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UNITED STATES 
Patented January 19, 1904. 

PATENT OFFICE. 

CHARLES CROMPTON, OF WORCESTER, MASSACHUSETTS, 

SEAM a ENGINE. 

SPECIFICATION forming part of Letters. Patent No. 749,958, dated January 19, 1904. 
Application filed March 3, 1900, serial No. 7,171. (No model.) 

Ta ?till tuho, it may concern. 
Be it known that I, CHARLEs CROMPTON, 
citizen of the United States, residing at 

Worcester, in the county of Worcester and 
Commanwealth of Massachusetts, have in 
vented a new - and useful Improvement in 
Stean-Engines, of which the following is a 
Specification accompanied by drawings, form 
ing a part of the same, in which 

Figure 1 represents a side elevation of an 
engine embodying my invention, with the 
stealin-chest and cylinders shown in central 
Sectional view. Fig. 2 is an end view of the 
engine represented in Fig. 1. Fig. 3 is an 
end view of a rotating valve-stem, showing 
the gearing is which it is rotated, with a hub 
of One of the gears shown in central sectional 

Fig. 4 represents a transverse sec 
tionai view of the steam-chest and rotating 
valve on line 4 4, Fig. 1, showing the position 
of the rotating valve and its steam-ports for 
admitting steam to the cylinder 1 when its 
piston is in the position shown in Fig. 1. 
Fig. 5 represents the same transverse sec 
tional view of the steam-chest and rotating 
valve as shown in Fig. 4, but with the steam 
ports of cylinder 1 in their position when the 
rotating valve has been moved forward in or 
der to reverse the engine. Fig. 6 is a trans 
verse sectional view of the steam-chest and 
rotating waive, with its exhaust-ports in posi 
tion to exhaust the steam from cylinder 3 
when its piston is in position shown in Fig. 
1. Fig. 7 is a similar transverse sectional 
view to that shown in Fig. 6, but with their 
exhaust-ports in their position when the ro 
tating valve has been moved forward to re 
verse the ergine. Fig. 7" is a top view of a 
portion of the rotating valve, the upper half 
having been removed that portion of the 
wave heing shown which extends from one 
end across the exhaust-orts of cylinders 1 
at 2. Fig. " is a cletached view of the le 
ver 56 and cinected lately by which the en 
gine is reversel. 
diagrariamatic sketches which show the rela 
tive is sition if the st: iii-ports for each of 
the 'A' iters L. 2, 3, it i - when their pistons 
are ii th ( 'it in reliesentel in Fig. 1, 
Figs. S, 12, 183, and 2) showing the position 

Figs. *s to 2, inclusive, are 

of the admission - ports and Figs. 9, 13, 17, 
and 21 showing the position of the exhaust 
ports; and Figs: 10 to 23, inclusive, are simi 
lar diagrammatic figures which show the po 
sition of the steam-ports for each of the four 
cylinders when the rotating valve has been 
moved forward in order to reverse the engine. 

Similar reference - figures refer to similar 
parts in the different views. 
The object of my invention is to provide a 

steam-engine adapted to be used as a motor 
for the propulsion of automobiles, yachts, 
and for such uses as require a prime mover 
in a compact form; and it consists in certain 
novel details of construction and arrangement 
of parts, as hereinafter described, and set forth 
in the annexed claims. 
The engine represented in the accompany 

ing drawings as embodying my invention 
comprises four single-acting cylinders pro 
vided with a common valve mechanism and 
having their pistons connected with a com 
mon crank-shaft. 

Referring to the drawings, 1, 2, 3, and 4 
denote the four cylinders of the engine, pro 
vided with pistons 5, 6, 7, and 8, connected 
by piston-rods 9, 10, 11, and 12 with a com 
mon crank-shaft 13 in the manner usual in en 
gines of this class. One end of each of the 
cylinders is supported in a concentric Socket 
or circular recess 14 in one side of the rec 
tangular steam-chest 15, and the opposite ends 
of the cylinders are supported by a plate 16, 
which is connected with the steam-chest 15 by 
means of screw-threaded tie-rods 17, and the 
journal-boxes 18 of the crank-shaft are con 
nected with a plate 16 by similar Screw 
threaded tie-rods 19. The ends of the cylin 
ders are inserted in the concentric Sockets 14 
and are clamped between the steam-chest a 
and the plate 16 by means of the Screw-threaded 
tie-rods 17. The steam-chest 15 is provided 
with a concentric hole to receive and form a 
bearing for a hollow cylindrical rotating valve 

| 20. The hollow cylindrical rotating valve 
20 is reduced at each end to form journals 21 
and 22, the former rotating in a journal 
bearing 23 and the latter rotating in a jou'. 
nal-bearing 24, by which the valve is held 
from end wise movement. The bearing 24 
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consists of a stuffing-box provided with a fol 
lower 25 and an internally-screw-threaded cap 
26, fitting an external thread on the stuffing 
box. by which the follower is crowded against 
the packing 27. The steam-chest is provided 
with chambers 28, 29, and 30, which commu 
nicate with each other by steam-passages 31 
in the corners of the steam-chest, as repre 
sented in Figs. 6 and 7. When the rotating 
cylindrical valve 20 is inserted in the steam 
chest, it passes through the chambers 28, 29, 
and 30, fortning steam-spaces between the in 
i) et' walls of the steam-chest and the outside 
(if the valve. Steam is admi.ed to the cen 
tral steam-space 28 by a pipe 32 and from the 
steal in-space 28 stean passes through the pas 
Sages 31 to the steam-spaces 29 and 30. The 
journal 22 is solid, but the journal 21 is hol 
low and communicates with the interior of 
the cylindrical valve 20 and constitutes an ex 
haust-pipe through its open end. The rotating 
valve 20 is provided with openings 33, which 
communicate with the interior and periodically 
register as the valve rotates with exhaust 
ports 34, leading from the cylinders, thereby 
permitting the exhaust-steam to pass into the 
center of the cylindrical valve 20 and be ex 
hausted through the open end of the journal 
22. The position of the opening in the valve 
relatively to the exhaust-port of the cylinder 
during the period of exhaust is represented 
in Fig. 6, which is a transverse sectional view 
of the steam chest and valve on the line 6 6, 
Fig. 1, showing the position of the valve rela 
tive to the exhaust-port of cylinder 3 when 
its piston is in the position shown in Fig. 1. 
The rotating valve 20 is also provided with 
a series of short cylindrical recesses 35, which 
as the valve rotates periodically connect the 
steam spaces 28, 29, and 30 with steam-ad 
mission ports which communicate with the cylinders 1.2, and 3. 
The arrangement of the steam-admission 

ports are the same in each of the four cylin 
inders, and Fig. 4 represents a transverse sec 
tional view of the steam chest and valve on 
line 4 4, Fig. 1, showing the steam-admission 
ports 36 and 36 of cylinder 1 and the posi 
tion of the valve and its recesses 35 when the 
piston of the cylinder is in the position shown 
in Fig. i. The steam-chest bears against the 
;itating save at 37 and 38 upon each side of 
'he ports 36 and 36", so as to cut off the colm 
Iunication between the steam-spaces and the 
admission-ports, except as communication is 
established between them through the cylin 
rical recesses 35 in the valve. The bearings 

37 are slightly greater than the width of the 
recesses 35, and the bearings 38 are narrower 
tlan the width of the recesses 35, as shown in 
iig. 5 st) that whenever the recesses 33 Span 
i.e. narrow learings 38 as the valve rotates 
initanication is established between the 

NL'ar-space aid the admission-ports, the reby 
a titling si can to the cylintle's. 
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mission-port 36 is connected by a recess 35 in 
the valve directly with the steam-space 29, 
and the steam-chest is provided with a recess 
39 beneath the valve 2), which coininiinicates 
at one end with the steam-space 29 to provide 
a passage for stean) through the admission 
port 36". The recesses 35 and the exhaust 
openings 33 are arranged on the rotating 
valve 20 to admit exhaust-steam at regular in 
tervals successively to each of the cylinders 1, 
2, 3, and 4 by a continuous rotary movement 
of the valve as it is driven from the crank 
shaft 13 by meains of connecting meclianism, 
consisting of an interruediate shaft 40, jour 
naled in bearings 41 42 and carrying a bevel 
gear 43 at one end, which engages a pinion 44 
on the crank-shaft 13 and having a pinion 45 
at the opposite end which engages a level-gear 
46, attached to the journal 22 of the valve 20, 
by which a rotary novelinent is given to the 
valve in the same direction as the rotation of 
the crank-shaft 13. The pinion 45 is provided 
with a hollow hull 47, which incloses a collar 
48, attached to the shaft. 40, which serves with 
the journal-bearing 42 to loll the linii) 45 
from longitudinal in(): esent. closed with 
in the hollow huh 47 of the inion 43 is a 
sleeve 49, which is ca:blic of sliding on the 
shaft 40 and having a slie in (it joi; the re 
with by means of silies 3}. (: sleeve 49 
carries on diametrically oosite sides short 
studs 51, provided with rolls 52, which are in 
closed in spiral-shaped slots 53 in the lau) of 
the pinion 45, by which a rotary motion of the 
shaft 40 is communicated to the pinion. The 
sleeve 49 is provided with a neck 5-4 to receive 
a fork 55, pivotally connected with a lever 36. 
which is pivoted to a racket is an is ro 
vided with a latch 58, adapted to engage 
notches 59 in a bracket attached to the frame 
work and bént in the arc of a circle concen 
tric with a pivot of the lever 56. The latch 
58 is thrown into engagement with the notches 
59 by a spring 61 acting against a livoted le 
wer 62, by which the latch is withdrawn from 
the notches in the usual manner in tie vices 
of this class. In Fig. 1 of the drawings the 
sleeve 49 is shown in its highest position. toll 
ing the driving-stuits 3 at tie ' ' ' is 
the spiral slots 53. The ceression if the 
handle 56 will nove tie sleeve t) \\ in at ( : 'ry 
the studs 51 to the lower ent if t t c sii'al 
slots 53, causing the linion 45 it it til'il 't 
forward a short distance () in the liri'?: it 
of its movement when the engine is rilii g. 
thereby slightly turning the valve 2 for V, a 't 
and changing the position of its ()) lings 
and recesses 35 relatively to the stea; it is 
sion and exhaust ports. The as : 1 ( ' ' () \' '- 
ment of the valve 2), cause y tie it wil 
wardly-sliding ovemeit of tin sit" 4. vii 
move the recess is 3.5, y \vlich st: 'it it is iii 
mitted to the cyli) l'I' N. . . \\ , ("I : it it - 
sition shown in Fig. 4, t: , ' ' sit it it sit Wil 
in Fig. ii., a ti i Xh: stort of the valve, 
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by which steam is exhausted from cylinder 3 
when in the position shrown in Fig. 6, will be 
noved to the position shown in Fig. 7, there 
by closing the steam-admission ports of cyl 
inder No. 1 and the steam-exhaust ports of 
cylinder 3, which had before been open. 
Referring to the diagrammatic drawings 

Figs. 8 to 23, inclusive, Fig. 2) represents the 
position of the rotating valve 2C with refer 
ence to the steam-admission ports of cylinder 
No. 1 when its piston is in the position shown 
in Fig. 1, with the rotating cylinder moving 
in the direction of the arrow (, with steam 
passing through the ports in the direction in 
dicated by the arrows b b. Fig. 21 represents 
the position of the rotating valve with refer 
ence to the exhaust-ports of cylinder No. 1. 
Figs. 16 and 17 show the relative position of 
the rotating valve to the admission and ex 
haust ports of cylinder 2: Figs. 12 and 13, the 
position of the valve with reference to the ad 
mission and exhaust ports of cylinder 3, and 
Figs. 8 and 9 the position of the valve to the 
admission and exhaust ports of cylinder 4, the 
arrows upon these figures showing, like those 
in Fig. 20, the direction of the rotary move 
inent of the valve and the movement of the 
Steam through the ports. The recesses 35 are 
Ireferably slightly shorter than the admission 
ports, and steam is admitted from the steam 
spaces of the steam-chest through the recesses 
35 to the admission-ports by a movement trans 
versely to the axis of the valve and not in a 
(direction parallel with the axis of the valve 
that is, the movement of steam as the valve 
begins to open is through a narrow crack be 
tween the edge of the steam-chest bearing and 
the edge of the recess, which is not the case in 
lotating valves provided with annular steam 
spaces formed in the rotating valve itself. In 
that class of valves the movement of steam is 
from the annular steam-space lengthwise the 
recess. If it is desired to reverse the engine, 
the valve is moved preferably slightly for 
ward by the depression of the lever 56, chang 
ing the position of the recesses on the rotat 
ing valve from those shown in Figs. 8, 12, 16, 
and 20 to their position shown in Figs. 10, 14, 
18, and 22, so that steam will be admitted into 
cylinders 3 and 4 and exhausted from cylin 
tlers 1 and 2, which will reverse the engine, 
cause the crank-shaft and connected rotating 
valve to turn in the opposite direction, as in 
(licated by the arrows r". When the engine is 
to be again run in a forward direction, the le 
ver 56 is raised, the rely slicling the studs 51 
upwardly in the spiral slots 53 and slightly 
rotating the valve 2 by the icle endent nove 
Incent of the pinion 45 it latively t ) the 'utat 
ing shaft 4 (1. 
The friel V ( Ilk in which the terative parts 

of the engine are containe), contising the 
steam-chest li, latt (5. it 'tal-boxes 15, and 
contecting tie - its 1 and 19, ca e SL 
port (, )A (ji (; ; this steam-chest is an 

plate 16 in any desired manaer with a supplit 
ing-stand or with an inclosing framework, (not 
shown in the drawings,) according to the use 
to which the engine is put, and the engine can 
be placed in any desired position with the cyl 
inders in a horizontal, vertical, or oblique po 
sition. I have shown four cylinders; but to 
not confine myself to any specific number of 
cylinders or valves. Neither do I wish to con 
fine myself to the specific method shown of 
driving the rotating valve or to the specific po 
sition of the valve relatively to the cylinders. 
What I claim as my invention, and desire 

to secure by Letters Patent, is - 
1. In an engine, the combination of a hollow 

bar forming a steam-chest and having a series 
of sockets to receive the cylinders, a series of 
cylinders held in said sockets, said bar having 
a series of steam-spaces communicating with 
said cylinders and a valve contained in Said 
hollow bar, whereby the flow of steam to said 
cylinders is controlled, substantially as de 
scribed. 

2. In an engine, the combination of a hollow 
bar forming a steam-chest and having Sockets 
to receive the ends of the cylinders, cylinders 
held in said sockets, a plate bearing against 
the opposite ends of said cylinders, tie-rods by 
which the cylinders are clamped between Said 
hollow bar and said plate, and a valve con 
tained in said hollow bar to control the flow 
of steam to said cylinders, substantially as de 
scribed. 

3. In an engine, the combination of a hollow 
bar forming a steam-chest and having sockets 
to receive the ends of the cylinders, cylinders 
held in said sockets, a plate bearing against 
the opposite ends of said cylinders, tie-rods be 
tween said plate and said hollow bar, journals 
for a crank-shaft and tie-rods connecting said 
plate and said journals and a valve for con 
trolling the distribution of steam from Said 
hollow bar to said cylinders, substantially as 
described. 

4. In an engine, a steam-chest having ad 
mission-ports leading to the cylinders, a cylin 
drical rotating valve journaled in Said steam 
chest and having a series of recesses in its pe 
riphery shorter than said admission-ports, a 
bearing-surface on the steam-chest at the side 
of the admission-ports bearing against Said cy 
lindrical valve, said bearing-surface being of 
less width than the width of sail recess, sul 
stantially as described. 

5. In an engine, the ‘onlination of a stealin 
chest having a longitudinal, cylindrical open 
ing to receive a rotating cylinder journaled 
the rein and having recesses in its periphery, 
annular channers in sail steam-chest around 
said cylinkler a forning Steam-Sla (''S, a las 
sage in said steam-chest leading t () a source of 
stean-supply, a clinission-ports lealing from 
said annular steal-saces to the cylint' is, the 
recesses in said rotating cylinder being shorter 
than sail admission-orts and arrange to 
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periodically connect said steam-spaces and said 
ports and means for continuously rotating 
said cylini:r, silhstantially as described. 

6. iii a stealin-engine, the combination of a 
steam-cliest, a rotating valve journaled in said 
steal fil-chest, steam-adinissioh ports leading to 
a steatin-cylinder, a steam-space around said 
valve. 'ecesses in the periphery of said valve, 
Said steam - chest having a bearing - surface 

rorts, greater than the width of said recesses 
and having a bearing-surface against said 
saive: I, the opposite side of said ports, less 
than tie width of said recesses, whereby said 
recesses aire caused to periodically span said 
narrow jearing-surfaces and thereby connect 
the sit:a::1. sas, with said ports, substantially 
sts descriyeti. - 

i. ii at eitgite, the combination with a se 
: ties (if singic-acting cylinders, of a common 
st:2m-chest axtenkling across the ends of said 
is inders and provided with a longitudinal, 
cylindricai opening for a rotating cylindrical 

valve with recesses in the sides of said open ing, a cylindrical valvejournaled in said steam 
chest and closing said recesses to form annu 
lar steam-spaces around said valve, a passage 
in said steam-chest connecting said annular 
steam-spaces with a source of steali-supply, 
admission-ports leading from said annular 
steam-spaces to said cylinders, recesses in the 
periphery of said valve hy which the flow of 
steam to said cylinders is controlled, a longi 
tudinal exhaust-passage through said valve, 
exhaust-ports in said steam-chest and open 
ings in said valve by which said exhaust-ports 
and said exhaust-passage are periodically con 
nected, substantially as described. 

In testimony whereof I have signed my name 
to this specification, in the presence of two sub 
scribing witnesses, this 1st day of March, 1900. 

CHARLES CROM T(SN 
Witnesses: 

CHARLES M. THAYER, 
J. FRED HUMEs. 
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