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OFFICE.

HENRY K. SHAW, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE SHAW
MOTOR VEHICLE COMPANY, OF SAME PLACE.

MOTOR.

SPECIFICATION forming part of Letters Patent No. 668,058, dated February 12, 1901.

Application fled April 19,1900, Serial No. 13,462,

(No model,)

7o all whom it may concermn.:

Beit known that I, HENRY F. SHAW, of Bos-
ton, in the county of bu:foll{ and State of Mas-
Saehusetts have invented certain new and
useful Impl ovements in Motors, of which the
following is a specification.

1'his Invention has relation to steam-mo-
tors, and whileitis more particularly designed
10T employment in motor-carriages and 01311@1
locomotives in which it is debuable to pre-
vent, so far as possible, vibration by reason of
the deheate imechanism employed thereon, it
may be employed otherwise and mounted st:a,-
tionarily. |

The principal object of the invention is to
provide an engine in which the parts may be
all moved and actuated so as to counterbal-
ance each other and prevent vibration, said
parts, in addition, bheing meehamcally bal-
anced, whereby Dne Wlll not tend to overbal-
ance the other.

T'o these ends the invention consists of a
balanced motor having certain features of
construction and relative arrangement of
parts, as illustrated upon the accompanying
drawings, described in the following specifi-

cation, and pointed out in the claims.

Referring to said drawings, Figure 1 rep-
resents a stedm motor embodymﬂ' my inven-
tion. Fig. 2 represents a plan view of the
same. Fw.s. aandLleplesentseeblonsthmuﬂh
the compound ceylinders and show different
positions assumed by the pistons and the
valve. Ifig. 5 represents the crank-shaft and

LOBHLthDU-IOdS which connect the pistons

with the cranks.

On sald drawings, which illustrate one em-
podiment of the invention, to which it will
be understood I am not hmlted a frame 1s
shown having a table «, end standards b D,
and a base—plate c. The crank-shaft dis JOIJI‘-
naled 1n bearings on the base ¢, while the mo-
tor 1s placed dneebly above it on the table a,
the erank-shaft being directly under the mid-
dle of the motor. I‘he motor comprises twin
ey linders e ¢’, which are each provided with a

valve-hox f, eonneeted to the steam-exhaust
g. Hach of the cylinders is compound and
is provided with four pistons-~that is to say,

50 each cylinder is divided into two high-pres-

sure cylinders and two low-pressure eylin-

[ ders, the two high-pressure cylinders being
1nd10abed at B I, and the two IOW-ple&bllle
cylinders at %* /i%. These four cylinders I
comprehend in the term ‘‘compound” cyl-
1inders, for lack of a better expression, and
they are all placed end to end, with the two
low-pressure cylinders in the middle. The
pistons for the low-pressure cylinders are in-
dicated at 2 7, while hhose of bhe high-pres-
sure GylinEIb are at v 7.

KEach compound cylinder has on both ends
cylinder-heads 7 7 and stuffing-boxes 5" /',
through which the piston-rods k& pass. Kach
piston-rod A is rigidly secured to a piston ¢
and a piston ¢ and at its outer end is con-
nected by a link £" with a centrally-fulerumed
lever i*, whose lower end is connected by a
connecting-rod %£° with a crank k* on the
crank-shaft ¢. The eranks k! ikt of each pair
are at an angle of one hundred and eighty
degrees to each other, so that at each rotation
of the erank-shaft the pistons move in oppo-
site directions to exactly the same extent,
whereby they counterbalance each other.

A duet m leads from the valve-chest to a
point exactly midway between the outer ends
of the low-pressure cylinders /1?78, while an-
other duct m' leads from the valve-chest to
branch ducts m? m®, extending to the ex-
treme outer ends of the high-pressure ceylin-
ders 2 2A'. 'The branch duct m?® passesaround

the duet m, as indicated in the drawings.

The exhaust-outlet, which connects with the
exhaust g, is indicated at ¢g'. Steam is ad-
mitted through a single inlet g.

The shde—mlve IS 111dlca,ted at o, and it is
connected by a valve-rod o with a centmlly
fulerumed lever 0%, pivoted at its lower end
to a connecting-r od 0°, the latter beingin turn
connected to an eceentric-stmp 0* on an ec-
centrico®, carrvied by the crank-shaftd. Upon
exgmination of Iigs. 2, 3, and 4 it will be
seen that the steam is first admitted to the
high-pressure cylinders to force the pistons
inward, the exhaust-steam passing from the
low-pressure cylinder through the ductm into
the outlet ¢' and the exhaust ¢g. - The steam
1s cut off when the pistons in the high-pres-

‘sure cylinders have moved about two-thirds

of their stroke and thereafter acts expan-

| sively. When the pistons have completed
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their stroke, the valve is shifted to permit |

the steam to flow to the low-pressure cylin-

‘ders, and since the balance is equal on both

sides of the high-pressure cylinders the low-
pressure cylinders are forced outward, thus
completing one rofation of the cmnk-shafb._

I have provided, as previously explained,

- two compound cylinders, and each is a du-

o

20

ism of the other.

plicate of the other, except that the valve
mechanism i1s reversed, whereby there is &
lever o' at each end of the motor.
for the second compound cylinder are at an
angle of one hundred and eighty degrees to

the first, as said, and the eccentﬂe on the

crank-—,shaft for one valve is at an angle of
ninety degrees to that for the valve mechan-

fulecrumed so that they are balanced, and the

levers and connecting-rods at one end of the

lever are exactly equal in weight to those at
the other end, so that they are mechanically
balanced. From this construction it will be
observed that when the motorisin operation
there is no vibration at a,ll perceptible.’

The twin cylinders e ¢’ are all formed of
one casting, the latter having side flanges €2,
which may be Dbolted to the tabie a. By
means of this construction provision is made

- for the rapid rotation of a crank-shaft with-

30

- pressure c¢ylinders is provided for a particu-

35
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out vibration and with the most economical
consumptbion of steam.

The location of the low-pressure cylinders
at the middle of the casing between the high-

lar purpose. . Where a single emission of
steam is used for a complete rotation of the
crank-shaft, it is liable to condense in the
low-pressure cylinders, and hence in my en-
cine I place the low-pressure eylinders in the
middle of the casing, where they are heated
by the high-pressure cylinders and are main-
tained at a high temperature, so that the

- steam in reaching them does not condense
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readily.

- Having thus explained the nature of the
invention and described a way of construct-
ing and using the same, although without
having attempted to set forth all of the forms
in which it may be made or all of the modes

of its use, I declare that what I claim is—

1. A motor comprising two high-pressure
cylinders and two low - pressure ecylinders,
placed end to end with the low-pressure cyl-
inders communicating, a piston in each cyl-
inder, the pistons of a high and a low pres-
sure cylinder being connected and moving
together, and means for admitting fluid first
to the said high-pressure cylinders on oppo-
site sides of the two pistons therein, and then
to the low-pressure cylinders, whereby the
pistons balance each other in their move-
ments.

2. A motor comprising two high-pressure
cylinders and two low-pressure cyhndem all

communicating and placed end to end, with |

The cranks

The levers k? and 0% are all

668,058

the low-pressure cylinders between the high-
pressure cylinders, a piston for each cylin-
der, two oppositely-movable piston-rods, each
connected to the pistons of a high-pressure
and a low-pressure cylinder, a crank-shaft
having diametrically opposite cranks con-
nected to the pistons, and means for simul-
taneously admitting steam to both said high-
pressure c¢ylinders, and then to both said low-
pressure cylinders.

3. A motor comprising two low-pressure
cylinders and two high-pressure cylinders, all
communicating and plaeed end to end with
the low-pressure cylinders between the high-
pressure cylinders, a piston in each cvhnder
two oppositely-movable piston-rods each con-
nected to the pistons of a high-pressure and
a low-pressure cylinder, means for simulta-
neously admitting steam to both the high-
pressure cylinders and then to both the low-
pressure cylinders, a c¢rank - shaft having
cranks which are diametrically opposite and
connections between said cranks and said
piston-rods.

4. A motor comprising two high- pressure
cylinders and two low- pressure cylinders

placed end to end, with the low-pressure cyl-

inders communicating and arranged between
the high-pressure cylinders, a piston in each
cylinder, the pistons of a high-pressure and
a low-pressure ¢ylinder being connected and
moving together, and means for admitting
fluid, first to the high-pressure cylinders si-
multaneously and then to the .Jow-pressure
cylinders simultaneously, subs.atanbmlly as de-
Scrlbed

5. In a motor comprising compound ¢ylin-
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ders placed end to end, with the low-pressure .

cylinders communicating and arranged In
the middle, pistons in said eylinders, the pis-
ton of alow-pressure cylinder being connected
to the piston of an. adjacent high-pressure
cylinder, a steam-chest, a duct leading from
said steam-chest to a point substantially at
the junction of the low-pressure cylinders,

and dnets leading from said steam-chest to

the outer ends of the high-pressure cylinders,
and a suitable valve in said chest adapted to
admit steam first to the ducts for the high-
pressure cylinders, and then to the duect for
the low-pressure cylinders.

6. A motor comprising twin engines ar-
ranged side by side in parallelism, each en-
ogine having two compound cylinders with the
low-pressure cylinders end to end and com-

municating, a valve mechanism for each en-
gine, and means for admitting steam to said
valve mechanism.

In testimony whereof I have aflixed my blﬂ"-
nature in presence of two witnesses.

"HENRY I, SHAW.

- Witnesses:

M. B. MAY |
_C C. STEO_HER.‘._
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