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To all whom it may. concern:

« BB

UNITED STATES

.5 COPL

Patenr Orrice.

WILLIAM J. LANE, OF POUGHKEEPSIE, NEW YORK.

STEAM-E

NGINE.

SPBCIPICATION forming pari of1 ‘Letter:s Patent No. 392,039, dated October 30, 1888,

Application filed June 5, 1888,

Be it known that I, Wirriam J. LANE, of
Poughkeepsie, in the connty of Dutchess and
‘Btate of New York, have invented a new and
usefal Improvement in Steam-Engines; and I
do hereby declare that the following is a full,
clear, and exact description of the same.

Letters Patent of the United States were

- granted to me November 2, 1886, for an im-

jee

provement in revolving-¢ylinder engines.

My present invention is a further improve-
meet in thesame class of engines, but includes
the leading features shown in my said patent.

+These features, in which my invention consists,

S
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are details of construction, whereby the hester
operation of the engineis secured,all as herein-
after explained, and as shown in the accom-
panying drawings. S

- In the drawings, Figure 1 represents in per-
spective my impraved engine with the upper
partof the easing removed. Fig. 2 represents

.the machine in plan view and with parts in

horizontal section. Figs. 3and 4 show details
enlarged and in section.  TFig. 5 represents the
machine in section on a line z x of Tig. 2.
Figs. 6 and 7 are: enlarged views of sections,
showing the positions of the parts, the pack-
ing, and other details. Fig. 8isa central ver-
tical section taken longitudinally of the axis,
but showing the journals and one piston in
side elevation, the section on one side being

- “taken centrally of one shaft and the section on

35

the opposite side centrally of the other shaft.
Figs. 9; 10, 11, and 12 show on a larger seale,
and more cléarly, details of the parts shown
ip Fig. 8, Fig. 9 being a perspective view of
#hecylinder-bearing and the projection extend-
ing into the cylinder-hub, and Fig. 10 befng a

~ section on line y y of Fig. 8, and Fig. 11 a sec-

5©

tion on line z z of Fig. 8, Tig. 13 represents
a central longitudinal section of the hubs, both
of the eylinders, and the piston-carrying wheel
with parts of the eylinder and wheel. Fig. 14
is a section o line y y of Pig. 13. ‘

The eylinders A—preferably four in nitm-

“ber—are set radially on a -hub which furns

with a shaft, B. A disk, C, is mounted on
another shaft, D,-set out of line with the firss,
and to this disk are attached the connections
with the pistons, whereby the relative move-

ment of pistons and cylinders imparts a ro-

Serial No. 216,142, (No model.}
. .

fo the disk which carries the pistons, these
being connected. .

_Theecylinderstake steam and exhaust through
their hub and the whole is inclosed in 2 case,

- 1, whereby all the working parts are lubri-

cated.  So far the general form and combina-

' tary movement to both the ¢ylinder-hubs and

55

tions described are the same as thoseshown in -

my aforesaid patent; bub in the said patent
the ports which admit steam to the eylinders
are in the face of the hub, which is ground to

fit against & corresponding face in the casing,!

and a eollar and spring are provided to'main-

tain the connection between the two faces and.

60

65.

overcome the tendency to separate by reason .

of the steam-pressure. While this construc-
tion is effective, some inconvenience arises in

‘the running of the engine by reason of the eare

required to adjnst the pressure of the springs,
and these, if not of sufficient power, would al-
low leakage, and, if too great, would work
tight, and cause loss of power by friction. To

avoid this inconvenience and atthe same time

to provide o permanent connectiod perfectly
steam-tight, with a minimum of friction and
self-adjusting, I recess the hub on the indue-
tion side, and fit it to receive a cylindrical pro-

Jjeetion, G, from ‘the casing .through lateral

portsin whichsteam isadmitted and exhausted

1o

8o

directly into and from the bottoms of the cyl-

inders.
Jjection fits the eavity in the hub, the incon-
venience,.referred to, of the separation of ‘the
parts or their liability to bind, is wholly
avoided. On each side of the circumferential
line of ports, in the cylindrical surface of the
projection G,are peripheral grooves e, in which
aresegmental spring packing-rings ¢/, bearing
upon the periphery of the cavity.

The diameter of the projection G is slightly

less than the interior diammeter of the recess in’

which it is fitted, and the spring packing-
rings, by reason of their elasticity, project
slightly beyond the periphery of the projec-
tion, bearing against the walls of the recess,.
8o that the rings are the only pointsin frie-
tional contact. These rings being of spring
metal are gontinually forced outward against
the walls of the recess, thus being self-adjust-
ing to-take up the wear, and while presenting
a minimum amount of friction-surface and

As the cylindrical surface of the pro--
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" make a connection practically stcam-tight.
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Two or more of these rings are mmnged on

each side of the cncumferentml line of the
ports, so'as to break joints at their divided
ends. Between the grooves on each side of
the ports and between the exhaust and indue-
_tion ports are sep transversely to the rings &'
packing-strips b, fitted into suitable cavities
over springs, by means of which they are con-
stantly pressed outwardly, and are also self-
adjusting to take up the wear, the rings and
strips thus forming packing onall sides of the
ports.

Figs. 5 and 6 show plainly the main indue-
tion-port d and the exhauste. - They alsoshow

‘the supplemental induction-port ¢/, hereinafter

explained, and in these figures the packing-
pieces b are represented in pairs interposed
between the ports.

Steam is taken through the pipe H and pas-
sdge h in the prajection G, as shown in dot-
ted lines in Fig. 2, to the inlet-port . The
exhaust ¢ is through the half-cireumference of
the extension aud by-passages f in the exten-
sion shown in Figs. 6, 7, and §, into a space, 1/,
between the extension and interior of the re-
cess of the hub, and thence through by-pas-
sages 4, through the hub, and thence into a
passage, k, formed by annular groovesin each
of the opposing faces of the cylinder-hub and
the hub of the disk C." Theseannulargrooves
are shown at %, Fig. S. It will be observed
that these annular grooves do not coincide
throughout their whole extent, for the reason
that they are notconcentric. Theyappear in
their proper position in Figs. 13 and 14, the
latter figure showing that they cross each
other, forming at this point a ¢ylindrical pas-
sage in cross-section, so that they are always
in connection at two points, 3 and 4, during
the revolution of the disk and cylinders.
From the passage formed by these grooves ¢
passages’ extend through the hubof the disk to
a second set of annular grooves, m, one in the
hub of the disk and the other in the opposing
face of an extension, 1, forming a bearing for
the shaft of the dxsk . These grooves bemrf

- eonecentric form an annular chamber,asshown

50

55

60

65

in Fig. 8. The shaft of the disk C is sup-
ported in bearings formed in an extension, 1Y,
provided with a disk, D% by which it may be
gecured to the casing, the said disk also clos-
ing the opening in said casing at this point.
The extension 1Y, as shown in Fig. §, ispro-
vided with longitudinal chanuels o o, formed
above and below the shalt, and to forma bear-
ing for the shaft a sleeve, -0, is inscrted m the
extension with a series of perforations, o, in
the upper part of the sleeve to allow for the
proper lubrication of the shaft by the steam
passing through the chaunelo.  Fhe channels
o ¢’ ave conneeted ab the end, as shown al »”,
the slecve O being less than the whole length
of the extension for this purpose. A bearing
provided with suitable packing is m: ulo in the
end of the extension, as shown at p’. The
passage o 1% in uninferrupted. communication

292,039

with the annular grooves m in the disk-hub.

’l‘lle steam after passing through the passages
0 o' escapes into the casing through port p,
Rig. 8.

Tubrication ol the shaft of the cyhndel is
elfected in a similar manner. Steam from the
space between the projeetion (x and the bot-
tom of the recesss in which it is located passes
into the passage o, and thence around the end
of the shaft into passage ¢’, and thence through
port p’ info the casing. Itlubricatestheshaft
of the eylinders throuvh lioles in the bearing,
as before’ e\p]mned in connection with the
shaft D.

In order to provide for carrying steam when
Tequired, agin doing heavy work or in starting
the engine, Iarrange a supplemental steam-in-
duction port in oonnectnon with a passage, &,
and this is shown at ¢ in position for opera-
tion, Itislocated a little in front of the main
induction-port, at such distanee that it will be
in communication with the port leading to
one of the cylinders when the main induction-
port is between the port of that cylmder and
the one next following. The passage ¢ is in
communication with the main steam- -supply
pipe through the stop-cock 2, so that when at
work steam may be eub off at the most eco-
nomical point or be allowed to follow later at
will, After the engine has been started this
valveshould under mdnmry conditionsbe kept
closed. ]

I bhave also in the preseant invention im-
proved the eonnection between the cylinders
and the disk which carries the pistons, where-
by I secure a long and firmer bearing, better
adapted-to maintain the parts in their proper
relative position, and at the same time pro-
vide for the perfect and antomatic lnbrieation
of the connections. This conneetion, instead
of being arranged between the cylinder and
the piston-disk, in which position but ashort
bearing could be secured, is- in the present
case arranged centrally upon oune side of the
cylinders. It consists of a erank, I, provided
with & pin, 3, which works in bearings formed
in a boss on the side of the cyhndus, and a
pin, 4, in the other end, projecting in an op-
posite direction, carries a ball, 5, on its end,
which works in a socket formed in the disk
C, and by a cap, 14, éovering the same. In
order to lubricate the pin .5 A passage, 6, is
bored down diagonally t;lummh the bearing in
the boss to mtusecb with 'mmbhu passage, 7,
bored direetly from the outside to the interior
of the cylinder and within the outer limit of
the piston movement. The hole 7 is plugged
on the outside, and this leaves a passage from
the mtuxm of the cylinder to the bearing of

in theeeylinder by reason of the introduction

L of steam the steam is admitted to the bearing

of the pin before the exhaust begins, The
batl and socket are lubricated by means of a

‘passage, q, which opens into an aunular

groove, ¢, in the disk ¢, formed as in Fig. §,

and adapted to eateh the water of condensa-
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‘the pin 3, so that every time the piston rises
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. tion and oil, and by the centrifugal foree cause
the same t0 ‘pass to the ball-bearings. The
eylinders, while‘they are passing the position
shown on the right-of Fig. b, are exhaunsting

5 ‘the steam contamed by, them, and at this time
.the exhaust-ports + are uncovered, and a por-
. tioniof the exhapst-steam is: directed into- the

+% ) groove's and thenee into the channels ¢. I

-have'also improved the connections between

16-the pistons and the disk on which they are

ccarried 'with a view of reducing the centrifu-
-galforce by lightening the parts, and also to
make the connections at the point of contact
“practically. frictionless. For this purpose I
1, make the connection between the piston and
-phe wrist:pin on the disk of tubular form, as
-shown more clearly in Fig. 3at9. The direct
-sconnection. jo the piston is formed by & hemi-
spherical head, 8, secured by an extension to

20 the tubular parb 9.

_The under surface of the head §is plainand
‘;bears at its center upon the apex of a steel
plate, v; fitted to & recess in the head of the
«piston, its upper face being cove-shaped, as
:3.8hown, and this construction is such as to sup-

i mporh the head 8, but at the same time to offer

tho best contact: surface. While running at
uordlnary speeds, the centrifagal force of the
~Diston is.at all timessufficient to keep the head

368 and plate v in contact and the piston in

e

proper position in relation to the piston-con-
;Dection; but when stopping or starting or
when runoing slowly that is not the case. I
- therefore arrangé within an internally-screw-

\5 threaded cup, 14; in the piston-head the con-

.;cave bearing 13 .conforming to the shape of
-the head 8, securing said bearing by a screw,
118%, Undex ordmaxy mreumstfmces or when
.-the engine is mnnlng rapidly there is no con-

40, Jactatthis point,as thésteam- ple‘&smeand een-

t5 of steam for the purposes/of lubrication.

frifugal force keep the pistons, out.
of the head 8 is made in¢ lme;l to allow space
between it and the bearing so. as o permit
.free movement and to per mlb of-the entrance

.. the other end of the tubg 9.is bolted a loop,
.40, © This loop -embraces ‘a block, 11, formed
as a part of the'stud:12,/and secured to the
“disk by a4 nut. This bolt passes through sleeves

50,23, as shown more cleally in Fig. 1, to form a

ﬁrm stpport for the'pistons to WOLL against,
The sides of the block 11 are molmed and
the outer end is formed on a curve struck "from
the lower edge where it bears npon the plug,

5’5 and this upper curved end moves under the

curved end of the Joop. - The inclined surface
" of the bottom and sides’of the bloek are suffi-

- cient to allow the necessary lateralswing tothe”

link as the disk and. cy‘mders revolve: The

60 upper curved saiface is not in contact ex zgept

-.under the conditions mentioned in connection
with the head S and beédring 13.  On thesbarft
- is fixed a gear, 15, meshmfr into another gear-
wheel, 16, on the connter- slnft the Iatter hav-

65 ing a pulley, 17, which, t-hI‘Ol'th a belt con-

nected to anobher pulley which opemtes the
govermng app’trabus, is shown at XL, Fig.-2.

"

The neek:

To

[\

The counter-shaft is shown in I'ig. 4, and is
of special construction. Ttistubularin form,
marked i, and it fits over & stem, u, provided
with a steam-passage opening into the interior
of the tubular shaft. - This passage leads into
the chamber which contains the working parts
of the engine, whenee exhaust-steam may be
derived to lubricate the bearing of the hollow
shaft. . The described arrangenient forTubri-
cating the shaft it is obvious may be applied
to compound engi nes with eqmllv as good re-
sults.

It will be understood Lh‘mt a lupricator-cup
is attached tc the enginé ab any convenient
point, in connection with the steam-space, and
the lnbricant is thus earried by the stedm to
the different parts to be lubncated, as above

~deseribed.

1 claim as iy invention—<

1. Ia combmablon, the eylinder-hub pro-
vided with arecess; a projection, &, supported
from_ the mclosuvT case fitting said recess, a
main‘suppl 5i.passage throngh sald projection
adapted to supply steam Succesqlvely to the
ports in the oylmdem, and anexhaust-passage
leading into the casing; snostantlally as de-

seribed.

2. The combination, with the eylinder- hub
and piston-disk Suppmted on shafts, of perfo-
rated bearings for said shafts, and of steam in-
duction and exhaust passages, in connection

“with.the eylinders and passages for directing
the exbianstover the perforated bearings Ofshe :

shafts, whereby steam is admitted thereto and
the shaftslubricated, substantially as desribed.

5. In combination with the cylinder-hub, a
projection, G, fitted thereto, provided with an
induection-passage,the supporting-shaft for the
cylinders, a perfomted beaxmg for said shaft,

|-and a steam-passage, o* 6%, extending lonon;ud

inally of the shaft, sub%tantmlly as descmbed

4. In combination. with the recessed hub,the
projection fitting the hub, a main steam-sup-
ply passage, an exhaust-passage,and a supple-
mental steam-supply passage in said projee-
tion having controlling means whereby the
engine may be started off the dead- center,sub-
smnmlly as deseribed.

5. In combination with the recessed hub of
the cylinders, a projeetion fitting said recess
and having induction and exhaust passages
working in connection with portsin che eylin-
ders, passages over the bearing of the shaft of
the cylinders for the exhaust steam, and a
steam-space between the end of the projection

and the hottomof the recess, said space com-

municating with the exhaust passage, substan-
mally as described.

- In combination with the recessed hub of
the cylmders, a projection -fitting said recess
and having induction and exhaust passages
working in connection with ports in the eylin-
ders, withexhaust-steam passagesover thebear-
ing of the shaft of the cylinders, the projection
bemg arranged in-the recess to leave a steam-
space. bebween the end thereof and the bottom

i-of the recess, said space communicating with
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the éxhaust-passage by a series of operiings, f,
leading tothe elongated exhaust-passage inthe
periphery of the extension, substantially as
described. '

7. In combination with {lie recessed hub of
the eylinders, aud the projection having the
induction-passages therein, with a space be-
tween the end of the projeetion and the bottom
of the recess, and passages, as ¢ and I' k, from
the interior of the recess through the eylinder
and disk to the periphery of the shaft, sub-
stantially as described.

8. Incombination withthe exhanst-passages
in the projection G, an annular groove in .the
cylinder-hub, communicating with said pas-
sages, an annular groove iu the opposing faces
of the disk-hub, passages through the disk-
hub from said groove to an annular groove in
the other end of the said hub, and a passage,
0, in connection therewith, leading through
passage o' to the casing, substantially as de-
seribed.

9. Incombination with the reeessed hub and-

with thesupply and exhaust ports therein, the
projection G, having similar supply and ex-
haust passages, the packing-rings on each side

- of the circumferential line of passages of the

30

35

40

45

port, and the packing-picces between the pas-
sages, substantially as described.
10. In combination with the recessed eylin-

der-hub having ports-in connection with the !

cylinders, a projection, G, fitted to said re-
cess and provided with inducetion and eduction
passages, segmental spring packing:-rings ar-
ranged circumferentially upon each side of
the line of passages in the projection, and
spring packing-blocks between said passages,
substantially as described.

11. In combination with the cylinders
mounted, as‘described, on o hub, pistons in
the eylinders mounted on a disk, said disk be-
ing sapported out of line with the hub of the
cylinders, and a conneeting-crank between the
cylinders and disk, having a pin working in
bearings in the shell of the cylinder, with a

- steam-passage leading from the bearing to the
. interior of the eylinder, substantially as de-

50

55

seribed. .

i2. In combination with the eylinders
mounted en a hub supported on a shaft, pis-
tons in said cylinders conueeted with a disk
supported on a shaft out of line with the cyl-
inder-shaft, and a connecting-crank between
the cylinders and disk having an elongated pin
fitted to a lug on theside of the cylinder, sub-
stautially as deseribed.

13. In combination

.with the eylinders

- mounted on a hub supported on a shaft, pis-

6o

tons in said cylinders connected with a disk
supported in a shaft out-of line with the eyl-
inder-shaft, and a connecting-crank between

the eylinders and disk having a ball fitting &
socket in the disk, and an opening from said
socket to the interior of the casing, substan-
tially as desecribed. .

14. In combination with the eylinders
mounted on a hub supported on a shaft, pis-
tons in said cylinders connected with a disk
supported on a shaft out of line with the cyl-
inder-shaft, and a connecting-crank between
the cylinders and disk, having at one end an
elongated pin fitted to a boss on the side of
the eylinder, and a ball on the other end fit-
ting a socket in the disk with lubricating-pas-
sages to the pin and socket, substantially as
deseribed. - ’

15. In combination
mounted on a hub supported on a shaft, pis-
tons in said eylinders connected with a disk
supported on a shaft out of line with the eyl-.
inder-shaft, a connecting-crank between the
cylinders and disk having a ball fitting a socket

70

with the cylinders

8o

in the disk, a passage from said socket to the .

steam-space, and an annular recess in the in-
ner face of the disk, in connection with the
passages leading to the sockets containing the

85

balls, said recess serving as a reservoir, sub-

stantially as deseribed.

16. In combination with the cylinders
mounted, as described, on a hub, and a disk
mounted on a shaft out of line with that of the
eylinders, pistons in the eylinders, and a con-
necting-crank between the cylinders and disk
having a ball fitting a socket in the disk, an
annular recess in the face of the disk, a pas-
sage from said socket to said recess, and an
opening in the cylinder for the passage of
steam in line with the recess, substantially as
deseribed. )

17. In combination with the revolving eyl-
inders and with a disk revolving eccentrically
thereto, pistons working in said eylinders,the
connections with the pistons being by means
of o hemispherical head having a plain face
bearing upon the point of a cone in the bot-
tom of the piston, and means for holding the
hemispherical head to the piston, substantially
as deseribed.

18. In combination with the revolving cyl-
inder, the piston, the.connection 9 between
the piston and the revolving disk,a blogk, 11,

having beveled faces with a lower point bear-

9(1

95

IO

It

ing against the upper end of the part 9, and -

the loop fixed to the part 9 and encircling the

block 11, substantially as deseribed.
Intestimony whereof Lhave signed my name

to thisspecification in the presence of two sub-

seribing witnesses. :
) WILLTAM J. LANE,
Witnesses:
(o, H. SurrMAN,
J. W, Rusr,

It



