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To all whom it may concern: -

Be 1t known that I, Kxur Joxas ErLias
Husserman, a citizen "of the Kingdom of
Sweden 1651d1ng at Salts)o- Stomnnm,btod{-
holm, Sweden have invented new and useful
Implovenmnts in Auxiliary Motors for Re-
versing Reversible Internal-Combustion Mo-
tors, of which the following 1s a specification.

‘This invention relates to nprovements in

auxiliary motors for reversing rev E‘ISlhlb B

internal combustion motors.

teversible internal combustion motors
having auxiliary piston motors without dead
centus coupled directly to them for re-
\usmg purposes are known. -In such cases
of “the internal combustion
motor lhas be(,n effected by first reversing

the distributing mechanism of the : luxﬂmly
piston motor, and this has been necessarily

done hither to by shifting links, cams, screw-
wedges and so on.

Now the present invention lm% tor its ob-

ject to dispense with these reversing parts

and to provide a sunple construction of the
auxiliary piston engine, and to enable the
reversing ol)emtlon to be effected with
oreater convenience and veliability.

The 1nveniion consists subst: 111tmlly in
providing each working space of the auxil-
1ary motor with two. t;hstlllmtlnn devices

ach being adapted for starting in one direc-
having its
period or time of operation always al or
near the dead center. The distribuling de-

vices are connected by suitable duets with &

multiple way valve or with a shuilar de-
vice by means of which the distributing de-
vices can be placed in communication al-
ternately with a pressure vessel and with
the atmosphere. This peculiar combination
devices to be ar-
ranged with periods or times of operation
t]mt are fixed relatively {o the v

tions of the piston. By this is meaut that

one oi the distributing devices can be set

tor starting .the motor, say forward, and {he
other set for .%Lulmn‘ the motor, fﬂy back-
ward. - |

One form of apparatus embodying the
present improvements is illustrated by way
of example in the accompanying drawings
in which:— - |

Figure 1 is a side elevation of an a.uxll-*

varous posi- |

| setting of the slide valves, 3, 4,

lary motor with a multiple valve for re-
versing shown in section. Iig. 2 is a ver-
tical section of the auﬂhmy m{)t{}l, and I1g.
3 1s.a diagram. -

In the ezample shown, 1 and 2 are the

auxiliary motor cyhnders The cyhnder 1
is fitted with two distributing devices in the
form of shide valves, 8 and éL and the cyl-
inder, 2, is also fitted Wlth two distributing
dwlces Tikewise in the form of slide valves,
5 and. 6. Each slide valve consists of -two
pistons (0110 for each end of the cylinder)
fixed to each other, actuated by an eccentric,
7, mounted on a shlft 9, driven from the
crank shaft, 8, of the motor. The slide
valves, 3 and b, are set for starting the
motor, say, forward, and the slide vﬂvab,
4 and 6, are set for stqrtmn the motor say,
backward,
The shide valves,

3 and 5, are connected

by pipes (or ductb) 10, and’ 11, to one -end

of the casing, 12, of a multlplu way valve.
The slide mlvm 4 and 6, are lhikewise con-
nected by pipes (01‘ ducts) 13 and 14, to the
other end of the valve casing, 12. In this
asine 1S a piston valve, l-J ‘which WOorks
steam- tiglit only at its ends agam%t the sides
of the valve casimmg, 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 iluounh a valve, 18, with the atmos-
phere and thmuﬂh a8 plpt, 19, with a flush-
inge air vessel (110t shown). The valve, 17,
1S L{}p( normally closed by the pre essure 111
the pressure vessel, and the valve, 18,
normally kept open by a spring, 20. The
piston valve, 15, 1s operated by means of a
hand lever, 21, or the like,
by means of 4 rod, 22, the pf_ut or parts of
the mternal u>mbustm11 engine that requires
O Tequire reversing,

The exhaust device hereinbefore referred
to consists 1 the exaniple shown ctf an aper-
ture, 23, 1m the side of the evlinder, which 1
uneovered by the pl%ton 24, at each end of
its stroke.

In TFig. 1 the piston valve, 15, is shown
in the position which 1t occupies when the
motor 1s running in the forward direction,
in accordance with the helembefor stated
5, and 6.

which actuates
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bt
The slide valves, 8 and 5
cation with the atmosphere through the inul:
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 ¥ig. 3, @
represents the top dead center at which the
slide valve, 3, opens, whereupon atmospheric
_ point, b, is reached
where the slide valve closes. A short period
of expansion then takes place and continues
to the point, ¢, whereupon the aperture, 23,
:s uncovered . while the piston is passing
through the bottom dead cernter: When the
aperture, 23, has been closed by the piston
at the point, d, compression takes place until
the point, ¢, is reached whereupon the shide
valvé opeéns 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 hittle 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 immedisately
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,

eetnain in communication with the flushing

air vessel. The operations in the cylinder
spaces of the auxiliary motor are now as fol-
lows:—Referring to the  diagram, Iig. 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, forcing of air into the flush-
ing air vessel, and so on. As soon as the 1n-

~ternal ¢ombustion motor 1s started, the pis-
ton valve, 15,

is moved back by hand into
the position shown in Fig. 1. When 1t 1s de-
sited to reverse the motor, the piston valve,
15, is first pushed to the.right until its pro-
jection, 28, and lever, 29 (or equivalent de-
vices) have closed the valve, 18, and 1its pro-
jéction, 30, and lever, 31 (or equivalent de-
ViCEs) hai{e., immediately afterward opened
the valve, 17. . The slide valves, 4 and 6 have
thus domé in communication with the pres-
sure vessel, while the slide valves, 3 and 95,
Wavs ¢ome in dommunication with the flush-
itig ait veidel. The operdtion of the auxil-
jary iotor is thén as follows:—Referring

to the diapram of Fig. 3, admission of the

préssure medium thitough the slide valves, 4
and 6 réspectively, from a to e; expansion

: ir ) - " ) - . - ' : J +
oie in communi-  from e fo d; exhaust from ¢ to ¢/
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COMPIres-
sion from ¢ to b, and from b to a, toreing of
air through the slide valves, § ana o, re-

spectively, into the flushing air vessel, and
<o ol As soon as the motor has been re-

versed, or has been started to run baclward,
the piston valve is moved by hand to the
left =0 as to close the valve, 17, . .
valve, 18, whereby the slide valves, 4 and 6,
are placed in communication with the at-
mosphere while the slide valves, and 5, re-
main connected to the flushing air vessel
The operations taking place in the cylinder
spaces are then as follows -—Drawing n of
atmospheric air through the shde valves, 4
and 6, respectively, from @ 10 ¢ (Fig. 3);
expansion from e to d, communication with
the atmosphere through the aperture, 23,
from d to ¢; compression from ¢ to 07 and
forcing of air through the slide valves, 3
and 5, respectively, into the flushing air
vessel from O to «. | _

From the foregoing description it will be
ceen 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 operafion of the distributing de-
vices (7. e. in the example shown, the shide
valves, 3, 4, 5 and 6) of the awsahary motor
relatively to the positions ot the niston.
The advantage thus gained, is obviousiy very
oreat, becanse the devices which have been
necessary hitherto for reversing the c1s-
iributing devices are disadvantageous from
an economical as well as from & construc-
tional point of view. Kor other reasons also
it is an advantage to replace such devices
hy a comparatively simple valve ot its
equivalent.

Having now described my invenilon, what
T claim as new and desire to secure by Let-
ters Patent 1s: - '

1. For starting and reversing veversible
internal combustion motors, an auxihiary
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 atternately in communi-

cation with a pressure vessel and with the

atmosphere, for the purpose of enabling the
distributing devices to have times ol opera-
tion that are fixed relatively to the positions
of the piston. |

9. For starting and reveising reversible
internal combustion motors, an auxilary
piston motor comptising 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 means adapted to place the dis-
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tributing devices alternately in communica- | of ()pei'ation that are i’ix‘ed"relatively to the

tion with a pressure vessel and with the at-
" mosphere, and also adapted to be connected |

with a flushing air vessel into which air is

-delivered thmugh 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
piston motor comprising in combination

- with a cylinder having an exhaust aperture

15

in its side, and a piston of a length to open

sald 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
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‘devices alternately in communication with a

pressure vessel and with the atmosphere,

substantially as and for the purpose set

forth.

4, For starting and reversing a rév’ersibl_

internal combustion motor having a part

that 1s 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
n one difection, 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

45

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

|

positions of the piston.. - '

6. For starting and reversing a reversible

internal combustton: motor, an auxiliary
piston motor comprising in combination
with a working space, exhaust means having
1ts 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
with the atmosphere, and also adapted to be
connected with a -flushing air vessel into
which air is delivered through one or the
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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
sald apertures in both end positions of the

‘pistons, two distributing devices for each

cylinder, - each distributing devicé being
adapted to start the motor 1 one direction,
and a multiple-way valve having a casin

connected with the distributing devices and

adapted to be connected, at an intermediate
point of its length, with a pressure vessel,

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 1in said duct is opened. ‘
In testimony that I claim the foregoing as

my 1nvention, I have signed my name in

presence of two subscribing witnesses.

KNUT JONAS ELIAS HESSELMAN,

Witnesses:
JOoHN DELMAR,
Epwarp DELMAR.
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