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To all whom it may concern :

ol Massachusetts, have invented a certain new
and useful Reversing - Motion, specially de-
signed for use with such motors as involve

- combustion within a piston-cylinder—as, for

- r

Instance, such hydrocarbon-engines as have

‘heretofore been patented by me—but my in-
‘vention is also susceptible, in whole orin part,
of use in various other connections, wherein
‘the frequent stopping, starting, and reversing

~ Ot mechanism are involved—as, for instan ce, in -
Steam-hoisting engines; and I do hereby de-
15
~connection with the drawings furnished and
forming a part of the same, 1S a clear, true,

clare that the following specification, taken in

and complete description of the several fea-

- tures of my invention.

20
encountered in hydrocarbon and other similar
~engines of the class referred to, in reversing
the action of the engines,’and that the provis-
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It is well known that serious difficulties are

ion for attaining the ends desired must be

such as to admit of the continuous and unva-
riable action of the engine. In applying such
engines to use, especially as motors for screw-

propellers for yachts and other vessels, T have

- heretofore employed clutches and reversing-

30 gear of various kinds on the screw-shaft; but

I have now devised a reversing-motion which

engine. |
- In carrying out my invention I have availed

1s applied directly to the crank-shaft of the

myself of the well-known advantages incident

to the friction-clutch, and also of the well-
known principle involved in the employment
of steam or water under pressure for operat-
ing such clutches. I use for that purpose,
however, compressed air, because it is readily
available from the air-reservoir einployed with
my hydrocarbon-engines.

The several features of my invention will be

fully specified in detail in the claims annexed

to this specification. | S
Referring to the drawings, Figure 1 is a

plan view of an engine crank-shaft, a propel-

ler-shaft, and my “reverse-motion” applied in
accordance with my invention.

means of a clamping-ring,¢, as clearly

[ . __ | | central sectional view of the crank-shaft géarQ
Be it known that I, GEORGE B. BRAYTON, .
of Boston, in the county of Suffolk and State

ing and the clutches employed therewith., R o,

3 18 a side view of the inner face of one of the

friction-clutches which engage with the crank-

5¢

shaft gearing. Fig. 4 is a central transverse

section of the cock by which the frietion-
clutehes are controlled.

It is to be understood that the Crauk A is

keyed or otherwise secured as usunal to, or

forged solidly with, the two-part crank-shaft
B B/, and that the bevel-gears C ¢/ are loosely

mounted upon said erank-shaft, and that both
may be separately made to drive the propeller

6¢

or screw shatt D, but in opposite directions;

and also that both may be so released as to

allow the serew-shaft to freely revolve in either

direction, according to the backward or for-

ward motion of the vessel at the time of the
disconnection of the serew-shaft from the mo-
tor. The rear sides of the bevel-gears C ¢/
aré smoothly and traly faced off, to afford
good frictional surface for the clutch-plates.

Two disks, E H, are keyed securely to the

crank-shaft, one on each part thereof. Their

faces, which are coincident with the rear sides

of the gears, may be truly finished or slightly

ible annular diaphragm, a, preferably com-

posed of vuleanized gum and a textile fabric.
T'his annular diaphragm is secured or clamped

centrally to the disk by means of a clamping-
ring, b, and screws, and at its periphery by
shown

i
™

inthedrawings. Interposed between the dia-

phragm and the rear side of the gear is an an-
nular friction-plate, d, which is prevented
from rotation by meaus of inwardly-projecting

75

concaved, and thereto is secured a strong flex-

80

lugs ¢’ on the outer ring, ¢, and correspond-

Ing recesses in the periphery of the plate.
Each half of the crank-shaft is provided with

a central longitudinal alr-passage, e, which ex-

90

tends from the outer end of the shaft inward

to a poiut adjacent to the hub of the disk
mounted thereon, thence radially through the

shaft into the hub, and thence through the

face of the disk beneath the diaphragm.
As thus far described it will be readily un-

derstood that if air, steam, or water under
Fig. 2 is a | pressure be admitted beneath etther diaphragm

95
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't will cause its disk to be frictionally clutched
wxith and to drive its gear, and that the shaft
to be driven by said gear will be rotated In a
corresponding direction. The flexible dia-
phragm cannot be unduly strained, and the
escape of the fluid under pressure is practl-
cally impossible. The wear of the clateh 1s
limited to the friction-plate, and that can be
readily renewed from time to time. I find
that brass plates are well suited for this pur-
pose. For attaining tight connections with
the ends of the crank-shaft they are provided
with packing-boxes for receiving the air-pipes
F f!, which are well finished off externallyfor
properly occupying the boxes.

For controlling the clutehes I employ a four-
way cock specially adapted for the purpose.

" The controlling-cock F is connected with the

2Q

25

opposite ends of the crank-shaft by the pipes

¢ ¢', and with the air-reservoir, (not shown,) or

equivalent source of supply for vapor or fluid
under pressure, by way of the pipe i, and dia-
metrically opposite this latter pipe 1s an ex-
haust-port, 2. To obviate sudden strains;
the opening of the pipe & into the cock-cham-

ber has a smaller area than either of the other

openings. The plug &k occuples a diametrical

position within the cock-chamber, and the plug

~and the outlet or clutch ports are so arranged

30

that both of the latter may be in communica-
tion at the same time with the exhaust-port,

~ for rendering both clutches inoperative; but
- under no circamstances can both cluteh-ports
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be placed into communication with the inlet-
port, nor can the inlet and outlet ports be
placed in communication.

 In describing the operation of the devices
shown, it will be assumed that the engine 1s
running, and that Ifig. 1 shows both clutches
to be free and the screw-shaft stationary. The
cock-lever F/ is parallel with the crank-shaft,
and the pipes ¢ and ¢’ are both open to the
exhaust-port 4. It will also be assumed that
the clutch, composed in part of disk E and
gear C, is arranged for a forward movement
of the screw-shaft, and B/ C’ for a backward
movement. The movement of the cock-lever
F/ about one-eighth of a circle, so as to occupy
the position indicated by the dotted line £,
places the induction-port of pipe & into com-
munication with the pipe g, and causes the
clutch E C to operate in driving the screw-
shaft forward. The placing of the leverin the
position indicated by the dotted line [ would
operate clutch E’/ C/, and cause the screw-shaft
to be driven backward. |

~ Although I have specially devised my re-

versing-motion for direct application to the
crank-shaft of an engine, it will be obvious
that the same mechanism may be applied to
an unbroken shaft, however this latter may
be driven, and that a counter-shaft correspond-
ing with the propeller - shaft shown may be

driven in either direction or allowed to remain

inactive, and that said reversing-motion 18
capable of use 1n various connections.
It is also obvious that the peculiar value 1n-

cident to the employment of the flexible dia-
phragm with its friction-plate, constracted and
arranged as described, may be rendered avail-
able in connection with machines of various
kinds, whether employed singly or in pairs,
as herein shown. -

The feature of combining friction-clutehes

of any kind directly with the two-part erank-

shaft and with suitable gearing and control-
ling mechanism is believed to be novel with
me, and in.that connection I do not limit my
invention to friction-clutches operated by air
or steam under pressure, although they are
deemed preferable by me to any of the vari-
ous clutches containing levers, &c., as hereto-

fore employed with friction-clutches generally.

Although I have shown the gears and disks
so constructed as to co-operate in forming the
cluteh, I do not limit my invention to the pre-
cise construction shown, for it is immaterial
in what manner the gears are frictionally
clutched to the shaft, althoughthe two clutches
should be so coupled that both cannot operate
at the same time, and so that both may be ren-
dered wholly inoperative. While I prefer the
flexible diaphragm for the purposes indicated,
I do not limit myself to that particular device
in certain combinations hereinafter specified,

because friction - plates, operating as pistons

within chambered disks, may be employed with
the loose gears and the controlling-cock with-
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out departing from certain features of my in-

vention, one of which embraces the combinas-
tion, with keyed disks and loose gears comn-
bined to operate as clutches, of a controlling-
cock, through which air or steam is supplied
to and exhausted from the clutches, and an-
other feature which embraces the combination
of the controlling-cock with friction-clutches,
however constructed, provided they are actu-
ated by air, or its equivalent, under pressure,

by way of the controlling-cock.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Patent— |

1. The combination, substantially as here-
inbefore described, of a two-part engine crank-
shaft, two friction-clutches, loose bevel-gears,
and suitable controlling mechanism, whereby
either of said clutches may be operated or both
rendered inactive, the whole constituting a re-

gears on the two-part crank-shaft of an en-
gine. _

2. The reversing-motion, substantially as
hereinbefore described, consisting of a shaft
and keyed disks and loose gears, combined to
operate as two friction-clutches by means of
air,or its equivalent, under pressure,and a con-
trolling-cock for admitting the air to or ex-
hausting it from the clutches, as set forth.

3. The combination, substantially as here-
inbefore 'set forth, of the disk, the flexible dia-
phragm, the friction-plate, and the shaft con-
taining a passage leading to the space at the
rear of the diaphragm.

4. The combination, in a friction-clutch op-
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versing-motion for a driving-shaft driven by -
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erated by air, orits equivalent, under pressure,
of the flexible diaphragm, the clamping-ring
provided with lugs, and the friction-plate pro-
vided with recesses in its periphery for the !
reception of the lugs on the clamping-ring,
substantially as and for the purposes specified.

5. The clutch-controlling cock containing
the main induction and the exhaust openings
and the two openings for alternately operating |

as outlets and inlets, in combination with two 1o
reversely-operating friction-clutches adapted
to be actuated by air, or its equivalent, under
pressure, by way of the controlling-cock, sub-
stantially as desecribed. -
| GEO. B. BRAYTON.

Witnesses : |

JOSEPH NICKERSON,

J. H. BODENBRAUN.
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