form of apparatus embodying the
present 11np1'0vements is Hustrated by way
of example in the accompanying drawings
in which:—

Figure 1 is a side elevation of an dqul~

Speciﬁcétion of Letters Patent.
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lary motor with a multiple valve for re-
versing shown in section. ¥ig. 2 is a ver-
tical section of the au‘nhaly motm, and Fig.
3 is.a diagram,

In the example shown, 1 and 2 are the .

auxiliary motor cyhnder The cylinder 1
is fitted with two distributing devices in the
form of slide valves, 3 and 4, and the cyl-
inder, 2, is also fitted with two distributing

'devmes hkembe in the form of slide valves,

5 and. 6. Each slide valve consists of -two
pistons (ono for each end of the cylinder)
fixed to each other, actuated by an eccentric,
7, mounted on a shaft, 9, driven from the
crank shaft, 8, of the motor. The slide
valves, 3 and 5, are set for starting the
motor, say, forward, and the slide VllVCb
4 and 6, are set for starting the motor say,
Lackward.

The slide valves, 3 and o, are connected
by pipes (or ductb) 10, and 11, to one -end
of the casing, 12, of a multlpk way valve.
The slide valves, 4 and 6, are likewise con-
neeted by pipes (or ducts) 13 and 14, to the
other end of the valve casing, 12. Tn this

asing is a piston valve, 15, which works
steam- tight only at its ends agamst the sides
of the valve casing, so as to leave an inter-
mediate annular space between the valve
and the sides of the valve casing. The valve

casing communieates through a pipe, 16 and

valve 17, with a pressure vessel {not shown)
and ihmuph a valve, 18, with the atmos-
phere and through a pipe, 19, with a flush-
ing air vessel (not shown). The valve, 17,
is kept normally closed by the pressure m
the 1)1(‘ssma vessel, and the valve, 18, is
normally kept open by a spring, 20. The
1)15{011 valve, 15, is operated by means of a

hand lever, 21, or he like, whiclr actuates
by means of 2 rod, 22, the palt or parts of
the iuternal combustion engine that requires
o1 require reversing.

The exhaust deviee hereinbefore referred
{o consists in the exaniple shown of an aper:
ture, 28, in the side of the cylinder, which ie
nmeovered by the pl%tO]l 24, at each end of
its stroke.

In Fig. 1 the piston valve, 15, is shiown
in the posltlon which it occupies when the
motor is running in the forward direction;
in accordance with the hereinbefore stated
setting of the slide valves, 8, 4, 5, and 6.
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10

" of the auxiliary motor,

The slide valves, 3 and 5 afe in communi-
cation withthe atmosphere through the mul:
tiple-way valve, and the slide valves, 4 and

6 are in connection with the flushing air

vessel.

The operations taking place in the spaces
for instance in the
upper space of the cylinder 1, are as fol-
lows :—Referring to the diagram Fig. 3, @
represents the top dead center at which the
slide valve, 8, opens, whereupon atmospheric

- ai# is drawn in pntil the point, b, is reached
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swhére the slide valve closes. A short period
of expansion then takes place and contintues
to the point, ¢, whereupon the aperture, 23,
is uncovered . while the piston is passing
through the bottom dead center. ‘Whien the
aperture, 23; has been closed by the piston
at the point, d, compression takes place until
the point, ¢, is reached whereupon the slide
valve opéis and the air contained in the cyl-
inder space under discussion is forced into
the flushing air vessel, until the slide valve,
4, closes at the point, a, and the slide valve,
3, opens again, and so on. When the main
motor is to be started for forward running,
the piston valve, 15, is moved a little farther
toward the left in Fig. 1, whereby this valve
first closes the valve, 18, through the medium
of a projection, 24, and a bell crank lever,
95, or equivalent means, and immedistely
afterward opens the valve, 17, by means of a
projection, 26, and a bell crank lever, 27, or
equivalent devices. The slide valves; 3 and
5, which are set for forward running are
now placed in communication with the pres-
sure vessel, while the slide valves, 4 and 6,

relnain in communication with the flushing,

air vessel. The operations in the ecylinder
spaces of the auxiliary motor are now as fol-
lows:—Referring to the diagram, Fig. 3;
from a to b, admission of pressure fluid by
the slide valves, 3 and 5, respectively; from
b to ¢, expansion; from ¢ to d, éxhaust of
the compressed air; from d to e, compression
and from e to a, foreing of air into the flush-
ing air vessel, and so on. _As soon as the in-
ternal dombustion motor is started, the pis-
ton valve, 15, is moved back by hand 1nto
the position shown in Fig. 1. When it is de-
sited to reverse the motor, the piston valve,
15, is first pushed to the.Fight until its pro-
jection, 28, and lever, 29 (or equivalent de-
vices) have closed the valve, 18, and its pro-
jéction, 30, and lever, 31 (or equivalent de-
viées) have immediately afterward opened
the valve, 17. . The slide valves, 4 and 6 have
thus domé in communicdtion with the pres-
sure vessel, while the slide valves, 8 and 5,
Aa¥é tome in communication with the flush-
ifig ait vesdel. The operation of the auxil-
jary miotor is thén as Pollotys:—Referring

o the diagiam of Fig. 3, admission of the

pregure meditim thitvugh the slide valves, 4
and 6 réspectively, from a to e; expansion

£48,780

from ¢ fo d; exhaust from d to ¢/ compres-
sion from ¢ to by and from b to g, forcing ot
air through the slide valves, & ana o, re-

spectively, into the flushing air vessel, and
<0 on. As soon as the motor has been re-

versed, or has been started to run backward,
the piston valve is moved by hand to the
left g0 as to close the valve, 17, and open the
valve, 18, whereby the slide valves, 4 and 6,
are placed in communication with the at-
mosphere while the slide valves, 3 and 5, re-
main connected to the flushing air vessel.
The operations taking place in the cylinder
spaces are then as follows «—Drawing in of
atmospheric air through the slide valves, 4
and 6, rvespectively, from « to ¢ (Fig. 8);
expansion from e to d, communication with
the atmosphere through the aperture, 93,
from d to ¢; compression from ¢ to by and
forcing of air through the slide valves, 3
and 5, respectively, into the flughing air
vessel from b to ,

From the foregoing deseription it will be
secn: that the motor can be operated entirely
as desired by the aid of the multiple way
valve, that is to say without causing or
necessitating any alteration in the periods or
times of operation of the distributing de-
vices (7. e. in the example shown, the slide
valves, 3, 4, 5 and 8) of the auxiliary motor
relatively to the positions of the piston.
The advantage thus gained, is obviously very
great, because the devices which have been
necessary hitherto for reversing the dis-
tributing devices arve disadvantageous from
an economical as well as from a construc-
tional point of view. For other reasons also
it is an advantage to veplace such devices
by a comparatively simple valve ot its
equivalent.

Having now described my invention, what
T claim as new and desire to secure by Let-
ters Patent is:

1. For starting and veversing reversible
internal combustion motors, an auxiliary
piston motor comprising in combination
with a working space, exhaust means hav-
ing its time of operation always at or near
the dead center, two distributing devices
each being adapted to start the motor in one
diréction, and means adapted to place the
distributing devices alternately in communi-
cation with a prescure vessel and with the
atmosphere, for the purpose of enabling the
distributing devices to have times of opera-
tion that are fixed relatively to the positions
of the piston. _

9, For starting and reveising reversible
internal combustion motors, ‘an auxiliary
piston motor comptising in tombination
with & working space, exhaust means having
its time of operation always at or near the
dead center, two distributing devices each
being adapted to start the motor in one di-
rection, and means adapted to place the dis-
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" mosphere, and also adapted to be connected |

tributing devices alternately in communica-
tion with a pressure vessel and with the at-

with a flushing air vessel into which air is

-delivered through one or the other of the

distributing devices during normal working
and also in starting.’ '
3. For starting and reversing reversible

internal combustion motors, an auxiliary

10

piston motor comprising in combination

- with a cylinder having an exhaust aperture
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in its side, and a piston of a length to open

said aperture in both end positions of the |

piston, two distributing devices each being
adapted to start the motor in one direction,
and means adapted to place the distributing
devices alternately in communication with a
pressure vessel and with the atmosphere,
;ubs}tlantially as and for the purpose set
orth, : ' '

4. For starting and reversing a reversibl,

internal combustion motor having a part

that is reversed in reversing the motor, an
auxiliary piston motor comprising in com-
bination with a working space, exhaust
means having its time of operation always
at or near the dead center, two distributing
devices each being adapted to start the motor
in one ditection, means adapted to place the
distributing devices alternately in communi-

‘cation with a pressure vessel and with the

atmosphere, and means for actuating" the
last named means and connected with the
said part of the first named motor.

5. For starting and reversing reversible
internal combustion. motors, an auxiliary
piston motor comprising in combination
with a working space, exhaust means having
its time of operation always at or near the
dead center, two distributing devices each
being adapted to start the motor in one di-
rection, and a multiple-way valve adapted
to place the distributing devices alternately

~ in communication with a pressure vessel and
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with the ‘atmosphere, for the purpose of en-
abling the distributing devices to have times

948,730

of operation that ae i'iXed"reIative_ly to the -

positions of the piston. . . o

6. For starting anfl reversing a reversible
internal combustion motor, an auxiliary
piston motor comprising in combination
with a working space, exhaust means having
its time of operation always at or near the

60

dead center, two distributing devices each

being adapted to start the motor in one di-
rection, and a multiple-way- valve adapted
to place the distributing devices alternately
in communication with a pressure vessel and
with the atmosphere, and also adapted to be
connected with a  flushing air vessel into
which air is delivered through one or the

other of the distributing devices during nor-

mal working and also in starting. -

7. For starting and reversing reversible
internal combustion motors, an auxiliary
piston motor comprising in combination

with cylinders having exhaust apertures in

their sides, and pistons of a length to open
said apertures in both end positions of the

‘pistons, two distributing devices for_each

cylinder, - each distributing device being
adapted to start the motor in one direction,
and a multiple-way valve having a ecasin,
connected with the distributing (Eavices an
adapted to be connected, at an intermediate

and, at one end, with a flushing air vessel,
and also having a piston valve body and an
exhaust port, a valve for closing said ex:
haust port, a valve in the duct adapted to be
connected with the pressure vessel, and
means. whereby on movement of the piston
valve body the exhaust valve is closed and
the valve in said duct is opened. :

In testimony that I claim the foregoing as
my invention, I have signed my name in
presence of two subscribing witnesses.

KNUT JONAS BLIAS HESSELMAN.

Witnesses:
Joun Dermag,
Epwarp DELMAR.
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