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Application filed June 16, 1917. Serial No. 175,197

To all whom it may concern: ]
Be it known that 1, Tiromas L. Srurre-
" vAanT, a vitizen of the United States, resid-
ing at Quincy, in the county of Norfolk and
State of Massachusetts, have invented or
discovered certain new and useful Improve-
ments in Internal-Combustion Engines, of
which the following is a specification, ref-
orence being had therein-to the accompany-
ing drawings. : : :

This invention relates to that class of in-
ternal combustion engines more especially
adapted for use as marine engines, and con-
sists of certain Improvements in the tven-

.tions covered by the Sturtevant . S.
Puatents Nos. 1,164,675, and 1,185,951,

In.the present improved engine the crank

shaft is carried by hollow cross beams each
Through thesé
hollow beams.the water is'circulated to keep
the bedarings cooled, and from these beams
the water is forced upward through hollow
standaids or posts to a water box affording
a water jacket for the engine cylinders.
From the watér box the upward flow of the
water is continued through the water jackets
of the cylinder heads, from whence it is dis-
charged at or near the top. of the engine
Water is also preferably cireulated from the
cylinder heads through the valve stems and
valveg as in the construetion shown by the
Sturtevant Patents Nos. 1,185,951 and
1,186,860, . . :

In the accompanying drawings Figure 1
is .a partial Bectional elevation of an engine

embodying the present invention, and Fig.-
2 is a vértical section of the same on the line
2.9 Fig. L

. Referring to'the dmwings, 12 denotes hol-
low cross beams which are bolted to longi-

. tudinal angle bars 18 by which they are

" 45

connected together, said angle bas. being
.seeured in any suitable manner to the boat
timbers or wooden beams 14, The beams 14
afford bearings for the erank shaft 15 and
. which bearings are kept properly cooled by
“water forced by a suitable pump through &

" -supply pipe or manifold 16 which com-

60

- municates, as through ports 17, with the

‘chanibers of the beans 12. The supply pipe
or manifold 16 will, in practice, preferably

- be provided with a regulating or “sub-

“traction” valve, asin the engine of the Stur-

" tevant Patént, No, 1,185,951,

Gb.

-‘The cha.n';ber‘s of the hollow cross beams

‘posite beam smrmounting the water box and:

“constructions shown in U. 8. Patent N

12 communicate with a water box 18, afford-
ing a water jacket for the engine cylinders
19, through hollow standards or: posts 20,
two of which will preferably be_‘p‘rovide(i
for each hollow cross beam 12, so that the so .
water supplied to the said hollow cross
beams will be forced upward through the
said hollow standards 20 to the said waters

‘box 18. These hollow standards or posts -

support said water hox on said hollow cross 65
beams and are removably holted both to'said
box and beams, so that the parts may be con-
veniently assembled or taken apart. While
two hollow standards or posts 20 are pref-
erably provided for each hollow cross beam 70
12, to afford plenty of water-circulating ca-
pacity, 4 single ‘hollow ‘post or standard -
for.each beam 12 may be used, if desired, the,
other standard or post hetween each beam 12 =
and the water-box ‘being solid. "= =~ - " 78 !
The chamber 6f the water box 18 communi-
cates with the chambers of the jacketed cyl-
inder heads 21, bolted or otherwise rigidly
secured to the water box 181in the usnal pan- -
ner, through suitable water passages 182, as 80
in the construction shown in the Sturtevant
Patents Nos. 1,164,675 and 1,185,951, herein-
before referred to. The jacketed cylinder -
heads 21 are not only rigidly attached to the
top of the water box 18 but are also detach- 85
ably connected together by bolts 22 passing
through the adjacent walls of the cylinder
heads and also preferably through wedge -
plates or tapered lineps 23 interposed be:
tween the cylinder heads. ‘This construction 90,
affords what is practically a massive com- : -

adding greatiy to-the stiffness and rigidity"
thereof, thus affording the necessary strength-
and stiffness notwithstanding the ‘hollow:
construction of the engine frame- parts.

‘The cooling water circulated through the -
engine will preferably be dischayged from
the jacketed cylinder heads at or near the . 7
tops thereof, as through discharge openings ‘10
24, The valves and the valve rods-or stems-
26 are preferably formed hollow, as in-the

1,186,860, so that the cooling water will be -
circulated through the same, said valve rods 105
being provided at their tops with hollow
heads 27 communicating by means of flexi-

ble pipes 28 with the chambers of the water- )
jacketed cylinder heads 21. Thus a, contd
ous circulation of water introduced negr
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base of the engine will be forced upward
through the several hollow engine frame
parts and be discharged at or near the top
of the engine. The exhaust pipe 29 is pret-
erably located within the :chamber of the
water box 18, as in the construction shown
in the Sturtevant Patents Nos. 1,164,675 and
1,185,951, so that it may be lkept properly
cooled.
the said exhaust pipe is corrugated or pro-
vided with Jongitudinal ribs to augment the
cooling effect of the water. :

The lower part of the engine js properly
housed by removable side-plates 43, pro-
vided with handles 432, and a crank-casing
44, at the bottom of the engine. '

To avoid side strain on the hollow valve
rods or valve stems 26, and thereby lessen
cramping and friction on said valve rods or
stems as the valves are forced downward

"against the stress of their closing springs 30

to open the valves, balls 31, loosely resting
and stightiy rolling in flat-hottorned cupped
sats formed in the tops of the valve rods,
ave interposed between the rockers 32 aud
said valve rods or stemns. The rockers 32
ave preferably operated frop lifting rods 34
through the medium of balls 85 interposed

between the upper ends of the said hifting

rods 34 and the outer ends of the rockers 82,
said balls 85 also preferably resting loosely
in flat-bettomed cupped seats in the upper
ends of said lifting rods 84. The rockers 32
are mounted on standards or brackets 45 on
the cylinder heads 21.

From the foregoing it will be understood
that the present mmvention provides a water-
‘encled engine through the hollow frame
paxts of which the cooling water is st eamed
from the base of the engine to near its fop,
zo that the cold water 18 introdnced al the
parts of the engime requiring most cooling,
or, in other words, to the pavts which are
most liable to be damaged by beat. Also the
hollow-fra engine is properly stiffened
by the massive composite beam at its top af-
forded by the rigid connection of the cylin-
der heads together and wilh the wator-box
to which said heads, and also the engine cyl-
inders, are rigidly attached. Also the con-
struction of the engineis such that the parts
thereof may be conveniently assembled or
taken down. Alse, in this improved con-
struction the whole thrust of the pistons on
the cranks is taken by the tomposite hox and
heam combination of sivength and rigidity.

The invention is not to be understood as
being limited to all-of the details herein

In the present instance, howevery

1,278,784

shown, as such details may be varied widely,
within the province of mechanical skill,
without departing from the scope thercof.

Having thus described my invention T
¢laim and desire to secure by Letters Pat-
ent:

1. In a multiple-cylinder internal combus-
tion engine, the combination with hollow
cross heams affording bearings for the en-
gine crank shaft, of means for rigidly se-
curing said cross bedms together, n water
box, engine cylinders mounted in said water
box, removably mounted. hollow posts or
standards supporting said water box on said
hollow cross beams, the chambers of the lat-
ter communicating with the chamber of said
water box through said hollow posts or
standards, and means for supplying water
under pressure to said hollow cross beams.

9. Tn a multiple-cylinder internal combus-
tior. engine, the combination with hollow
cross beams affording bearings for. the en-
gine crank shaft, of means for rigidly se-
curing said cross heams together, a water
hox, engine cylinders mounted in said water
box, removably mounted hollow posts or
standards supporting said water box on said
hollow cross begms, the chambers of the lat-
ter communicating with the chambér of said
water bhox through said hollow posts or
standards, means for supplying: water un-
der pressure to said hollow cross beams, and
jacketed cylinder heads mounted. on and
rigidly attached to sald water box and Tig-
idly connected together so as to afford a
massive stiffening beam at the upper part
of the engine: _ :

3. In a multiple cylinder internal combus-
tion engine, the combination with hollow
frame parts, including a water box through'
which watér may be circulated, of a plu-
rality of cylinder heads rigidly attached to
zaid water box and rigidly but removably
attached together, so as to afford a massive
stiffening beam at the upper part of the en-
gine. ’

" 4. In a multiple-cylinder internal combus-
jon engine, the combination with hollow
frame porcts, including a water box through
wltich water may be circulated, of a plural-
ity of cylinder heads rigidly attached to said
water box and rigidly but removably at-
tached tegethber, so as to afford a massive
stiffening beam at the upper part of the en-
gine, and wedge-shaped plates interposed‘be-
tween said eylinder heads. ~ C
Tn testimony whereof I affix my signature.
THOMAS LEGGETT STURTEVANT.
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