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To all whom it ma; Y concern.: |
Be it known that I, RANSFORD W. B3ASOM,

a citizen of the United Btates 1951(1111-1‘) fi,t

Pittsburg, in the county of Or'&w'ford and
State of I{ansas, have invented a new and

- useful Steam-T Enﬁme, of which the follo*ﬁ ing

18 a specification.

Thisinventionrelatestosteam- engines; ﬂlld

it has among its obgects to construct an up-

(O

right high- speed engine with single-acting
'e}hnders which :shlel be cast in one pleee
with the valve-chambers or steam-chests, four
cylinders and two steam-chests bemn em-

- ployed; to so construet the engine tha,t each
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ing- boxes for the

;emb()d}fmn‘ my improvements.
perspective rear view of the same.
a front elevation of the engine, with two of

with the cmnk-.slmfb

cylinder - shall take  steam - and exhaust
through a single port at its upper end; to so
(,onstru(,t and ar range the valves that they
shall at all times and under all circumstances
be absolutely balanced; to dispense with stuff-

1nsure steadiness and regularity of movem ent

and to dispense to the greatest possible ex-

tent with frietion.

With these objects in view the invention
consists in the improved construction, ar-
rangement, and combination of parts, which

will be her einafter fuily deseribed, and par-
ticularly pointed out in the claims. | --

In the drawings hereto annexed, Figure 1
is a per 5pect1m fwnt view of a %eam engine
[‘1*‘1' 2 i.s a
14 18, 918

the cylinders, one of the stemn chests, and

part of the crank-case in section, for the pur--
“pose of exposing to view the 111Lenor con- -

struction. TFig. 4 is a vertical transverse sec-
tional view tahen through one of the cylinders
on the line 2 x in IFig. -‘-". Fig. 5 1s a vertical

transverse Sectloml view tLLen through one

of the steam-chests, on the line i v in B 12, J.

Fig. 6 is a detail view of one of the pmton-

10cls 11111511‘411110 the method of counectmﬂ it
Kig. 718 a detail view
of one of the cross- heﬂd or VﬂlVG c-mde CON-
necting-pins.

Like numerals of reference 111{111051’(@ like
parts in all the fieures.

In the eonqtl netlon of myim proved steam- :

-alve and piston rods; to

ports or openings o
other and each eonnected by a pipe 7 with the
upper end of one of the adjacent cylinders.

5 0.

engine, [0111' eyluldels and two cylindrical 50

‘steam-chests or valve-chambers areemployed,
each pairof cylinders being arranged to alter-

nately take steam from and exhaust through
a single valve-chamber. The cylinders and

valve-chambers may of course be constructed

separately and independently of each other;

| but 1n engines of a inoderate size I find it

convenient and profitable to construet the

sald four c¢ylinders and the two valve-cham-

bers in a single piece or casting, as will be

,-'seen in the drawings hereto annexed, where
designate the valve- chambers and 1°
The cylinders are ar-

1 and 2
1" 2% 2b the cylmdezs

55

6o

ranged vertle&lly and the valve-chambers are

_avmnwed in a diagonal orrearwardly-inclined

1:}081131011 betweeu each pair-of cylinders, as
will be clearly seen by reference to Figs. 4
and 5 of the drawings.
are open at both ends ; but.the cylinders are
provided at their upper ends with flanges 3,
to which heads or caps 4 of 01(1111::11*3,7 con-

| struction are securely bolted.

Each of the V.:lee chambersisprovided with
5 0, located one above the

The valve- ehmnbers .

75

The valve-stem consists of atubularrod S8, ex-

teriorly serew-threaded throughoutits length -

and eclosed at its upper and lower ends. At
or near its upper and lower ends the valve-

stem carries the heads or pistons 9 10, having

packing-rings 11, by which they are fitted
tightly in 1he ehest oI casing. .Each valve-
stem is also provided with intermediately-lo-
cated piston-heads 12 13, which area distance
apart equal to the distance between the ports
The live-steam pipe 14 1s connected with
the compartment 15 of the valve-chamber
which lies between the upper heads 9 and 12

and. this compartment is in furn connected
with the compartment 16 between the heads
10 and 13 by means of the tubular valve-stem,
which is provided with ports 17 18, commu-
nicating with the said compartments. The

| O\haust-plpe 19 is connected to the compart-

50

90

95

ment of the valve-chest between the two cen-

tral piston-heads 1218, Itisobviousthat the

Siemn—sur}pl y pi pe may 1?11011 de%] red, be con-
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nected to the lower cmnpm*tmeut 16 instead | posite to each other upon the crank-shaft,

of to the upper compartment 15 of the valve-
chamber. It will be seen that owing to the
fact that the valve-stem isexteriorly th readed
throughout itslength the several piston-heads
may be very readily adjusted to their proper
position. This having been done, any suit-

able means may be employed for securing

them in place.
To the lower end of the valve-stem 1s se-
cared the valve-gunide 19%, which has a cylin-

~drical portion 20, fitting  nicely in the cylin-

drical chamber and provided with an annular
lubricating-groove 21. The valve-guide is
connected w1th the upper end of the pitman
22, the lower end of which is in turn con-
nected with the eccentric 25 upon the crank-
shaft, the size and adjustment of which are
such as to insure the desired movement of the
valve. |

The pistons 24, workmﬂ' in the steam-cylin-
ders, are cast or fm'med mtegmlly with the
guides or cross-heads 25 and are provided
with packing-rings 26, making steam-tight
Thecross-headsare provided with ¢y-
lindrical portions 27, having annular Jubri-
cating-grooves 28, and they are pivotally con-
nected with the upper ends of the pitmen 29,
the lower ends of which are connected with
the cranks upon the crank-shaft, as will be
hereinafter described.

30 designates a lubricator or oil-reservoir,
which i3 connected by a main pipe 31 and dis-
tribuling-pipes 32 with the several cylinders
and valve-chambers, all of which are thus sup-
plied with lubricating material from a single
source or receptacle for the lubrication of the
valve-guides and cross-heads, in the annu-
lar grooves of which a sufficient quantity of
the lubmcatmn material will soon acenmulate
to keep the inner walls of the cylinders and

valve-chambers well lubricated at the points

where they are in contact with Sﬂuid CroSS-
“heads and valve-guides.

The casting comprising the four cvylmders
“and the two vah e-chambers is mounted upon
and securely bolted to the crank-case, which
i1s composed of two pieces—viz., the top or
upper portion 33 and the base 34—which are

provided at their meeting edges with flanges |

59 to receive bolis by whleh they are se(,m'ely
connected. The top of the crank-case is also
provided with openings or man-holes having
closely-fitting covers 36, which may be re-
moved when it shall be desired to have access
to the interior.

Tothe outside of the ecrank-case, at the ends
of the same, are bolted the boxes or bearings
57 for the crank-shaft 38, and additional bear-
ings 89 for the latter are formed within the
crank-case. The crank-shaft is provided with
four-sets of ecranks 40* 40° and 41* 41*> which
are connected, respectively, with the pitmen
of the cyhndels 18 1Y and 2° 2¥. The cranks
40* 40°, connected with the pitmen of the first

“ders

and the eranks 41* 41°, which are conne(*bed
with the pitmen of the second set of eylin-
22 2b are likewise diametrically opposite
to ea(*h other butat right angles to the eranks
40 40V,
one set of cylinders are at the exlreme upper
and lower limits of their strokes those ot the
other set of cylinders
their strokes and traveling in opposite direc-
tions. The valves are so set that at any time
at least one of the cylinders will be taking
steam. Thus when the piston in eylinder 1°
is at the upper end of its stroke and said cyl-
inder is ready to take steam the piston in eyl-
inder1® will be at the lower limit of its stroke
and said cylinder will be ready to exhaust at
the same time the piston in eylinder 2* will
be traveling downwardly, working on the ex-
pansion of steam, and the cylinder2 2% in which
the piston is moving upwardly, will be ex-
hausting. Tfrom this it will be seen that there

is no dead-center, and hence 1t will be possi-
ble to start the machine at any position of the
crank-shaft by simply opening the throttles.

It follows tlmt _when the pistons of -

are at the center of

JAS;

SO

90

It will furthermore be observed that each one

of the eylinders takes steam and exhausts
through a single port 42, which is eonnected
by one of the pipes 7 with the port 5 or 6 of
the valve-chest, as the case may be. Taking
the eylinders 1* 1° as an example, it will be
seen that when the valve is at the upper limit
of its stroke live steam will be passing from
the upper compartment 15 of the steam-chest
through the stem 8, port 6, and pipe 7 to the
cylinder 12, while the cylinder 1" exhausts

‘through the pipe 7 and port 5 into the com-

partment between the central heads 12 13 of
the valve and thence through the exhaust-
pipe 19.-
reversed, or when the valve is at the lower
limit of 1tb stroke, the cyhnder 1¥ will take
steam through the pipe 7 and port 5 from the
upper compartment 15 of the steam-chest, to
which the live-steam pipe is connected, and
the cylinder 1* will exhaust through the pipe
7 and port 0.
upper and lower compartments 15 and 16,
formed by the pistons of the valve, are at all
times in connection with each other through
the ports 17 18 and the tubular-valve stem.
Hence the valve is at all times absolutely bal-

i anced; and when this is taken into consider-

ation in connection with the fact that abso-
lutely no stuffing-boxes are used or required
upon any part of my improved engine it will

It will also be seen that the

[QO

105

When the pﬁsmon of the valve 1s

110

120

be readily understood that fr 1ct10n is almost

entirely done away with and that the engine

may be run at high speed and w 11;11 little or

no loss of power. ..
The external bearings of the crank -shaft

125

may be provided with 011—011ps or lubricators

of any suitable approved construction, as
shown at 43. For the lubrication of the crank-
pins upon the ecrank-shaft I prefer to partially

pair of cylinders 1* 1% are diametrically op- ! fill the base of the erank-case with water, upon
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operation simple and certain.
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which thelubricant may float, and which may

Le replenished by such condensed water as

may leak from the eylinders and valve-cham-
bers. The cranks splashing in the [ubricant
will be amply lubricated. Other methods of

lubricating the erank - pins and the internal

bearings of the crank-shaft may, however, he
employed when desired.

The lower ends of the pitmen connect-
ing the valve-guides with the eccentrics 23
upon thecrank-shaft,are provided with straps
44, of ordinary construction, encireling the
sald eccentric-disks. . S

The upper and lower ends of the pitmen 29,
connecting the cross-heads of the pistons 24
with the erank-pins, are provided with per-
manent half-boxes 45 and movable half-boxes
40, which latter are retained in position by
means of the straps 47 48, the meeting ends
of which are connected by transverse gibs 49
and keys 50, extending through transverse
slots 51inthe said pitmen. By this eonstruc-
tion it will be seen that wear upoh the boxes
or bearings may be readily compensated for
by simply tightening the gibs and keys.

The cross-head pins 52, which connect the
pitmen 22 and 29, respectively, with the valve-

Yy’

“guldes 19 and the cross-heads 25, are pro-

vided with longitudinal openings 53, the in-
ner ends of which communicate with trans-
verse openings 54, thus forming L-shaped
channels or passages, the inner ends of which
communicate with lubricators or oil-cups 55,
attached to the bearings, which are thereby
kept supplied with oil.

T'he operation and advantages of my inven-
tion will be readily understood from the fore-
going deseription, taken in connection with

the drawings hereto annexed, by those skilled

in the art to which it appertains.

“I'he construction of the engine is exceed-
ingly simple, and a multiplicity of steam and
exhaust ports is avoided, thereby greatly fa-
ctlitating the construction and rendering the
The valve

- mechanism for regulating the supply and

55

exit. of steam is likewise of the most simple
character,and all the parts areso constructed
that they may be fitted and adjusted by a
novice in the art. The engine may be run
under high pressure and at a great rate of
speed, and may be started at any position of
the crank-shaft. Again, the parts of the en-
gine proper are comparatively few and light,
and an engine of comparatively great power
may, on account of the vertical disposition of

- the cylinders and valve-chambers, be con-

6o

structed occupying comparatively little floor-
space. The cylinders are set centrally over
the main shaft, which therefore receives the
direct action of the pistons and pitmen, and

piston-rods and stuffing-boxes are entirely dis- |

pensed with. |

Having thus described my invention, I
claim and desire to secure by Letters Patent
of the United States— -

—

ders, substantially as

i
*

1. In a steam-engine, a eylindrical valve-

chamber open at both ends, in combination
with a hollow or tubular exteriorly-screw-
threaded reciprocating valve-stem closed at
both ends, four piston-heads interiorly screw-

threaded and adjustably mounted, respeet-
1vely, near the ends and near the center of

sald valve-stem, ports or openings formed in

the latter between the two upper and the two

lower piston-heads, respectively, and connect-

ing the upperand lower compartments formed

by said piston-heads, exhaust and live steam
pipes connected with the valve-chamber to

register, respectively, with the central and ¢

with one of the communicating chambers
formed by the piston-heads upon the valve-
stem, and a port connecting the valve-cham-
ber with each of a pair of single-acting cylin-

and for the purpose set
forth. - |

2. The combination, with a pair of single-

acting ecylinders closed at their upper ends
and having the reciprocating pistons, of the
single ports connecting the upper ends of said
cylinders with a valve-chamber open at both

-ends, a valve arranged to reciprocate in said
chamber and having a tubular exteriorly-

screw - threaded stem and four interiorly-
screw-threaded adjustable heads or pistons
forming two end compartments that commu-
nicate through said tubular stem and a cen-
tral separate compartiment, and the exhaust
and live steam pipes connected, respectively,
to the said central and to one of the said com-

municating compartments, substantially as

set forth.

3. In a steam-engine, the combination of
two pairs of vertical cylinders arranged cen-

trally over a single crank-shaft and having
closed upper ends, the reciprocating pistons,
the pitmen connecting the pistons of each

pair of eylinders with diametrically-opposite

9Q

05

100

105

cranks, the eranks of the two pairs being dis- -

posed at right angles to each other, two cy-
lindrical valve-chambers open at both ends,
single ports connecting the upper end of each
cylinder with one of said valve-chambers, the
reciprocating valves arranged in said valve-
chambers and comprising each a tubular stem
and four heads or pistons forming two end
compartments that communicate through said
tubular stem and a central separate compart-
ment, the exhaust and live steam pipes con-
nected, respectively, to the said central and
to one of the said communicating compart-
ments, and the pitmen connecting the valves

- with eccentrics upon the crank-shaft, substan-
tially as set forth. :

4. Tn an engine, the combination, with a cy-
lindrical casing open at both ends, of a recip-
rocating valve comprising two communieat-
ing end compartments and a separate central
or intermediate compartment formed by the

walls of the casing, and disksor pistons mount-
ed so as to be longitudinally adjustable upon
{ the valve-stem, said casing being provided

LIO

I5

I20

125
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with suitably-located openings for the admis- |

sion and escape of steam and for its passage

to and from the eylinders, and said valve-stem

being provided with a longitudinal opening

having ports whereby communication 18 es-

tablished between theend compartments, sub-
stantially as set forth.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
presence of two witnesses.

| RANSIFORD W. BASOAM.
Witnesses:
CON. RIORDAN,
R. Y. I'ORD.
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