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verted by means of a wabbler-into rotary mo- -

is

20

- eylinder type of steam-engine with portions.
of theeylinder and cross-head sections broken.

35

40
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UNITED STATES PATENT OFFICE.

' HENRY S. BALDWIN, OF LYNN, MASSACHUSETTS,

ASSIGNOR, BY MESNE

ASSIGNMENTS, TO GENERAL ELEOTRIO OOMPANY A CORPORATION

OF NEW YORK

MULTI PL.E-CYL_I NDER S_TEAM -ENGINE.

| raPECIFIGATION Iermmg part of Letters Pa.tent No. 747 026, dated December 29, 1903
~Application filed J une 1, 1903. Senal No. 159.483. (Nn medel ) |

To all whom tt may concerm:

- Be it known that I, HENRY S. BALDWIN, a | .
-eross-head and steam-exhaust section B,

_eylinder or piston section C, and the cam-in-
closing section D—the eeveml sections being

citizen of the United States, residing at Lynn,
county of Essex, State of Massachusetts, have
invented certain new and useful Improve-

ments in Multiple- Oylmder Steam-Kngines,

of which the following is a specification. =

The presentinven mon relates to a multiple-
cylmder steam-engine of that type disclosed
in the joint appllea,tlon of Hermann Lemp

and Otto F. Persson, Serial No. 138,616, filed
January 12, 1403, whereby parallel recipro-

cating motlon of the several pistons is con-

tion of the central erank-shaft disposed par-
allel to the direction of motion of the pistons.

Generallystated, the presentinvention con-
sists in certain novel features of construc-

‘tion whereby the engine is rendered- more

simple, durable, and cheap to construct.
For a consideration of what I believe to be

‘novel and my invention attention is ealled to

the desceription and ¢laims appended thereto.

In the accompanying drawings, which rep-

resent one embodiment of my invention, Fig-
ure 1 1s a longitudinal section of a multiple-

away. Fig. 2 isa vertical transverse section

taken on line £ 2 of Fig. 1, showing the steam-.

admission valvesand guide-ring forthe valve-
tappets.
tion of a cylinder, the steam-chest, and valve
mechanism., Kig. 4 is a perspective view of
the valve-tappet guide-ring; and Fig. 518 a
verticaltransversesection of theengine,taken
on line 5 5 of Fig.1 and showmg the interior
of the cross-head section.

Similar reference ehamcters indicate cor-
responding parts. -

‘As I have selected to 1llustra.te the distine-
‘tive features of myinvention as applied to the

- engine set forth in the application hereinbe-

45

fore named of Hermann Lemp and Otto F.
Persson, Serial No. 138,616, the desecription

of the details of econstruction of the engine in
this case will pertain more especially to those
parts to which my invention 1s particularly
Ielaned | S

Fig. 3 is a detail section of a por-.

}

The engine-fra,me comprises four main sec-

50

tions—namely, the wal)bler-eeetion A, the

separably secured - together by logitudinal

| side bars L, whlch latter are shown in seol}mn
in Fig. 5. |

While it 18 deSwable to suspend the engine

on transverse barsbetweensupporting-beams,
as referred to in the above-mentioned appli-
cation, I have found it preferable for the
purpoqe of fa,ellltdbmg the removal of the en-

gine from 1ts supporting cross-bars to furnish
the hangers with removable caps.
hangers 1 and 2, respectively, of t.he wabbler-.
cage 3 and the plate 4 of the head portion of

“the cam- inclosing section are provided with

caps 9, that are secured to the hangers by

-bhrouwh bolts in a common manner.

The section A, containing the wabbler 6,
its bearing and gmdmg devices, the erank-
shaft 7,

‘Thus the
65. s

extendmﬂ‘ longitudinally and cen-

the -
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trally through the several gsections, and the

ecrank-pin connection with the wabbler the

cam-inclosing section D, and the front bear-

‘ing 8 of the crank-shaft are features all of-
familiar construction and the same involve

no elementsof myinvention. Thecross-head

section B embodies in a single casting, pref- |
erably of iron, cross-head guides 9, circumn-
ferential connecting - webs 10 between said -

5

80 ,.

gunides, a main shaft-bearing 11, an exhaunst- |

chamber plate 12, and bmdge-—pleees 13, con-
This Gaqt,mg is

necting said webs and plate.
of a mechanical construction that can be

easily produced and particularly obviates the
1 necessity of machined parts and joints due

toseparatesections, whichimpairthestrength -
of the engine-frame and also dispense with

the tie- bolbe extendiug from the wabbler-sec-
tion to the middle section, as hitherto.

eylindrical guides. 9 for the.eross heads are

four 1n number, as shown, and are disposed

symmetrically around thecentralshaft 7, with

their axes parallel with that of the shaft.
The circumferential webs 10 connect the

cross-head guides tangentially at their outer-

| most points, S0 as to form,in connection with -

Hpi——ry -0 e e o Hh1J '
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the end plate 14 of the cross-head section and [ sition as to bearranged radially with respect
the main shaft-bearing 11, carried thereby, a

hollow interior, that combines with the wab-
bler-section to form a closed-in oil-contain-
ing chamber for the e¢rank and the wabbler.
The main shaft-bearing is provided with an
annular oil-duct 15, commuaicating with the
closed-in chamber, and thus by the splashing
of the oil therein the shaft and other parts
are properly lubricated. | f

In order to maintain atmospheric pressure
and free circulation of air within the closed-
in chamber, an oil-entrapping ventilator 16
is provided in the top connecting-web of the
cross-head section, the same being of com-
mon construcbion. |

The exhaust-chamber is substantially an
annular plate having circular recesses 18/,
Fig. 1, that register with the open ends ot
the piston-cylinders 18, and between and con-
necting these recesses are cored-out passages
17, so that by means of these passages and
recesses the open ends of the piston-cylin-
ders are all in constant communtcation, or,

z¢ in other words, the exhaust-chamberis a com-
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mon exhaust for the eylinders. The plates
12 and 14 are provided with Dbosses 19 on
their exterior surfaces, which aline with the
axes of the piston-cylinders and cross-head
guides and in which are tightly fitted sleeves
20 for protecting the piston-rods 21.
inder-section C comprises a plarality of cyl-
inders arranged in a manner similar to the
cross-head guides relatively to the central
shaft 7. These cylinders are connected at
their open ends by a plate portion 22 and at
their closed ends or heads by a steam-carry-
ing condnit 23, which latter extends circum-
ferentially of the group of eylinders and car-
ries forwardly-extending steam-chests 24. At
a suitable point, preferably at the bottom, the
steam-conduit 23 is provided with a throttle-
valve 25, connected directly thereto. The
exhaustor open ends of the cylinders are pro-
vided with approximately semi-annular ex-
haust-passages 26, as shown in Figs. 1land Z,
that open into the recesses 18, said passages
26 having communieation with the steam-
space of the cylinders through ports 27, whieh
are uncovered at the end of the outward
stroke of the pistons.

The admission ends of the cylinders are
provided with the usual clearance-spaces 23,
thatcommunicate with the conduit 23 through
the steam-chests 24. The steam-chests are
arranged at the heads of the cylinders and
are divided into two compartments by parti-
tions 29, which latter are provided with valve-
seats for the steam-admission valves, prefer-
ably puppet-valves 30, as shown in Figs. 2
and 3. The valvesarearranged toopen out-
wardly, so as to relieve any undue compres-
sion in the cylinder due to any cause.

" The stems 31 of the valves pass through
elongated bushings or sleeves 32, which are

. — —

Theeyl- |

|

by a detachable screw -threaded plug.

to a point coincident with the axis of thecen-
tral shaft. At the inner ends of the stems
31 are tappets 33, having rectangular guide-

‘surfaces, and antifrietion-rollers 34, that en-

gage with a revolving cam-sleeve 35 on the
central shaft. The usual valve-springs 36,
surrounding the stem and bushing, are pro-
vided. Situated in line with the outer end of
each valve-stem is an opening which is closed
By
removing the plug and the key or nut which
is attached to the inner end of the stem the
valve as a whole can be removed without tak-
ing down the engine or disturbing its anti-
friction roller or guide. Manifestly such an
arrangement is desirable, since it permits of
repairs being quickly made. |

The cam-inclosing section D forms a hous-
ing for the cam-sleeve and valve - tappets.
These last - mentioned members extend
through openings in the wall of the cam-in-
closing section, and they are guided by means
of a stationary guide ring or plate 37, Figs,
1 and 4. This ring consists of a casting of
suitable bearing material having a flat por-
tion 38 and diametrically opposite grooves
39, extending from the circumference to the
opening at the center of the ring, as shown
in Fig. 4.

The guide-ring 37 is assembled in the cam-
inclosing section D, which latter is cast with
a reduaced portion 40, Fig. 1, that encircles
the central shaft and projects into the ¢ylin-
der-section ¢ between the ecylinders. The
cuide-ring surrounds the cam-sleeve 35 on
the central shaft and is secured to the re-
duaced portion, as by riveting, the upper part
of the ring being recessed to provide for the
movement of the cam-actuating device or
shipper 41. The valve-tappets are confined
in the flat-sided grooves 39 of the guide-ring,
which afford large bearings to insure perfect
alinement of the valve-stems on their bear-
ing-sleeves.  Aunother object, however, at-
tained by the guide-ring is that of obviating
the use of separate guide-bushings in the
wall of the cam-inciosing section D for the
valve-stems, as in the construction hitherto.

- The reduced portion 40 of the cam-inclos-
ing section is provided with a guide 42, which
registers with a similar guide 43 on the main
shaft-bearing 11, The cam-shipper is mov-
ably supported in these guides, and its move-
ment is accomplished by a rack earried on 1ts
rear end, that meshes with a pinion 44, Fig.
5, secured adjacent the lower end of a shatt
45, which extends vertically from a step-
bearing in the main shaft-bearing 11 through
a removable bearing 46, attached to the top

one of the bridge - pieces 13 and having a

sprocket- wheel 47 keyed to its upper end.
The cam-sleeve carries suitable camn-surfaces,
which while revolving with the crank-shaft 7
engage saccessively the valve-tappets that

serewed into the steam-chests in sueh a po- 1 actuate the valves, and in order to control

70

75

80

Qo

95

IOO

105

IIO

115

120

125

130




747,926

the action of the engine the cam-thpper is]

| Opelated S0 as to present the desired work-

ing surface of the cams ornon-working sur-
fcwe of the sleeve to the tappets for regulab-
ing the point of cut-off of the steam-admis-

sion or for throwing the valves out of serv-

ice'in a manner Well known.
The frout of the cam- molobmg sebblon D is

~ closed by the upper plate 4, carrying the

10,

hanger 2, as hereinbefore mentioned, and a
lower plate 48, which together form the head
of thesection, and these also support the fronu
bearing 8 for the craunk-shaft. *

The motive parts of the engine are of fa-
miliar construction, consisting of a plurality
of pistons 49 and eross-heads 50, adapted to

- reciprocate, respectively, in the steam- eylin-

.:20
25
30
35

o

45

ders and cross-head guides, piston-rods 21,

connecting-rods 51, the wabbler 6, and the
crank 52 of the contral shaft 7. |

From the foregoing description the opera-
tion of the engine will be understood to be
as follows: Steam is admitted to the cylin-
ders in successive order, thereby imparting
successive impulses to the pistons under the

expansmn of the steam. The motion of the

pistons is communicated to the wabbler, caus-
ing a rotative movement of the erank- -pin,

which in turn imparts its movement to the
crank-shaft. Asthe cam-sleeve rotates with
the erank-shaft the cams are brought into
active engagement with the valve-tappets one
after another,opening the valves successively
and :.-'Ldmitting the steam to the piston-cylin-
ders in the sameorder. Reversingthe order

~of opening the valves obviously changes the

direction of rotation of the erank-Qhaft |
In accordance with the provisions of the

patent statutes I have deseribed the prinei-

ple of operation of my invention, together
with the apparatus which 1 now consider to
be the best embodiment thereof; but I de-
sire to have it understood that the'a.pparatus
shown is only illustrative and that the in-
venticn ean be carried out by other means.

What I elaim as new, and desire to secure

by Letters Patent of the United States, is—

50
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1. In a multiple-eylinder engine, the com-
bination with a central shaft, of a eylinder-
section, and a cross-head section hd,vmﬂ' an
mteﬂ'ml exhaust-plate.

2. “In a multiple-cylinder enﬂ'me the com-

bination with a central shatt, of a cylinder- |

section,a cross-head section,an exhaust-plate,
and bridge-pieces integral with said cross-
head section and exhaust-plate. '

3. In a multiple-eylinder engine, the com-

“bination with a central shaft, of a support-

ing - frame, a eyhndel secllon and a Cross-
head section carrying an exhd,ust-plate inte-
egral therewith.

4. In a multlple-cylmder engine, a Cross-
head section, comprising an integral casting
having para,llel guides, a crank- sha,ft bear-
ing, an exhaust-plate, and bridge- pleces con-
necting the plate and n'u1des

|

cam - inclosing
stationary guide-ring arranged in -

5. In a multiple-eylinder engine, a cross-

S

head section, comprising an integral casting

| of parallel eylindrical guidessunitably spaced .

about a common axis, a forwardly-extending

crank-shaft bearing, an exhaust-plate, and’

bridge-pieces connecting the plate and guaides.

- 6. In a multiple-cylinder engine, the com- -
bination with a cylinder-section, of a cross-

head section comprising a plate portion, ey-
lindrical guides, circamferential webs cou-
necting the rrmdes, a crank-shaft bearing car-
ried by the plate portion, an exhaust-plate,
bridge-pieces connecting the plate and webs,
and means securing the sections together.
7. In a multiple-cylinder engine, the com-
bination of a crank, a wabbler-section, a wab-

bler mounted therein, a cross-head section
having a hollow portion forming with the wab-
bler-section an inclosed oil-containing ¢cham-
ber for the wabbler and c¢rank, and an oil-

trap ventilator in the cross-head section.

8. In a multiple-cylinder engine, the com-
bination with a central shaft, of a c¢ylin-

drical section, a cross-head section comprising
a casting having cylindrical guides, an ex-
haust-plate and bridge-pieces, and means sup-

75

8o

9°

porting the sections in posmlon around the

central shaft.
9. Ina multlple -CY linder engine, a cylin-
der-section comprising an integral casting

05

having a plurality of cylinders, a plate con-

necting the cylinders at one end, a circum-
ferential steam-conduit connecting the cylin-

ders at the opposite end, and steam-chests

extendinglon gltudma,lly from the steam-con-
duis. -
10. In a multiple-eylinder engme the com-

bination with a central shaft, of a plurality
of parallel cylinders dmposed symmetrically
around the shaft, a circumferential steam-

admission conduit arranged on the cylinders,

steam-chests extending outwardly from the
conduit and connectmg the latter with the
cylinders, and admlsmon valve‘-‘s a,rra,nged in
the steam-chests. -

ICO

105

110

11. Ina multiple-cylinder engine, the coul-"'
bination with a central shaft, of a eylinder--

section, pistons therefor, steam-chests there-
for, admission-valves operating in the chests,
bearing-sleeves for the stems of the valves,
cam and tappet means for actuating the
valves, and a guide-ring surrounding the cen-
tral shaft for guiding the tappets of the valve-
stems.

12. In amultiple- cyhnder steam- engme the

combination of a central shaft, a cyhnder-'_
section, pistons therefor, a4 cam-sleeve on the.

shaft, a shipperforactuabing the sleeve, a
‘ section, -steam - admission
valves, a

-1_15'

120

I’és

the cam-inclosing section, the said ring be-

ing slotted in the line of movement of the
shipper, and valve-tappets extending into the
cam—m(,losmg section a,nd being gmded by

the ring.

13. The combmﬂtlon of a nlurallty of eyl—:

1 . ey . ] . 1 1
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inders, pistons therefor, steam-chests, admis-
sion-valves therefor, radially-disposed valve-
stems, bearing-sleeves for the valve-stems,
tappets at the outer ends of the stems, and
5 a plate having radial grooves forming guide-
ways for the valve-stem tappets.
14. The combination of a plurality of cyl-
inders, pistons therefor, a steam-chest ra-
dially disposed, spring-controlier puppet-

10 valves therefor, cam-actuating means for the |

L |

valves, a guide-ring providing bearings for
theouterends of the valve-stems, and a crank

for actuating the cams. |
In witness whereof I have hereunto set my

hand this 28th day of May, 1903.
HENRY S. BALDWIN.

Witnesses:
"DucAaLD McK. B’ICI{ILLOP:

JOHN A. MCMANUS.
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