J. PIERCE.
VARIABLE STROKE MECHANTSM.
APPLICATION I'ILED APR.23, 1913,

1,112,832. Patented Oct. 6, 1914

2 SHLEEYS—SHEET 1.

| _— °

I )}

N__ _J]_ — — oy \I N ’;_:__:’_“:,:4-— h@
\ "\ ‘:\\\5\. } Sy
g R % / .
‘ EN N

00D = // > - \\\ / / L%
% , [ SRR N

\
O
‘\\\ -
N /
=
2
O
. @

WITNESSES: R (NVENTOR
/ W 4/ ose,o/z Frerce

; .%‘ ' a8y
RE At Foond Buwcer

ATTORNE Y



J. PIERCE.
VARIABLE STROKE MECHANISM,
APPLICATION FILED APR. 23, 1013,

1,112,832. Patented Oct. 6. 1914

2 SHLRETS--SULET 2,

HWITNESSES > INVENTOR

’ @?ﬁfﬁw ﬁz]o-sgz/'o/z Lerce
e -

ATTORNEY



UNITED STATES PATENT OFFICE.

JOSEPH PIERCE, OE PHILANELPHIA,. PENNSYLVANIA, ASSIGNOR OF ONE:HALY TO

* Taallaghamy it may, coneern:
“zen of the United Statgs,

JOBN SEGART-
HENRY C. GEORGE; ALL

VARTABLE-STROKE: MBOHANISM.

1,112,882,

o it Jenawn, that I, Joseerr Prenc, a. citi-

delphia, county.
of Pepnsylvania, bave invented n.
useful - Ipprovemept. 10 \{mrgabl_e¢Strol:e,
Mechapism, of which the following, is a full;

. ¢lear, and. exact. description, referénce be-
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which 1s.capable of. general application,
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_from which are hung arms or hangers AT

ing. bad to the aecompanying. drawings,
which form a part of this specification.
The object.of my; invention:is to. rovide
improved varlable stroke mec amimé_
1w
which Is:particularly ~a.da.fted to the purf‘ose.
of, varying the stroke of the piston of an
enging, for.example,

ange, at. the end of; the, compression
will fbé,.u,n,iform. at.all adjustments. -

I heye shown, the invention-ag applied to
a set of four cylinders, althongh it will be
ungderstood that the invention, when applied
fo internal combustion engines, is capable of
embodiment: in. a single cylinder or in any
nuigber. of cylinders. _ )

In the drawings: Figure 1 is an end view,
pripcipally in vertical section on the line
1—1 of Fig, 2, of an engine showing my im-
variable stroke mechanism arranged
to vary the stroke of the pistons. . Fig. 2152
front view, principally in vertical section
on the line 2—2 of Fig. 1. Figs. 3,4, 5 and
6 ave disgrammatic views showing different
adjustments of: the mechanism feor varying
the sgroke of the piston.

The four cylinders a,'a, etc., are shown ar-
ranged in pairs, each having a piston b to
which is pivoted a piston tod e To the
wrist pin d of each piston rod is pivoted 2
connecting rod ¢ and a stroke-regulating'arm

The connecting rod, is connected to a
erank on the crank-shaft f, while the arms g
connected to the several wrist pins are piv-
oted on the stroke-regulating rod A.

‘Between the pairs of cylinders and on the

oittside of each pair are studs: or pins 4

and a quadrant or hanger 7, carrying the rod

"h. The quadrant 7 carries a rack %, which is
50 engaged by a

hand-operated worm 7.

‘casing n secured to the cylinders carries
‘the studs 7 and the bearings for the crank
shaft,‘and incloses the crank-shaft, the con-
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| necting,

residing, at, Phila:’
of Philadelphiz,.and State’
i new sod.,

of .an infernal combus-.
tion. engine, in, such, 3, manper that, the clear-
stroke.
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rods; the stroke-regulating arins, the
.quadrants and the stroke:regulating rod.
The. valve mechanism is not shown, the
same forming, no part. of my invention.
Ry, reference to the. diagrams, Figs. 3, 4,
5 and.6, the operation of the stroke-varying
;devices. will be, understood. - The space be-
tween the two lines —a and y—y at the top
of egch figure indicates.the clearance be-
“tween, the Tlead of the. cylinder.and the pis-
1§;on1_&(;; the end of each compression stroke.
In Fig,
igositigon., that the. piston: will have its mini-
.mym stroke, say about two and one half
“inches, the. piston being shown as at the

has. been adjusted:to such position that the
piston will have a stroke of medium length,
say about four inches. In Fig. 5, the-rod %

E’iston will have o’ stroke of about six'and a
ialf ‘inches. In Fig. 6, the rod A has been
adjusted to such position that the’ piston
will have its maximum stroke, say about
‘¢ight and a quarter inches. Thus, by the

of all the pistons may be fixed at any pre-
determinedp length, but without affecting the
clearance between the head of -the cylinder
and the piston at the end of the compression
stroke, which is a constant factor.

Having now fully described my inven-
tion, what I claim and. desire to protect by
Tetters Patent is: L .

1. The combination, with a reciprocating
element and a crank shaft, of a  stroke-
regulating rod, a connecting rod ‘connected,

stroke-regulating rod, said connecting rod
antl arm pivoted at a common point on the

tions, thereby varying the stroke of the re-
ciprocating element. -

‘9. The combination, with a reciprocating
¢lement and a crank shaft, of a stroke-reg-

the crank shaft, an arm pivoted on the
stroke-regulating rod, said connecting rod
and arm pivoted at a common point on the

ing the stroke-regulating rod. and turnable

on an axis coincident with the point of con-

3, the.rod 4 has been adjusted to such-

has been adjusted to such position that the.

simple rotation of a worm shaft, the stroke’

with the crank shaft, an arm pivoted on the’

reciprocating élement, o quadrant ‘suspend--

60

65
limits of:its stroke. In Fig. 4, the rod A .

7(

7.

reciprocating element, and means to adjust.’
‘the stroke-regulating rod to different posi-i<

ulating rod, a connecting rod connected with



~V2- .

nection between said reciproéating« and con-

" necting rod afid arm when the reciprocatin
- element is at one limit of its stroke, an

--means to.adjust said quadrant on its axis,

‘thereby varying the stroke of the recipro-

cating element.- - - . . '
3. The combination, with a retiprocating

A element and a crank shaft, of a wrist- pin

- ,on" the: reciprocating. eleinent, a relativel
.10

fixed stud whose axis is. coincident wit
that of the wrist pin when the reciprocat-

. ing element is at one-limit of its stroke,

20

- quadrant pivoted on said stud, a stroke--

regulating’ rod carried by the quadrant, a
connecting fod ¢onnecting the wrist pin and

‘crank shaft, an arm ‘connecting™the wrist

pin and stroke-regulating rod, and means

“ to adjust the quadrant on its pivot, thereby
* varying.the stroke-of the-reciprocating ele-

ment.

- .4. ' The combiriation with a ¢rank shaft

-and a reciprocating element including a

(-]
[4]

30

pivoted rod, of a relatively fixed stud, a

quadrant pivoted on said stud, two connect-.

.ing rods each’pivoted at one end on a com-
mon axis on said pivoted rod, the other
end of one -connecting. rod being connected
to the crank-shaft and the other end of the

" ‘other ‘conmecting’ rod being pivotally con-

nected to said quadrant, a rack on the quad:

- rant and & worm engaging said rick, where-
- by the quadrant may be adjusted to vary

40

thedistance between said stud and said com-
mon ‘axis -when the reciprocating element
i$at ‘one limit of its stroke. '

5. The combination with a crank shaft
and a reciprocating element including a piv-
oted rod, of a pivoted quadrant, two con-
necting rods each-pivoted at one end on a
‘common axis on said pivoted rod, the other

‘_end of one connecting rod being connected

~ to the crank shaft and the other exd of the-

45
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other connecting rod being pivotally con-

‘nected to said quadrant, said axis and the
iDeing $0 ‘relatively |

pivot of -the quadrant
positioned that they coincide when the re-
ciprocating element is at one limit of its
stroke, and means to adjust the quadraiit

*on’ its pivot, thereby varying the distance.|"

between said axis and the pivot of the quad-
rant when the re ,iprocqtm_g ‘element is at

1,112,832

the other limit of ity stroke, wheréby the

stroke of thé reciprocating element may be

varied. . N - SNE
6. The combination of a crank shaft and
2 _plurality of reciprocating elements, of a

“plurality of hangers pivoted on a common

axis, a stroke regulating rod carried -by the
hangers, 'connecting rods connecting ‘ the'
several . reciprocating "elements “and the
crank shaft, arms connecting the several re-
ciprocating elements and the stroke-regulat-
ing rod, and means to adjust the hangers to

rod, thereby varying the stroke of the sev-

‘eral reciprocating elements. -

" 1. The combination with & crank casing, a

Aing elemerits each including a pivoted rod,
a wrist Pin on each rod, studs carried by
the casing, the axis of said.studs being co-

65

.vary the position- of the stroke-regulating

65

crank shaft, and a plurality of reciprocat- ' .

incident with the axis of the several wrist -

‘pins when the reciprocating elements are at

one limit of their strokes, hangers suspended
from the several studs, a stroke-regulating
rod carried by the hanger, arms connecting
the several wrist pins awith the stroke-regu-
lating rod, connecting rods connecting the

‘several wrist pins with the crank-shaft, a.
‘rack on one of the hangers, and a worm !
means of which -

engaging said rack and b :
the position of  the stroke-regulating rod

may be varied to vary the stroke of the re-

o

"ciprocating ‘element.. - ,
.~ 8. The combination of & crank shaft, 4
“|.connecting rod -connected with the crank

shaft;a reciprocating element and a stroke-

“vegulatine arm, said rod, arm and' recipro-

cating element having a common. pivotal
‘connection, means by which said arm is
pivotally’ supported-at o point distant from
said -common pivotal connection, and means
-to adjust the position of ‘said pivotal sup-
port;. thereliy varying the stroke of the re-
ciprocating element. S

Tn testimeny of which invention, T have
*hereunto. set my hand, at Phila.,, Pa., on
this &th day of April, 1913, ° - ¥

: JOSEPH PIERCE,

Witnesses:. : '
- Mary E. HaMer,

Mary Puirraps,
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