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. mnients in Starting and Reversing Mechan-

10

15

UNITED STATES PATENT ()FFICE,
JOHN V. RIGE JR., OF BORDENTOWN, NEW JERSEY ASSIGNOR TO RICE GAS ENGINE
~ COMPANY, OF BORDENTOWN NEW JERSEY A CORPORATION OF NEW JERSEY,

QTARTING AND REVY ERSII\TG ME

IANI‘*M FOR GAS-ENGINES

Specification of Letters Patent.
~ Application filed October 28, 1909.

‘Serial No. 525,217,

10 all whom 1t may concern.:

Be 1t known that I, Joux V. Rlcn, Jr. I., a
citizen of the United States of America, re-
siding at Bordentown, in the county of Bur-

lington and State of New J ersey, have in--|

vented certain new and useful Improve-

ism for Gas-Iingines, of which the follow-
Ing 1s a spectfication, reference bung had
therein to the accompanying drawing.
‘This invention relates to mech.nusm for
starting and also for reversing gasolene or
other explosive engines of whatever type,
and relates more partlcularly to the means
for employing compressed air, which is in-

- troduced 1nto the engine. cylmder and caused

‘to codperate with the piston and other mov-
ing parts, and thus actuate the engine in

- the proper way.

20

The object 1s to pi'mrlde a simple, eflicient,
reliable and economical starting and revers-

- ing mechanism, and one which will not. be
: hkels to get out of order.

25

In common with many other gas engmeb

an alr pump and an air storage reservoir

are employed in order to store up the neces-

sary energy to be used i starting and re-

~ versing the mechanism.

30

- 35

‘The invention, thelefore

tion, arrangement and combination of parts,

and in numerous details and peculmmtles

thereof, substantially as Wlll be heremaf ter
descr 1bed and clalmed |
In the accompanying dr awing 1llustrat1110'

- my invention, Figure 11s a side elevation of

_ for starting and reversing it.

40

" terior valve mechanism for handling the air
and subdividing it for diffusion to the dii--

45

90

“disks or ‘plates and its shaft.

my improved gas engine and the f‘nechamsm

'1g
top plan view of the same.
hand end elevatlon with certain parts. re-
moved. Fig. 4 is an enlarged sectional de-
tail of the air-distributer casing and 1its in-

ferent cylinders where required. Fig. § 1s

an enlarged detail elevation of the timing
‘lever and an arrangement of valves actuate
thereby for controlling the passage of air

from the Peservolr to the valve mechanism.

Fig. 6 is a top plan view on an enlarged scale

of the air distributing casing. Flg 7 1s

side elevation of the same. .Fig. 8 1s an edge
elevational view of one of the slotted valve
Fig. 9 1s a

‘and operating mechanism,

may be scurl_
briefly to consist essentlally in the construc-

213&

Fig. 38 1s a right
: e crank shaft

‘these parts in detail further than to say that

side view of the same.
eievational view of the other or companion
valve disk or plate. Fig. 11 is a side view
of the same. Iig. 12 is a side view of the

two plates or valves showing how the curved
.slots therein overlap each other.

Similar characters of reference déélgnate
corresponding parts throughout all the dif-
ferent figures of the drawings.

I’atented Aug. 16, 1910.

F1g 10 is an edge

55
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In Figs. 1 and 2, L have illustrated a -

specimen or example of gas or explosive en-
gine for explanatory purposes merely, 1n
order to show how my improved starting
which utilizes
compressed air, can be successfully and op-
eratively apphed for practical use. 1 have

no thought, therefore, of being confined to
‘the special engine mechanism herem offered,

but reserve the liberty of varying such mech.-
anism in so far as it may be desired, for it
will be discovered that my startmg and
reversing appliances are equally applicable
to a greaf number of different forms of en-
gine. In the 1illustrated type, however, the
engine consists of three cylinders 1, 2 and 3
suitably carried by a main framework 4.
This engine is shown, described and claimed

in my Letters Patent for improvements in

111temal combustion engines, No. 937,862,
dated October 26, 1909, to which reference

is here made for a further explanation of its

operation.
5 deswnates

mechanism of gas engines. Mounted along-
side of this timer is the timing lever 6. The
shaft 26 of the timer is parallel to and ver-

tically above the crank shaft of the engine

and is gear driven at the same speed as the
It 1s unnecessary to describe

the gears just referred to are contained m
casing 7 and 8 shown 1in edge view in Fig. 1

and in side view 1n Fi % 3. The timer and
er

timing lever are preferably .arranged as
shown at that end of the engine opposite the

clutch end. The timing lever 6, moreover,.
1is shown in-Fig. 1 and 1n Fig.
‘relation to the timer 5 1s mdlcated and 1t 1s

5 where 1ts

seen that this handle’ serves to oscﬂlate the

,I horlzontal arm 9, whose middle curved part

18 supported on the timer b, and the ends of

which arm 9 carry adj ustable contact SCTEeWS

10 which are adapted to move the pivoted

65

70

75

80

85

timer Whlch is ordinarily -
'employed in connectmn with the sparking

90

95
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3

and 142,
timing lever 6 in one direction or the other

le’xjers’;- 11 by .strikiiig a'gainst the free ends of
sa1d levers as seen 1n Fig. 5. Levers 11 are
pivoted to the brackets 12 on the main frame
and lie directly over the vertical valve stems
13 belonging to valves in the air pipes 14
Accordingly the movement of the

~ will vibrate the arm 9 and cause one or the

10

~other of the contact screws 10 to. strike one
or the other of the levers 11, and thus open.

. either the valve.in the pipe 14 or that in the

19

pipe 14% and ailow. the passage of air
through one or the other of these pipes.

The supply of air to the distributer from
' the two valves

the reservoir is controlled by
Just ‘mentioned, which are located in ‘the
branch pipes 14 and 14#, said valves being
preferably directly opposite the timing

- Imechanism just referred to. When the tim-

20

25

30

1ing lever 6 is rocked, one end of the horizon-
- tal arm 9 1s, of course, elevated and the other
depressed. The depressed end, by coming
1nto contact with the upwardly projecting
- stem attached to the valve, presses said stem .

downwardly and opens the valve. It will

~be seen, therefore, that when the timer is
Tocked as far as it will. go in one direction,
“the -arm on that side will depress the corre-
- sponding valve pin, open the valve and ad-
mit alr under pressure to the go-ahead or
~ the go-astern side of the air distributer, as

the case may be; while the throwing of the

35

‘timing lever in the opposite direction will

have the effect of opening the other valve
and admitting air to the opposite side of the
distributing mechanism. These valves are

- -automatically closed by springs, so that the

40

alr 1s shut off as soon as the pressure of the

- timing arm is removed from the upwardly

Erojecti_ng' valve stem. It is, of course, to

‘be understood that the timer, the air’dis-

tributer and the admission valves are so ar-

) ranged with relation to each other that when
- the timer is rocked to give a retarded spark,

45

- the engine is started. Since the air is ad-

say, for starting forward, the valve admit-

ting air to the go-ahead side of the air dis-

tributing mechanism is caused to open and

~ mitted only to the lower ends of the cylin-

50

ders, the upper ends are lifted to pick up the

load.  As soon as the pistons are regularly

working, the timer may be rocked so as to
advance the spark slightly, this being the

usual procedure when the engine.gets under
- way, and this permits the air valve to close,
- whereupon the lower ends of the

. cylinders
take up their share of the work. h

- The air-reservoir is not shown in the draw-
_.1ngs as 1t 13 4 common feature and it is un-
80

necessary to 1illustrate it. Air is led from

said reservoir by the pipe 15, which divides

when 1t reaches the engine into the aforesaid

pipes 14 and 14%, and these branches run |
along opposite sides of the timer at equal |
distances from it and approach and enter the |

ling being effected at the inlet 19, (see Fig.

casing 16 (see Fig. 6,) with its ends closed
by heads 23 secured in place by SCTrews or
other  means, and its interior divided into

967,550

alr distributing mechanism. Theé easing of
the latter is designated 16. It is shown in
the enlarged detail view of Fig. 4, and is also-
represented clearly and accurately in Figs.

6 and 7., This casing is supported on some 70

suitable part of the framework, as, for in-
stance, the rigid arch 17. One of the air sup-

ply pipes, as 14, enters the front side, or

the right-hand side, of the casing 16 of the
alr distributer -as it is shown in Figs. 2 and , 5
3, being coupled thereto at the inlet opening
18, (see Kig. 6,) whereby a supply of air is'

| had for moving the engine forward, while

the other air supply pipe 14* on the other -
side of the engine enters the casing 16 of g4
the air distributer on the rear side, or left-

‘hand side, thereof, that is to say, the side

nearest the cylinders of the engine as the
same 1s portrayed in Figs. 2 and 8, a coup-
. 4 ab Lo : 18- 85
6,) and through this pipe and inlet air is

delivered for the purpose of starting the

engine ‘1n the reverse direction,.that is to
say, for reversing the engine.
From three equidistant points around
circumierence of the casing 16 of the air dis-
tributer pipes are led off to the different cyl-

the 9'0

inders oi the engine, ‘there being one pipe

running to the lower end of each of said cyl-
inders. These three pipes are designated
20, 21 and 22. ‘The pipe 20 runs to the cyl-
inder 8; the pipe 21 leads-to the cylinder 1; _
the pipe 22 leads to the cylinder 2.- Pipe 20
connects with the casing 16 on top thereof -
at the center ; while pipe 21 enters the casing
16 on-one side, and pipe 22 on the other side,

95

100

their points of entry being opposite to each

other. - L y .
The body of the distributer consists of a

two parts by a central wall or web 24 par-

allel to and equidistant from the heads 23.

The compartments thus formed in the casing,
between the central web 24 and the heads 23,
may be termed the forward and the reverse
valve chambers respectively. The central

“web 24 is of considerable thickness and there -

are three equidistant ports 27, 28 and 29 in 1
the wall of the cylinder 16, which ports coni-
municate with the pipes 20, 21 and 22 lead-
g to.the cylinders 1, 2 and 3, sald pipes
being . screwed radially into the casing 16
at the ports 27, 28 and 29. These ports n jo:
turn each open into both of the aforesaid -
valve. ‘chambers through the branch ports

-30-and 31. Said branch ports consist each of

a hole or opening through the central wall

24 communicating respectively with the 12.

supply pipes. . -
Withi the chambers or compartments in

the distributer casing 16 are two valves 32.
and 33, one In each chamber.- Said valves 130

ports 27, 28 and 29 opening into the cylinder

105

11u
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ters with the ports 31. |
vided with a shaft section 86 which enters

15

20

25

30

867,669

air-tight within the chambers against oOppo-
site faces of the central wall. These valves
o2 and 33 are of such diameter that
cover the ports 30 and 81 in the wall. In
the valve 32 is cut a slot 34 on an arc con-
centric with the circumference of the disk
of the vaive, having a length of about 120°
and registering with the ports 30 in the cen-
tral wall. In the other valve 33 there is a
stmilar curved slot 35 which likewise regis-

& bedaring 37 having a closed end and formed
1n one of the cylinder heads 23. The oppo-
site side of the valve 82 is provided with a

Hattened part 38 which forms a part of the

shafting for the two valves. Said flattened

~part 38 engages a recessed part 39 on the
valve 33. Said valve has on its opposite side

a shatt section 40 which passes through a
bearing 42 with a stuffing box on one head
28 of the casing 16. The end of the shaft
section 40 is grooved or slotted at 41 to en-
able the end of the shaft 26 of the timing
mechanism to be connected thereto. Ob-
viously the central wall 24 of the cylinder 16

1s bored or has an opening through it to ac--

commodate the parts 38 and 39 of the shaft.

By this arrangement it will be evident that

- the rotation of the shaft will rotate the two

valves 82 and 33. In each port in the cen-

- tral wall, there is a valve consisting of a

35

40

45

- 50

| leading to the different

- b

60

65

ball 50 which is preferably a round steel

ball having such a function that when it is
- pressed toward one of the branch ports 80 |

or 31, as the case may be, it will close 1t,
leaving the other branch port open, and thus
giving free passage from one valve chamber

- to one cylinder supply pipe. The port in

one valve has a slight lead on the forward
side, and the port in the other valve has a
lead on the reverse side. Thus it will be
noticed that the construction of the air dis-
tributer is analogous in some respects to
that of a spark distributer in that it has two
rotating valves corresponding with the 1g-
nition distributer, and ports. corresponding
with the electrical contact points. As the
valve rotates the openings therein register
successively therewith and permit air to
pass through the ports opening to the plpes
cylinders. .

The valves 32 and 83 rotate at the same
rate as the crank shaft, and the operation
may be said to be substantially as foliows.
Suppose it.is desired to start the engine
ahead and the lever is manipulated to open
the forward motion valve.
opening this will be to admit air to the
valve chamber on the forward motion side.
Since there are three cylinders in the engine,

1,2, and 3, each capabie of imparting an im-

pulse to the crank shaft for nearly half a
revolution, it is clear that the impulses will

they

Valve 32 is pro-

The result of

‘are flat disks carried by a shaft and rotating '.

l

|
:

-

overlap somewhat and that there will . al-
ways be one piston in position to transmit

‘motion to the crank shaft in the proper

direction, no matter in what position the
engine may stop. - There is no possibility of

the engine being caught on a dead center,

because if one crank is on the center, the one
preceding 1t has still one-sixth of its revolu-
tion to pass through, and it will be the one
to receive the impulse, the one on the center,
however; taking up the work before its pre-
decessor leaves off. The rotating valve on
the forward side is set so that the leading
end of its slot registers with a port in com-

‘unication with a cylinder whose piston is

just about to commence a forward stroke.

As soon as the slot opens, communication is
established between the chamber now filled

with air under pressure and the port, and
the air rushes in and drives the steel ball

against the other port or branch copening
and prevents blowing through the air, then
passes to the cylinder and gives the piston

| mmpulse.  Air is permitted to pass to this
“cylinder until the stroke is nearly completed,
‘but before the stroke is finished it will be
found that the valve has already opened up
the port admitting air to the next cylinder, -

and so on. When the reverse supply valve

1s opened the other rotary valve comes into
| action in exactly the same way, except that

the slot in the valve is cut so as to admit air
only to those pistons which are in position
to give the crank shaft motion in the reverse
direction.. As there are three explosions
during each revolution in the upper ends
of the cylinders when the lower ends are

under air pressure, it is a very quick and

easy matter to start the engine. In actual

practice two or three revolutions of the

crank shaft are ample when starting cold.
My '
ried on the steering wheel of the automobile
or motor boat, as the case may be, in the
usual way, and the engine is started, regu-
lated and reversed by the simple movements
of the ignition control lever. In reversin
the engine while in motion by using air,
every element of uncertainty in the opera-
tion is entirely removed and
tion of reversing is as positive as with a
steam engine. Moreover, the cushioning
effect of the air greatly reduces the danger
of breaking the crank shaft _ _
reversing at full speed, as in the case of an
emergency. - - B
Many changes may be made in the exact

construction, combination and arrangement
of the various parts without exceeding the

-

the opera-

when suddenly

70

79

80

85

90

95

100

106

improved automatic system involves
‘1o exira levers for the timer control is car-

|

110
115
120 -

125

scope of the invention, and I therefore re- .

serve the liberty of modifying and changing

the parts so far as this may be required in
practice. ‘

Having thus described my 'invention, what 130



‘T claim as néw arid desire to
~ ters Patent, is: *

secﬁre -by Let-

- 1. In-a '-s_tar.ti_ng; and re\?er'sing -.device for

_internal combustion engines, the -combina-
tion of an air distributer casing, valves

therein for controlling the outlet of the air

- from the casing, and check-valves also in

10

sald casing cobperating with. the aforesaid

‘valves and so located with respect to them

as to allow the air to pass through oné valve

- without entering the other.

. s

2. In a starting and reversing device for
internal combustion engines, the combina-
tion of a casing, means for supplying air to

sald casing, a valve mechanism within the

- casing for controlling the outlet of the alr,
~and a check-valve also in the casing, said

20

25

30

35

and check-valves

check-valve cooperating with the aforesaid

valve mechanism and so located with respect

to the same. as to allow the air to pass
through one part of said mechanism without
entering the opposite part thereof.

o 3. In a starting and reversing device for

- Internal combustion engines, the combina-

tion of a casing, means for supplying air
thereto, valves within the casing for con-
trolling the passage of the air therefrom,
likewise within the casing
and consisting of a free and loosely ar-

"

ranged ball operating in association with the

~aforesaid controlling valves. ]
4. In a starting and reversing device for
‘Internal combustion engines, an air distribu-
ter .casing, means for admitting air there-
to and withdrawing it therefrom, in com-

- bination with valve means in the distributer

40

45

50

55

casing for controlling the outlet of air, and
a loose spherical check-valve also in the dis-

tributer, cooperating with said valve means

and so located with respect thereto as to

allow air to pass through a part of the valve
means without entering the
thereof. . | -
9. In a starting and reversing device for
Internal combustion engines, the combina-
tion with the cylinder or cylinders, of a cas-
ing, means for supplying air thereto, rotary
disks within the casing controlling the cut-
lets therefrom, and ball valves likewise
within the casing and operating in associa-
tion with the disks. - | R
6. In a gas engine, a starting and revers-
ing dévice, comprising the casing, having an
a1r inlet and. air outlets, disk valves within
the casing having slots, and ball valves op-

| outlets.

opposite part |

- 967,559

erating

7. In a starting and reversing device for

Internal combustion engines, the combina-
‘tion with a:casing having inlets and outlets

in connection with said slots and tha |

60

for the air, of two chambers therein pro-

vided with ports contiguous to the air out-
lets, slotted valve plates within said cham-
“bers, and free spherical valves acting in as-

sociation with. the slotted valves and ports.

supplied
to the cylinders of internal combustion en-
gines, of slotted valve plates, ‘means. for
separating said valve plates from each other,

65

| . 8. The combination with a distributer cas-
ing from which compiessed air is

70

sald means provided with ports, and ball

with said ports. - S _
J. In a starting and reversing device for
internal combustion engines, a flnid-pressure

check-valves loosely arranged in connection

75

distributer comprising essentially a casing, -
means therein for controlling the outlet of -

the ﬂuid-pressure, ‘and a loose ,check-valve
1 the casing whose position is controlled by
-the fluid pressure, which check-valve per-.
mits pressure to pass through a part of the
| valve means and find exit from the casing
that ,part of the valvn .

means through which the '

without entering
pressure 1s not at
the time passing. = -

10. In a starting and

reversing device for -

80

85

internal combustion ‘engines, the combina-

tion of a cylinder or cylinders, an air dis-
tributer having inlets and outlets for the.

pressure, disk valves therein, a shaft for
driving them, ball- valves operating in con-
nection with said disk valves, and supply
valves. operated by connections with the
timer for introducing pressure. to one side
or the other of the distributer. |

- 11. In a starting and reversing device for

Internal combustion engines, the combina-
tion with a distributer casing having inlets
and outlets for the air, of two chambers
therein, a partition separating the said

|- chambers and provided with ports contigu-

90

100

ous to the air outlets, valves within said
chambers, and check-valves operating in

connection with said ports in the partition.
| my signature

In testimony whereof I affix

1 1In presence of two witnesses.

. | - JOHN V. RICE, Jr.
Witnesses: S R
- JEANNETTE STORK,

C. B. SCHROEDER.
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