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~ drawings, forming a part of this specification, -
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- UnrreEp States PATENT OFFICE.

DANIEL WAITS, OF ROUSEVILLE, PENNSYLVANIA.

REVERSING-GEAR FOR ENGINES,

 SPECIFICATION forming part of Letters Patent No. 622,934, dated April 11, 1899,
Application filed Majr 22,1897, Serial No, 637,708, (No tnodel.) |

To all whom it maiy concern:

Beitknown that I, DANIEL W AI1TS,0f Rouse-
ville, in the county of Venango and State of
Pennsylvania, have invented a new and Im-

proved Reversing-Gear for Engines, of which

the followingis afull,clear, and exact descrip-
tion. | |

The object of the invention is to.providé a

new and improved reversing-gear- more es-
pecially designed for use on gas and the like

engines and arranged to permit of reversing
the engine without undue jar to the working
| | entirely
reservoir I is, however, connected by two

parts. SR L o
The invention consists of certain parts and
details and combinations of the same, as will
be fully described hereinafter and then point-
ed out in the claims.
Referenceis to be had to the accompanying

in which similar characters of reference indi-

~ cate corresponding parts in all the figures.

30

35

Figure 1 is a side elevation of the improve-
ment with parts in section. Iig. 2 1s a sec-
tional plan view of the same. Fig.3isanend
elevation of the same. Fig. 4 isa transverse

-section of part of the improvement on the

line 4 4 of Fig. 2; and Fig. 5 is a perspective

viewof theshiftingrack and its wheels, shown

in a detached position. * o
The engine is mounted on a suitable bed-

plate A and is provided with the usunal cyl-

inder B, in which reciprocates the piston C,

connected in the usual manner with the main
~ driving-shaft D.

The cylinder B is provided
at its ends with the usual valved inlets E and
E’/, connected with a supply-pipe E? leading

~ from a suitable source of motive-agent sup-

40

ply, (a mixture of gas and air.) The ends of
the cylinder B are also provided with the
valved exhausts I and F', connected with ec-

~centrics G and &', respectively, arranged on

50O

a shaft G?, provided with a gear-wheel G°, in

“mesh with a gear-wheel G% secured on the

main driving-shaft D, the proportion between
the said gear-wheels being such that it re-
quires two revolutions of the shaft D to make
one stroke of each of the valves of the ex-
hausts F and F'. The valve-stems F° E* of
the exhaust-valves have preferably a yield-
ing connection F? with the rods for the eccen-

tries G and G, as plainly indicated in Fig. | by the operator to the left in the direction of -

| 1, so that the Valvés of the exhausts readily

move into an open or a closed position.
In the bed-plate A is'arranged a reservoir

under pressure and connected by pipes II

| H for containing compressed air or other fluid 55.

and H? with an air-compressor I, of any ap-

proved construction, and having the usual
valved inlets I' and I®. The piston of the

compressor I is actuated by an eccentric I°

from the main driving-shaft D; but the com-
pressor may be driven by other suitable
means, and the reservoir H may be separated
from the engine, if desired. The

pipes J and J' with a chest K, connected by
pipes L and L' with the ends of the cylinder B.

6o

‘The pipes J and L and J' L' are connected

or disconnected with each other by means of

valves K’ and K?, respectively fitted to slide
in the chest K and secured on a common
valve-stem K3, provided with a collar K,
pressed on on opposite sides by springs K°
and K¢ to hold thesaid stem K°and the valves
K’ and K? normally in the position shown in
Fig, 1 to disconnect the pipes J and L and J°
and I’ from each other. The outer end of
the valve-stem K3 is pivotally connected with
the eccentric-rod N' of an eccentric N, mount-
ed to rotate loosely on the main driving-shaft
D, and the said eccentric is provided with a
transversely-extending pin N? adapted to en-
cage one of two oppositely-arranged aper-

tures O, formed on one face of a disk O, se-

cured to the shaft D. The eccentric N 1Is,
however, normally out of engagement with
the disk O and is held in this position by &
spring P, but is moved into engagement with
the disk O by the wedges or cams Q' Q°, ex-
tending transversely from a rack Q, mounted
to slide longitudinally and formed on 1ts un-
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der side with rack-teeth Q3% and Q¢4, standing

in opposite directions and adapted toengage
toothed wheels R and R/, respectively, se-

cured on the shaft D. The rack Q is pro-

vided with a rod Q°, connected with the re-
versing-lever S, fulerumed on the bed-plate
and normally standing in a vertical position,
as shown in Fig. 1, so as tohold the rack-teeth
Q? and Q!out of engagement with the toothed

wheels RandR'. When theleverSis moved
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the arrow a/, then the rack Q is shifted, so as |
to move the teeth Q° over to the toothed wheel

- R and at the same time shift by the wedge Q'

the eccentric N outwardly to move the pin N?
finally in engagement with one of the aper-
tures O'. When the lever S is moved in the

“Inverse direction of the.arrow o', then the
~ rack-teeth Q* move over the other toothed

- rack (Q moves, however, into its normal po-

20 sition, then the spring P at once presses the

3°
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~are 1n a closed position.
nection between the eccentric-rod N’ and the
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wheel R', and at the same time the wedge Q?

engages the eccentric N- and shifts the same
outward to move the pin N?®in engagement

with one of the apertures O’ in the disk O.
When this takes place, the movement of the

disk O causes a turning of the eccentric N,
so that the valves K' and K? are both moved
simultaneously into an open position to con-
nect the reservoir II by the pipes J J' L L'
with the ends of the cylinder B. When the

eccentric N back to its former position to

‘move the pin N* out of engagement with the

opening O, so that the eccentric N comes to
a standstill at the time the valves X’ and K?

arein theirnormal or closed position, asshown

in Fig. 1.

It is understood that when the raek—teéth

Q? are moved over the toothed wheel R and
the latter rotates with the shaft D in the di-
rection of the arrow b’, thén the teeth of the
toothed wheel simply glide over the teeth Q3;

‘but when the main shaft D is reversed, as

hereinafter more fully described, then the
said toothed wheel R by being in mesh with
the rack-teeth Q°causes a sliding of the rack
(3 to the right to move the reversing-lever S

backintoits normal vertical position,whereby

the wedge Q' moves out of engagement with
the eccentric.N, and the latter is moved out
of gear with the disk O by the spring P at
the time the valves Q' and Q? are in a closed

posttion, as above mentioned. The same op- |

eration takes place when the lever S has been
shifted in the inverse direction of the arrow
' by the operator and then left in this posi-
tion until the engine is reversed—that is, the
shaft DD again runs in the direction of the ar-

row 0', so that the toothed wheel R’ then in

mesh with the rack-teeth Q*causes a shifting
of the rack Q to the left to move the lever S
back to its normal vertical position and to
disengage the wedge Q*from the eccentric N,

back to 1ts normal position to move the ec-
centric out of gear with the disk O. This
takes place at the time the valves K’ and K?
The pivotal con-
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valve-rod K is sufficiently loose to permit the

sliding motion of the eccentrie-disk above re-

ferred to. . o
The yielding connection F? between each

of the valve-rods F* F*and the corresponding

eccentric-rod G°of the eccentric G or G con-

sists principally of a cylinder G, containing |

a spring I, pressing on the headed end of a
corresponding valve-stem F*—that is to say,

the coil-spring F% is interposed between thé

head of the valve-stem F°® and the opposite -

end of the cylinder or sleeve G®. Thus the

sald head of stem F?®is seated against the

closed end of sleeve G but is free to move

70

in the opposite direction when the tension of

thespring F°isovercome. This arrangement

“allows the exhaust-valve to remain in a closed

position during the suction and compressing
periods, while the corresponding eccentric
moves in its usual course, it being understood
that the spring F°is then compressed, and
when the piston is at the end of its working
stroke and is starting on the. return or ex-
haust stroke then the exhaust - valve will
move into an open position to allow the prod-
ucts of combustion to pass to the outer air.
It is understood that the tension of the
spring F*is sufficient to overcome all friction
of the valves immediately after each explo-

sion; but the tension of the said springis not

sufficient. to overcome the friction of the
valves when the latter are under pressure.
Theexhaust-valvestems I F*are provided,

respectively, with bars or stops L? L8, with

which the lower and horizontal arm s, Fig. 2,
1S adapted to come in contact when the ver-
tical arm of leverSis shifted to the left, asin-

‘dicated by arrow ¢ in Fig. 1. Said lever is

pivoted on a post 82

- The operation is as follows: When the sev-
eral parts are in the position as illustrated

in the drawings, the main driving-shaft D is
rotating in the direction of the arrow b’, and
the rack Q 1sin its intermediate position, with

the eccentric N out of engagement with the.

disk O, so that the valves K’ and K? are in a
closed position. The piston C travelsnow in
the direction of the arrow ¢’ and draws the

explosive mixture through the valve E into
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the outer end of the cylinder, while the prod-

ucts of combustion in front of the piston pass
out through the open exhaust-valve F’ to the

{ outer air. Now when it is desired to reverse
the engine the operator moves the lever S in

the direction of the arrow a', as previously

-explained, whereby the horizontal arm of said

lever presses against stop L3 on valve-stem

I1IO

II§

EF4, and thus overcomes the resistance of

spring E* and closes the valve of exhaust-port
F'. Both exhaust-valves are then closed and

| o W | the same movement of the lever 8 has simul-
so that the spring P shifts the eccentric N |

taneously caused the eccentric N to momen-
tarily clutch with disk O to causethe valves X'

and K* to open to allow air or other fluid under

pressure to pass from the reservoir M into

120

both-ends of the cylinder B simultaneously.

The said valves instantly close and the check-

‘valve of inlet-port E is also closed. Thus the

air admitted to cylinder B is confined: therein,
so that the air in front of the piston is com-
pressed, while that in the other side of it is
correspondingly expanded. The pressure

against the piston C tends to stop the mo-

mentum of the same in a very short time, and
the surplus pressure on one side of the piston
causes a return movement thereof before it

I25
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peaches the end of its stroke,'so that the shaft |

D is started in the inverse direction of the
arrow b'. When this takes place, the rack
Q is moved back to its normal position, as

above explained, and the valves K' and K*

are closed, and the exhaust-valve I is now
open to exhaust the compressed air from the
cylinder and to allow a new explosive mixture

‘to pass into the eylinder to be ignited and

then act on the piston, so as to reciprocate
the same to rotate the engine in the inverse

direction of the arrow 6. It is understood-

that the cylinder B is provided at each end
with asuitable igniting device T, asindicated
in thedrawings. Ignition occurs on alternate

strokes of the piston. Thusit will be seenthat |

by the arrangement described use is made of

“a compressed fluid to establish an equilibrium

in the cylinder to stop the momentum of the
piston as soon as possible and to start the pis-
tononthereversing-stroke in a very short time
and without shock or jar to the working parts

~ of the engine. Turthermore, the reversing
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device is automatically returned into an inac-

tive normal position, so that attention on the
part of the operator is not required after he

has shifted the lever S from its vertical posi-
tion to an inclined position. It is further

understood that.as the engine is in motion at

the time of the simultaneous admission of air
to both ends of the cylinder an increase of
pressure will be on one side of the piston and
a, decrease of pressure on the other side of
the piston toinsure a return movement of the
piston as described. | |
Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent— - R

1. A reversing-gear for gas-engines, pro-

vided with a cylinder having valved exhausts,
each operatéd from the main driving-shaft,
and a yielding connection for the stem of the
said exhaust-valve to permit the exhaust-
valves to be thrown to a closed position when
the reversing mechanismisoperated,asshown
and described. |
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2. A reversing-gear for gas-engines, com-

prising a reservoir containing a fluid under
pressure valves for establishing communica-

tion between the reservoir and the ends of -
the eylinder, an eccentric for shifting the said.

valves and loosely mounted on the driving-
shaft, a disk secured on the driving-shaftand

adapted to be engaged by the said eccentric

to rotate the latter with the shaft, and means

substantially as deseribed, for shifting the ec-

centric to moveitin engagement with the said
disk, as set forth. | | - -
3. A reversing-gear for gas-engines, com-
prising a reservoir containing a fluid under
pressure valves for establishing communica-
tion between the reservoir and the ends of
the cylinder, an eccentric for shifting the said
valves and loosely mounted on the driving-
shaft, a disk secured on the driving-shaft and

‘adapted to be engaged by the said eccentric

to rotate the latter with the shaft, meanssub-
stantially as described, for shifting the eccen-
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tric to move it in engagement with the said .

disk, and means for moving the eccentric out
of engagement with the disk automatically,

as set forth.
| DANIEL WAITS.

Witnesses: |
CLARENCE P. GRUNDER,

EDWIN BOOZELL.
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