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To @il whom it may concern:

IIF‘RBERT‘ B. SILELE OF MALDEN, MASSACHUSET'TS, ASSIGNOR 17O THE

ATLANTIC MOTOR COVIPANY

O P()RTLAND MAINE.

COUNTEHBALANCE FOR EXPLOSEONﬂENGINES.
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SPECIFICATION formmg‘ part Of Letters Pa,tent No. 662,631, dated November 27, 1900.
Orlgma,l application filed January 18, 1897, berml No. 619,645, Divided and this application filed July 12, 1897, Serial No,

- 644, 17‘7

Be it known that I, HERBERT B. STEELE, a
citizen of the United States, residing at Mal-
den, in the county of Middlesex and State of
Massachnsetts, have invented a new and use-
ful Counterbalance for Explosion-Engines, of
which the following is a full, clear, and exact
description, reference being had to the accom-
panying drawings,forming a partof thisspeci-
fication, in explaining its nature.

In the following description my invention
18 shown as applied to an engine of the free-
piston type and such as is fully described in
my application Serial No. 619,545, now on file
in the Patent Office; butIdo not 111mt myself
to 1ts use with Such engine.

In the drawings, I‘wure 11is a vertical sec-

tion of the e'ngine, portiﬁns of the rack-cov-

ering tubes K’ and E? and also of the rack T

having been broken off and portions being
broken from the gear J° to reveal the mech-
Fig. 2is a horizontal section

anlsm beneath.

just above the large case K, from which a por-

-

tion 18 broken to show the mechanism within.

I‘w 5 1sa horizontal section, eul&w‘ed on the

- p]ane of the shaft.
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In a general way the constr action a,nd mode

of operation of the engineis the same as that
of the engine de&ulbed in my before -mern-

twned appllcatlon
1 is the case, couefapondmw to Blle crank-
case 1n G@Itﬂ;lll styles of engines and to the

bed-plate in others, and it surrounds and con-

tains the Jower portions of the mechanism.
In it is borne the main shaft Q, sufficiently

“moved laterally from the axis of the eylinder

~ to permit its main gear J¢ to properly engage

" whieh is provided with a eombubtmn-bh&mu"
ber H and a piston composaed of thehead J, the

the rack of the plst;ou In the case .:Llso fmd

- parallel with the main shaft is carried the
auxiliary shaft Q. Rising from the boss E*

of the said case (see Fig. 1) is the eylinder F,

barrel J?, and the central core J', which is pro-

longed into a rack. JS, suitable for engaging
~with the gear J*, ptevmus]y referred to,

The

cylinder is also provided with exhaust-ports,

~as F4 and with a casing I, forming the space
LA bebween itself and the Oylmder for the cir-
so culation of the cooling medinm.

"The particu-

5

case K.
ciprocates the gear J* tarns back and forth
‘with it and also that the counterweight has
an equal and opposite motion imparted to it
This being so, the engine

~added.

(N o model.)

lar mode of supplying and exploding the gase-

ous charge and of expanding and discharging
it may be that previously set forth in my said
application or any other. Likewise aspring,
as K, may be used for accomplishing the non-
motivestroke,orany other well-known means.
The rack J?® extends downward from the cen-
tral portion of the piston in length somewhat
sreater than the movement thereof and en-
oages a gear J*, carried free on the shaft Q,

0 that it can be rotated back and forth on

the shaft by the rack as it isreciprocated back
and forth by the piston.
the rack J° is supported by a bearing-roll Q?,
mounted by ball-bearing upon the flange Q3

~of the shaft Q'. Upon the opposite side the

gear J* engages a-rack T, similar to the rack
J3. The rack T is also supported by a fric-

tion-roll T®, bearing on the side of the rack

opposite to ‘the gear and which rollis carried
freely on a f:.hﬂfb T4, revoluble in the case K.
Upon the upper end of the rack T and fast
theretoisa weightI”,of any convenientshape,
and this weluhb is @ u1ded by a friction-roll T%,
carried near the upperend thereof and levolv—
ing unrestrained by the weight. TthllO‘hOth

upon the interior of the tube E°, which sur-

rounds the counterweight and which tube is

fast at its lower end in a raised boss of the
It 1s obvious that as the piston re-

by the said gear.

On the opposiie side .
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its reciprocation the roll T* Dears and runs

80-

is balanced from shaking when the counter-

weight is made equal-to the weight of the pis-
ton .-:LI}d one-half the weight of the spring K
Ifind in pt.:-w_tme. this construction
gives a sufficiently-pertect balance for all or-
dinary uses.

set therefrom, so that it moves back and forth

in the axis of the eylinder, or two counter-
welghts, one on each side of the ¢ylinder and

each of one-half the normal weight, may be
used, each offset from its rack, so that the

cyhudel ¥ 1s brought on a stla,wht ]me be-

tween them.

Should a still more perfect re-
sult be desired, the counterweight may be lo-
~cated on the bottom end of the rack T and off-

100
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Now as a matter of imprdved construction
the gear J* is carried on the shaft Q by ball-

“bearings which revolve on the cones & and &/,

- fast on the shaft at the ends of the gear, and

IO

the outside ‘“‘cups” are fast in the sleeve J5,
upon and structurally a part of which the
gear J*is. I communicate rotary motion to
the shaft Q by means of a ratchet-wheel 3,
screwed fast thereon, and a pawl S, carried by

a pawl-carrier J% oscillated back and forth

by and with the gear J* This pawl-carrier
18 borne upon ball-bearings formed upon the
exteriors of the cone-piece &' and the ratchet
/c?, screwed firmly against the same, and the
cap is formed by a groove made in the inte-
rior of the pawl-carrier J8. Motion is given
to the pawl-carrier J® by pins J® and J7, ex-
tending from the said pawl-carrier and the

- gear J*(see Hig. 3) and engaging each other.
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For its present purpose the pawl S might just
as well be carried directly by the gear J%, as
the carrier J® has no motion distinet there-
from. The pawl is made toengage the teeth
of the ratchet by a spring s’ on one motion
and slide over them on the reverse. The
shaft Qis carried at one end in ball-bearings
in a case k%, carried by the spider Q°, which

18 screwed into the case E by the thread 7/,

and at the other end within the bearing- case
U’, whichisstrained into the case E by screws,
as . The shaft Q' is carried at one end in a
spider Q% screwing by threads at & into and
at the other in a boss raised from the case K.
Over the spiders I place a cap-plate E5, held
by screws ¢'.

Other means than the ratchet and pawl may

be used to rotate the shaft-—as, forinstance,

40

with the usual fi

the common erank and (301:1nect:lrwr 10d-——a,nd
other means than the gear J* may "be used to
connect the piston and counterweight-—as,
for instance, a lever pivoted in the center and
having a conneotm g-rod at one end reaching
to the piston and anot.her at the other end
reaching to the counterweight-—and other
means of guiding the rack-stems of the pis-
ton and counterweight may be used—as, for
instance, a plain block bearing against them
where now are the friction-rolls Q? and 13,
If so desired, the case E may be provided
anged base for resting upon
a foundation; but I have shown it with, a seat
at B°, by which also it may be attached to a
pedesta,l or other support if it is desired so

- to do.
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I disclaim any and all mattm herein shown
and described, but claimed in my application
of January 18 1897, Serial No. 619,545, and

~of which this apphcatlon is a division.

Having thus fully described my invention,

I claim and desire to secure by Letters Pat.

ent of the United States—
1. The combination in an explosion-engine

 of the gear J* engaged by the piston as speci-

fied, and the counterbalance 'T' having an
antlfrlc‘ulon roll T? and connected ’mth the
said gear J* by a rack.

]

|
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2. The combination of the gear J* engaged

by the piston asspecified, the counterbalance
T, and its rack 'I' and a roll bearing against
the back of the rackto keepit in enﬂ'dﬂ‘ement
with the said gear.
- 3. The combination in an GXPIO%IOH -engine
of the piston J', the spring K, the rack J3 the
gear J¢ and the rack T bearing a counterbal-
ance, as and for the purposes described.

4. Inan explosive-engine, the combination
with an explosion- cylmder of a free fiying
piston therein, an equilibrating weight or
counterbalance having a f1ee rectllmem
movement parallel with and opposite to that
of said piston, a main shaft operatively con-
nected with and intermittently rotated by
said piston,and a freely-rotatable gear-wheel
mounted on saitd main shaft and intercon-
necting saild piston and weight; whereby
movement of said piston will impart a reverse
movement to said weight.

5. In an explosive-engine, the combination
with- an explosion- eylmdel of a free flying
piston therein, an equilibmting weight or
counterbalance having a free rectilinear
movement parallel with and opposite to that
of sald piston, a main shaft operatively con-
nected with and intermittently rotated by
sald piston, a freely-rotatable gear- wheel
mounted on said main shaft and intercon-
necting said piston and weight; whereby
movement of sald piston will impart a reverse
movement to said weight, and a spring to re-
sist the flight of said piston and coact with
said counterbalance.

6. T'he combination in an explosion-engine
of the piston, the spring K, the rack J3, the
gear J* and the rack T bearing a counterbal-

ance, and means of converting the recipro-

cating motion of the piston to rotary motion.

7. The combination in an explosion-engine
of the piston, the spring K, the rack J?, “the
gear J%, the rack T bearmfr the counterbal-
ance T' and a ratchet k® connected to a shaft
as @, and a pawl as S engaging with said
ratchet.

3. In an explosive-engine, the combination
with an explosion-cylinder, of a free flying
piston therein, an equilibrating weight or
counterbalance mounted in parallelism with
sald piston and having reverse rectilinear

movements relative thereto, a rotary shaft

between said piston and counterbalance, a
gear-wheel loosely mounted on said shaft and
connecting said piston and counterbalance
so as to impart the movements of the one to
the other in opposite directions, and a c¢lutch
fixed on said shaft and so connected with said
gear-wheel and piston as that intermittent
1mpulses are unpmhed to the said rotary
shatt.

HERBERT B. STEELE.

Witnesses: |
F. IF. RAYMOND, 2d,
J. M. DOLAN.

75

80

Q0

95

100

105

I1IO

115

120

125




	Drawings
	Front Page
	Specification
	Claims

