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FRANE FRITZ OF TORONTO, ONTARIO, CANADA

INTERNAL COMBUSTION ENGINE

~ Application filed October 16, 1930.. Serial No. 489,159.

This invention relates to improvements in.

‘nternal combustion engines of the type in-
cluding a multiplicity of cylinders arranged
in tandem and the invention comprises a
5 gingle piston for each of the tandem cylin-
ders adapted to be alternately acted upon by

impluses from the explosion taken into the

cylinders by suction. | _
- The invention further contemplates a nov-
19 o] wrist pin construction for each of the pis-
tons and connecting rods secured to each end
of the wrist pins and having their opposite
ends connected to throws on the crank shaft
~ whereby vibration and torsional strain on the
15 orank shaft will be prevented. The inven-
tion also comprises a water pump mounted
parallel with the tandem cylinders for fore-
ing a cooling liquid through the water jack-

ets of the cylinders and preventing overheat-

20 ipo which 1s a common objection to this type
of engine. | '

Another object of this invention is to pro-
vide a novel form of valve gearing includ-

ing exhaust and intake valves In each of
and the provision of a

2% the tandem cylinders _
camn shaft driven from the crank shaft for
causing the alternate operation of the valves
whereby one cylinder will be taking in a
. tresh charge of fuel supply while the oppo-
30 site cylinder will be exhausting the burned
oases. _ _ a _
A still further object of this invention, is

to provide a novel form of cylinder block

having overlapping bores for allowing space
25 between the working cylinders for accom-
modating the free ends of the wrist pimns
and the connecting rods. _
inder block also presents novel advantages
0 for readily removing the valve gearing for
“ repairs or for removing the pistons for the
purpose of cleaning the carbon thereon and
replacement of parts. '

_ block also affords openings for the reception
5 of the ignition cables from opposite ends of

" the tandem cylinders to the distributor -
whereby the same will be protected against
water and oil which has been found to be

very detrimental to internal combustion

50 L
engines.

~ the cylinder block

This form of cyl-

| ~ looking in the
The novel construction of the cylinder

ton head removed | s show-
enlarged and illustrating the

-

Other objects and advantages of the in-
vention will be apparent during the course

of the following description forming a part
of this specification and in which

Figure I is a longitudinal side elevation

partly in‘section illustrating the  cylinder.

block and the manner in which the tandem
cylinders are disposed therein relative to the
working pistons. The cam shaft connection
to the erank shaft is also illustrated at one

1,897,897
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o

end of the view illustrating the manner 1

which the connecting chain is housed within

‘a portion of the cylinder block.

- Figure 1L 1s a longitudinal front eleva-
tion illustrating the npper portion of a cyl--
v to illustrate the
‘manner of arranging the cam shaft and valve

inder block broken away

rocker arm. _
Figure II1 is a top el _
the arrangement of the cylinders relative to

the block and showing the water cooling jack-
ets adjacent the cylinders for cooling the

same. .

Figure IV is a longitudinal side eleva- .

tion illustrating the pistons and cylinder

‘heads. removed from the block and also 1l-
Justrating in cross sectional detail the man-
pistons are arranged for

ner in which the
sliding engagement with the heads. -
JFigure V is a vertical cross section through

lareed and the arrangement

and tandem heads. _ _ o
Figure VI is an enlarged side elevation 1l-

lustrating in _
inder heads removed from the cylinder block

packing rings.

Figure VII is a transverse cross sectional

65

elevation illustrating

70"

80
showing the invention en-
of the double
acting pistons relative to the'cylinde'p block

85"
detail one of the tandem cyl-

for the purpose of illustrating the sealing or

view taken on line VII—VII of Figure \'A N

ing the construction of the cylinder heads and

ports therein.

‘Figure VIIL is a top elevatioii'_ofthe' pls- -
from the cylinders show-

ing the same

arrangement of the intalke and exhaust valves.

Figure IX is a longitudinal cross sectional

divection of the arrows show-

the arrangement of the intake and exhaust.
T T T 95

100
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~der heads for illustrating

2

view through the centralmost portion of the

block illustrating the arrangement of the
cylinders and the corresponding water jacket
for dissipating the heat from the cylinders.
Figure X is an enlarged side elevation of
one of the double acting pistons removed
trom the cylinder block for the purpose of
illustrating the honeycomb arrangement on
the periphery thereof. I
Figure XT is a vertical cross section of
one of the pistons illustrating the wrist pin

bearing and the opposite skirted section of

the pistons. . _
Figure XIT is a side elevation 1Hustrating

' the wrist pin and connecting rod in detail

and showing the same enlarced. - |
Figure XIII is a vertical cross sectional
view taken through the cylinder block, dou-
ble acting pistons, and the removable cylin-
the positioning of
the intake and exhaust valves and spark plugs
i the removable heads and also the water
pump formed by the rings on the double act-
Ing piston skirts. '

- Figure XTIV is a vertical cross sectional

view of one of the removable cylinder heads

further lustrating the arrangement of the

intake and exhaust valves and showing the
same enlarged, and L '
Figure XV is a bottom elevation of one of
the piston heads removed showing in en-
larged detail the construction of the frame.
In the drawings, wherein for the purpose
of illustration is shown a preferred embodi-

‘ment of the invention and wherein like ref-
erence characters are employed throughout

the several views, the reference character 5
will generally be employed to designate an
engine crank case formed of a bottom sec-

) tion 6, a top section 7, and an intermediate
section 8. The three sections 6, 7, and 8 are.

held together by the adjoining flanges 9, 10,
and 11, on the respective sections 6, 7, and 8!
Formed on the upper edge of the crank case

~section 7 is a flange 12 to which is bolted «

cylinder block 13 having a series of overlap-
ping bores 14 and 15 which extend from the

bottom of the block to the top thereof. The

vertical bores 15 form the working surface

) .for the pistons while the overlapping. bores
14 are provided with vertical partitions 16-

for accommodating 1gnition wires and the
connecting rods for the pistons.
As illustrated in Figures IIT and IX, the

-eylinder 13 is provided with a series of water
Jackets 17 on opposite sides of the work-

Ing pistons while mterconnecting water jack-

~ets 18-are formed adjacent the overlapping

60

65

~block 13 is provided a partition

vertical bores. At one end of
_ X 19 which ex-
tencs from the bottom of the cylinder block
to the top thereof for forming a housing for
the valve gear driving chain which extends

from the crank shaft to the cam

and the pistons.

‘usual manner by bolts 39 p

the cylinder

_ snaft extend-
‘ing across the top of the cylinder block.

1,807,897

Reciprocally mounted within each of the
working cylinders 14 is a double acting pis-
ton 20 having a central dividing wall 21,

which 1s provided with a wrist pin bearing 22,
directions from the

Extending in opposite
dividing wall 21 are piston skirts 23 havingon
their peripheries a series of rectangular cut-
away portions 24. Between the rectangular

cut-away portions 24 are a series of smaller

rectangular cut-away portions 25 which are

-adapted to contain a lubricating medium for

reducing friction between the cylinder walls
The inner periphery of
each piston skirt 23 is provided with a smooth
working surface for recelving a plug-shaped
cylinder head 27 having a series of circum-

terential slots or grooves for recelving piston

or packing rings 28. The packing rings 28
are mounted on the lower portion of the plug-
shaped cylinder head 27 in order that the

travel of the piston 20 may allow the skirted

section 23 thereof to work over the o1l sealing
rings 28 and form combustion chambers on
opposite sides of the piston 20. It is to be
understood, that the plug-shaped cylinder
heads 27 are inserted in the working bores 14
of the cylinder block 18 at the top and bottom
thereof for forming opposite combustion
chambers on opposite sides of.the dividing
partition 21. | S .

Passing through each wrist pin bearing 22

- 1s a wrist pin 29 having tapered end portions

30 which are reduced and screw threaded as
at 31 for the reception of holding nuts 32.

The conical or tapered portions are received

1n corresponding openings 83 in the bosses 34
formed on the upper ends of the connecting
rods 35. An opening 36 is also formed in

the opposite end of the boss 34 for allowing

a. washer 87 to be passed over the screw

threaded section 31 whereupon the holding
tor rigidly con-

nut 32 1s threaded thereon _
necting the boss 34 to the wrist pin 29. The
lower ends of the connecting rods 85 are pro-
vided with crank shaft bearings 88 which are
formed in section and held together in the
assing through
designated byv
provided with

bosses 40. .The crank shaft
the reference character 41 is

opposite throws 42 and 43 to which is secured
the crank shaft bearings 388. The ends of

the crank shaft 41 may be journaled in anti-
friction bearings 44 in opposite ends of the
crank case section 8 asillustrated in Figure 1.
Kach of
18 .
47 having a downwardly turned annular
flange 48 at the extremities thereof. The
flange 48 is adapted to be seated upon the top
wall of the cylinder block 18 as illustratel
in Figure V and to the bottom wall of the

cylinder block also illustrated in Fioure 5.

Bolts or the like may be provided for retain-
ing the plug-shaped cylinder heads 27 in place

whereby a plug-shaped cylinder head will

the plug-shaped cylinder heads 27
provided with a radially extending flange
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have their lower ends bearing

50" the lower set of intake and exhaust
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be rigidly carried at each end of each cylinder.
Each plug-shaped cylinder head -also com-
prises a partition 49 having downwardly ex-
tending tubular members 50 open at their
bottoms and screw threaded to receive a con-
ventional form of spark plug 51. The
downwardly extending tubular members 50
are mounted relative to the partition 49 ad-
jacent the walls of the plug-shaped cylinder
head 27. '
At right angles to the
ing tubular members 50 are arranged intake
and exhaust valves 52 and 93, respectively,
which have their guide stems 54 and 55 slid-
ably mounted in blocks 56 and 57, respective-
ly. The blocks 56 and 57 are supported by
the partition 49 while the intake and exhaust
chambers 59 and 60 are also formed integral
with the partition 49 and depend downward-
ly therefrom. The intake chamber 59 com-
municates with an intake port 61
the upper portion of the plug-shaped cylinder
head swhile the exhaust chamber 6U communi-
eates with an exhaust port 62 by means of
communicating channel ways extending
downwardly through the plug-shaped cyhn-
der heads 27. ' .
he valve operating mechanism includes a
rocker arm shaft 63 extending across the top
of the cylinder block 13 and a rocker arm
chatt 64 extending across the bottom of the
cylinder block having supporting means such
as fulerum supports 65 and 66, respectively,
which may be mounted on top of the plug-
shaped cylinder heads
integral with the cylinder block as illustrated
in Figure II wherein the bearings for the
~acker arm shaft 63 are illustrated as at 67
nd 68 whereby the ends of the rocker
63 may be journaled in the bearings 67
68, respectively, for supporting the same.
At spaced intervals on the rocker arm shaft
63 are cams operating rocker arms 69 and 70
£or the intake and exhaust. valves, respec-

rods 71 which
against the lower rocker arm 69 for causing

the alternate opening and closing of the 1n-

While

valves

take and exhaust valves b4 and 5H.

x4 and 55 are operated by the push rods
the upper set of the intake and exhaust valves
are operated by correctly positioned cam

members 74 ricidly secured to a cam shaft
73 which has its ends

journaled in anti-fric-
tion bearings 77 adjacent the cam shaft bear-
ings 67 and 68. One end of the cam shait
79 extends throuch the anti-friction bearing
77 in the cylinder block and 1s provided with

a sprocket wheel (8 over which is adapted to

‘pass a sprocket chain 79 for operative con-

pection to a sprocket wheel 80 rigidly se-

65

~ured to the crank shaft 41. 1t will be read-

ily observed that the vertical opening 81 1n
the cylinder block 13 through which the

downwardly extend-

formed m

o7 or may be formed

combustion chamber.
plosion occurs causing an impulse to be ap-

1

3

sprocket chain 79 passes forms a convenlent

housing for the same and that power or
rotary motien applied to the cam. shaft 73
by means of the sprocket chain 79 causes the
cam member T4 to engage the valve stems 54

and 55 of the upper set of intake and exhaust

valves 54 and 55, respectively, are operated
by the push rods 71 communicating recipro-
cating motion between the upper and lower
rocker arms 69. _ | o
" Intake and exhaust manifolds may be at-

tached to the intake and exhaust ports 61

and 62, respectively, and these may be of any
form desired to accomplish the desired re-
sults. = = L

- The ignition timing system may be oper-
ated from the sprocket chain 79 by means of

‘a timing sprocket gear 83 engaging the
sprocket chain 79 while a - water pump may

be operated from the sprocket chain 79 by
means of a sprocket wheel 84 also engaging
the sprocket chain 79. S

For a consideration of the opei*atiion of the

invention attention is directed to Figure 1V
wherein is illustrated more or less a diagram-
matic arrangement of the position of the pis-

tons for the order of their functioning. 'The
crank shaft 41 1s rotated by a starter motor
or the like in order to cause fuel to be drawn

into the combustion chamber on either side
of the partition 21 through the intake valve

50. The oas is compressed on the reverse
movement of the pistons and it is fired by the
spark plug 51 whereby the exhaust valve 53

operates to exhaust the burned gases. LThis

cycle of operation is intended to be carried

out on opposite sides of the partition 21 al-
‘ternately in order that the upper combustion

shaft

and

chamber will be drawing in the gas or fuel

supply _
is being exhausted and on the up stroke of

the piston 26 the fuel in the upper combus-

tion chamber will be compressed while a fresh
charge of fuel is being drawn into the lower
At this point an ex-
plied to the crank throws of the crank shaft
43 and causing com
ply in the lower combustion chamber where-
by the same is exploded by the spark plug 51
causing the upward travel of the piston 23
and the exhaust of the gas occurs
next downward travel of the piston.

pression of the fuel sup-.

10

Is

80

85

20

D5

100

while the lower combustion chamber 105

110

116

upon the
This

cycle of operation may be timed as desired to -

provide the advantages of a four cycle type
of engine or '
seavenging means, not shown. -

Tt is to be understood,

employved with this type of engine and that

"o claim i¢ made for the particular form of

valve gearing or ignition system and the same

a two cycle type employing

126

that various forms
of valve systems or ignition systems may be

125

is merely shown for the purpose of 1llustra-

tion in accordance with this type of engine.
Tt is also to be understood that various |
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changes in the shape, size and arrangement plugs

of the parts may be resorted to without de-
parting from the spirit of the invention or
the scope of the subjoined claims. B

Having thus described the invention, what
I claim is: ' -

1. An internal combustion engine of the
character described, comprising a crank case,
a crank shaft extending longitudinally
through the crank case, a cylinder block
mounted on the crank case, vertical cylinders
formed in spaced relation in the cylinder
block, said cylinders being overlapped by ver-
tical bores, a piston reciprocably mounted in
each of the cylinders, oppositely extending
skirt portions formed on each of the pistons,
a removable cylinder head for each of the cyl-
mders having an extension formed integral
therewith extending into the cylinder and

into the skirted portions of the pistons, pack-

Ing rings mounted on the lower end of the
cylinder head extension for forming a com-
bustion chamber on cpposite sides of the pis-
tons, 1ntake and exhaust valves having com-

- municating ports located in the cylinder head

- b L & =
extensions, a wrist pin for each of the pistons,

a connecting rod connected to each end of the
wrist pin for being connected to the crank
shaft, said connecting rods extending through
the overlapping bores in the cylinder block,
spark plugs mounted in the cylinder head
extensions, and timing mechanism for caus-
ing the correct intake, compression, explo-
sion and exhaust of the motive fluid whereby
the pistons will be reciprocated and the crank
shaft will be caused to rotate.

2. An internal combustion engine of
the character described, comprising a
crank case, a crank

g its ends journaled therein, a cyl-
inder block mounted rigidly to the crank case,
said cylinder block having a series of over-
lapping vertical bores, a partition for every
other vertical bore, a piston reciprocably
mounted in nne of the vertical bores between
the partitions, oppositely extending skirt por-
tions formed on each of
movabile cylinder head for each of the work-
g cylinders, an extension formed on each of
the cylinder heads extending into the work-.
Ing cylinders

the pistons, packing rings carried by the ex-
tensions of the cylinder heads for engaging
the inner periphery of the skirted portions
of the pistons,

tons, a connecting rod connecting the wrist
p1ns to the crank shaft, said connecting rods
exiending into the overlapping vertical bores
of the cylinder block adja
tion, intake and exhaust valves mounted
within the extensions of each of the cylinder
heads, corresponding ports for the intake and
exhaust valves communicating with the
per portion of the cylinder heads, spark

“skirted portion

the eylinder

shaft extending lon-
agitudinally of the ecrank case and hav-

the pistons, a re-
- opening and closing
and into the skirted portions of

a wrist pin for each of the pis-

djacent to the parti-

up-

1,897,897

mounted in the extensions of the re-
movable cylinder heads, water spaces formed
1n the cylinder block for dissipating the heat
thereof, and timing mechanism for causing
the intake and exhaust valves to open and
close with the cycle of the engine, '

3. An internal combustion engine of the
character described, comprising a sectional
crank case, a crank shaft extending longitu-
dinally of the crank case and having its ends
journaled therein, a cylinder block mounted
upon the crank case having a series of over-
lapping vertical bores, a vertically extending
partition between every other vertical bore
whereby a working cylinder will be provided
having slotted walls communicating with a
vertical housing portion, a piston reciproca-
bly mounted in each of the working cylin-
ders, oppositely extending skirts formed on
the pistons, a removable cylinder head in-

serted in the top and botiom of the cylinder

block, anwardly extending extension
formed on each of the cylinder heads adapted
to_extend "into the cylinder and into the
. of each of the pistons, piston
rings carried by the lower poriion of the ex-
tensions adapted to form an air tight sliding
connection between the skirted portions of
the pistons and the extensions of the cylinder
heads, intake and exhaust valves mounted 1n
the lower portion of the eXTeNsIions, Commil-
nicating chambers within the cylinder head
extensions for allowing the inflow and out.
flow of the gases, spark plugs mounted in
head extensions, a wrist pin for
each of the pistons, a connecting rod having
one of its ends connected to the wrist pin and
1ts opposite end connected to a throw of the
rank shaft, whereby the connecting rod will
be housed in the vertical overlapping bore
in the cylinder block. lubricant retaining
openings formed in the outer periphery of the
piston skirt sections whereby the surface be-
tween the cylinder block and the outer pe-
riphery of :
lubricated, water

the piston skirted sections will be
_ ) openings rormed adjacent
the cylinders within the cylinder block for

dissipating the heat from the cylinders, and

timing mechanism for causing the correct
of the intake and ex-
haust valves. '

4. An internal combustion engine of the

character described, comprising a crank case,

a crank shaft extending longitudinally of
“the crank case having its ends journaled

therein, a cylinder block mounted on the
crank case having a series of overlapping ver-
tical bores, a separating
across alternating vertically extending cyl-
mnder bores whereby ad oming housings are
formed opposite each working cylinder, a
piston reciprocably mounted within each
working cylinder and having oppositely ex-
tending skirt portions, lubricant openings
formed in the outer peripheral walls of the

partition extending
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piston and piston skirt sections for lubricat-
ing the surface between the working cylinder
and the piston, a wrist pin carried by the
piston having its ends extending 1nto the
vertical housing adjacent the partition, each
wrist pin having connected to its end a con-
necting rod adapted to lie m the same plane
with the partition and in the housings, the
opposite end of the connecting rod being

adapted to be secured to similar throws of the

crank shaft, a removable cylinder head for
each end of the working cylinder, an exten-
sion formed on each of the cylinder heads ex-
tending into the cylinder and into the skirted
portion of the pistons, piston packing rings
carried by the lower end of each of the ex-
tensions adapted to seal the lower end ot the
extension within the skirted portion of the
pistons, intake and exhaust valves carried by
the lower portion of the cylinder head exten-
sions, ports and chambers for each of the
valves communicating with the upper por-
tion of the cylinder heads adapted to be asso-
ciated with corresponding manifolds, and

spark plugs mounted in the cylinder head ex-

tensions.

5. An internal combustion engine of the
character described, comprising a sectional
crank case, a crank shaft having its ends Jjour-
naled in one section of the crank case, a cyl-
inder block having a series of vertical over-
lapping bores mounted on the crank case, a
piston reciprocably mounted within each of
the alternate overlapping bores, lubricant
openings formed on the piston, oppositely
extending skirt sections formed on the piston,
a wrist pin extending through the piston, a
connecting rod for each end of the wrist pin
having one of its ends secured thereto and
its opposite end secure to a double throw of
the crank shaft, whereby each of the connect-
ing rods will be housed within alternate ver-
tical bores in the cylinder block, a removable
cylinder head for each of the working cylin-
ders of the cylinder block, an inwardly ex-
tending cylindrical member formed integral
with each of the cylinder heads, a partition
mounted within the cylindrical member

adapted to form a support for valve oearing,

said valve gearing including intake and ex-
haust valves suitably journaled in the par-
tition, intake and exhaust poris communicat-
ing with the intake and exhaust valves, and
spark plugs mounted in the partitions.

6. An internal combustion engine of the
character described, comprising a crank case,
o crank shaft having its ends journaled 1n
the crank case, a cylinder block having over-
lapping vertical bores open at both ends, al-
ternate bores being provided with transverse
partitions, pistons reciprocably mounted in
the other bores, oppositely extending skirts
formed on the pistons, a cylinder head for
each open end of the working cylinders hav-

ing an extension projecting into the cylinder

5

and into the piston skirts, valve gearing and

ignition mechanism arranged In the cylinder
head extensions, and connections between the
crank shaft and pistons.
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