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To all whomv it may concerr: _
- Be it known that I, I'REDERIC CHAUNCEY
MorToON, of Chelsea, county of Suffolk, and
State of Massachusetts, have invented an Im-
& provement in Steam-Iingines, of which the fol-
lowing description, in connection with the ac-
companying drawings, 18 a specification, like
lettersonthedrawingsrepresenting like parts.
- My invention is herein shown embodied in
10 a steam-engine designed to bé used where a
very high speed is desired, and-has for its ob-
ject to improve and simplify the construction
of the class known as ‘* high-speed’’ engines.
My invention consists, essentially, of a con-
15 taining-case, one or more chambers within sald
case, and a vibrating piston within each of
sald chambers, combined with a piston valve
or valves reciprocating in a valve chest or
chests communicating with said piston-cham-
20
- eration of the vibrating pistons, as will be
hereinafter fully described.” - | |
- My invention consists, also, in providing
the vibrating-piston chambers referred to with
additional exhaust-ports at or near one end
thereof, whereby the steam within said cham-
bers may exhaust into the interior of the con-
taining-case., - = N o
My invention further consists in details of
construection, to be hercinafter deseribed, and
pointed out in the claims at the end of this
specification. | | S
- Figure 1 is a partial longitudinal section
and elevation of a steam-engine embodying
my invention, the crank-shaft, its cranks,and
the connecting-rods of the pistons being in
elevation; IFig. 2, a section of Fig. 1 in line
x x, looking toward the left; and Iig. 3, an
inverted view of one of the vibrating pistons.
The crank-shaft A of the engine, provided
with the usual fly-wheel, B, 1s supported in
journal-bearings ¢ in opposite sides of a case,
A’, the said journal-bearings being hereln
shown inserted through openings in sides of
45 the said case,and secured thereto by screws a/,
said bearings forming covers for said openings.
The bearings have usual stutiing-boxes, 12.
The cranks @* ¢’ on the crank - shaft A are
hereinshown as sef substantially opposite, and
so have attached to them the connecting-rods «'

30

40

bers, said valve or valves controlling the op-

i ranged to oscillate in chambers )’ %, as will

be hereinafter fully described.
. The sides of the case A’ are cast to leave at
their upper ends a flange, as at b, which sup- 55
ports a box, A% divided so as toform a steam-
chest, b, and valve-chests §° 0°, the bottom b'
of said box forming a top plate for the case
A’, said box being secured to the case A’ by
serews 0. The chambers 0’ 0% in which the
pistons a® ¢’ oscillate, are formed at the upper
part of the interior of the case A’ by metal
ribs 4% integral with said case, the bottom
plate, 07, of the box A’ forming the top or
ceiling of said chambers, and the metal ribs 0° 65
side walls of the same, as shown in Iig. 1.
Each rib ® is cut away or notched, as at 2,

to form exhaust-ports for the chambers & b7
said ports communicating with the interior of
the case A’. Xach vibrating piston, of sub- 7c
stantially the shape shown in Ifig. 3, is coml-
posed of a top plate,c, longitudinal trusses ¢/,
connected at their ends by thickened grooved
portions ¢*¢', and near their center by a cross-
truss, ¢®. The groove ¢’ in one of the thiek- 73
ened portions referred to of each piston forms

a bearing for wrist-pin ¢, there being one for
each piston, as shown in section, Fig. 2, and in
elevation, Fig. 1, and the groove ¢’in the other
thickened portion of each of said pistons rests so

-upon and is shaped to partially surround a

rod, 0", (shown in section, Fig. 2,) said rod
being preferably extended through the case
A’ and supported in the sides of said case,
said pistons rocking upon said supporting- 35
rod. o ~ |
The grooved thickened portion ¢ of each
piston has a hook, d, (see Iigs. 1, 2, and 3,)
which enters an eye in the connecting-rod of
each piston, each connecting-rod being fitted go
into a longitudinal slot in the wrist-pin ¢’ be-
longing to said piston, said hook serving to
securely unite the vibrating piston, its wrist-
pin, and connecting-rod, as shown in Fig. 2,
thus preventing accidents which might arise 93
from a disengagement of said parts.

The rod b®, forming a rocking or pivotal sup-
port for each vibrating piston, causes said pis- -
tons to describe an arc of a cirele both when

| forced downward by steam and when carried 100

upward by the momentum of the ecrank-

«® of the vibrating or pivoted pistons «’ a’, ar- | shaft A’
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oteam is admitted to the steam-chest 4* | cut away, as at u, (see Fig. 1,) to expose the

through the opening 5, said steam passing
from the steam-chest b* to the valve-chest °
through the port or passage €', thence from
sald vaive-chest into the chamber )’ by pas-
sage e’.

Admission of steam to the chamber 0" is
controlled by a piston-valve, ', preferably
balanced, as shown in Fig. 1, said valve being
hercin shown as connected by rod f*to an ec-
centrie, /°, on the erank-shaft, revolution of
the crank-shaft producing a reciprocation of
sald piston-valve to open and then close the
port or passage ¢'. The port ¢ may commu-
nicate at all times with the valve-chest; or it
may be closed when the port ¢ communicates
with the exhaust. | ' .

The chamber §*is connected with the valve-
chest &' by the passage %, the passage or port
" connecting said valve-chest with the steam-
chest 0°.

The admission of steam from the steam-
chest &' to the chamber 0 is controlled by a
piston-valve, I* preferably balanced and con-
nected by rod &’ with an eccentrie, 4%, on the
crank-shaft.

The eccentries /7 L' are herein shown as set
substantially opposite on the crank-shaft A,
in order that when one piston-valve, as 7%, is
about to uncover the passage I to admit steam
to the chamber 4%, thus forcing the piston o
downward, the other valve, as /7, will com-
mence to open the passage¢’, placing the same
In communication with the interior of case A’,
thus atfording an exhaust-passage for the
steam 1n the chamber 0’, as shown in Fig. 1.

The valve-chests 4° 0° are herein shown as
connected with the interior of case A’ by ex-
haust-passages f /', respectively.

The case A'is provided with an outlet-port,
n’, for the exhaust-steam, said port having con-
nected to it pipe (not herein shown) which
conveys sald exhaust-steam away to the at-
mosphere or to a condenser.

Inside each chamber 0’ 0%, and at one cnd
thereof, 1s an arc-piece, 7, herein shown as
held in place by bolts %/, extended through
the sides of the case A’ as shown in Ifig. 2.

The are-pieces referred to are herein shown
as notched or cut away at their lower ends,
as at 4, to form additional exhaust-ports, by
which to facilitate the exhaust of steam from
said chambers into the case A/, the pistons «°
a',near the end of their downward stroke, un-
covering said ports and the ports 2, formed in
the walls 0° of the chambers ' % thus provid-
ing for a most rapid exhaust—a desideratum
speclally sought for in high-speed engines.

Kach piston is herein shown as provided
with suitable packing, m, (see Ifigs. 1 and 3,)
placed 1n a slot in the sides of the top plate, ¢,
and a packing, m/, at its wrist-pin end, (sce
Fig. 2,) the latter rubbing against the arc-
pieceh. A packing, m® in a slob in the under
face of the plate " prevents leakage at the
rocking support of the pistons.

IKach journal-bearing ¢ has its upper part

B

shaft A to the action of exhaust-steam, said
exhaust-steam carrying with it particles of oil
which serve to lubricate said shaft.

Access to the interior of casc A’ is obtaimed
through an opening, ', closed by a cover, »°,
secured to said case by bolts »".

I do not desire to limit myself to the means
shown to reciprocate the piston-valves, as the

-same might be accomplished in other well-

known ways. - -
Many forms of piston-valves mighi be used
1n connection with my improved engine; and
so I wish 1t to be understood that I do not
limit myself to the form of piston-valve shown.
1t 1s also evident that my invention 1s equally

applicable to an engine having but one chani-

ber and one vibrating piston.
Instead of having the pistons rock on the
rod 6", said rod may be integral with the pis-

tons and rock in its bearings in the sides of

the case A’; but T prefer the arrangement
shown.

As a modification of my engine, 1 may cx-
tend the laps » and ¢/ of the valves /7 and £7,
respectively, so that said laps will not uncover
the admission-ports ¢’ and k&, to permit steam
from the chambers o §* to exhaust through
said ports, in which case the steam will ex-
haust ‘through the ports 2 and 4, when said
latter ports are uncovered by the vibrating
pistons.

I claim— S |

1. In an engine, a case, one or more cham-
bers within said case, a vibrating or oscillat-
ing piston in each of said chambers, a main
or crank shaft, and a connecting-rod attached
to said shaft for each piston, said connccting-
rod being joined to its vibrating piston at or
near the end opposite to the center of oscilla-
tion of said piston, combined with a piston-
valve reciprocating in a valve-chest, one for
cach chamber, said valve or valves controlling
the operation of the vibrating piston or pis-
tons, the combination being and operating
substantially as described.

2. In an engine, a case, one or more cham-
bers within said case, a vibrating or oscillat-
ing piston within each of said chambers, said
chambers being provided with an inlet port
or ports, and with exhaust-ports independent
of the inlet-ports, said exhaust-ports being
controlled by the vibrating piston within said
chamber, combined with a valve or valves,
one for each of said chambers, to control the
admission of steam thereto, the combination
being and operating substantially as described.

3. The case, one or more chambers within
said case, and a vibrating or oscillating piston
within each chamber, combined with a valve
for each of said ehambers, and with an inde-
pendent arc- piece provided with exhaust-
ports for cach chamber, substantially as de-
sceribed.

4. The case A’, provided with vibrating-pis-
ton chambers, each having an independent
arc-piece and a vibrating piston in each cham-
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'3.

ber, combined with the shaft A and journal- combined with the shaft A, provided with

bearings a, cut away, as at =, said bearings
being snpported by said case, substantially as

. The case A/, provided with vibrating-pis-
ton chambers havingarc-pieces, and vibrating
pistons in said chambers, combined with the
bearings a, cut away, as at n, and supported
by said case, and with the box A? supported
by the case A/, and provided with the slot at
its under side toreceive the packing m’ for the
vibrating piston, substantially as described.

6. The case A’, vibrating-piston chambers
contained therein, vibrating pistons in said
chambers, each of said pistons being provided
with the safety-hook d, combined with a con-
necting-rod for each piston, said connecting-
rod having an eye through which the hook d
is passed, as and for the purpose specified.
7. In an engine, a case provided with inde-
pendent vibrating-piston chambers and a vi-
brating piston in each of said chambers, com-

bined with the shaft A, provided with cranks, |

- one for each of said pistons and located within

25

the case, and set substantiallyas deseribed, as
and for the purpose set forth.

8. The case A/, provided with vibrating-pis- I _

~ ton chambers and vibrating pistons therein,

cranks set substantially opposite, and with 30
journal-bearings a for said shaft, said journal-

‘bearings being cut away, as at n, to expose

said shaft, as and for the purpose specified.
9. The case A’, vibrating-piston chambers
contained therein, vibrating pistons within
said chambers, said pistons being composed
of a top plate, longitudinal trusses, anda cross
truss or trusses, said longitudinal trusses be-
ing connected at their ends by grooved thick-
ened portions ¢’ ¢, said portion ¢ having a

. . _ 40
safety-hook, d, combined with a connecting-

| rod for each of said pistons, said connecting-

rod having an eye through which the hook d
is passed, as and for the purpose specified.

10. In an engine, the case A’, and a chamber 45
therein having side walls provided with ex-
haust-ports, combined with a vibrating pis-

' "ton, and with a crank and shaft operated there-

by, substantially as described. --
In testimony whereof I have signed my name 50
to this specification in the presence of two sub-

‘seribing witnesses.

FREDERIC CHAUNCEY MORTON,
Witnesses: o
G. W. GREGORY, -
J. H. CHURCHILL.
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