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To all whom it ?}icr,y coneern:
Beitknown that I, CARL E.R. MARTIN, a

citizen of the United Sta,tes residing ot Phil-
“adelphia, in the county of Phlla,delphm and

State of Pennsylvania, haveinvented certain

new and useful Improvementsin Engine-Ra-

- versing Gear, of which-the following is a speci-

ﬁcatmn u,ference being had thexem to the

. .aacompanymn* dIaWIHUS

IR

20

L Wltll my invention.
view on the line 2
- the same.

235

My invention 1elates to certain 1111p101 e |

‘mentsin governing devicesof thatelass form-

ing the sub,]eet of an application for Letiers

'Patent filed by me on Febr uary 1,1393, under
SeMal No. 460 y,oliy and it consists more par-

ticularly in the construction and arrange meut
of the mechanism for reversing the engine.
The invention farther conmsts in certain

- 1mpr0vements in the construction of the gov-

érning mechanism, as more fully set forth
heremafter
In the accompanying drawings -——b oure 1

is a sectional elevation of a TOVernor .-md re-

versing mechanism constr ucteu In accordance
Fig.21s a sectional plan
-—2 Fig. 1 of a portion of
Fig. 3 is a seetwnal elevation on-

- theline3d— JFlg 5 illustrating a modification.

- 3©

the same, on the line 4—4 T I‘lg 3.
sectional plan view on the line 5—35 Fig. 3, and

Kig. 4 is a sectional elevatiou of & portwn of

o

Fig.5is a

Fig. 6 is an elevation partly in seetlon of a

further modification of the invention.

35

.40

1s a shaft A carrying

block of the engine.

The device as shown in the accompanying
drawings, is intended more especially for use
In connection with a marine engine, but it
may be employed on & bmtlonmy engine, or
other engine with but slight monhﬁeatmu

In suitable bearingsin a stationary frame
an arm A’ from which
extends a rod « ccunected to the link orlink
On this shaft is also’
keyed a lever or arm C, the movement of

‘which through the shaft A and arm A’ gov-

erns the p051t1011 of the link block, or of the
link, and eonsequently alters the speed of tho
enwme |

B. B’ respectively ave steam, or .zm) lel

.. of pressure, and water (J)lmdus arranged in

Jline and having pistous D. D’ both secured

t0 a common plStOll rod b which is connected

- by arod 6’ to the arm C to transmit to the

latter the movements of the pistons as thev

;

§

I employed.

cylinders when the valve is open. .

are acted upou in reversing or in governing |

the speed of the engine.
E.E’ are two va,lve chests armntred on the
same line and having valves e e’ of the piston.

type, both secured to a‘common valve rod d.

The lower cylinder B’ and its valve chest
are formed in a single casting and are filled

-with water at all times, the cy’lmdm commau-
nicating with the valve chest through 01‘t¢f

and then being at one side of the Vﬂlve chest,

5%

Ho

a by pass /" through which the water may flow

freely to enter thmnﬂ*h both pontsfmto the

The up-

peror steam cylinder B and its valve chest £
are also formed in a-single casting and are -

secured direetly upon the casting for ming the

lower cylinder and valve chest. In the IOWGI
portion of the cylinder B. is formed a stuffing
box g through which the)piston rod b passes

This upper eylinder is 50 designed
as to economize.the amount of stemn O11l-
ployed, and to thafénd its lower portion is of
less dmmetel than that portion in whlch the
piston slides, and the upper head ¢’ of the

70

to prevent any communication bLetweon the
c¢ylinders.

75 .

cylinder is also formed of less diameter than
thecylinder proper and DIOJGC’E‘; par tIy within -

the same.
‘iTho steam piston D, lm:: 1ts upper surface
recessed partly to aeeommoda.te theinwardly

projecting head ¢’ of the cylinder and it be-

comes partly filled with water of condensa-
tion s0'as to reduce the quantity of steamn
The lower face of the piston ig
of snraller diameter than its main body and

is adapted to enter thesmaller portionof the

eylinder, as shown. . The lower portion of the
cylinder also becomes partly filled with wa-
ter of condensation so that the steam space

| below the piston is also materially reduced.

The valve chest I is provided with a Steazn
inlet port ¢ and outlet. or exhaust port s and

‘upper and lower ports :* and ¢° respectively
leading to the upper portion and lewer DOL-

tion of the cylmder 13
The valves e, ¢’ are secured to the lev

80

roll ¢ whichat its upper end is centrally con- I

nected to a floating lever {x, one end of the

latter being eouueeted by a md * to a han-
dled teversmn' lever J fulerumed at j to a

standard ;" on the frame. 'This reversing le-
ver J travels over & seg ment K’ hwmfropen-

10C



Er

ings & into which may enter a loeki’ng BCrew
K carried by the lever so that the latter may
‘be_locked, if desired, in position for either

- going ahead, stopping or reversing.

I0

To the.arm C is secured a segment M on
which is provided an adjustable block m ear-

rying a pivot pin m/, to which is secured

one end of a rod m*theoppositeend of which
is connected to that end of the floatinglever

» G opposite the rod d* and forms a fulerum

point for such lever during its movement

~ through the reversing lever J, to shift the

5

position of the valves. To the standard j’is

“also pivoted aleverLone end of which, when

the engine 18 running forward is secured to

~the lever J by a set screw [ which may be

20

235

' freely turned by hand to causeits disengage-

ment from the lever J when it ig desired to
shift the position of the valves by hand and
adjust the position of the link block or link
for starting or reversing.  The opposite end

-of the leveris connected by a rod G’ toa gov-

erning motor, such for. instance, as that de-
scribed in an application for Letters Patent
filed by me on the 20th day of February, 1894,

- under Serial No. 500,875, or any other suitable

form of governor, and so arranged that any 'i

. variation in the speed of the engine will im-

30

35

L4r:>

50

55
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mediately act upon the rod G’ to eitherraise
or lower the same and cause the opening of

the valves e ¢’ and the consequent raising

and lowering of the pistons and the shifting
of the position of the link block, or link.
The operation of the mechanism, when the
ports are in the position shown in the draw-
ings, with the screw I{ moved out of contact
with the openings /. and the twolevers J and

I, connected by the screw I is as follows:

Any variation in the speed of theengine will
cause, through the mechanism deseribed in
my above-mentioned application, or any other
kind of governor that may be used, a. corre-
sponding vertical movement of the rod G,
and if the movement be in an upward diree-
tion, the valverod d will be depressed through
the levers L, J and G and both valves e and

e’ willbe opened. Theopeningof the valve e

permits steam to flow from the entrance port
¢ through the port 2° to the lower portion of

~cylinder are closed and the
ably held and locked until the valve again

opens. 2
The movements of the lever J by hand are,

of the segment K’ and held so long

~d-being connected directly to the reversing

|
|

|
l

p
I

the cylinder I3 and opens communieation be- -

tween the upper portion of thecylinder and
the exhaust. The steam then acts to raise
the piston, and a corresponding upward move-
ment is given to the lower piston D’. This
upward movement being transmitted to the
arm C immodiately causes a corresponding

upward movement of the segment M and acts

through therod m” toraise the end of thelever

G with the rod «*as a fulerum, and brings:

the disks of the valves e, e’ directly opposite
the ports into their initial position, shutting
off. both tho steam and the water, and per-

mitting no further movement of the pistons, |

until another variation in the speed causes
the valves to reopen. DMovements of the rod
G’ in an opposite direction will canse the

528,275

same result and effect corresponding move-
ments 1n opposite directions of the various

parts. -

The function of the lower or watereylinder
13 merely to act as a check or hold on the pis-
ton D of the steam cylinder, as the effect of
the steam pressure on the water is, when the
lower valve is open, equal on both sides of

the piston, but after being once moved and

the lower valve again closed by the move-

.

ment of the segment M both ports of the water .

piston is immov-

8o

of course, of the same character and when
moved to the reversing position the screw %

1s turned to engage in the proper opening #
as the
engine is running backward. o

In the modified structure . illustrated in

8 5

Figs. 3, 4, and 5 the general arrangement of

the levers is somewhat altered, the valve rod

. 9’9'

lever J by a link d’, at a point beyond its"

fuleram, and the reversing lever thus acts

more direcily upon the valves. In this strucg-

ure also, a sleeve P, open at p, {0 permit the
free passage of the water and having ports

95

p’ corresponding to the various ports of the

upperand lowervalve chests, is placed around
the valves e, ¢’ and is connécted by a sleeve

N directly to the rod m?®  When this con- -
struction 1s in operation, the movement of

the lever L to raise the valve rod d will open
communication between the upper portion of
the cylinder B and the entrance port: and
the pistons will be forced downward depress-
ing the arm C and consequently raising the
segment M, which, in this instance, projects
beyond the shaft A, "This movement of the

100

105

segment will raise the sleeve I until all its -
various ports p’ are opposite thie Qisks of the

valves e and ¢’, and thus cut off all further

flow of either steam or water.

170

The motor mechanism described in my -

aforesaid applicationis of delicate characto:

and as considerable power is required to .

raise the two valves e and ¢’ it is more de-

sirable to effect the operation of the latter

through an intermediate pressure cylinder R,
the outer end of the lever L being in such
case connected directly or indirectly to the
piston rod 7° of the piston R’ and the rod G’
exteuding from the motor being connected
to a vibratory cross head S to the center of
which the valve rod ¢ of the valve # is con-

nected, and the other end conneeted to the pis-

ton rod 7% In this manner the movements

of the rod G may be rendered more delicate.

1715

120

125

and the accurate adjustment of the parts as-. |

sured. - S -

Whenever the reversing lever is used in
the claims, it meaus the lever controlling the
link or the link block or any other mech-
anisin of the engine for the purpose of ehang-

130
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mg the cut oﬁ ef stea,m admitfed-to the eyl-
- inder of the’ engine, whether the engine can
be made to reverse its motion or not

Havmg thus deseribed my invention, whet
5 I claim as new, and deelre to secure by Letters

Pateﬂt is—
1. The-combination ef the eylmders and

plstens, of the link -‘controlling lever con-

. 'nected to said pistons, valves for said cyl-

m inders, a valve stem, two pivoted levers, one

-+ connected to said valve stem, and the other
: te a epeed govefning mechamsm, and means

for locking said levere together subetantlally l

as descrlbed

1 5 2. The combmatwn of the eyhnders, plstons

tons and connected to the hnk controlling

- lever of the engine, the valves, a valve etem -

. -a floating - lever centrally eenneeted to said

20 valve stem, a reversing lever connected to

~_one end of -said floating lever, and -the op-
- posite ‘end . thereof. bemﬂ' epere.tmel;sir con-
.. neeted to'the link eentrellmﬂ' lever, an auto-
~~ matie speed governing mechanismand alever
- 25 operatively connected thereto and adapted

“to.be locked to the: reveremcr lever eubstan-
| tlally as described.

3. The combination *of the reek ehaft a le-"

s _ver seetred theteto, the steam and water eyl-
30 inders, pistons therem a piston rod carrying
- both pistons and connected to said lever, the

said steam and water valves; a reversing le-

g -'vel* eperatwely connected thereto and a shd-
' ing valve sleeve surrounding said sgea,m and
35
. same, substantially as deseribed. -
.. 4. The combination of arock shaft, a lovor
secured thereto, a'segment secured te said le-
-. ver and pro,]eetmg beyond the center of the
40 shaft, eteam end water eylmdere, the plstons

thereln a piston rod extending from said pis-

Water valves with means for operating the:

LT

l therein, piston rod carrying both plstene and

'

!

valve sleeve to “the said ed,]uetable pwet

valve sleeve surrounding said valvee and

connected to sald lever, the steam and water
valves, a reversing lever operatively con-
nected thereto, a sliding ported valve sleeve
surrounding said valves, and a connecting
rod extendmg from said valve sleeve to the
segment, substantially as specified.

| 5 The combination of a rock shaft, a lever

- Secured thereto, a segment secured to seld le-
ver and projecting bevond the center of the 5o

same, & pivot block adjustable on said seg-
menf, steam and water eylmders pletone
iyherem a piston rod carrying both pistons
and cenneeted to said lever, steam and water
valves, a single valve rod carrying the same, 55

.a reversing lever connected to said valve rod,

l |

a ported valve sleeve surrounding theé valvee,
and a connecting rod extendmﬂ' from said.
block, substantially as described. 6o

6. Tna reversing and governing meehemsm
for engines, the eombma,twn of a steam cyl-

Inder and a water eylinder situated on the

same vertical line, pistons Lhelem, & piston
rod connecting both pistons, governing valves
for control l'mfr the supply of steam and water
to seldeylmdere communicating valve chests
in which said valves are eentemed a ported
mechanism for automaticall y opening said 4o
valves and for effecting the movement of the

valve sleeve to close the same, substennelly

- as specified.

In 13es131merr§I whereef[efﬁx my emnature in
the presence of two witnesses.

CARL E. R. M'ARTIN.
Witnesses: -
~ WALTER W. CALMORE,

~ DANIEL HaLnAM.
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