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Patented July 24, 1928.

UNITED STATES

1,678,309

EVERETT W. SWARTWOUT, OF WHITE PLAINS, NEW YORK:

STEAM ENGINE,

Application filed December 18, 1918, Serial No. 267,228:

This invention relates to steam engines:

An object of the invention is to provide-an
improved construction and arrangement -of
a steam engine wherein the high temper-
ature parts are protected from radiation to
the atmosphere and thereby to reduce the
heat losses. Tn one form of the invention,
say, as applied to a uniflow type of engine,
the Inlet of the steam to the cylinder of the
engine is arranged intermediate the ends o1
the cylinder and suitable exhaust ports dis-
posed adjacent the ends: of the cylinder,
preferably without the provision of any
head or other closure at the ends of the

5 cylinder. ‘ o
i .
Pursuant to a preferred form of my in-

vention, the engine comprises a plurality
of cylinders, common means for leading the
steam to substantially a central portion of
each cylinder, a pair of pistons of the trunk
type disposed in each cylinder, exhaust ports
provided adjacent the opposite ends of each
cylinder which are respectively covered and
mcovered by the pistons of such cylinder
for the regulation of the exhaust steam from
such cylinder, a pair of shafts respectively
driven by the pistons of such plurality of
cylinders and means for synchronizing the
rotation of such driven shafts. o

Further features and objects of the inven-
tion will be more fully understood from the
following description and the accompanying
drawings, in which: Lo

Fig. 1 is a top plan diagrammatic view
of a two-cylinder uniflow enging embodying
my invention; SR

Fig. 2 is a horizental section and. partial

plan diagrammatic view of a two. cylinder
uniflow engine, showing a modification of
my invention as applied to a vehicle ;

Fig, 3 is a horizontal section and partial
- plan diagrammatic’ view of g four cylinder
uniflow engine, showing. a further modifica-
tion;

Fig. 4 is a horizontal section and partial

plan view of a ‘system of four “cylinders
having a further modification ; ' :
Fig. 5 is a horizontal section and partial
plan view of a system of four eylinders pro-
vided with differential pistons; ‘and shown
arranged 1n compound relation.
The form of the invention shown ‘in Fie,

1 comprises two cylinders driving a single

crank shaft.

In the particular arrangemient as shown,-

the cylinder 1is arranged substantially ‘par-

allel to the cylinder 2 and may be -supplied
with steam from a common souree by means
of thesteam header 3 leading to the separate
inflow pipes 4, 5. The steam admitted to the
respective inlet belts 6, 7, is controlled by
suitable  valves respectively of the cylin-
ders 1, 2, which may be operated.: with suit-
able variable cut-off’ means of any.approved
valvé control mechanism. e ) ‘
- An the cylinder 1 is provided. the pair of-
pistons 8, 9, each preferably of the trunk
type and having peripheral packing rings 10,
The piston 8§ 1s pivotally ‘connected: at one
end ‘to: the connecting rod: 11 whose -oppo-
site end is pivotally connected to the erank
pin. 12 of the crank arms 13 of the crank
shaft 14. The piston 9 is similarly pivotally
connected to one end. of the connecting rod
15, carrying cross-head 16, the ends of which
are respectively pivotally-connected by the
reach rods 17, 18 to the crank pins-19, 20 of
the crank arins 91, 22 of the crank shaft 14.
The rod 15 is suitably supported atits free
end, as by suitably slidably .mounting  its
free end in a suifable opening 23 in the
bearing: frame 24 as shown. ‘ L

In a similar manner, the piston 25 of ‘the
cylinder 2-is- connected by the connecting
rod 26 with the pair of crank arms 27,.27
of the erank shaft 14 and the other piston 28
connected by the connecting rod 29 to the
cross-head 80, in turn pivotally connected
by the respective reach rods 31, 32, with the
crank arms 83, 34, of the crank shaft 14. -
" ‘The erank shaft 14 ig mounted in suitable
hearing journals 35, 86,37, 88, which: may
be -positioned in the frames 24, as indicated.

The driving shaft 14 is connected by any
suitable. means - with - any -suitable  driven
means and in Fig: 1 I have indicated the
driven means as a shaft 40 coupled ‘to the
driving shaft 14 by means of the intermesh.
ing gears 41,42, respectively fixed on the
driven shaft 40 and the driving shaft 14.
In the present embodiment I have shown
the axle 40 of a self propelled vehicle, but it
Is jobvious that the engine of my invention
may be employed as a source of mechanical
energy for any mechanism which ‘it is de-
sived to propel. '

For the purpose of attaining substantially
equal and distributed thrusts on the crank
shaft 14, the pistons of: the respective cylin-

~ders in a two cylinder system nmay be ar:

ranged in 180 angular degree relationship.
in which relation-at the “instant of initial
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diverging movement of the two pistonsin any
given cylinder, the two pistons of the other
cylinder are in the position of initial con-
verging movement, or, in general, during the
stage of diverging movement of the two pis-
tons of any cylinder, the pistons of the other

cylinder are in the stage of converging. ‘
T oo ever character as may

movement. . e

Tt will further be noted that upon entry of
the steam through the inlet belt, as indicated
in cylinder 2 of Fig. 1, the piston 25 acts to
rotate the crank arms 27 in clockwise, or

- anti-clockwise direction, as desired, whereas

the other piston 28 exerts its turning move-
ment on the crank shaft 14 through the re-
spective reach vods 31, 32 acting on the
crank arms 83, 34, each respectively disposed
at 180 angular degrees from the crank arms

97, Upon the pistons attaining the extreme

limit of their respective strokes, as-indi-
cated with respect to cylinder 1 by the posi-
tions of the pistons 8, 9, the exhaust ports
45 are uncovered. by the respective pistons,
to exhaust the steam into the exhaust belt

46. As shown, each exhaust belt 46 is dis-

posed adjacent the end of the cylinder; and
the exhaust belts of each cylinder or of both
cylinders, as indicated diagrammatically -1n
Fig. 1, may be connected to a common ex-
haust piping 47 leading to a condenser 48.
The embodiment of my invention as shown
in Tig. 2, represents a simplified form as
applied to a pair of shafts in general, and
specifically to a plurality of axles ot a self-
propelled vehicle or other conveyance, as
above stated. ‘ ~
Referring to ¥Fig. 2, the cylinders 1, 2, are
provided with substantially central = inlet
belts 6, 7, as aforesaid, supplied with steam
by the common header 3, operated, and con-
trolled similarly as above stated. The pis-
tons 8, 9 of the cylinder 1 are respectively
connected by the connecting rods 50, 51, piv-
oted to the respective crank arms 52, 53 of

the respective axles 54, 55. Similarly, the.

pistons 25, 28 of cylinder 2 are pivotally con-
nected by the connecting rods 56, 87 with the
crank arms 58, 59 respectively, of the axles
54, 55. For the purpose of synchronizing
the axles 54, 55, T have provided one form
of synchronizing means comprising inter-
mediate gearing such as the gear 60 fixed to

the axle 54 and meshing with the gear 61

fixed on the intermediate shaft 62, suitably
mounted on the bearing brackets 63, 64, car-
ried by the body or other fixed part of the
vehicle and further comprising the gearing
65 fixed on the shaft 62 meshing with the

gear 66 fixed on the axle 55. “In the pres-

ent embodiment, I have shown, as the form
of mechanism to which the mechanical en-
ergy originated by the engine; is transmitted
the wheels 67, 68, mounted on the respective
axles 54, 55 of a self-propelled vehicle. In
such two cylinder system, as indicated. in

may
-medium maintained at substantially constant

Fig. 2, the respective crank arms 59, 58 of
the shaft keyed in a well known manner to
the respective shafts b4, and the crank arms
53, 59 are suitably fixed to the shait 55 in. 180

“degrees angular relation.

- In Fig. 3, T have indicated a four cylinder
arrangement for power purposes of whatso-
be desired. The four
cylinders 71, 72, 73, T4, ave cach provided
with - inlet belts arranged respectively sub-

‘stantially. centrally of each eylinder, and
be supplied with steam or other suitable

pressure by means of a common supply, (not
shown) connected with thé inlet piping 5.
The pair of pistons 76, 76 of the eylinder 71
are connected by the connecting rods 77, 77,
to the crank arms 78, 79 of the respective

82, 82, of the cylinder 72 are connected by
the connecting rods 83, 83 to the respective

crank arms 84, 85 of the respective shaits

80, 81.- Similarly, the pair of pistons 86,56
of the cylinder 73 ave connected by the con-
necting rods 87, 87 to the crank arms 88, 89
of the shatts 80, 81; and, lastly, the pair of
pistons 90, 90 are similarly connected by the
connecting vods 91, 91, to the respective
crank arms 92, 93°of the shafts 80, 81. By
suitably affixing the several crank arms in
spaced relation to one another the pairs of
pistons of the. respective cylinders 71, 72, 73,
74 may be connected for such four: cylinder
system in 90 degree -angular relationship,
sequentially or staggered in the order named:

The shafts 80, 81 are synchronized by

‘means of the intermediately connected gear--
ing comprising the intermediate shaft 94 to

which are fixed the gears 95, 56 respectively

‘meshing with the gear 97 fixed on the shaft

80 and the gear 98 on the shait 81. ;

The cylinders of the system are suitably
mounted on a common base or other suitable
support '
the shafts 80, 81 and 94 mounted in suitable
bearings, as will be understood.

In Fig. 3 I have indicated the shaft 94

driving the driven shaft 99 through the gear-
ing 100, which shaft 94 which in the present
embodiment is shown as the axle of a self-

as diagrammatically indicated, and

70

80

shatts 80, 81." Similarly, the pair of pistons -

90

100

105

110

propelled vehicle having the wheels 101, 101,

Fig. 4 indicates another embodiment of a
multicylinder system of substantially dupli-

cated construction in cylinder and operating -

parts, and normally operating under sub-
stantially uniform pressure conditions. The
arrangement shown in Fig. 4 corresponds

generally to that shown in Fig. 3, and like

parts have been indicated by like reference.

numbers. However, in -the -arrangement
shown in Fig. 4, the respective crank arms
102, 103, 104 and 105 -of the primary shaft
106 are arranged in somewhat different
angular relationship, the first two named
being displaced from one another by. 180 an-
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gular‘degrees, the last-two named being simi-
larly displaced from one another by 180 an-
gular degrees, but the first two named crank
arms being displaced by 90. degrees respec-
tively. from the last. two named crank arms.
Similarly, the crank arms 107, 108,-109 and
110 are angularly arranged-on the other pri-
mary shait 111, The primary shafts 106,
111 are synchronized by means of the inter-
mediate shaft 112 and the sets of intermesh-
ing gears 113, 118 and 114, 114, ‘

In the embodiment of my invention shown
in Fig. 4, the. mschanical energy is transmit-
ted to the shaft 112. Mounted en this shaft
is the gear wheel 117 which may be geared
to any -desired mechanism in'a well: known
manner. The motion-is also transmitted to
the shafts: 115, 116 for a similar purpose.
The: shaft 116 is diagrammatically shown
coupled by a universal connection to a dis-
placeable driven shaft 1162 ‘ -

In the arrangement shown in Fig. 5, the

four cylinder system comprises two pairs

of two cylinders, each pair of which may be
connected in compound -relation, as shown.
In this embodiment .of the invention, each
cylinder comprises-a set of high Pressure
pistons and a ‘set of low pressure pistons.
For the sake of simplicity, said two sets
of pistons are respectively combined as in-
tegral units, functioning as differential pis-
tons, 1. e.,.a high pressure piston being con-
nected to a'low pressure piston, and the in-
terior of the ecylinder arranged of corre-
sponding diameters to provide for the work-
ing chambers for the respective high and
low pressure pistons. T
Thus, the cylinder 120 comprises the sub-
stantially central chamber 121 constituting
cifectively two working chambers in which
are disposed the pair of high pressure pis-
tons 122, 123. The inlet belt of high pres-
sure steam js indicated at 124 and the high

- pressure exhaust belts at 125. The working

chambers 126 for the low pressure steam are
disposed more closely adjacent the ends of
the cylinder 120 in which working chambers
126 ave respectively disposed the low pres-
sure pistons 127, 128.. The inlet belts of the
low pressure chambers 126 are indicated at
129 respectively and the exhaust belts re-
spectively indicated at 130. ’

As shown, each low pressure piston 127
may be directly connected to the high pres-
sure piston 122, thereby deriving what may
be termed a differential piston. One’ such
differential piston 122127 is connected by
the connecting rod 131 to the crank arm 152
of the shaft 133, The other differential pis-
tion 123—128 is connected by the connecting
rod 134 to the crank arm 185 of the. shatt
136. - The coacting cylinder 137 is con-
structed and arranged with similar high
pressure and low pressure working cham-
bers 121, 126 and similar sets of differential

high pressiire and low pressure pistons 1‘224>

127 and 128198, each respectively connected
by the connecting rod 187 to the crank arm
188 of the shaft 133.and by the connecting
roc 139 to thé: crank arm 1400t the .shaft
-136. Such two cylinders 120, 187 form the
two cylinder arrangement having the gen-
eral “characteristics of the "hereinabove . de-
scribed arrangement shown in Fig. 1, but in
addition and supplemental thereto may be
arranged in compound relation, the effective
two high pressure chambers of each cylinder
being respectively interconnected with: the
two. low pressure chambers of the other
evhinder, and vice versa, R

The cylinders 141, 142. ave similarly. con-

structed and arranged, the. compound pigs

tons. 143 of the former being connected by -
the -connecting rods 144 to the crank arms

145 and the compound pistons 146 being con-
nected. by “the connecting  rods: 147 :to the

¢rank arms 148, L . :
Whereas I have described my invention by

reference to specific forms thereot; it will bo -

understood that many ehanges and - modifica-
tions may
- the spirit of the invention; as defined by the
appended claims, bt S
Loelaim: ‘

means disposed intermediate the, ends of said
cylinder for solely the inflow: of .steam into
said cylinder, a pair of elongated pistons
operatively mounted within said cylinder,
means- disposed the adjacent ends of said
cylinder for solely the exhaust of steam from
said cylinder and arranged to be covered and
uncovered by said pairs of pistons, rotating
means operated by one of said pistons, ro-
tating means operated by the other of said
pistons and shaft means for operatively con-
necting and synchronizing said first-named
rotative means with said second-named ro-
tative means. ‘

2. A steam engine comprising a cylinder,’

means disposed intermediate the ends of said
cylinder for solely the inflow of steam into
‘said cylinder, a pair of elongated pistons
operatively mounted within said eylinder,
means disposed adjacent one end of said cyl-
inder for solely the exhaust of steam from
said cylinder and arranged to be covered or
uncovered by one of said pistons, means dis-
posed adjacent the opposite end of said cyl-
inder for solely the exhaust of steam from
said cylinder and arranged to be covered
and uncovered by the other of said pistons,
a shaft driven by one of said pistons and
means associated with said shaft for syn-
chronizing said other piston with said one
piston. ‘

3. The combination with a supply. of a
medium supplied at substantially constant
pressure, of a cylinder, a pair of pistons dis-
posed in said cylinder in sealing relation

be made without. departing from

SA steam engine. comprising a cylinder, .45
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‘operated by said pairs of pistons:and com:

‘prisingerank arms related in.angular de--

4

with the interior of said cylinder, admis-
sion means leading to a substantially cen-
tral portion of the interior of said cylinder,

exhaust means disposed respectively adja-

cent the opposite ends of said cylinder, a
set of shafts actuated respectively by said

vistons and means for synchronizing said
v g sald

shafts. -~ T

4: The combination with a source of me-
dium supplied at substantially constant pres-
sure, of .a plurality -of cylinders, each cyl-
inder comprising a pair of pistons disposed
in sealing relation with the interior of said
cylinder, admission means leading to a sub-
stantially. central portion of the interior of
said cylinder and exhaust means each com-
prising-a plurality of circularly arranged

“ports disposed. respectively adjacent the op-

posite end.of said cylinder, a set-of shafis

grees equal to the quotient of 360 degrees
divided by the number of said cylinders and
medns for synchronizing said shafts.- L
5. ‘A stealn engine comprising a cylinder,

“a pair of pistons mounted within gaid cylm-

der, steam admission means leading to. a

central portion of the interior of said cyl-
inder and steam exhaust means for each of

said pistons, respectively and arranged to
be covered and uncovered by said pistons re-
spectively, said steam admission means com-

1,678,309

- prising a space disposed laterally of the in-
terior of said cylinder and serving as a cledr-
ance for said cylinder. — .~ ;

6. The combination with a supply of a
compressed medium, of a ¢ylinder, a pair of
pistons disposed in said cylinder in sealing
relation with the interior of said cylinder,

admission’ means leading to a substantially.
central portion of the interior of said-cyl-

inder for the admission of the compressed
medium thereto, exhaust means disposed re-
spectively. adjacent the opposite ends of said
‘cylinder and synchronizing ‘means. for -ef-
fecting the simultaneous movement of said
_pistons in opposite - divections: within said
cylinder. : R ’

“7. In an engine actuated by a compressed

~medium; the combination of a plurality of
cylinders,-each ¢ylinder being provided with
.a pair of pistons, admission means for each
vhinder Jleading -to 4. substs

spectively adjacent the opposite ends of the

cylindér, and synchronizing means for effect-
. ing the simultaneous movement of ¢ach pair
of pistons-in the respective cylinders in‘op-
" posite directions. EEEE A S R TR
" Tn testimony:whereof, I have signed this
specification this 9th day of December, 1918.

" EVERETT W. SWARTWOUT.
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o , atially. central
portion of the interior of the-eylinder, ex- .
‘haust means for each cylinder disposed: re--
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