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UNITED STATES PATENT OFFICE.

WALTER K. FREEMAN, OF SARATOGA SPRINGS, NEW YORK.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 6645631, dated Decembetr 25, 1 9_06.
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To all whom it may concermn:

Be it known that I, WALTER K. FREEMAN,
a citizen of the United States, residing at Sara-
toga Springs, county of Saratoga, State of New
York, have invented certain new and useful
Improvements in Steam-Engines; and I do
hereby declare the following to bea full, clear,
and exaet description of the same, reference
being had to the accompanying drawings,
forming a part of this specification, and to
the letters of reference marked thereon.

This invention relates to improvements in
steam-engines, the improvements being par-
ticalarly designed for use in connection with
engines adapted fordriving automobile vehi-
cles. In engines designed for this purpose it
i8 highly desirable that the ¢ylinders and the
crank - shait, with their intermediate parts,
should be connected in one rigid structure
with a capacity for movementasa unit, where-
by the relation between the c¢ylinders and the
crank-shaft will not be disturbed by strains
or distortionsof the vehicle-frame due either
to the action of the supporting-springs or to
running over uneven ground, and in my pres-
ent engine I have aimed to produce a struc-
ture wherein the desirable ends above men-
tioned are fully attained.

The Invention may therefore be said to con-
sist in the general construction and arrange-
ment of the parts of the engine which con-
stitute the intermediaries between the cylin-
ders and the crank-shaft, together with a con-
struction whereby the cranks through which
the power is applied may be brought close to-

"gether in a direction longitudinally of the

shaft. .

Referring to the accompanying drawings,
Figure 1 is a front elevation of an engine em-
bodying my presentimprovements. Fig.2is
astde elevation of thesame. Fig. 8isadetail
elevation of the frame connecting the cylin-
ders and crank-shaft, together with the guides
for the slides; and Fig. 4isa top plan view of
the frame illustrated in Fig. 3 and showing
the relative arrangement of the cylinders.

Like letters of reference in the several fig-
ures indicate the same parts.

In the engine illustrated I employ double
ortwin cylinders A, with independent connec-
tions with the crank-shaft D and independ-
ent valves for controlling the supply and ex-

haust of pressuare tosaid eylinders, the valves
being mounted in valve-chests A’. The eyl-
inders and valve-chests are preferably made
in one integral casting, and the éylinders are
set, off at an angle to each other or on different
radil with respect to the erank-shaft, where-
by the cylinders may be brought more nearly
into a single plane transversely of the crank-
shaft and the cranks located correspondingly
close together, as illustrated clearly in Figs.
1 and 4. -

For supporting the crank-shaft and cylin-

ders in their proper relation I provide an in-
termediate frame, which is in the form of an
integral casting having twosomewhat widely
separated depending arms B, provided at the
bottom with bearings B’ for the crank-shaft
and united at the top by a bridge B? which
latter has formed upon it the heads B3and B*
for the eylinders A. The arms B of the in-

termediate frame are preferably curved to-

ward the rear, as illustrated in Fig. 2, and
the bearings B’ are located on the under side
ot the crank-shaft, while the cobperating por-
tions B° of the bearings overlie the crank-
shaft, and as a consequnence the direct thrust
of the pistons on the crank-shaft is taken up
by that portion of the bearing which is on
and constitutes an integral part of the inter-
mediate frame. The intermediate frame is
provided at a point between two depending
arms B with a third depending member which
18 in the form of twoguides C C' for the slides
of the engine. These two guides C C' con-
verge toward the erank-shaft and are united
at the lower end, as shown in Fig. 2, and con-
stitute a rigid and integral part of the inter-
mediate frame or casting. |

In assembling the engine the two eylinders
are bolted rigidly on the heads B? B¢, and the
crank-shaft is mounted in the bearings B'.
The slides F, to which the piston-rods E are
connected, are mounted on the guides C ',
respectively, and the connecting-rods E' ex-
tend from said slides downwardly to the
cranks d on the crank-shaft. These eranks
d are located close together, and, in fact, only
sufficient space is left between them for the ac-
commodation of the drive or sprocket wheel
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G, which may be of any usual or approved

type. The eccentrics H for operating the

| links I of the valve-controlling mechanism
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are mounted outside of the crank-shafts,but |

" between the arms B of the frame, and the.

valve-rods K, extending from s.sud links to
the valve, pass up at front and rear of the
arms B of said frame, as clearly illustrated
in Fig. 1.

For operating or controlling the links a

- eross-piece L is bolted to the front side of the

20

- vide sufficient room for the body of the slides,

25

arms B, and on this cross-piece there is jour-
naled a rock-shaft M, having upwardly-ex-
tending arms N, to bhe ends of which arms

the SBCOHddI y links N’ are connected, as usual

in this type of link valve-gearing. by ma-
nipulating the rock-shaft M the pusition of the
links may be adjusted and the valves re-

versed or the lead of the valves varied in ac-

cordance with well-understood principles.

By reference to Figs. 3 and 4 it will be seen.

that the guides C C' for the slides are set out
of ahnement with each other in order to pro-

as illnstrated in Fig. 1

The slides F are plefelably formed with a
pin or jour nal projecting directly therefrom,
and this pin or -journal constitutes the con-
necting medium between the piston-rods and

~ ¢onnecting-rods, although I do not elaim sach

35

construction herem the same being reserved
for an application filed contemporaneously
herewith.

It will be observed thatin the construction
of engine illustrated and described the en-
tire working parts of the engine are embraced

frame and that the crank-shaft and eylinders
are connected by said frame in one rigid en-
tity, and, furthermore, by setting the ¢y iin-
ders at a slight angle to each obher as 1llus-

- trated, they may be brought as ued,r]y as-de-
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sired into the same plane, thereby shortening
the crank-shaft and permitting the _whole
sgructure to bhe brought within a compass
well adapted for .:Lutomobﬂe use. The inter-
mediate frame may be a casting of usual

cross-sectional form or hollowed out, asillus-

trated at P in Fig. 4, in order to lighten the

structure and at l:he same time aﬁord suffi-
cient strength to insure & rigid unyielding
frame.

The saild 1ntermed1¢tte frame, consti-
tuting, as it does, the lower heads for the cyl-
inders, mater ially lightens the construction
of the engine and dlspenbes with the neces-
8ity of providing a special connecting mech-
anism between said cylinders and the inter-
mediate frame, inasmuch as the usual ¢ylin-
der-head bolts perform this funection.

Having thus deseribed my invention, what
Iclaim as new, and desire to secure by Letters
Patent, 18—

1. In 2 steam-engine of the Lype described,
the combination wmh the cylinders and the
crank-shaft and driving connections as de-
scribed, of an inter medmte frame formed in

a smgle casting and having three depending |

members, two of sald members constituting
the connection between the cylinders and

'

between the two arins B of the intermediate |

crank-shaft and lying outside of the driving i

664,631

connections and the third of said members -
being located at an intermediate point and - - %~

eonstltutm# the guides for the slides of the. 76 -
substa.nma,lly as de- -

driving connectlons
senbed

2. An intermediate frame for conneetlng o

of the type deseribed having the two depend
ing arms B terminating in bea,rmgs B’ under-

the cylinders and crank-shaft of an engine

"l}?'lﬂ‘:" the crank-shaft, a brldﬂ‘e B? (30]1[16(31311]*3‘ -

snid members ab the upper end and having -~
the cylinder-heads formed thereon and am .~ =

intermediate member depending from said

8o -

bridge and having the slideways C C' for med e

thereon substa,nma,lly as described.

3. In an engine of the type specified, the"
combination with the crank-shaft, the inter-
mediate frame formed in a single casting and

having bearings at the lower end-for said
crank- shaft the cylinder-heads formed- 111116-'—* ,

shaft whereby the eylinders may be brought

oral with said frame and set at different an- =~
ales to each other with relation to said erank- = .=
9o 7
into proximate parallel planes transversely
of the crank-shaft, a member depending from =~ .o -
‘said frame at an intermediate point and hav- -
ing converging guides for the slides of the
drwmg connections formed thereon and driv- 95
ing connections for the crank-shaft located .

on opposite sides of said intermediate de-
pending member and between the conmect- - -

ing-arms of the intermediate fm,me Subbl]d.n—
4. In an engine ot the type Speclﬁed the
combination with the twin eylindersformedin - -

tmlly as desecribed.

an integral casting-and at an angle with rela-
tion to ea,ch other .-;md the crank-shaft with - = =7

driving mechanism interposed between the

crank-shaftand eylmdels, of an inter mediate . oo

frame formed in an integral casting withtwo. - -

arms, one located on each side of bhe driving

mechanism and having bearings for the crank- -

shaft in their extremities and a connecting 110

portion at the upper end of said arms formed - -~ - -
integral with the cylinder-heads and an in- "

termedmte depending portion forming the =7
cuideways for the slides, the said gmdeways_'_"_'___"'f-'-:_j_f.;-‘i'-'-f'-..'-1-
being set out of line with each otherto afford :
room for the bodies of the slides and con- -
verging toward the mauk &h&ﬁ) substantially ~

as described.

. —

5. Tn an engine of the type specified, the

combination wwh twin eylinders, crank-shaft
and intermediate driving mechanism, of an- -

120

integral frame formed Wlth depetldlﬂﬂ' side

arms B having bearings in their extremities
connecting-bridge at
the upper ends of sa.ld arms, an 1ntermed1dte- [
depending member GODSI}H}HDIHU‘ converging

for the ecr a,nk-shdft

guideways for the slides, a cross-piece unie- -~ -

ing sald arms at an mLermedmte point anda . . :
valve gmr-controlhnﬂ'shaft journaled on bdld _. -

cross-plece substantially as described.
| WALTER K. FREEMAN
- Witnesses:
E. GRIFFITH,
- THOMAS DURANT,
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