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- To all whom it ma 1 CONCErn:

Be it known that I, BERNHARD G. HOLZ
citizen of the Umted States, and areSIdenL of
Buffalo, in the county of Eri ie and State of New
York, have invented certain new and useful
Implovements in Engines, of Whleh the fol-

lowing is a spemﬁeetwn *

My invention reldtes to engines, but more
particularly to explosive-engines. It is, how-
ever, applicable to any other style of engine
whether operated explosively, by expansion
of the motive power, or by direct pressure.

The object of my invention is to provide
means for causing the piston to remain mo-
mentarily in its mnelmest posatlon in the
cylinder as the crank to which it is connect-
ed leaves the ‘“ dead-center.”. This ispartic-
ularly desirable in explosive-engines, for the

- reason that the gases are then at thelr high-

20

est compression a,nd produce greatest power,
and as the ignition occurs Just as the piston
starts its outward stroke it causes the full

- foree of the explosion to be imparted to the

25

crank-shaft as the crank thereof is at its most
effective pomt This also prevents reversing
of the engine when starting and aids materi-
ally in the free and easy running of the same.

- Another object is to eonstruet an engine

~ in which the greater portion of the foree of
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the explosion a,nd the vibration of the engine
are taken up at the point of connection of the
piston-rod to the crank-shaft.

To these ends the invention eonmsts of the
new and novel construction, arrangement,
and combination of parts, as Will be herein-
after described, and par ticularly pointed out
in the subJomed claims,

My invention can be applied to steam, air,
or hydraulic engines or to engines opera,ted
by any other motwe power; but in order that
the principles of my invention may be under-
stood I have shown them applied to an ex-
plosive-engine, using the same as an illustra-
tion of the use of my invention without the
intention of limiting its use tosuch an engine.

This invention is susceptible to many
changes in the construction, form, arrange-
ment and combination of the various - parts
Wltheut departing from the spirit or saemﬁc-
ing any of the advantages thereof. |

Referrmﬂ' te the drawings, Figure 1 is
centr e,l ver tleal sectlon of an engine, showmrr

l

my invention embodled therein end the pis-
ton at its innermost pomt with:the crank on
the dead-center. Fig. 2isasimilar view show-
ing the crank meved beyond the dead-center
end the piston still retained at its innermost
point preparatory to being forced outwmdly
by the force of the e*cplosmn IFig. 3 is a
vertical section taken on line w w, Fig. 4.

Fig. 4 1s an enlal oed Vertleal seetlon taken

on hne x x, Iig. 1. Fig. 5 is a view similar
to Fig. 3, showuw the p051t10n of the crank-
cam as it leaves the dead-center. TFig. 61is a
side elevation showing the parts in the posi-
tion illustrated in I‘iﬂ' 5. Iig. 7 is an en-

larged plan view of the crank connection,

showmﬂ* the piston-rod in section.

Like numerals of reference refer to like
parts in the several figures.

In the engine 11111strated the numeral 5 des-
ignates the ¢ cylinder, provided with a head 6
and having a water -Jacket 7, with which ex-
plosive -engines are usually provided. A
water-inlet 8 and an outlet 9 are provided for
the water ,]?L(}]x.et and in the head 6 the usual
igniter 10 is arranged. To the lower end of
the cylinder the erank chamber 11 is bolted
and has cast integrally therewith the SUp-
porting extensions 12. A gas inlet and ex-
haust must of course be prowded in addition
to means for opelatmﬂ* the same; butasthese
parts of the engine do not appear in the draw-
Ings no fmther reference need be made to
them. These parts of the engine form no part
of my invention and refer only to one com-
mon type of exploswe engine for which any
other type of engine may be substituted; but
I will now ploceed to deserlbe my invention
in detail.

The numeral 13 desw neteb my improved
plston which is held for reciprocation in the
engine-cylinder and is connected by means of
a plsten-rod 14 to the crank 15 of the engine-
shaft. The piston-rod is formed in twe Sec-

tions 16 and 17, respectively, pivotally con-

nected together by a bolt 18, disposed at right
cmnles to the engine or Cl.‘éhllk shaft.

ing 19 and  a yielding outer half-bearing 20,
movable toward and from the inner helf-beal-
ing.

corners of the inner half-bearing and are con-

The |
1owe1 section 17 of the plsten -rod forms the
‘crank-box and comprises an inner half-bear-
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11(3(31:6{1 together at their outer end by a cross- |

bar 22, pr rovided with a poeket 23, which re-
ceives oneend of aspiral spring 24, interposed
between said cross-bar and the outer half-
bearing, which latter is guided in its move-
ments on the four corner-bolts 21 in any suit-
able manner. The crank-pin has secured
thereon a cam-sleeve 25, which 1s provided
mid-length with a cam-face 26 and end por-
tions 27, arranged concentric with the crank-

pin and serving as journals to support the

outer terminal of the piston-rod. 'The outer
half - bearing is held against the c¢rank-pin
journals 27 at.all times by the spring 24, The
innerhalf-bearing of the crank-box comprises
sides 28, each of which is provided with a
semicircular cavity, said sides being connect-
ed by a bridge portion 29, having upwardly-
projecting lugs 30, between which the lower
end of the upper piston-rod section is secured.
The yielding outer half-bearing comprises
sides 31, each of which 1s provided with a
semicircular cavity which cooperate with the
cavities of the upper half-bearing to receive
the crank-pin of the crank-shaft. The sides
of the outer half-bearing are connected to-
gether by a lower connecting-bar 32, &gmnst
the under face of which the spiral spring 24
bears. The under face of the bridge portion
29 1s inclined and preferably faced with a
steel wearing-plate 53, which 18 secured
thereto in any suitable manner. The said
wearing-plate 1s inclined downwardly in the
direction 1n which the crank-shaft revolves,
and the cam is secured to the erank in such
position that the working portion thereof is
broughtintoaction againsttheinclined bridge
portion 29 when the piston reaches the end of
its inward movement, the function of the cam
being to hold the piston in its innermost po-

sition while the crank moves from the dead-

center, which causes the outer half-bearing
20 of the crank-box to lower against the
spring-pressure, and as the 11?'011{1113‘ portion
of the cam leaves the inclined coacting face
of the crank-box the spring forces the said
outer half-bearing up to abut against the in-
ner half-bearing. The piston reaches its in-
nermost point when the crank reaches its
dead-center, and when in such position the
gases 1n the combustion -chamber are under
the highest compression. The cam 1s s0 po-
sitioned on the crank that it comes into action
against the inclined bridge portion of the in-
ner halt-bearing just as the erank reaches the
dead-center, and as 1t leaves the dead-center
the outer half-bearing of the crank-box yields
under the action of the cam and allows the
crank to revolve a certain distance without
causing the slightest movement of the piston,
or, In other words, the piston 1s held in 1its
innermost position until the working portion
of the cam leaves the said inclined bridge por-
tion, when the force of the explosion, the oc-
currence of which is properly timed, is im-
parted to the crank at the most effective point
of 1ts strole.

'744,342

Having thus described my invention, what
I claim 18—

1. In an engine, the combination with the
cylinder, of a piston held therein, a cerank-
shaft, means for connecting said crank-shaft
and piston, and means for causing said pis-
ton to be held momentarily at the innermost
point of its travel as the crank of the crank-
shaft leaves the ‘“ dead-center.”

2. In an engine, the combination with the
cylinder, of a piston held therein, a crank-
shaft, means for connecting said crank-shaft
and piston, and means for causing said pis-
ton to start its outward movement when
crank of said crank -shaft is off the ‘dead-
center.”

3. In an engine, the combination with the
cylinder, of a piston held therein, a crank-
shaft, means for connecting said crank-shaft
and piston, and means for causing the rela-
tive position of the piston and the crank of
the erank-shaft to be such that the piston 1s
at the innermost point of its travel when the
sald el‘mlh 18 at a point beyond the *‘ dead-
center.”

4. In an engine, the combination with the
cylinder, of a piston -held therein, a crank-
shaft, a rod connecting the piston with the
crank - shaft, and means engaging the outer
terminal of said rod for causing the same
and the piston to be held momentarily from
movement endwise as the crank of the crank-
shaft leaves the ‘‘dead-center.”

5. In an engine, the combination with the

cvlinder, of a piston held therein, a crank-

shaft, a rod connecting the piston with the
crank of said erank-shaft, and a cam secured
to the erank-pin and bemn' adapted to engage
the adjacent end of the Said rod to cause the
piston to be held momentarily in its inner-
most position, as the crank of the cra,nk-
shaft leaves the ‘“dead-center.”

6. In an engine, the combination with the
c¢ylinder, of a plston held therein, a crank-
shaft, a rod connecting the pis-tou with the
crank of said crank-shaft and having an in-
clined contacting face, and a cam secured (o
the ecrank-pin and being adapted to coact with

‘said inclined contacting face to cause the pis-

ton to be held momentarily in its innermost
position through the agency of said rod.

7. In an engine, the combination with the
cylinder, of a piston held therein, a crank-
shaft, a rod connecting the piston with the
crank of said crank-shaft and having a crank-
box comprising a fixed inner and a yielding
outer half-bearing in which the crank-pin of
the ecrank revolves, and a cam secured to said
crank-pin and acting against the inner halt-
bearing to cause the outer half-bearing to be
forced away from said inner half-bearing and
permit the piston to be held momentarily in
1ts Innermost posfmon

3. In an engine, the combination with the
cylinder, of a :[)1‘:130}1 held therein, a crank-
shaft, a rod connecting the piston with the
crank of said crank-shatt,and having a crank-
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box in which the crank-pin of the crank re-
volves and which comprises a fixed inner
half-bearing provided with semicircular con-
cavities at oppositesides and an inc¢lined por-

tion between sald concavities and a yielding

outer half-bearing, and a cam secured to said
crank-pin and acting against said inclined
portion of the inner half-bearing to cause the

outer half-bearing to be forced away from the

inner half-bearing and to cause the piston to
be held momentarily in itsinnermost position.

9. In an engine, the combination with the
cylinder, of a piston held therein, a crank-
shaft, a rod connecting the plston with the
crank of said era,nk-shaft, a crank-box in
whichsaid crank-pinrevolvesand which com-
prises a fixed inner half-bearing having out-
wardly-extending guides conneeted bya CTOSS-

" bar and an 011ter' half - bearing movable on

2C

|| ||| iz,

sald guides, a spring interposed between said

a1t
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cross-bar and the outer half-bearing, and a
cam secured to the crank-pin and acting
against the inner half - bearing to cause the
plston to remain momentarily initsinnermost
position and also to cause the outer half-bear-
Ing to move from the inner half-section.

10. In an engine, the combination with the
cylinder, of a plston movabletherein, a ecrank-

shatt Operativ,,ely connected with s&id piston,

and means for momentarily holding the pis-
ton against movement at a certain point in
the revolution of the erank-shaft.

In testimony whereof I have affixed my sig-
nature in the presence of two subsc,rlbmn
mtnesses

_BERNHARD G. HOLZ.

Witnesses:
CHAS. T\ BURKHART
M. SEWERT. |
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