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

10

~ment in thesame class of engines, but includes

To all whom it ?mﬁyﬁ_-bmwerm L
__ Beit known that I, WiLniAyM J. LANE, of
Poughkeepsie, in the county of Dutchess and

UNITED STAT

WILLIAM J. LANE, OF POUGHKEEPSIE, NEW YORK.

STEAM -

ENGINE.

—_

EPECIFIC,&TION- forming park of Let‘tem Patent Hd.'_392,039, dated Obtoberﬁﬁ, 1888, |

. App}ication-ﬁimf Junéﬁ.']BBB. Serial No. 216,142, '_{Hn model.)

s

State of New York, have invented a new and
usefnl 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

‘provement in revolving-cylinder engines.
My present invention is a further improve-

- the leading features shown in my said patent.

Iy

- These features, in which my invention consists,
are detalls of constroetion, whereby the bebter

. aperation of the engineis secured,ali as herein-

‘afber explained, and as shown in the accom-

panying drawings.

-~ In the drawibgs, Figure 1 represents in per-

_25
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Figs. 6 and 7 ave enlarged views of’

spective my impreoved engine with the upper

partof the casing removed. Fig. 2 represents
.the machine in plan view and with parts in-

horizontal section. Figs. 3 and 4 show details
enlarged and in section, Fig. 5 represents the
machine in section on a line z 2 of Fig. 2.
sections,
showing the positions of the parts, the pack-
ing, and other details. I'ig. 8is a central ver-

‘tical sectlon 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

the opposite side centrally of the other shaft.

" Figs. 9, 10, 11, and 12 show on a larger scale,

35

and more clearly, details of the parts shown

N Fig. 8, Fig. 9 being a perspective view of
{hecylinder-bearing and the projection extend-

ing into the cylinder-hub, and Fig. 10 being a

~ Bection on line y y of Fig. §,'and Fig. 11 a sec-

40

.5‘._’

tion on line z z of Fig. 8, Fig. 13 represents
a central longitudinal section of the hubs, both
of the cylinders, and the piston-carrying wheel
with parts of the eylinder and wheel. Fig. 14
18 & section on line y y .of Fig. 13. |

The cylinders A—preferably four in num-
-ber—are set radially on a .hub which turns

with a shaft, B. A disk, C, is mounted on
another-shaft;, D, set oub of line with the first,

~and to this disk are attached the connections
with the pistons, wheréby the relative move-
ment of pistons and cylinders imparts a ro- |

) tary movement to both the cylinder-hubs and

to the disk which carries the pistons, these

being connected. | |

_Thecylinderstake steamand exhaust throu gn
their hub and the whole is inclosed in a case,

- K, whereby all the working parts are lubri-

cated., So far the general form and combina-

35

tions described are the same agsthoseshownin -

my aforesaid patent; but in the said patent
the ports which admit steam to the cylinders
are 1n the fice of the hub, which is ground to

fit against a corresponding face in the casing,

and a collar and spring are provided to main-

taln the connection between the two faces and
-overcome the tendency to separate by reason .
While this construc-
tion is effective, some inconvenience arises in.
the running of the engine by reason of the care
‘required to adjust the pressure of the springs,
and these, if not of sufficient power, would al- -

of the steam-pressure.

low leakage, and, if too great, would work
tight, and caunse loss of power by friction. To

60
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avold this inconvenience and at the same time .

to provide o permanent connection nperfectly

75

steam-tight, with a minimum of fricticn and

-self-adjusting, I recess the hub on the indue-
tion side, and fit it to receive a eylindrical pro-
jection, G, from ‘the casing through lateral
portsinwhichsteam isadmitted and exhausted 8o
‘directly into and from the bottoms of the eyl- =
As the cylindrical surface of the pro-

Jection fits the cavity in the hub, the incon-
venience,-referred to, of the separation of ‘the

inders.

parts or their liability to bind, is wholly
avolded., On each side of the circumferential

line of ports, in the cylindrical surface of the

projection G,are peripheral groovesa, in which
are segmental spring packing-rings ¢, bearing
upon the periphery of the cavity., -~ |

The diameter of the projection G is slightly

90

less than the interior diaweter of the recess in'

which 16 1s iitted, and the spring packing-
rings, by reason of their elasticity, project
slightly beyond the periphery of  the projec-

tlon, bearing against the walls of the recess,

so 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 totake up the wear, and while presenting

a minimum amount of frietion-surface and

95
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~ make a connection practically steam- tight. 1 with the annular grooves m in the disk-hub.

S

Two or more of these rings are mmnged ol
each side of the circumferential line of the
ports, 80'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 set transversely to the rings @’

70
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packing-strips o, fitted into suitable cwltles

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 pachnw on fﬂl sides of the

ports.

-~ Figs. b and 6 show plainly the main indue-

tion-port d and the exhauste. They alsoshow
‘the supplemental induetion-port ¢',hereinafter

explamed and in these figures the packing-

pieces b are represented in palrs interposed

“between the ports.

Steam is taken through the pipe H and pas-
sage h in the projection (&, as shown in dot-
ted lines in Fig. 2, to the inlet- -port d. The

exhaust e is through the half-cirecumference of

the extension and by-passages f in the exten-

sion shown in Figs. 6, 7, and 8§, into a space, f/,
between the extension and interior of the re-
cess of the hub, and thence through by-pas-
sages ¢, 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., 8. It will be observed

that these annular grooves do not colncide |

throughout their whole extent, for the reason
that they are notconcentric. Theyappear 1n
thelr proper position in Iigs. 13 and 14, the
latter figure showing that they cross cach
other, formmg at this point a cylindrical 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.
Irom the passage formed by these grooves «
passages! extend throughthe hubof the disk to
a second set of annular grooves, m, one in the
hub of the disk and the obhm in the opposing
face of an extension, 1Y, forming a bearing for
the shaft of the dlsk (. These grooves hemn*

- coneentric form an annular chamber,aﬁshown

-~ in Fig. 8.
50 P

55

| The shaft of the disk € 18 sup-
orbed in bearings formed in anextension, 1Y,
provided with a disk, D’ by which it may be
secured to the casing, the said disk also clos-
ing the opening in said casing at this point.
The extension D', as shown in Fig. 8, ispro-
vided with longitudinal chanuels o o/, lormed
above and below the shalt, and to forma bear-

- ing for the shafb a sleeve, O, 13 1nse rted m the

60

6s

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

p‘wblng thirough the chaunelo.  FThe channels
o ¢’ are conneeted al thé end, as shown at;
the slecve () being less than the whole length
of the extension for this purpose. A bearing
provided with suitable packing is 111.1,(10 in the
end of the extension, as shown at p’. The

‘passage o 1% n uninferrupted communication

- tion.,

|

The steam after passing through the passages
o o’ escapes into the casing through port p,

Tig. 8.

Lubrication of the shalt of the cylmder is
eflected in a similar manner, |
space between the projection (x and the bot-
tom of the recesss in which i1t is located passes
into the passage o°, and thence arottnd the end
of the shaft into passage o’, and thence through
port " into the casing. Itlubricatesthe sllaﬁ;
of the eylinders th rouwh holes in the bearing

1 as before’ e\p]a,med in comlectlou with the

shaft D.

==

the engme, I arrange a supplemental steam-in-

duection port in connectlon with a passage, A,
and this is shown at ¢ in position for opera-
It is located 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 eylinders when the main mducblon-

' 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 cut off at the most eco-
nomical point or be allowed to follow later at
will. After the engine has been started this
valveshonld under mdm._wy conditions be kept
closed.

1 have also in the present invention im-
proved the eonnection between the eylinders
and the disk which carries the pistons, where-
by I seciire a long and firmer bearing, better
adapted -to maintain the parts in thetr proper
relative position, and at the same time pro-
vide for the perfect and antomatic lubrication
of the connections. This connection, instead
of being arranged between the cylinder and
the piston-disk, in which position but a short
bearing could be sccured, is in the present
case mmnrred centrally upon oue side of the
eylinders. It consists of a crank, I, provided
with a pin, 3, which works in bem ings formed
in a2 boss on the side of the cylinders, and a
pin, 4, in the other end, projecting in an op-

posite direction, carries a ball, b, on its end,

which works in a socket formed in the disk
(, and by a cap, 14, covering the same. In
order to lubricate the pin 5 2 passage, 6, 18

i bored down diagonally thmun*h the bearing in

the boss to intersect with fmmthu passage, 7,
bored directly from the outside to the interior
of the ¢ylinder and within the outer limit of
the piston movement.  I'he hole 7 is plugged
on the outside, and this leaves a passage from
the mtc:mr of the eylinder to the bearing of

‘the pin 3, so that every time the piston rises

in thereylinder by reason of the introduetion

n”, ! of steam the steam is admitted to the bearing

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

passage, ¢, which opens into an annular

croove, ¢, in the disk ¢, formed as in Fig. 8,
.,.uul .uhpted fo e mh the watnr of condenﬂ

In order to provide for carrying steam when
required, asin doing heavy work or in starting

70

Steam from the
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| .tlon and 011 and by the cenbmfngal forca cause |

~ the same t0 pass to the ball-bearings. The |

‘eylinders, while they are passing the pﬂSltiml

shown on the right-of Fig. b, are exhausting
5 the steam contmn@d by them and at this Hime

the exhaust-ports ¢ are unmvered and a por-

. tion:of th@ exhaupst-steam is. directed into- the
\ groove ¢ and thence into the channels ¢q. I
~have'also improved the connections between

m the pistons and the disk on which they are-
cearried 'with a view of reducing the centrifu-:
gﬁl force by lightening the parts, and also to

oy .make the connections at the point of contact

For this purpose 1

practwally frictionless.

R 5 -make the connection between the piston and

.the wrmt -pin on the disk of tubular form, as

-.ghown more clearly in ig. 3 at 9. The direct

- F ieonneetion o the piston is formed by 2 hemi-

‘spherical head, 8, seeumd by an extension to
| z'Q;::_:tha tubualar parb 9.
... The under surffwe of Lhe head 8is plain and
_;:f-f;;-be&rs ab its center upon the apex of a steel
-0 plate, v; fitted to a
- spiston, its upper face being cone-shaped, as
:5.8hown, and this construetion is such as to SUP-

v nport: the head 8, but at the same time to offer.
While runuing at

- the best mnt}&ﬁt surface.
ai wordinary speeds, the centrifagal force of the

_pmper position in relation to the piston-con-
- :neetion; but when %b{)ppmw or starting or
.~ ‘when runuing slowly that is not the case. I
" . therefore arrange within an internally-screw-

S ocave bemmo‘ 13 eonfurmmg to the Sh’lpe of

-the head 8, Seeurmﬁ' said bearing by a screw,
sl 187,

. $rifugal force keep the pistons out.
. of the head 8 is made 111(;1111@;1 to allow space
-1 - between it and the bearing, so as to permit
- free movement and to per mlt of~the entrance

15 of steam for the purposes/of lubrication. To

. the Other end of the tub
- .- 10, " This lfmp emblac K1 block 11, formed
co- a8 a part of the/stud 12, and secured to the
"+ disk by 4 nut. This bolt passes through sleeves
- 50,23, as shown more cle..u]y in BFig. 1, to form a
o firm support for the pistons to work against,
- 'The sides of the block 11 are melmed and
. the outer end is formed on a carve struck from
-, the lower edge where it bears upon the plug,
and this upper curved end moves under. the

18 bolted a loop,

55

- curved end of the loop. - The inelined surface

o of the bott{}m and mies of thF" blaek are suffi-

o The
60 _upper curved Sufﬂwe 13 11013 in eonta,ct ex eept

- under the GOHdltIOH% mentmned in conneection

. with the head 8 and bearing13. On thesbaft
- 1s fixed a gear, 15, meshmﬂ' into another rear-

- wheel, 16, on thecn«unter Sh’mﬂ: the latter hav-
65 ing a pulley, 17, whieh, nhroueh a belt_con-

govemmg a.pp't,rf:,l.ti.l.sj 18 %hown at X, E‘]g 2

EE .

_Qf special construction.
marked i, and it fits over a stem, , pmmded
with a steam- -passage opening into the interior

“derived to lubricate the bearing of the hﬁll{)‘ﬁf
uhatt

| da,tmg the shaft it is obvious may . be applied
150 mmpound eng: nes. W]I}h eqmﬂv a3 geed re-

;"ﬂEmCI lbﬂd

recess in the head of the

2. The (*{mmlmimn with the ey]mder hub
;-;_:;plﬂtﬂll is at all times sufficient to keep the head |

and plate v in contact and the piston in

shafis, whereby steam is admitted thereto and
threaded cup, 14; in the piston-head the eon- |

| U uder ordmmy circumstfm{*es or when
- --the engine ig running mpldly there is no con- |
40, tactatthis point,as thesteam-p 1*e=asu1@and ¢cen-

W

I'he counter-shaft is shown in I‘ig 4, and is |
Ttis tubularin form

of the tubunlar shaft. This passage leads into
the chamber which contains the working parts
of the engine, whence exhaust-steam niay be

75
The described arran gement {or Tubri-

iaulbb | o
It will be uuﬂersmod Lh‘tt a Iubrlcat@r -cup 80
i3 attached to the engine af any convenlent

“point, in connection with the steam-space, and

the lubricant is thus carried by the steam to
the different pfm& to be Iubrmated;. as above

1. T mmbmai}mn, the . eyhnder hub pm-_ _.
vided with arecess, a projection, G, supported
from the inclosing-case fitting Smd recess, a
main-suppl % passage throngh “said projection gc
adapteﬁ to supply steam suceessively to the

ports in the @}Tlmderﬁi, and an exhaust-passage -

leading mm Lhﬁ casing; Snmtaﬂtlally as de-
seribed.

95
and piston-disk supmrted on shafts, of perfm |
rated bearings for said shafts, and of steam in-
duction -’md exhaust passages, in connection

1 wigh.the cvlinders and passages for directing

the exhiaustover the perforated bearings Gfishe DG
the shaftslubricated, substantially as desribed.
3. In (‘Omblnf_ltmn with the cylinder-hub, a
projection, G, fitted thereto, provided with an
induction:passage,the supporting-shaft for the
cylinders, a- permmteﬂ bearmg for said shaft,

|-and a steani-passage, o* 0% extending lﬁﬂﬂlbud
The I}C-G“L .

m*ﬂlw;r of the shafy, sub%t&ntmlly a8 descmbed

4, 1In eombmatwn_ with the recessed hub,the
projection fitting the hub, a main steam-sup-
ply passage, an exhaust-passage,and a supple-
mentai steam-supply passage in said projee-
tion having controlling means whereby the
engine may be started off the dead-center,sub-
st'mtmlly as described. .

5. In combination with the recessed hub of
the cylinders, a projeection fitting said recess
and having induction and. exhaust passages

110

115

| working in conneetion with portsin she eylin-
ders, passages over the bearing of the shaft of 120

the cylinders for the exhaust steam, and a
steam-space between the end of the pIOJe{ﬁl}lDll

and the bottom of the recess, said space com-

_.mummtmg with the exh.:wst -passage, substan-
'jfjj____l_tmll y as described..

125
. In i*ombmatmn Wlfh the recessed hub of
the ¢ylinders, a pIOJeCtIOH fitting said recess

and having induction and exhaust passages

working in connection with ports in the eylin-
ders, with exhaust-steam passagesover the bear-
ing of the shaft of the cylinders, the projection
bemg arranged in-the recess to leave a steam-
Space hebween the end thereof and the bottom
-of the. ["’me@s, sald space cemmumcatmg with

136 |
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-and disk to the periphery of the

the éxhaust-passage by a series of openings, f,
leading tothe elongated exhaust-passage in the
periphery of the E‘Etﬂ‘l]SlOl] subqtmtlally as
described.

7. In combination with the recessed hub of
the eylinders, aud the projection having the
induction-passages therecin, with a space be-
tween the end of the projection and the bottom
of the recess, and passages, as ¢ and {’ k, from
the interior of the recess through the eylinder
shalt, sub-

~ stantially as described.

L5

20

25

8. Incombination with the exhaust-passages
in the projection Gz, 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 1n
the other end ot the satd hub, and a passage,
0, in connection therewith, leadmn through
passage o to the casing, subatanbmll} as de-
seribed.

9. Incombination with the reeessed hub and
with thesupply and exhaust ports therein, the
projection (z, having similar supply and ex-
haust passages, the packing-rings on each side
of the circumiferential line of passages of the
port, and the packing-picees between the pas-

- sages, substantially as described.

30

35

40
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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 induction and edugtion
passages, segmental spring packing-rings ar-

ranged clr(,mn_tueut 1ally 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 a hub, pistons in
the cylinders mounted on a disk, said disk be-

“ing supported out of line with the hub of the

cylinders, and a conneceting-crank between the
cvlinders 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 eyllmlel

50

3

substantially as de-
seribed.

12. In combination with the cylinders
mounted on a hub supported oun a shaft, pis-
tons in said cylinders conuected 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-
stantially as described.

13. In combination with the e¢ylinders

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

60

tons in said cylinders conuected with a disk
supported in a shaft out-of line with the eyl-

‘inder-shaft, and a connecting-crank between

392,039

the eylinders and disk having a ball fitting &
socket in the disk, and an opening from said
socket to the 1interior of the casing, substan-
tially as deseribed.

14. In combination with the cylinders
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 cyi-
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 socl{eb substantlally as

{1(,'3(’1 ibed.

In combination

£

70

75
with the cylinders

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

tons in said eylinders connected with a disk
supported on a shaft out of line with the ¢yl-.
inder-shaft, a connecting-crank between the
cylinders and disk having a ball fitting a socket

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 c¢ylinders

‘mounted, as deseribed, on a hub, and a disk

mounted on a shaft out of line with that of the

- eylinders, pistons in the ¢ylinders, and a con-

necting-crank between the cylinders and disk
having a ball fitting a socket mn the disk, an
annular recess in the face of the disk, a pas-
sage from sald 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 cyl
inders and with adisk revolving eccentrically
thereto, pistons working in said cylinders,the
connections with the plthl]S being by means
of a hemispherical head having a plain face
bearing upon the point of & cone in the bog-
tom of thie piston, and means for holding the
hemispherical head to the piston, substantially
as described. |

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

having beveled faces with a lower point bear-

9 f-l

935

10

IO

I1

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

the loop fixed to the part 9 and encireling the
block 11, substantially as described.

It

Intestimony whereof Thave signed my name

to thisspecification in the presence of two sub-
seribing witnesses.
| W LLTAM J. LANE.
Witnesses: : -
(0. H. SUERMAN,

J. W. Rusor,
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