7’

Citeets-,Shect7.
7. LD, 1505.

-~

L ADo7,

DIy ST L.

459

Lhlentd /7

Tnverntor

Hitresses,

@GP oo
L

7 [W/ -

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON. D C.




20554865~ Sheed 2.

B

By Searn Logine.
_NELTA5O Lhlenied STnn 24,/507

i esses. ) : - Trnverstor.

W ﬁ%z@uz?ﬁf

. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D C.




UNITED STATES

PaTeENT OFrICE.

JOHXN B. ROOT, OF NEW YORK, N. Y.

IMPROVEMENT IN VIBRATING-PISTON ENGINES.

Specification forming part of Letters Patent No. 47,459, dated April 25,1865,

To all whom it may concerm:

Be it known that I, Joun B. Roort, of the
city, county, and State of New York, havein-
vented a new and Improved Engine, to beused
as a motor or for other purposes; and I do
hereby declare that the following is a full,
clear, and exact deseription of the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification, in
which—

FTigure 11is a side view of the engine com-
plete. I'ig. 2 is a similar view with the cover
of the valve-chest removed. Ifig. 3is a ver-
tical Section of the same, taken in a plane par-
allel with Iigs. 1 and 2, but seen from the op-
posite side. Fig.4isahorizontalsection of one
of the cylinder-heads and its attached valve-
chest, showing also a section of the valve, and
exhibiting the valve-operating devices. Fig.
4% i3 an inside view of the valve-chest, the
valve being removed to show the arrangement
of ports. Tig. 5 is a central vertical section
of the engine parallel with the axis of the
crank-shaft. Tig. 6 is a plan view of the
crank and the piston-connections. Tig. 7 is
an inner face view of one of the pistons, on a
larger scale than the before mentioned figures,
a part near one edge being Dbroken away to
show the packing. TFig. 8 is an edge view of
the same piston. Tig. 9is a view, of similar
character to Fig. 3, of a modification of the en-
gine. Tig. 10 is a view, of similar character
to Tig. b, of the modification shown in Fig. 9.
Fig. 11 is a back view, corresponding with
Figs. 9and 10. Fig.12is a diagram illustrat-
ing the relative movements of the pistons and
crank.

Similar letters of reference indicate corre-
sponding paris in the several figures.

This engine has a cylinder, the sectional
form of which, taken in a plane parallel with
the planes of motion of the pistons, resem-
bles two united quadrants or sectors, ar-
ranged in reversed positions, and in this eyl-
inder two oscillating pistons are employed,
cach working in one of the quadrant or sector
shaped portions of the eylinder. These pis-

tons are so connected with one crank on the
main shaft of the engine that by a properly-
regulated induction and eduction of steam or
other fluid at a suitable pressure to and from
opposite ends of the cylinder the steam may
act on each piston during more than half a

revolution of the crank-shaft, and so, al-
though each piston is ouly single-acting, the
two combined will act continuously upoun the
crank, without any dead-points. The main
shaft may extend dirvectly through the cylin-
der, and the crank be inside of the same and
between the two pistons, and the pistons be
connected directly with the crank by means
of suitable rods or links ; or the crank may be
outside of the cylinder and connected with
arms attached to rock-shafts on which the pis-
tons are secured.

My invention consists in the cylinder and
system of pistons and connections above de-
scribed, and in a novel system of packing the
pistons.

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe its construction and operation.

A represents the eylinder, the vertical sce-
tion of which, in one direction, is of a form
resembling that of two united sectors ar-
ranged in reversed positions,as shown in Figs.
3 and 9, and that in a perpendicular direction
is of the form of a parallelogram, as shownin
Figs. 5 and 10. This eylinder is made with a
steam-jacket, A’, and has two detachable
heads, A? and A% The head A%has cast with
it the valve-chest B, and the head A* has cast
with it a grease-chamber, , Fig. 5, to contain
the grease for labricating the cylinder and
pistons, the crank-shatt bearings, and the
crank and its connections also, when tlLe latter
are within the cylinder.

D D* are the pistons, fitted one to each see-
tor-shaped half of the cylinder. Intheengine
represented in Figs. 1 to 8, inclusive, in which
the erank and its connections are inside of the
cylinder, these pistons are arranged to oscil-
late each upon one of two fixed shafts, b 0¥,
which extend through the cylinder and are
supported in the twoheads A® and A? the said
axles Leing concentric with their respective
sector-shaped portions of the cylinder, the re-
versed positions of which cause one of said
shafts to be near the bottom and the other
near the top of the cylinder, as shown in Fig.
3. These pistons, which occupy reversed po-
sitions, have their edges grooved and fitted
with straight metal packing-strips ¢ ¢ ¢,
which are pressed out against the top, bottom,
and heads of the cylinder, respectively, by
means of spiral springs d 4, placed within cav-
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ities provided in the backs of the grooves, as
shownin Iigs.3and 7. The side strips, ¢/, are
fitted to the end strip, ¢? with mortise-and-
tenon joints, and the mortises and tenons are
connected by transverse pins f, inserted
tightly into holes in the tenons and entering
slots e in the sides-of the mortises, as shown
in Fig. 7, so that while the side strips are free
to be pressed outward by their springs inde-
pendently of the end strips, to compeunsate for
their own wear and that of the interiors of the
cylinder-heads, the said end strips, in being
forced outward against the arcs of the cylin-
der, will draw the side strips longitudinally
along with them, and so preserve tight joints
between the piston and cylinder at their cor-
ners.

B is the main shaft of the engine, extend-
ing right through the cylinder, with its axis
in the imaginary plane which divides the two
sector-shaped portions thereof and equidistant
from the two shafts b ¥*. This shaft worksin
bearings ¢ ¢ in the cylinder-heads A2 A3, The
bearing ¢ of the head A? is capped outside
with a stuffing-box, F?, fitting to the shaft, to
prevent leakage of steam. On the other side
of the cylinder the shaft extends through the
valve-chest B, and is surfounded by a stuf:
fing-box, I%, which is provided oun or in the
bonnet-plate B’ of the valve chest,

In Figs. 3 and 5 the crank B/ is represented
in the eylinder, and connected with the two
pistons D D* by means of rods H H¥, the rod
H being forked, asshown in Figs. 5 and 6, in
order that it may connect with the wrist of
the crank on opposite sides of H. The rods
H H* are connected with the pistons by means
of pinjoints » n*. The valve L, employed in

the chest B to effect the induction and edne-

tion of steam to and from the cylinder, is sub-
stantially like an ordinary three port slide-
valve, and works over three ports, @ a* g. The
arrangement of these ports is best shown in
Tig. 4*. The steam-ports a ¢* communicate
by passages «’ and a/* with opposite ends of
the cylinder, and the exhaust-port ¢ commu-
nicates by passages ¢’ ¢/ with the central por-
tion of the cylinder between the two pistons
D D*. The outlet from this portion of the
cylinder is by a passage, &, Fig. 3, which
leads to a second passage, i, communicating
with the steam-jacket A/, which is in constant
communication with the exhaust-pipe I. On
the top of the cylinder is a four-way valve, J,
Fig. 3, with the casing of which the steam-
pipe is connected at j. This valve is ofa kind
commonly used as a reversing and stop valve,

. for oscillating, rotary, and otherengines. The

steam passes through the said valve to the
valve-chest B by passages k1, Figs.2, 3, 5, and
by themovement of theslide-valve Lis admited
from the valve-chest tothe ends of the eylinder
through the ports a a* and passages a/ o/ *, and
exhausted therefrom through thesaid passages
and ports,and under the valve. This valve L,
might be worked like an ordinary slide-valve,
by any suitable mechanical contrivance ; but

the simplest mode of operating it is by an ec:
centrie, M, so arranged upon the shaft & as
to work in a circular hole in the valve it-
self. This eccentric gives the valve a_ciren-
lar, though not a rotary, movement, its revolu-
tion being prevented by its being fitted to a
quadrangular yoke, N, which is fitted between
guides m m, at the top and bottom of the
steam-chest. This yoke is only permitted by
the guides to move in the direction in which
the valve is required to move forcovering and
uncovering the ports—rviz., horizontal—and
the valve, whileit moves with the yoke, at the
same time moves vertically therein, every
portion of it deseribing a circle the radius of
which is equal to the throw of the eccentric.
This mode of working the slide-valve is the
subject-matter of Letters Patent No. 42,878,
dated May 24, 1864.

The eccentric M is not secured directly up-
on the shaft E, but upon a sleeve, E?, which
is fitted tightly to the said shaft and secured
firmly thereon by a collar, E°, and a nut, B
This allows the eccentric to be easily and con-
veniently ¢“set.”

The back of the slide valve is fitted with
metallic packing-strips # n, which are pressed
outward against the inner face of the bonnet
B’ of the valve-chest B, by means of suitable
spiral springs, p p, applied within the valve
inside of the said strips, and which are there-
by caused to protect the greater portion of
the back of the valve from the pressure of
steam, and prevent the steam from blowing
through the valve around the eccentric.

Tig. 3 represents the valve J in position to
shut off the steam from the engine. By turn-
ing it far enough iu the proper direction to
admit steam from the upper passage, 5/, in the
casing J/ to the passage % the steam is al-
lowed to pass freely to the valve-chest B, and
thence through the ports « «*, through which
it enters the eylinder A at opposite ends, to
act upon the outer faces of the pistons D D*
and produce the oscillation of the said pistons,
by which they are made to give a rotary mo-
tion to the crank E’ and shaft , in the direc-
tion of the arrows shown in Figs. 2 and 3, the
eccentric producing the necessary movements
of the valve L to effect the induction and
eduction of steam to and from the ports a «*
at the proper stages of the said moveients of
the pistons.

The engine represented in Figs, 9, 10, and
11 differs from that represented in Figs. 1 to
8 in no essential point but in having the crank
E’and its eonnections with the pistons outside
of the cylinder. In order to effect this system
of connection, the pistons must be secured
firmly to the shafts & b*, which must be rock-
shafts, and which must ba extended a suitable
distance through stuffing-boxes in one of the
cylinder-heads to enable them to have secured
to them two arms, P P* which are co nacted
with the crank I by rods H H*, substantially
like those hereinbefore described for connect-
ing the pistons directly with the erank, Out-
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side bearings are in this case provided for the
shatt B and rock-shafts b 5% in a standard, Q.
The . connections of the pistons or of their
rock-shafts with the eranks T are in both
cases so arranged and their length so propor-
tioned that each piston may be actod upon by
the steam, and transmit its effect to the crank
during more than half a revolation of the lat-
ter. This is illustrated by the diagram, Fig.
12, which represents the crank and connec-
tions in five different positions, in which the
lines representing the pistons or their arms
P P* are marked, respectively, D’ D? D3 D+ D?
and D’* D* D% D* D% and the dot repre-
senting the crank wrist is marked 1 2 3 4 5,
thie numbers corresponding with those on the
piston-lines.

When the left-hand piston, D#, has arrived
at the outer end of its stroke, as shown by the
unbroken black lines numbered D‘# in Fig,
12, the righthand piston, upon which the
steamn is acting, and which is moving inward
toward the crank-shaft, has arrived in the po-
sition of the similar line marked DY. The
steam now commences to act upon the left-
hand piston, D*, and acts upon both pistons
until the right hand one, D, has arrived at the
inner end of its stroke, as indicated by the
dotted black line D2, and the steam ceases to
act upon it, the left-hand piston D* having in
the meantime arrived in the position of the
dotted black line D*. The steam now acts
only upon the left-hand piston, D*, while the
right-hand piston makes the whole of its out-
ward stroke, and until it arrives in the posi-
tion indicated by the unbroken red line D3,
the left-hand piston in the meantime moving
ouly to the position indicated by the unbroken
red line D%,

upon both until the left one, D¥, has completed
itsinward stroke and arrived in the positionin
dicated by red dotted outline, the right-hand
onein the meantime moving to the position in-
dicated Ly the red dotted line D% The steam
now acts only upon the right-hand piston, D,
while the left-hand piston, D* makes the
whole of its outward stroke, and arrivesin the
position indicated by the unbroken black line
D7, the right-hand piston in the meantime
arriving in the position indicated by the un-
broken black line D’. The pistons have now
arrivedin the first-described positions, and the
crank has made a complete revolution. The
crank moves in the direction of the arrow
shown in Fig. 12; and it will be understood by
reference to the positions 1 2 3 4 of the
crank in the diagram that while the steam
acts upon the left-hand piston, D*, the crank
moves from the position 1 to the position 4,
and while the steam acts upon the right-hand
piston, D, the crank moves from the position
3 to the position 2, thus making about three-
fourths of a revolution while the steam is in
operation upon either piston, and that while
the erank moves from the position marked 1
to the position marked 2, and from the posi-

The steam now commences to |
act upon the right-hand piston, D, and acts :

w

tion marked 3 to that marked 4, the steam is
acting upon both pistons, each piston, though
ouly single-acting, being thus acted upon by
the steam during three quarters of a revolu-
tion of the crank, and the two pistons being
acted upon during two quarters of the revolu-
tion. The position of the parts shown in blue
color in the diagram is when the two connec.
tions H H* of the crank and pistons are in
line with each other, both pistons being then
in action upon the crank,

This engine may be reversed by simply turn-
ing the valve J, Tig. 3, to a position to bring
the passages s and 7 into direct communica-
tion. This also brings ¢ and % into communi-
cation. The steam passing the valve J then
enters directly into and fills the space between
the two pistons, and passes throngh the pas-
sages ¢’ ¢’ and ports ¢ to the cavity » in the
face of the slide-valve, whence it is admitted
by the movements of the slide-valve L into
the ports « a*, and thence through the pas-
sages &’ a'* into the ends of the eylinder, The
exhaust takes place ontside of the slide-valve
and throngh the valve chest B and passages
[and k to the valve J, which econduects it to
the passages 4, whence it escapes through the
jacket to the pipe I.

In order to provide for the lubrication of
the eylinder and pistons and shaft-bearings,
and that of the crank and connections also,
when the latter are within the steam-cylin-
der, the grease-chamber C, Tig. 5, hereinbe-
fore meuntioned, which is cast with the eylin-
der-head A, has its upper part connected by
a passage, t, (shown in dotted outline in Fig,
5,) with the steam-passage I, and in this pas-
sage there 1s a stop-cock, ¢/. The lower part
of the said chamber is connected by a passage,
u, with'the bearing ¢ in the cylinder-head Az
and this passage is fitted with a stop-cock, o',
The said chamber is fitted with a steam-tight
stopper, w, which is only removed for filling it.

When it is desired to Inbricate the engine,
the stop-cocks w’ and v’ are opencd, and steam
being admitted from the passage I through
the passage u to the upper part of the cham-
ber forces the grease downward through the
passage v into the bearing ¢, and thence along
the surfaces of the shaft, crank, connections,
pistons, and cylinder, and into the bearing of
the opposite cylinder-head, thereby effecting
a perfect labrication of the whole interior of
the engine, When sufficient grease has thus
beenintroduced,the stop-cocks are both closed.

It will be understood by experts that this
engine, by certain modifications which will
readily suggest themselves, and which it is
notnecessary here tomention, can be converted
into a pump for raising or forcing water or
other liquid.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. The combination of a cylinder, A, of a
form substantially as herein specified, and two
vibrating-pistons, ID D%, occupying reversed
positions within the said eylinder, and both



connected with the‘same crank-shaft, to oper-
ate substantially as herein set forth.

2. So arranging the connections between
the said vibrating pistons and the crank that
each piston, though being only single-acting,
may act upon the crank during more than half
of each revolution of the latter, substantially
as herein described.

3. The crank I/, arranged directly between
the vibrating pistons, and within the eylinder
of an engine, substantially suech as is herein
deseribed, with a separate and independent

47,459

connection with each piston, substantially as
herein set forth. - ,

4, The connection of the side packing-strips,
¢’y and end packing-strips, ¢% of the pistons by
meansof pins fand slots ¢,in combination with
mortise-and tenon joints, substantially as and
for the purpose herein specified.

JOHN B. ROOT.

Witnesses:
Hexry T. BROWN,
J. W. CoomBs.




