- No, 746,212.

PATENTED DEC. 8, 1903,

. C. WEATHERHOLT,

~ EXPLOSION ENGINE.
-~ APPLICATION FILED JUNE 4,1803.

N A S AL A" ...___ ..-. .......,.. ...L. ._._ .. _...._._ ....L._. ._.._...._._ " ..._... o fines . - ., ...a | _ __“. m__u.///r///%r//fffﬂi;ﬁ p.—dw _
A AL A A A L A B . .. o N - F 11
a§&&&w&wﬁaﬂﬁﬁkw&wmwmmmwwwﬁ,”wnu;: /- g_;@ﬂMk -k mm
- N S TOEEaRIrEIIEIRESSSsn Y =
N - + I#///’Kﬂff/ﬂ?ffffﬂ f:_..;n__n_.._..m_f_ﬂﬁ._..._.:.};m._ ;‘r:_lml < I#A\ ¥
: . .t . l/ -

.r.. T .. .

R W
SRR _aW%mWL::uM .........

- l:l..l...‘.‘.\..l...l..!.l.‘.\-““‘\\%"’i’!ﬂ

L

N
zﬂéﬂﬂ-. \ -
'V SNMSN N SNNANSAN NN, o o ve ODL .
__.T._:..n_ﬂn_a_ﬁ_u..._.,_.:..iﬁ_.n_-_.ﬁ“mu-

%ﬁﬂhﬁhﬂﬂhﬂﬂhfhﬁfﬂhfﬂﬂfhﬁﬂh!f/f.mr N

) 1 1

. -
A

E=3
-t A=
e
==

) b
e L] - -

S N LI
R |

. . .
| ¢ I

..._.-l-_.___ e v W sl e W

IR S, IR = A AN X%
S Mt 11| M%

THE NORRIS PETERS CO. PHOTO-LITHO., WASHINGTON, D. €.




Ne 746 212

UNITED STATES

Petented Deeember 8, 1903

PATENT OFFICE.

WILLIAM GLARK WEATHERHOLT OF COLUMBUS OHIO

EXPLOSION ENGINE

bPLOIFIGA.TION iermmg part of Letters Petent No 746 212 deted December 8, 1903

Applmetlon ﬁled June 4, 1903, ber al No. 160,102, (No medel )

To all whomwy it ma,y concermn:

Beit knownthatl, WILLIAM CLARKWEATH—

ERHOLT, a clmzen ef the United States, resid-

| mgatCelumbue in Lheeeuntyof Franklin and
-State of Ohio, have invented new and useful
Improvementsin Explosion-Engines, of whleh

 the following is a specification.

- .. This invention relates to certain new dtld-
. useful improvements in gas or explosion en-
’gmes of the four-cycle type, the object be-
ing to provide a reciprocatory cyhnder with-

.~ means for adjusting the same relative to a

fixed piston-head to vary the size of the com-

~ pression-chambers, the eylinder being read-

ily separable from the other parts of the en-

vine, so that access may be had to the piston-
“head, the valves, and igniters, also to provide

~meauns forcooling the cyhndel and to provide

.20
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an explosion-motor. whmh is elm ple and com-

pact.
In the accom penymg drawm os, Whlch ehow

one form of a four- eycle engine made in ac-
cord with myinvention, qure 1is aside ele-
- vation.
3 a transverse section through the eyhnder |

In the type of engine shown, A refers toa

Fig. 2 is a Vermce] section, and Fig.

' ‘base, which in praetlee is feetened to a suit-

30

! B’
lay-shaft w1ll make one turn to two turns of’

35

able foundation, such base having bearings

for a crank- eheft B, having cranks b b and a
pinion b’ for engeﬂ'ement with a gear-wheel |

b* carried by a suitably-supported lay-shaft
The gears b b’ are of such a size that the

the crank-shaft. The dotted line a @ on the
drawings indicates the limit of the movement

" of the cylinder toward the bese of Lhe freme,
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dd.
aperture which is closed by a depending tube

5o

| _through a pluﬂ' wh1ch i8 connected by a wire l near the ba.se, the helght

and above the dotted line o a the frame is
cylindrical, its upper end constituting a fixed
or immovable piston-head C. Below the
cylindrical part of the frame over which the

cylinder works the frame may be of any suit-

able shape. In practice the ‘frame and pis-

“ton are hollow, such combined frame and pis-
ton having ways ¢ ¢, which are connected to-
‘The ways at the |

the inlet and exhaust pipes.
face of the piston-bead areenlarged to provide
valve-seats for the inlet and exhaust valves
The pleton -head has therethrough an

d?, which carries the electrodesof the sparker
or igniter. One of the electrodes is passed

'a.ble cylinder.
‘engine which will oeeupy but little space ver-
tically, the ways ¢ ¢’ and the pipes may be
very near the base of the frame, and the cy-

lindrieal portion of the frame will commence
of the freme belnﬂ'. L

Any suitable type of igniter can

‘The frame having the fixed mston head is

hollew and in line with the center of the
velve seats has guideways for valve-stems 65
ee', the valves d d' thereon. being held on
_the1rseetsby springs whwhenclreletheeteme o
and engage at one end offsets on the frame
| and at the other end nuts, which are adjust-

- The ends of the

steins beyond the nuts pass threugh and are

ebly attached to the stems.

' to a {3011 and the ether termmal is in electrie
commumedtmn with the tube and motor or
‘engine frame, a cam or contact-point on the
“lay-shatt B’ making and breaking the circait
as it éngages or dlsengef‘res a plate d3, which
is insulated froin the engine-frame and con-
nected to the battery, the circuit being made
when the contaet-point on the lay-shaft wipes
the plate d8.
‘be readily epphed to the engine.
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suided by apertured lugs f f'.above arms

‘lay-shaft the valves will be raised off of their

seats.

oonnectmg-lods hold the cylmder -connecting

‘band or ring in alinement with the cranks,
and when tshe ring and cylmder arethreaded
‘the cylinder ean be turned to increase or di- -
‘minish the size of the explosion-chamber, or .
‘the cylinder may be entirely removed from
‘the piston-head, so that aceess can be had to s
the valves, igniters, and pa.ckmﬂ'-rmge of the .
In thetypeofengineshownthe =~

ring E'is attached to the lowerend of the mov-
If it is desired to providean .
‘[00:'1._::."1:._1.;3

piston- hea,d

‘D D', which are pivoted to the frame, and - . -
_When the arms are raised by the camsonthe -~
75 i
The cams and the contact-point on
the lay-shaft may be earried by sleeves, so .
‘that their position may be varied when de-
' sired to change the time. of lgmtlen of the
_Ghd.l oe and the time of opening the valves.

‘The reciprocating eylinder E is exteriorly
provlded with heat-radiating ribs, and one
end of the cylinder has a screw- threaded por-.
‘tion,with which engages an mtema.lly-thread—
ed ring or band E', from which project wrist-
pins F F, over which are placed the upper '
ends of eonneetmu-rodq G G, the lower ends =~ -
‘engaging the cran ke of the er ank-shafb

The =
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shortened. When the combined piston and | eiprocating cylinder which-is movable over '

frame are so constructed, the cylinder may
have near its upper portion a threaded boss
or ring, with which the band E’ will engage,
the diameter of the ring being such as to per-

mif the cylinder being passed through the
same in attaching or removing the cylinder

from the piston - head. DBy shortening the

frame and attaching the connecting- 10d‘§ ad-

jacent to the closed end of the cylinder, the

ways extending the entire length of the frane
and being connected to the pipes adjacent to
the bed-plate, an engine of the same power
will be provided, and the height from the bed-
plate need be butlittle more than the length
of the eyvlinder.

Theinvention shown may be applied to mul-
tiple - eylinder engines, and, if desired, the

cylinder and piston may be incased by a fine-

wire screen G’ to keep dust and foreign sub-
stances from the surface over which the cyl-
inder moves. o

The construction shown provides means
whereby the speed or power of the engine or
motor can be varied by changing the position
of the band on the cylinder, sueh change of
position varying the capacity of the explo-

sion-chamber and the degree of compression:

of the charge. 1 donot limit myself to the
particular construetion shown for connecting
the band and wrist-pins to the cylinder, for
instead of screw-threads I may use bolts or
other mechanical equivalents.

Having thus set forth my invention, what
I claim as new, and desire tosecure by Letters
Patent, 18—

1. In an explosion-engine, a rigid or fixed
piqton head, a crank- sha,ft a band having

with the cra,nl{ shaft and wmqt -pins a.nd a re-

the piston-head and isadjustably and remov-
ably connected to the band.

2. In an explosion-engine, the combination
of a frame having a stationary piston-head, a
crank-shaft, a cylinder in reciprocatory ei-
gagement with the piston-head, a band con-
pected to the crank-shaft, and means for ad-
justably connecting thecylinder tothe band.

3. An explosion-engine comprising a hol-
low engine-frame and a piston-head integral
theremth ports through the frame and pis-

.ton-head, Valves for the ports, valve-operat-
ing meehamsm a crank - shaft a cylinder

closed at one end and externally threaded at
the other end, an internally-threaded band
having wrist-pins, connecting-rods, a crank-
shaft to which the connecting-rods are at-

tached at one end, the other ends of the con-
necting-rods bemﬂ‘ attached to the wrist-pins,
substa-ntially as shown, so that it may be ad-

justed to vary the size of the compression-

chamber.

4. In an explosion-engine, a fixed frame
having integral therewith a piston -head, a
cylinder in reciprocatory engagement with

the piston-head, a crank -shaft, connecting-

rods, and an mternally threaded band with
Whlch the threaded end of the cylinder en-
gages, wrist-pins on the band, and rods con-
necting the wrist-pins tothe cranksof ashaft,
substantially as shown.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

WILLIAM CLARK WEATHERHOLT.

Witnhesses:
J. C. SHERWOOD,
JAS. H. SCHRIVER.
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