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My invention relates to internal combustion
engines, and the objects of my invention are:
First, to provide an internal combustion
engine having a novel and particularly efii-
cient link arrangement connecting the pis-

tons with the crankshaft, whereby a multi-

plicity of pistons require for their operation
only two throws of the crankshaft;

Second, to provide an internal combustion
engine having a cross head common to all
of the pistons, whereby each piston and its
cylinder forms a guide and centering means
for the other pistons, thereby insuring proper
alinement of the pistons without causing
undue wear upon the cylinder; '

Third, to provide an internal combustion
engine in which the force of each explosion
is applied simultaneously to two points of the
crankshaft so that the loads thereon are dis-

tributed, thereby permitting the use of a

minimum sized crankshaft, in which the
crank throws may be relatively smail;

Fourth, to provide an internal combustion
engine in which each piston during its power
stroke acts directly to shift the other pis-
tons without transmitting the forces required
for this purpose through the crankshaft;

Fifth, to provide an internal combusion
engine having a novel and extremely eiiicient
intake and exhaust valve arrangement which
permits the use of exceptionally large valves
in proportion to the size of the cylinders so
that quick and complete scavenging, as well
as rapid intaking of the fuel mixture, 1s
obtained : _ _

Sixth, to provide an internal combustion
enoine in which the incoming fuel mixture

aids in the cooling of the cylinders, thereby

becoming warm sc¢ as to facilitate combus-
tion; and

Seventh, to provide on ‘the whole a

novelly constructed internal combustion en-

oine which 1s particularly simple of con-
struction proportional to its functions, com-
pact and durable, efficient 1n its action, par-
ticularly in the application of power to the

crankshaft, and which will not readily de-

teriorate or get out of order.
With these and other objects in view as
well appear hereinafter, my invention con-

sists of certain novel features of construc-
tion, combination and arrangement of parts
and portions as will be hereinafter described
in detail and particularly set forth in the
appended claims, reference being had to the
accompanying drawings and to the char-
acters of reference thereon, which form a

‘part of this application, in which:
Figure 1 is a transverse sectional view of

my internal combustion engine, taken

through 1—1 of Fig. 8, with parts and por-

tions in elevation; Fig. 2 is a sectional view
looking in the opposite direction to Fig. 1,

through 2—2 of Fig. 3, with parts and por-

tions 1n elevations; Kig. 8 is an end eleva-
tional view with parts and portions broken
away and in section; Fig. 4 1s a transverse
sectional view through 4—4 of Fig. 1, show-
ing the cross head, master connecting rod,

and portions of the comnecting rods; Fig.

5 is a fragmentary elevational view of one

‘of the connecting rods; and Fig. 6 is a frag-

meni;ary-sedtional view through 6—6 of Fig.
3, with parts and portions in elevation.
Similar characters of reference refer to

‘similar parts and portions throughout the

several views of the drawings. R
Cross head 1, and pistons 2, master rods
3, connecting rods 4 and 5, crankshaft 6, cas-
ing 7, cylinders 8, intake valves 9, exhaust
valves 10, intake valve stems 11, exhaust
valve stems 12, intake valve operating rods
18, exhaust valve operating rods 14, springs

15, cam shaft 16, cams 17 and 18, cam shait .

driving mechanism 19, constitute the princi-

pal parts and portions of my novel internal
combustion engine. '

My internal combustion engine is arranged
in units of four cylinders. For each unit,
o, cross head 1 is provided, which comprises
two straight parallel disposed rods 1le held
apart at their central portions by an integral
web 1b. At each of the four ends of the
cross head 1 there is provided a piston 2
which is integral therewith.

The web 15 is provided with a transversely
extending bearing l¢ arranged half-way be-
tween the rods la.
mounted in the bearing lc. Mounted upon
the ends of a journal pin 3¢, and extending
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- downwardly along either side of the cross-.
~head 1 is a pair of master rods 3 which ex- -
- tend in parallel disposed relation to each -
5 At the extended lower ends of the master
- rod 3, sald rods are provided with alined
- bearing portions 85, so arranged that the
-~ - Dbifurcated end 4a of a connecting rod 4 may
~ be inserted therebetween so as to straddle one-
of the master rods, as shown best in Fig. 4.
. A pin4p extendsthrough the bearings 85.and .
. through corresponding bearings 4¢ provided
-~ inthe bifurcated end 4a. The connecting rod-

4 extends upwardly and to one side of the

s

master rod 3, where it’is secured to athrow

 6aof acrankshaft 6. . . - -

- themaster rods 3 are provided with a second
set of alined ‘bearings 8¢, which are so ar-

20 ranged that the bifurcated end 5a of a second

- the connecting rod 4. A journal pin 5¢ holds

- cylinders by the crosshead 1.~ -

- 50

-

ER | - (Y

.- Near the under side of the cross head 1,

throw

3B casmg?v. .. 70
-~ The casing 7 is provided with four open-

- . Ings Ta, each of which receives a correspond-

~ Ing end of the cross head 1a." Secured over
© each opening 7ais a cylinder 8 which receives
40 "

[

40 the corresponding piston2.  Thé cylinders 8 ~As shown in Fig. 8, one side of each in- 1%

- are thus arranged in diametrically disposed “take conduit 8a is formed by the wall of the

~ pairs. As the cross head 1 is supported at corresponding cylinder 8. Thus, fuel pass-
-each end by a piston'2, said pistons may have '
_ arelatively short skirt for they are accirately
held in proper alinement with their respective

5 Intake conduit 8« is separated from the in--

o

~ terior of the casing 7 by a partition 7 c which,

. L dﬁﬁ

8, of adjacent pairs of cylinders 8. =

celve an in

whe connecting rod 4. A journal pin 5¢ holds valve. openings Se.
the bearings 56 provided in the bifurcated- '
end 5¢ in alinement with the ‘bearings -3e.
~ This arrangement offsets the:connecting rod -
-~ b relative to the. connecting .rod 4, so that

D throw 6b of the crankshaft, as shown best in
CFig. 1. . e A8 SIOWIL bestan

sleeve 87, in ¢
~intake conduit

. Slidable within

.. Ls97ase 0

of a carburetor or the like, not shown.
- The extended end of each intake conduit

yond the end of the passage 8a.

. r

~centric with the opening 8. ..

a .

L] [ - 1

- To facilitate-the cooling of the exhaust
< valve 10, said exhaust yalve is provided on '

toward the end =
- %0

between the passages 7d to the discharge end

~ passage 8a is flush with the. corresponding =
cylinder 8,-and this extended end is pro-
vided with a valve seat 85, adapted to re-
take valve 9, which is shiftable be-

70

~ The extended end of the cylinder 8 and its
passage 8a is provided with a cap or head 73
-portion 8¢ - extending -thereover, forming
~-a ring chamber 84. The greatest height of -
- the'firing chamber 84 is over the passage 8a.
- From here, the head slopes- _
~of the cylinder 8 so as to reduce the size of °
the chamber 84 to a minimum. The portion

~of the cylinder head above the intake valve 9
~Is:provided with a valve opening 8¢ con- =
» the briurcated end 9¢.01 a second - The opening 8¢ is adapted to be closed by an 135 |
- connecting rod 5 similarly constructed to the
- rod 4; may be inserted thercbetween so as .
~ tostraddle the master rod 3, not straddled by valve member may be removed through the
. The valve 10 is posi-
tioned by inserting it through the cylinder 8:%9
and  sliding: .it sidewise within the firlng

.exhaust valve 10 of slightly larger diameter
than the intake valves 9 so that the intake

.chamber 84 into the proper relation with the
-9 Yo O tLe connecting.rod- %, .80 that  opening 8e. - .o Lo T

. said -connecting -rod . 5. . may join a . second .
30

its-exposed or outer face with radiating fins -

of the cylinder 8 are provided with ‘cooling
{ins 8f or may be provided with a water jack- .~
et, depending upon whether the engine design 199
18 for air cooled or water cooled systems. - -
.. The side walls of the head 85 of each cyl-

.~-Secured over “inder head 8 are provided with openings 8¢

for receiving spark-plugs, not shown.

- The central portions of the cross head, the 10a, Likewise, the head and expose] walls
- master rods, and connecting rods, as well as '
_ the crankshaft, are all enclosed by a suitable

105

ing through the conduit 82 not only cools the - -

facilitate combustion. .- . " it
Pgtan Ao alam gy = oo -Near the upper end of each intake conduit
-, Uxtending along the rear side of each cyl- 84 there is provided a web 8% supporting-a .
| ~Inder 8, and having but slightly smaller di- gleeyes . . CONC | i '
ameter 1s an intake passage or conduit 8a.
50.The passages 8a are preferably integral with
~the corresponding cylinders 8. Each open-
- Ing 7a is large enough to include the inner
~end of the corresponding intake conduit 8a.
The portion’ of each opening 7a opposite the.

L . . .- - e "

. L . l"

shown: best. in Fig, 2.

~intake valve 9 and is secured to the exhaust

-valye 10. Kach intake valve stem 11 extends 1
-approximately to the base or supported end
Ofthe (COTT eSpondmﬁ: passage 8a, and is re-

stem 18, which also forms a sleeve of smaller

diameter than the intake valve stem 11. The 150

cylinder -8, but is heated thereby so as to S

in concentric relation to the said =~
1ake conduit 8a, and which is Iubricated by __
- oil conducted through suitable passages in -
the web 84, .. . . o T
la thin the sleeve 8, is a tubular
~stem 11 of the intake valve 9, as shown best -
in Ifgs. 2 and 6. The intake valve stem 11
1n turn ferms a sleeve for the exhaunst valve *
- terior et b partitlon (e which, stem 12, which extends - therethrough, as
- with said portion of the openings 7a .and R A
- the walls of the casing 7, forms passages 7d,
- which communicate with the intake conduits
e W
. The passages 7d inside of the casing 7 are
~ linked “together by a conduit 7e extending
longitudinally within the cross head 1 along movably secured to a continuing intake valve
the rear side of the -casing 7.. The conduit which rms 2. sleave of s
Te s connected intermediate its ends, that is,

- The exhaust valve stem protrudes from the

125
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inner end of each exhaust valve stem 12 stops
short of the extended end of the correspond-

me cont'm mng stem 13,
valve st em 1S Secm"ed to an exhaust valve
continuing rod 14, which passes through the
Oﬂiﬂ"‘dln“ stem 13.

Between the end of the stem 13 and the ex-
haust valve stem 12, there is provided a spring
15, which presses outwardly on the exhaust
valve stem and 111W‘11chy upon the intake
valve stem so as to hold the valves 9 and 10
8L ‘11118‘( their respective seats.

The continuing stem 18 with the conhnumcr
rod 14 therein extends throngh a sleeve. 7] f
provicded 1n the wall 7¢ of the passage 7d.

The continuing rod 14 exte nds from the
end of the sleeve porhon 13a ot the continu-
mg stem 13. This extended portion is wid-
ened ‘md formed into a bifurested portion
1da. "The extended end of each leg of t
biturcation is provided with en mrﬂed loop
nortions 145 which fit aroun d a cam sh att 16.

The sides of the e loop portions14) remote from

the continuing rod 14 are provided with in-
erﬂu e‘*temqnﬁ projections 14¢ which are
acdapted t
serured to a cam shatt 16 extending trans-
versely in e A ally s mc’ﬂd relation to ach acent
pairs of i conduits 8a. The continuing
rods 14 of the o1 nposed cvimdears ¢
except that the b*fm'cated end 14a of one of
them fits on the outer side of the bifurcated
portion oi the other, as

At tlﬂe mmner end of the sleeve portion 13a,
each continuing stema 13 18 nrovided with a
blfurca ed extension 13b. The bifurcation
130 is arranged in a plane at right angles to
he bifurcation 145.

Supported between the arms of the bitfur-
cated portion 135, is a loop 13¢, which is in
the same plane as the loop 142, Tlﬂe loon 13¢
fits aroimd the cam shaft 18 3, and is wovlﬂed
with a cam 1*1@*:(10 Dm]er‘h(}n 13d arranged 011
the onnom’re o of the eam shaft from the
1:}1 01ﬂcmqﬂs 14.c. Tl*re proiection 134 is adapt-

1 to ride upon a cam 18.

The continning stem 18 opmnosite the one
st deseribed 1s 1dentical t hereto excent that
the two loons 38¢ are provided. ,rmnﬂﬁd m

4-
"I""F'\ ﬁ
Ji1t-r 'Eh

spaced relation to each other. above and be-

low the arms of the bifurecations so as to
straddle the first deseribed loon 13¢, and fit
between gaid Arst deseribed loon 13¢ and the
foops 145, 25 shown best 1n Hig. 2.

The cam shatt 16 1s rotated by a suitable
drivine mechanism 19. synchronizing the
movement of soid cam shaft with the erank-
shatt, The driving mechanism 19 is ar-
ranged along the rear side of the cacing 7.

Tt can re“fdm:f be seen that by increasing
the length of tﬂe cviinders 8 and forming
Dﬂrck"r*m 1omnts erovnd the arms of the cross
head 1 the pistons 9 may be 1"'351(1113? macde

double-acting so that with very little increase

and said exhaust -

1claim

ricle upon exhaust valve cams 17

are 16*3111,1(3“] |

s shown best in Fig, 2.

| m:*‘tons for

3

in weight the power of the engine can be
practlcally doubled |

The cycle of operation of my internal com-
bustion engine is preferably similar to the
conventional four-c }Cle engine.

ihough I have shown and described a
paz rticular construction, combination and ar-
rangement of parts and portions, I do not
wish to be limited to this parti cular construc-
tion, combination and arrangement, but de-¢ 78
sive to include in the scope of my invention
the construction, combination and arrange-
ment substantiall -y as set forth 1n the append
ed claims.

Having thus descr 1"'6{55 my invention, wh&tﬁ 80
rand desire to secure b"f,f Leutﬁ?‘ '

270

ST

Patent 1s:

1. In an internal combustion engine, a plu-
mhty L-l cylinders arranged in ¢ pposed sets,
pistons for said cylmdﬂrs, a, cross head con-783
necting a phlrahty oi said pistons, master
rods connected to and s appori:ec] by said cross
head, a crankshaft, and connecting rods ar-
Lanﬁ'ed upoen said master rods so as to trans-

nit movement thereof to caid crankshaft. 90

2. In aninternal combusticn engine, a plu-
ral 1ty of eylinders arranged in opposed sets,

‘pistons Tor said cylinders, a cross head con-

necting a plurality of said pistons, a master
“"‘{}d connected to and supported by said cross " 95
head, a crankshaft, and a pair of connecting

| 1‘0d$ one arrang ed at the extended end, and
the ot Ner

arranr}eé' 1ntermediate the ends of
sald master I'od mgd connecting rods ]01‘1&{:1
to different throws of said crankshaft , Where-'
by movement of 2 id master rod causes simnul-
taneous action of said connecting rods upon
S"lld crankshaft. _ -
3. In an internal combustion engine, a 13111—--
rality of cylinders arranged in opposed nairs, 103
ald cvlmders? a cross head rigid-
1y connected to pistons in opposed cyli 1*1(161’*5,
the one piston form 11g a gulde for alining

~100

‘the opposite pisten, a master rod connected
intermediate the ends of said cross head and’ 110

suppo*r*ted thereby, a crankshaft, and con-
necting rods arranged upon said master rod
S0 as to transmit movement thereof to sald
crankshaft.

4. In an internal combustion enﬂme a plu--
rality of c*grlmdﬂls arranged in olanosed pairs,
plstons tor said CVll“ﬂdﬂI‘S? a cross head rigid-

115

ly connected to pistons 1n opposed wlmders
‘the one piston forming a guide for alining

the opposite piston, a master vod connected 120
Intermediate the ends of said eross head and
supported thereby, a erankshaft, .;.Jnd 2 pair
of connecting rods, one arranged 2 : the one
_end and one arr ‘moed intermec hfz.tﬂ Lhe ends
{ the master rod, said connecting rods joined 125
to difierent thr ows of said cr anhsh‘lft where-
by movement of said master rod and said
cross head causes simultaneous action of said
connecting rods upon said crankshaft.
5. In an internal combustion engine unit,: 1-30

'




. across head including a plurality of double'_. S
. ~ended straight arm members and an integral ..o
. web connecting said arm: members mtermedl-_”-; PR
“ate their ends, S‘le arms arranged in'parallel, =~ = .
“adjacent relation, a piston for each end of .~ -« =
" each arm member cylinders for said pistons, ==
- -said pistons ‘md eylmders formmcr guide .=~ . -
‘means: for limiting said cross head. to a true -~ . -
20 reciprocal mevement a master rod rotatably = <.
-~ connected with emd cross-head at said web

=30
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.:"':"’_Tieupperted by said cross: head ‘connecting

- rods joined to said master rod, end acrank

10 --:shaft assoclated with said cennectmg rods.

6. In an internal combustion engine unit,

- ‘portion, connecting rods ]01ned to'said mas-

. - ter rod,and a crank sheft cennected Wlth smd o B

el connee‘tmo rods.

- -__-_:a reelproca.ble cross head, pletons and cylin- =
~ders associated therewith, a master rod ro- - -
tatably connected with sald cross head, a = -~
“crank shaft including a: pair-of eno*ula,ﬂy_ T
disposed crank throws a pair of connecting AR
rods linking said cr enk throws with said -~
_master rod, said connecting rods conneeted’.--f‘-.
- with said ink member so as to act in oppo-
. s1te directions, whereby said link member %
fulerums about an axis intermediate the con- . -

7. In an internal COIHbUStLOIl engme wnit,

i '_.neetlons of said cennectmcv rods- therew1th

ey

D E' '\._I

2 reciprocable cross head, a master rod rotat- o
ably connected with said cross head, a crank- -
- c:_mft a pair of connecting rods connectlno'_-.'-"-j' S
. said crenheh%ft ‘with sald mester rod 111-'-_’?":?" e

8. In an. mternal eombustlon engine unit,

- spaced relation so as to act in epposﬂ:e di- =

.-.f-,reenen near the opposite ends-of said mftsterjf L
rod, whereby said master-rod is prowded o

|:|.|.i-|. .. a

- 45 :

o
St

_Wlﬂl a rotateble axis intermediate the con- - "
._nectlons of said connecting rods.. -~ = -
" 9. In an internal combustion engine umt SIS
a reelproeeble cross head, a master rod retat-.*_.___-; T
‘ably connected with seld cross head and ex- =
“tending laterally therefrom, a crankshaft, =
~and a pair of connecting rods connected to

~ said master rod, the one! a,t its end and the = .~
- _other near its rotateble axis,; whereb said - .
“master red has a second reteteble ax1s 111ter- .
.me&:he_te 1ts connecmon w:Lth sald connectmcr R
rods. o | S
- In testimony whereof I hzwe hereunto set T E
"._IHY hand at San Dlefro, Cahforme, thls 3lst S

”-"da of March 1930,

ALOYSITIS S TDRHAAR

‘a plura,hty of cyhnders arranﬂ'ed in 0pp051te- Slall

ly disposed pairs, the members of each pair -
-otcupying a common axis, said pelrs of cyl- .
“inders arranged with thelr axes in adjacent, - .. -
parallel chseosed relation, plstons reclpro- . ..
~cally meun..,ed in said eylmders a cross head -
common to all of said pistons, a master red-.-.--t"; |
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