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_ Patented Mar. 16, 1926.

UNITED STATES
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1,576,549

PATENT OFFICE.

OLAF L. RIEGELS, OF CHRISTIANIA, NORWAY, ASSIGNOR OF TWO-THIRDS TO MAR-
BURG BROTHERS, INC.,, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK.

ENGINE-STARTING DEVICE.

" 'Application filed October 27, 1919. Serial No. -338,720.

To all whom it may concern: :

Be it known that I, Ovar L. RieceLs, of
Skippersgate 9, Christiania, Division of
Christiania, Norway, have invented a cer-
tain new and useful Improvement in En-
gine-Starting Devices, and do  hereby de-
clare that the following is a full, clear, and
exact description thereof. N

The invention has for an object to provide
a starting device for engines, particularly of
the internal combustion type, which will be

~ simple in construction and readily operable
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to start the engine from any position which
the latter has assumed when brought to rest.

Another object of the invention is to pro-
vide a device of the above character which
may be operated to start.the engine in either
direction desired.

Another object of the invention if used
for starting the engine either in forward or
reverse direction, and if a separate revers-
ing mechanism for an auxiliary driving

shaft for operating a cam shaft or auxiliary

machinery is used, is to interlock a control
device of the starting mechanism with said
reversing mechanism in such manner, that
the auxiliary shaft is always driven in a

. single - direction, no matter whether . the
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crankshaft revolves in forward or reverse

direction. Co.
" Further objects of the invention will be

in part obvious and in part specifically
pointed out in the description hereinafter
contained, which description taken .in con-
nection with the annexed drawings, consti-

tutes a disclosure of one embodiment of the

invention ; such embodiment, however, is to

be considered merely as illustrative of its

principle.

In the drawings, T

Fig. 1 is a central longitudinal, sectional
view showing a device made in accordance
with the invention. S

Fig. 2 is a transverse view partly in sec-
tion of the valve head and associated parts
shown in Fig. 1.

The starting device is illustrated as ap-

_plied to a four cylinder internal combustion
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engine 1, having the usual cylinders 2 and
main. crank shaft . (not shown). The en-
gine is shown conventionally in Fig. 1 and
need not be further described since it will

_ be -obvious that the type of engine, or the
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number of cylinders employed, are not es-

sential to the invention.

_In order to start the engine from a posi-
tion of rest, a source of compressed gas (not

shown) is employed, and placed in commu--

nication respectively with the cylinders of
the engine at the proper times to cause the
engine to rotate in the desired direction. In
the present instance a rotary valve mecha-
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nism is employed, consisting of a valve head

or casing 3 having a plurality of passages 4
leading from its surface and connected re-
spectively to the cylinders 2 by means of
suitable pipes 5; a compressed gas supply

conduit 6 is connected to the head 3 and

provided with a shutoff valve 7 which pre-
vents escape of compressed air through con-
duit 6,  when the device is not in use. Be-
tween passages 4 and the conduit 6, there is
interposed a valve member adapted succes-
sively to open communication between the
conduit and the cylinders when the pistons

of the cylinders are in a position somewhat
In the embodiment illus- -

past dead center.
trated, a rotary spindle 8 is journaled with-
in the valve head 3, and centrally disposed
with regard to the passages 4, and a disc
valve 9 is mounted on such spindle, and pro-

_vided with a port 10 adapted to register

successively with the passages 4, as the spin-
dle is rotated. The spindle 8 is driven in
timed relation to the engine shaft 2%, for in-
stance by a suitable coupling 4® in such man-
ner that the port 10 comes into registry with
the passage 4 which is connected to a given
cylinder, when the piston of such cylinder
is in a position somewhat past dead center
for the direction in which it is desired to
start the engine.

After operation a multi-cylinder engine
comes to rest in such a position that the
cranks connected to different pistons are
on opposite sides of dead center. The piston
of the cylinder which is connected to the

" passage 4 adjacent the port 10, will be some-

what past dead center and the port 10 may
be made large enough to insure that it will
communicate with one of the passages 4,

over the range of angular positions within
which the engine will stop. The valve 9.

will, therefore, be in proper position to open
communication from the compressed air sup-
ply to the proper cylinder, without being
dependent upon turning the engine shaft
by other means to proper starting position.

In the present construction the valve head
3.is provided with an end plate 11, which

63

Y0

T8

80

88

90

05

100

105

110



overlies the disc valve 9 and is provided
with suitable recesses 12 providing com-
munication between the valve port 10 and
conduit 6. : )

In order to prevent the explosion pres-
sure in cylinders 2 from passing back
through the starting device, check valves
18, pressed against their seats by suitable
springs 14, may be placed in the passages 4,
such valves, of course, being yieldable to
permit the compressed air from conduit 6
to pass into the cylinders at the proper
times. '

If desired, the starting device may be ar-
ranged to start the engine in either direc-
tion, by selectively opening communication
between the conduit 6 and the engine cylin-
ders when the pistons of such cylinders are
at either side of dead center. This is ac-
complished in the present construction by
providing further passages 4%, a further disc
valve 9* having a port 10%, end plate 11®
with a passage 12?, similar to the elements
4,9, 10, 11 and 12 previously described, the
disc valve 9%, however, being angularly dis-
placed with regard to valve 9 so that com-
munication from the conduit 6 through port
10® and a passage 4* will be opened when

. the piston of the correspording cylinder is

on the other side of dead center. The air
pressure from conduit 6 will, therefore,
start the engine in a direction opposite to
the direction of movement which would

have been brought about by the use of the.

reviously described valve 9. In the present

orm, valve head 8 is provided with a pres-
sure chamber 15 which receives the air from
conduit 6, and a control rod 16, provided
with valves 17 and 172, is mounted to move
within said ¢hamber and thus open com-
munication selectively to ports 10 and 10

If desired, the disc valve 9* may bhe
mounted to provide a certain amount of
play in its movement over the adjacent face
of valve head 8, as by mounting the disc
upon a sleeve 18 which 1is slidable along shaft
gpindle 8. With a construction of this na-
ture, air pressure entering the recess 12* will
force the disc 9* tightly against its valve
head face, but when such air pressure is
released the disc 9* will not bear upon the
valve head face so tightly as to cause undue
wear between the parts, and still auto-

matically take up wear.

In some installations a reversible engine
driving reversible apparatus may also be
employed to drive auxiliary apparatus, for
instance a blower or air compresser, which
should be run always in the same direction.

* In such situations, a reversing mechanism

between the engine and such apparatus may
be interlocked with the operating member
of the starting device control valve, in such
a way that when the device is changed to

+ start the engine in the opposite direction,

1,676,548

the reversing mechanism will be shifted to
run the apparatus in the same direction. In
the drawings there is illustrated a reversing
gear of common type between the engine

shaft 2* and an auxiliary driven shaft 19, 7

such reversing gear consisting of bevel gears
20 and 21, loosely carried by the shaft 22
and each having clutch teeth 22 engageable
with recesses 23 on a collar 24 splined to
the shaft 3. A pivoted lever 25 engages col-
lar 24 to shift same between bevel gears 20
and 21, so that such bevel gears selectively
rotate a bevel gear 26, fixed to shaft 19, in
opposite directions.

A pivoted lever 27 may be employed to
operate the control member 16 for the start-
ing device, and a link 28 connected between
the Tevers 27 and 25, thus interlocking the
two in such a way that a change in the di-
rection in which the starting device will
start the engine, effects a reversal of the
clutch mechanism, and thus shaft 19 ro-
tates always in the same direction.

Operating lever 27 may be provided with
a latch 29 of ordinary form, co-operating
with notches 30 in a frame 31, to hold the
operating lever in proper position. The
valves 17 and 17* may also be yieldingly
pressed toward proper position for the par-
ticular setting of operating lever 27, for in-
stance by bent springs 32 and 33, engaging
between the collars 84 and 35 on the rod 16.

If the operating lever 27 is thrown to the

left as shown in Fig. 1, spring 33 will en-
gage collar 35 to press valve 17 firmly
against its seat, or if the operating lever
were thrown to the right, spring 32 would
press valve 17* against its seat in a similar
manner, or if the lever were placed in neu-
tral position, springs 32 and 33 would co-
operate to maintain the valves 17 and 172
both disengaged from their seats.

While a specific embodiment of the in-
vention has been disclosed, it is obvious that
‘many changes may be made without depart-
ing from the principle thereof as defined in
the following claims.

What is claimed is: h

1. An engine having a reversing mecha-
nism between the same and a driven shaft,
in combination with ‘a starting device for
said engine, and a control member adapted
to set said device to start the engine to
turn in either direction, and means interlock-
ing said control member with said reversing
mechanism whereby the operation of said
control member to change the direction of
rotation of the engine, shifts said re-
versing mechanism.

2. An internal combustion engine having
a reversing mechanism between the same and
a driven shaft, in combination with a com-
pressed air starting device for said engine,
a compressed gas supply conduit for said
device, a control valve adapted to change
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the connection from said conduit to said de-
vice to cause the latter to start the engine
in opﬁosite directions, and means interlock-
ing the operating member of said control
valve with said reversing mechanism where-
by the operation of said control valve shifts
said reversing mechanism,

3. An engine having a reversing mecha-

-nism between the same and a driven shaft,

in combination with a starting device for
said engine adapted to start the engine selec-

tively in either directiom; and means con-
trolled as to position by said starting de-
vice for shifting said reversing mechanism
to cause the driven shaft to rotate in the
forward direction when the direction of
rotation of the engine is reversed.
In testimony that‘I claim the foregoing,
I have hereunto set my hand.
 Dated 18/9, 1919, =

0. L. RIEGELS.
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