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SPECIFICATION forming vart of Letters Patent No. 332,499, dated December 15, 1885,

Applieation filed Angust 31, 1885,

Serial No. 175,717. (No model.)

-~ To all whom it may concern.:

Be it known that I, ROBERT CREUZBAUR,
residing at Brooklyn, in the county of Kings
and State of New York, a citizen of the United

5 States, have invented or discovered certain
 mnew and useful Improvements in Steam-En-
gines, of which improvements the following is

a specification.
In the accompanying drawings, which make
10 part of this specification, Figure 1 is a verti-
cal longitudinal central section through a
steam-engine embodying my invention; Fig.
2, a vertical transverse section, the right-hand
half being taken at the line z x of Fig. 1, and
15 the left-hand half at the line y y of same fig-
~ure; Fig. 3, a plan view, partly in section;
Fig. 4, a face view of the governor; Fig. 5, a
partial end view, as seen from the left; Fig.6,
a section through one of the pistons at the line
20 z z of KFig. 1, and Fig. 7 a horizontal section
through the main valve at the line w w of

Fig. 1.

My invention relates to steam-engines of the

single-acting type, having two or more cylin-

25 ders located side and side—that is, in parallel

planes at right angles to a common crank-
shatt; and its objects are, to provide novel and
improved means for («) facilitating the action
and enhancing the economy of the engine by
30 carrying off the exhaust-steam through the
sides of the cylindersatthe termination of the
working-stroke; (b) automatically controlling
the cut-off valve by a governor; (¢) preserving
the constant direction of strain when used as
35 a condensing-engine by connecting the crank-
case with the exhaust-passage or condenser,
and (d) reversing and starting the engine by
simple mechanisn.
- The 1mprovements claimed are hereinafter
40 fully set forth.
| In the practice of my invention I provide
twoor more single-acting eylinders, each pref-
erably composed of an upper higher-tempera-
ture section, 1, and a lower lower-temperature
45 section, 2, which sections are bored out to sub-
stantially equal diameters, and are firmly se-
cured together by bolts passing through
flanges 3, between which is interposed a heat-
intercepting packing, 4, of any suitable ma-
50 terial which is substantially a non-conductor

of heat. The cylinders are located side and
side—that is to say, with their axes in paral-
lel planes—and are secured to the top of a
closed crank case or chamber, 5, having end
bearings, 41, for the journals 50 of a crank- ss
shatt, 51, which is mounted in said bearings

| at right angles to the axes of the cylinders.

Access to the interior of the erank-caseis per-
mitted by a removable head or bonnet, 6,
closing an opening in one of its sides, and €o
sultable lateral and end flanges are formed
upon the lowerside of the case, throngh which
1t may be secured upon the foundation on
which the engine rests when in operation.
Hach cylinder is open at its lower end, and is 65
fitted with a long piston, 7, of the trunk class,
and said pistons are coupled by conncecting-
rods 9 9with crank-pins 8 8, which are set, op-
posite one to the other, or at one hundred and
elghty degrees apart, upon a pair of double 70
cranks, 1010, formed upon the crank-shaft 51.
Steam from the boiler is supplied through a
steam-pipe, 11, to a steam-jacke$, 31, which
covers the heads of the upper sections, 1, of
the cylinders, and incloses a valve case or 75
chest, 32, located above and centrally between
the cylinders. Thesteam from the jacket en-
ters the valve-case through supply-ports 16
in a pressure-relieving plate, 17, which is
fixed to and closes the top of the valve-case, &:
sald ports corresponding in position and di-
mensions with cylinder-ports 13 14, formed
In the valve-seat 18, and Ileading there-
from into the upper ends of the cylinders.
~The admission of steam to and its exhaust 85
from the cylinders is effected by a disk or

block main or distribution valve, 12, adapted

to be rotated, as presently to be described,
upon the valve-seat 18, and fitting between the
same and an adjustable cut-off plate, 21, said go
cut-off plate fitting between the top of the
valve and the pressure-relieving plate 17, and
having cut-off ports 20, communicating with
the supply-ports 16 thereof. 'In the rotation
of the valve 12, steam passing through the gg
ports 16 and 20 is supplied alternately to the
cylinder-ports 13and 14 through a steam-port,
19,1n the valve, andisexhausted from the cyl-
inders through exhaust-channels 21, which sur-
round the major portion of the upper sections, 1oc



1, of the cy]mders and commumeate Wlth a
Serles of cylinder-exhaust ports, 22, formed in
the shells of the cylinders in such pOSlthl’] as
to be open to a series of exhaust-ports, 23, in
the pistons 7 for the full width of said po_rts
23 when the pistons reach the lower terminals
of their strokes.

~ from the chrannels 21 through an exhaust-pipe,

IO

20

15, connected thereto to the atmosphere or to

a condenser. The main valve 12 1s connected
by a coupling, 24, to an upper valve-spindle
section, 25, which is connected through asleeve,
26, with a lower spindle-section, 27 Jomnaled
In a bearing, 28, in the crank- ca,se5 and hav-
ing secured upon its lower end a miter- -oear,

- 29, which engages a corresponding gear, 30

fixed upon the crank-shaft 51. To “Ldmlt of
thereversal of the engine,the sleeve 26 1s fitted
with the capacity of end movement upon the
valve-spindle section 25, whieh rotates in uni-

son with the main V‘llve 12, and said section
1s coupled to the sleeve 26 by a key, 33, fixed

~1n the section 25, and having its ends ﬁtting

25

30

in opposite helical grooves 34 in the sleeve 26,
which sleeve is in turn connected with the
lower spindle-section, 27, by a key, 35, fixed
in the section 27, and having -its ends fitting

in oppostte straight longitudinal grooves 36
In the sleeve 26.
downwardiy from the position shown the ends

By moving the sleeve 26

of the key 33, following the helical grooves
34, effect the rotation -of the upper spindle-

- section, 25, and the connected main valve 12

35

into position for reversing the direction of ro-
tation of the crank-shafs, a reverse operation
being effected by the upward movement of

~the sleeve into the position shown. Thesleeve
18 moved by means of a reversing-lever, 37,

4.0

45

99

'falther obwons that 1f desmed

tion of the main valve 12,
. lation 18 effected by a governor carried by the

fixed upon a shaft, 38, journaled in a bearmg,
39, and carrying a crank, 40, on the horizon-
ta,l arm of which is formed 2 pin, 41, which
engages a circumierential groove, 42, on the
upper end of the sleeve 26. The erank and

“its attachments may be duplicated on the op-

posite side of the engine. It will be evident
that both sets of grooves in the sleeve may be
made helical,with one-half the pitch required
when one set 1s straight, the latter construe-
tion, however, belnﬂ*of less cost; and it will be
in lieu of
using keys, asshown, Iums may project from the
inside of bhe sleeve mto orooves in the spindle-
sections. The degree of expansionisvaried by
the adjustment of the cut-off plate 21, steam
being cut off at a less or greater fraction of the
stroke, respectively, accordingly as the cut-

off plate is turned in direction opposite to or

1n correspondence with the direction of rota-
Automatic regu-

main driving-pulley 43 of the crank-shaft, and

coupled, as presently to be described, with the

cut-off plate. The governoris composed of a

~pair of weights, 44, pivoted by pins 45 to the
pulley 43,the centrifugal action of said weights
being opposed by springs 46, by which they
are coupled between their pivots and their |

The exhaust-steam passes
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| free ends to their supporting-pulley. The in-

ward and outward movements of the weights,
under variations of centrifugal force induced 7o
by variations of pressure or resistance, or
both, impart longitudinal movement in one or
the other direction, respectively, to a sleeve,
47, which is fitted to move endwise on a key,
48, fixed in the hub of the pulley 43, such 75
movement being effected by the ennawemenb
of helical arms 49, projecting 111wald]y from
the welghts 44, w1th corresponding grooves,
52, in the Sleeve 47.. Themotion of the sleeve

47 is transmitted to the cut-off plate through 80

a double-armed lever, 53, journaled to a brack-
et, 54, fixed to one of the cylinders, said lever
engaging, by its forked lower end, a circum-
ferential ﬂ‘roove, 55, in the sleeve 47 and be-
1ng coupled at its upper end to a bar 56, the 83

opposite end of which is in turn eoupled to

an arm,H7, fixed upon thestem 58 of the cut-off
plate. Upon the completion of the working-
stroke of the pistons, as illustrated on the

right of Fig. 1, steam is exhausted through the go

exhausb-ports 23 of the pistons, cylinder-ex-

‘haust ports 22, exhaust-channels 21, and ex-:

haust-pipe 15. In order t¢ main a pressure.

below the pistons as low as or lower than that

of the exhaust-steam above them, communica- 95
tion is established between the crank-case and.:
the exhaust-channels 21 by a passage, 59, as
shown in Fig. 2, and such maintenance of low.
pressure in the crank-case is furthered by the
employment of a leak-proof packing around

the crank-shaft 51. An annular lantern-gland,

60, perforated to admit lubricating packing-

-fluid from a chamber, 61, partially surround-

ing the crank-shaft, 1S located between two.
bodles of packing 62 atmospheric pressure.
being admitted to the chamber 61 by an.open-
ing, 63, therein. The air which tends to en-
ter the crank-case along the crank-shaft is ob-
structed by the packing-fluid surrounding the
crank-shaft under atmospheric pressure. Por-
ous packing may be employed in lieu of the
lantern-gland 60, 1f desired. | -

To facilitate the starting of the engine, each:

cylinder may be provided with a staltmg o
115

valve, 64, the two valves beingsimultaneously
controlled by a hand-lever,65,fixed to the stem-
of onevalve and coupled by a connecting-rod, -
66, to the stem of the other. The St‘l,rtmn ;
Valves are fitted in casings 67, which cornmu-
nicate with the jacket 31 by OppOSIte ‘steam- -

ports 68, the valves being provided with cor-

responding ports, 69. The engine may be.
started by said valves, the exhaust taking .
place through the cylinder-exhaust ports 22,
before specified. The valves may further be
provided with special exhaust-ports 70, which
are adapted tobe brought into communication
with exhaust-ports 71 in the valve-casings,

leading into channels 72,communicating with
130

the main exhaust-channels 21. The relative
positions of the ports in the two valves and
theircasingsaresuchthat whenthesteam-ports

in one valve deliver steam to its cylinder the
exhaust-ports of the other valve are open to
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~which backs the packing-rings 80.
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the main exhaust-channel, and vice versa,
there being a dead-space between the steam
and exhaubb portb, which permits both valves
to be cut off from the cylinders,as indiecated
in Fig. 3.

I am aware that the employ ment of valves

for affording direct admission of steam to the -

low-pressure cylinders of compound engines
18 not new, and do not theretore herein claitn
a direct-steam-admission valve,either broadly
Or 1n the combination with other members 1n
a specific construction which is sef forth in
another application filed by me July 13,1885,
Serial No. 171,413.

In inst-:.:mces where it may be desirable to
prevent as far as practicable the admixture
of the steam with water-vitiating lubricants,
as 1n condensing marine engines, such obJect
is attained as follows: Alubrlmtmﬂ -chamnber,
73, is formed in the body of the main valve
12, to which access may be had for the inser-
tion of lubricant by the removal of a screw-
piug, 74, closing an opening in the cap of the
jacket surrounding the valve-chamber. The
lubricant percolates from the chamber 73
through one or more porous plugs, 75, Fig. 7,
to thex alve-seat.
into and out of the chamber 73 will lubricate
the top of the valve in contact with the cut-
off plate, and the lubricant escaping upon the
sleeve 26 will enter befween sald sleeve and
the spindle-sections 25 27, and thereby effect
the lubrication of said members. The pistons
7 are provided with lubricating-chambers 76,
to which access 1s afforded by screw-plugs 77
and 94, and from which the lubricant passes
through channels 78 to porous packing 79,
The lu-
bricant 1s also conducted through channels 78
to the interior S1 of the wrist-pins 82 of the
connecting -rods, from which it percolates
through porous plugs 83 to the surfaces to be
Jubricated, and likewise passes through pro-
longations of the channels 7S to annular cham-
bers S41in the lower ends of the pistons, whence
1t percolates through porous packing 85,t0 lu-
bricate the lower sections of the evhnders A
disk of heat-intercepting packing,86,is insert-
ed in each piston below its lubricating-cham-
ber 76,to prevent the passage of heat through
the piston. The crank-pins 8 and central
shaft-bearing, 87, are similarly lubricated,the
labricant being introduced through openings
closed by plugs 33 89 into central chambers, 90
91, in the crank-pins and shaft, and passing
therefrom to the frictional surfaces through
porous plags 92 93.

The means above described for affording
Inbrication to the eylinders, pistons, distribu-
tion-valve, and crank-pins and shaft-bearing,
being desirably applicable to an engine em-
bodying my improvements, are illustrated in
connection therewith, but are not herein
claimed, as the same will constitute the sub-

65 ject- ‘matter of a separate application or appli-

cations to be filed by me in due time.

I claim herein as my invention—

The oscillations of the sream-

1. The combination of two or more single-
acting cylinders located side and side at right
angles to a common crank-shatt, pistons fit-
ting said cylinders and coupled to crank-pins

~on said shaft, a steam-distribution valve gov-

erning the supply of steam to said cylinders
and having no exhaust-port, and exhaust-
ports formed in the pistons and adapted to
communicate with exhaust-ports in the shells
of the cylinders, leading 1nto channels or pas-
sages on the exterior thereof, substantially as
set forth.

2. The combination of two or more single-
acting cylinders located side and side at right
anfrlus to a common crank-shaft which lotth‘S
in a closed crank case or chamber, pistons fit-
ting said c¢ylinders and coupled to crank- -pins
on sald shaft, a distribution-valve governing
the supply of steam to said cylinders, an ex-
haust-passage serving to convey steam ex-
haunsted from the cylinders through the sides
thereof to a condenser, and an unohstructed
channel connecting the crank-case and ex-
haust-passage, substantially as set forth.

3. The combination of two or more single-
acting cylinders located side and side at right
angles to a common crank-shaft, pistons fitting
said eylinders and coupled to crank-pins on
said shaff, a distribution-valve rotated by
gearing from the crank-shaft and governing
the supply of steam to the ¢cylinders, and a re-
versing mechanism consisting of two spindle-
sections, one coupled to the valve and the
other geared to the erank-shaft, a sleeve hav-
ing end motion and inclosing said spindle-sec-
tions at their adjacent ends, keys or lugs en-
gaging the spindle-sections and diverging
grooves 1n the sleeve, and a hand-lever and
crank-arm for Imparting end movement to
the sleeve, substantially as set forth.

4. The combination of two or more single-
acting cylinders located side and side at lwht
fmnles to a common crank-shatft, pistons ﬁttmc-*
said cylinders and coupled to crank- -pins on
said shalft, a distribution-valve governing the
supply of steam to said cylinders, and inlet-
valves operated by a hand-lever and govern-
ing-ports leading from a steam-jacket into the
cylinders, substantially as set forth.

5. The combination of two or more single-
acting cylinders located side and side ab right
angles to a common crank-shaft, pistons fitting
sald eylinders and coupled to crank-pins on
sald shaft, a distripution-valve governing the
supply of steam to said eylinders, and a hand-
operated inlet-valve for each cylinder, said
valves governing alternately passages leading
from a steam-jacket to the cylinders and from
the cylinders to the exhaust-pipe, substan-
tially as set forth.

In testimony whereof 1 have hereunto set
my hand.

ROBERT CREUZBAUR.

VWitnesses:
CHAs. 8. PEASE,
W. L. McCUuLLAGH,
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