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UNITED STATES

PATENT OFFICH.

LOUIS SCHWITZER, OF INDIANAPOLIS, INDIANA, ASSIGNOR, BY MESNE ASSIGNMENTS,
TO LYOWe ATLAS COMPANY, OF INDIANAPOLIS, INDIANA, A CORPORATION OF

INDIANA.

1,064,083,

Application filed April 17, 1911.

To adl whom <t may concern:

Be i known that I, Lours Scrwrrzex, ¢
citizew, of the United States, residing at
fudianapolis, in the county of Marion and
“late of Indiana, have invented a new and
useful Engine, of which the following is a
specification, :

The object of my invention is to produce

an engine structure of such compaet form.

that its parts may be easily disassembled
without the necessity of complete dismem-
berment, and as a part of said object there
is the production of a crank-shaft casing so
formed that one of its members may be vead-
ily detached from the other without sep-
arating said other member from fthe 1nain
supports; the detachable member forming a
basin for oil for splash lubrication and also
carrying the lubricant civeulator and all of
the lubricating piping so that separation of
the crank casing into its two parts will not
require dismemberment of any of the lubri-
eating piping. As-a result of this construc-

tion 1t becomes possible to provide a peculiar’
and very simple driving train for the spark.
generator, satd driving train forming the-

vonnection between the crank shaft and cam
shaft. : .
A further object of my invention is to

produce a structure in which the cam shaft:

may be removed without dismemberment or
displavement of the associated parts.

Trarther objects of my invention will ap-
pear from the specification, drawings and
claims, .
~ The accompanying drawings illustrate my
mvention.

Tigure 1 is a side elevation in partial ver-
tical section of an engine embodying my in-
vention; Fig. 2 a section on line 22 of
Fig. 15 IMig. 8 a front end elevation; Fig. 4
a section on line 4—4 of Fig. 1; Fig. 5 a sec-
tion on line 56 of Fig. 1; Fig. 6 a plan in
partial hortzontal section, and Tig, 7 an

5 clevation of the interior of the detachable

casing member,

In the drawings, 10 indicates the main
crank casing member, provided at one side
with a perforated surface 11 formed for the
reception of the eylinders 12 which are to be

. detachably sceured to the main casing mem-

ey, This wmain casing 10 is adapted for at-
taehment to a suitable suspension member 13
by which the structure as a whole will he
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supported. Cofiperating with the main cas-
ing 10 is a detachable casing member' 14,
Extending through the two casing mem-
bers 10 and 14 is a crank shaft 15 which is
supperted in fixed bearings 16 which are
preferably half bearings complemented by
removable enp members 17, the members 16
being formed integral with or carried by the
asing member 10, A cam shaft 20 is also
arranged within the casing members and is
supported in bearing members 18 which are
arried by the casing member 10, and bear-
ing caps 19 which complement, and are car-
ried by, the bearings 18, Cam shaft 20 lies
whelly within casing member 10 so that,
when casing member 14 is withdrawn, said

.shaft may be readily transversely removed

without disturbing the bearings of the cranlt
shaft and without disturbing the associated
parts.

The two casing members 10 and 14 are so
formed that their mating planes will pass
substantially through the axes of the crank
shatt 15 and cam shafi 20 and the cam shaft
is so arranged relative to the crank shaft

and, cylinders that when the member 14 is

withdrawn, the member 10 is wide open from
top to bottom, and from side to side, the
erank shaft 15 being preferably soarranged
that the mating plane between the two cas-
ing members is in the neighborhood of 45
degrees to the horizontal. C
The erank shaft 15 and the cam shaft 20
are preferably so arranged, with relation to
the eylinder openings 21 through surface 11,
that 2 piston 22 may be withdrawn from its

evlinder 12 downwardly inte the casing 10°
and from thence outwardly between crank

shaft 15 and camn shaft 20. Tt will be under-
stood that a piston 22 is mounted in each
cylinder 12 and that each piston is connected
by a pitman 23 with a proper crank of the
crank shaft, this connection being by means
of a half bearing 24 on the end of the pit-
man and a codperating cap 25, t
Bearing bushings 26 are extended through
a surfuce 11 of casing member 10 and in
each of these is mounted a valve plunger 27
arranged to be engaged by a cam 28 on the

cam shaft 20. Bach plunger 27 is.so formed -

that it may be withdrawn downwardly into
the casing and is, therefote, separable from
the vilve stem 29 which it operates.

The valvé stems 29 are connected either to
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exhanst valves 81 or inlet valves 32 which may

be of any desived form. In the present con-
struction I have shown a four-cylinder en-
gine and all of the cylinders and valves are
inclosed in 2 water jacket 83. The inlet
valves 32 are grouped in two pairs which
are separated from each other between adja-
cent cylinders. Leading through the water
jacket from a surface 34, to which an inlet
pipe or a carbureter may be attached, is o
horizontal passage 35 which passes through
the water jacket to the opposite side thereof

<gpnd there diverges into a pair of laterals

each of which ends in a short vertical riser
36 which delivers directly:mto & chamber 37
in which a pair of inlet valves 32 Is ax-

_ranged. The laterals from the fuel passage.

85 are within & casing 38 which is prefer-
ably formed integral with the cylinder cast-
ing, and immediately above this portion 33
is a horizontal exhaust channel 89 which is
connected to the several exhaust valve cham-
bers 40. ‘
By arvanging the fuel supply passage 35
in the manner indicated, the fuel (4. e., the
carbureted air) is caused to pass through
the water jacket and delivered to water-
jacketed inlet chambers and is therefore con-
tinuously surrounded with the heated water
of the water jacket. The temperature of
this water is always such as {o prevent con-
densation of the gasclene or other hydro-
carbon but at the same time prevents the

_carbureted air from reaching a temperature

of combBustion before it enters a cylinder.

The detachable casing member 14 is pro-
vided in its bottom with an oil-retaining
chamber 42, which at its middle is depressed
4t 48.  Arranged above the oil chamber 42
are two horizontal sheives 44. Fach of these
shelves is fianked at its ends by vertical ribs
or flanges 45 and at its middle is provided
with a flange 46 which is slightly less in
height than the flanges 45, The two shelves
are separated at their adjacent ends so as
to form a passage 47 communicating with
the depressed portion 43 of the main cham-
ber 42, and the shelves at their ends do not
extend to the end of the casing, thus leaving
openings 48, the arrangement being such
that oil discharged upon the shelves 44 will
be retained thereon ata depth equal to the
height of fianges 45 and will flow over those
flanges into the reservoir 42—48. Hach of
the shelves 44 is placed benesth a pair of
cranks of the crank. shaft, each crank dip-
ping down into the space between flange 46
and one of the flanges 45.

Leading from the lowest point in the de-
pression 43 is a strainer outlet 51 which dis-
charges into a pipe 52 leading upwardly to
a pump casing 33. This pump casing is sub-
stantially T-shaped, the stem of the T being
threaded into the casing i4 and bored to ve-
ceive a reciprocating pumip plunger 54 nor-

mally wrged ontwardly by a light spring 585
within the casing and at its cuter end en-
gaging a cam #6 carried by the cam shaft
20. The head of the T is perforated from
cnd to end and provided with an inlet vaive
57 and an cutlet valve 58 and leading from
the outlet passage beyond valve 58 is a pipe
59 which is connected to a pair of divergent
delivery pipes 61, the ends of which pass
throngh casing 14 so as to discharge upen
each shelf 44,

© Communicating With chamber 42 is a ver-
tical supply passage 62 in the upper end of
which is rotatably mounted a filling neck or

Afitting 63, said neck being normally closed

by a swinging perforated plate 65, the ar-
rangement being such that air may have
free flow into the crank casing through per-
forations of the plate but no dirt will enter
owing'to the fact that under running con-
ditions the filling fitting is presented ddwn-
wardly. In order to fill the casing with) oil,
the fitting 03 is turned upwardly and plate
65 swung to one side so that lubricating oil
may pour freely into the casing until a de-
gired level has been reached, indication of
the level being secured by opening cock 66.

Tormed in the main casing member 10 be-
tween the level of the crank shaft 15 and cam
shaft 20 is a horizontally arranged bearing
71 in which is mounted an intermediate

shaft 79. At its outer end shaft 72 carries.

& coupling member 73 adapted to detach-
ably cotperate with a coupling member T4
carried by the shaft 75 of a magneto or other
generator 76 mounted upon a projecting
bracket 77 carried by or formed integral
with casing member 10. Shaft 72 carries a
spiral gear 78 which meshes with a spiral
gear 79 on crank shaft 15 and also carries a
spiral gear 81 which meshes. with a spiral
gear 82 carried by cam shaft 20. The twe
spiral gears 78 and 81 are preferably oppo-
sitely pitched so that the thrust of one will
counterbalance the thrust of the other. The
inner end of shaft 72 is supported in a bear-
ing 83 carried by the adjacent cap bear-
ing 19. - )

Shafts 15 and 20 may remain in place
while shaft 72 may be removed or replaced.

I clainr as my invention. _— :

1. In an engine, the combination of a main
base casing member having & cylinder-opeg

ing in its upper side and having an:Gpen

lower side diagonally arranged relative to
the upper side and extonding substantially
from top to bottora and side to side of the
casing and passing substantially through the
axes of the crank shaft and cam shaft, a
erank shaft and s cam shaft mounted in
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said main casing member and wholly sup-

ported thereby, a cylinder mounted.over the
cylinder-opening on the main casing mem-
ber; » piston therein, connections between
the piston and ¢rank shaft, and a comple’
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mentary casing member detachably coacting
with the open lower face' of the main cas-
ing' member and forming an oil-retaining
basin independent of the main member, -

9. In an engine, the combination of a main
base casing member having a cylinder-open-
ing in its upper side and having an open
lower side passing substantially through the
axes of the crank shaft and cam' shaft, a
crank shaft and a cam shaft mounted in said

" main. casing member and wholly supported
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thereby, a cylinder mounted over the cylin-

der-opéning on the main casing member, a

piston therein, connections between the pis-
ton and crank shaft, and a complementary

casing member detachably coacting with the

open lower face of the main casing member -
and- forming an, oil-retaining basin inde-
pendent of the main member.

3. In an engine, the combination of a main
base casing member havimg a cylinder open-
ing in its upper side and having an open
lower side diagonally arranged relative to
the upper side and extending substantially
from top to bottom and side-to side of the
casing and passing substantially through the-
axes of the crank shaft and cam shaft, a
crank shaft and a cam shaft mounted in
said main casing member and wholly sup-

- ported thereby, a cylinder mounted over the

cylinder-opening on the main casing met-
ber, a piston therein, connections between
the piston and crank shaft, a complementary
casing member detachably coacting with the
open lower face of the main easing member
and forming an’ oil-retaining basin inde-
pendent of the main casing, oil-circulating
pipes carried entirely by said complemen-
tary casing member, and an oil-cirenlating
pump communicating with said pipes and-
carried entirely by said complementary cas-
ing member,

4. In an enginé, the combination of a main
base casing member having a cylinder-open-
ing in its upper side and having an open
lower side.passing substantially through the
axes of the crank shaft and cam shaft, a
crank shaft and a cam shaft mounted in said
main casing member and wholly supported
thereby, a cylinder mounted over the cylin-
der-opening cn the main casing member, a
piston therein, connections between the pis-
ton and.crank shaft, a complementary cas-
ing member detachably coacting with the

‘open lower face of the maim casing member

and forming an oil-retaining basin inde-
pendent of the main member, oil-circulating
pipes carried entirely by said complemen-
{ary casing member, and an oil-circulating
pump cemmunicating with said pipes anc
carried entively by said complementary. cas-
ing member. ‘

5. In an engine, tha combination, with a
main base casing member, of a complemen-
tary base casing member forming an oil-re-

3

‘taining basin independent of the main cas-

inig'member and detachably connected to the

main casing member, an oil-retaining shelf

arranged in said complementary member

above the bottom thereof, oil-circulating-

piping carried by said complementary cas-
g member and extending from a point be-

Jow the shelf to a point above the shelf, and

a pump-carried by the complementary eas-
ing: member and communicating with said
piping. .

6. In an engine, the combination, with an
oil-retaining casing having a detachable
member forming part of said casing, of a cam
shaft journaled in'the casing, oil-circulating
piping carried by the detachable casing
member, an oil pump also carried by said de-
tachable casing member and communicating
with the piping, said pump having o plun-
ger detachably engaged by a portion of the
cam shaft, wheref)y the detachable casing
member may be rémoved without maniphla-
tiop of the cil-circulating piping or pump.
/7. In an internal combustion engine, the
combinaticn of a main base casing member,
a crank shaft journaled therein and wholly

supported thereby, a cam shaft also jour-

risled ‘in said main casing member and
wholly supported thereby, a detachable cas-

_ing member codperating with the main cas-
ing member, which detachable casing mem-

ber, when removed, gives access to the crank
shaft and cam shaft, an intermediate shaft
bearing arranged between the crank shaft
and cam shaft and at an angle thereto, a
shaft- journaled in said intermediate shaft
bearing and lying at an angle to the erank
shaft and cam shaft, a pair of spiral gears
connecting the crank shaft and intermediate
shaft, a second pair of spiral gears connect-
ing the intermediate shaft and cam shaft.
the two spiral gears on the intermediate
shaft being oppositely pitched to balance the
thrusts, and -2 bearing cap forming a part
of the support for. the cam shaft and cav-
rying a bearing for the intermediate shaft,
the said cap being removable from its fellow
¢am shaft half bearing in the line of the in-
termediate shaft, '

8. In an internal combustion engine, the

combination of a main base casing member,

a crank shaft journaled therein and wholly
supported thereby, a -cam shafl also jour-
naled in said main casing member and
wholly supported thereby, a detachable cas-
ing member cooperating with the main cas-
ing member, which detachable casing mem-
ber, when removed, gives access to the crank
shaft and cam shaft, an intermediate shaft
bearing arranged between the crank shaft
ond cam shaft and at an angle thereto, a
shaft journaled in said intermediate shaft
bearing and lying at an angle to the crank
shaft and cam shaft, a pair of spiral gears
connecting the-crank shaft and intermediate
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shaft, s second pair of spiral gears con-
necting the intermediate “shaft and cam
shaft, and a bearing cap forming a part of
the support for the cam shaft and carrying
a bearing for the intermediate shait, the
said cap being removable from its cam fel-
low shaft half bearing in the line of the
intermediate shaft. ‘

9. In an internal combustion engine, the

‘combination of a main base casing member,

a crank shaft journaled therein and wholly

‘supported thereby, a cam shaft also jour-

naledin said main casing member and
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wholly. supported thereby, a detachable cas-
ing member codperating with the main cas-
ing member  and meeting the latter i a

" plane passing through the axes of both said

shafts, which detachable casing member,
when removed, gives access to the crank
shaft and cam shaft, an intermediate shaft
bearing arranged between the crank shaft
and cam shaft and 2t an angle thereto, a
shaft journaled in said intermediate shaft
bearing and lying at an angle to the crank
shatt and cam shaft, s pair of spiral gears
connecting the crank shaft and intermediate
shaft, and a second pair of spiral gears con-
necting the intermediate shaft and cam
shaft. - ‘

_10. In an internal combustion engine, the
combination of a main base casing member,
a crank shaft journaled therein and wholly
supported thereby, a cam shaft also jour-
naled in’ said main casing member and
wholly supported thereby, a detachable cas-
ing member cobperating with the main cas-
ing member, which detachable casing mem-
ber, when removed, gives access to the crank
shaft and cam shaft, an intermediate shaff
bearing arranged between the crank shaft
and cam shaft and at an angle thereto, 2
shaft journaled in said intermediate shaft
bearing and lying at an angle to the crank
shaft and cam shaft, a pair of spiral gears

_connecting the crank shaft and intermediate

shaft, a second pair of spiral gears connect-
ing the intermediate shaft and cam shaft,
the two spiral gears on the intermediate
shaft being oppositely pitched to balance the
thrusts, & bearing cap forming a part of the
support for the cam shaft and carrying a
bearing for the intermediate shaft, the said
cap being removable from its fellow cam
chaft half bearing in the line of the inter-
mediate shaft, a generator support carried
by the main casing member beyond the outer
end of the intermediate shaft, an electric
generafor mounted thereon, and intermedi-
ate detachable driving connections between
the.puter end of the intermediate shaft and
thé. generator. . T

11. In an internal combustion engine, the
combination of a main base casing member,
a crank shaft journaled therein and wholly
supported thereby, a cam shaft also jour-

1,064,008

naled in said main casing member and
wholly supported thereby, a detachable cas-
ing member codperating with the main cas-
ing member, which detachable casing mem-
ber, when removed, gives access to the erank
shaft and cam shaff, an intermediate shaft
bearing arranged between the crank shaft
and cam shaft and at an angle thereto, 2
shaft journaled in said intermediate shaft
bearing and lying at an angle to the crank
shaft and cam shaft, a pair of spiral gears
connecting the crank shaft and intermediate
shaft, a second pair of spiral gears con-
necting the intermediate shaft and cam
shaft, the two spiral gears on the inter-
mediate shaft being oppositely pitched to
halance the thrusts, a generator support car-
ried by the main casing member beyond the
outer end of the intermediate shaft, an elec-
tric generator mounted thereon, and inter-
mediate detachable driving connections be-
tween the outer end of the intermediate
shaft and the generator,

12, In an internal combustion engine, the
combination of a main base casing member,

a crank shaft journaled therein and wholly

supported thereby, a cam shaft also jour-

naled in said main casing member and

wholly supported thereby, a detachable cas-
ing member codperating with the main cas-
ing member, which detachable casing mem-
ber, when removed, gives access to the crank
shaft and cam shaft, an intermediate shaft

bearing arranged between the crank shait.

and cam shaft and at an angle thereto, a
shaft journaled in said intermediate shaft
bearing and lying at an angle to the crank
shaft and cam shaft, a pair of spiral gears
connecting the crank shaft and intermediate
shaft, & second pair of spiral gears connect-
ing. the intermediate shaft and cam shaft,
a bearing cap forming a part of the support
for the cam shaft and carrying a bearing
for the intermediate shaft, the said cap be-
ing removable from its fellow cam shait
half bearing in the line of the intermediate
shaft, a generator support carvied by the
main casing member beyond the outer end
of the intermediate shait, an eleciric gen-

erator mounted thereon, and intermediate
3

detachable driving connections between the
outer end of the intermediate shaft and the
generator.

13. In an internal combustion engine, the
combination of a main base casing member,
o crank shaft journaled therein and wholly
supported thereby, a cam shaft also jour-
naled in said main casing member and wholly
supported thereby, o detachable casing mem-
ber cobperating with the main casing member,
which detachable casing member, when re-
moved, gives access to the crank shaft and
cam shaft, an intermediate shaft bearing ar-
ranged between the crank shaft and cam
shaft and at an angle thereto, a shaft jour-
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naled in said intermediate shaft bearing and '

cam shqft, a pair of spiral gears connecting

the crank shaft and intermediate shaft,
a second. pair .of spiral gears con-
recting the intermediatd shaft and cam
shaft, a generator support carried by the
main casing member beyond the outer
end of the infermediate shaft, an electric
generator mounted thereon, .md ‘ntermei-
ate detachable driving connections between
the outer end of the intermediate shaft and
the generator.

14, In an internal combtistion onvme, tho
combination with a cylinder-support, " a
crank shaft journaled therein, a cyl'mder
carried by said support, a piston mounted
in the cylinder and connected with the crank
shaft, controlling valves associated with the
cylinder, cam shaft bearings carried by said
cylinder support, a cam shaft mounted in
said bearings and laterally withdrawable
therefrom, cams carried by said cam shaft
and arranged to operate upon the valves,
and intermediate driving connections be-
tween the crank shaft and cam shaft.

15. In an internal combustion engine, the
combination of a main casing member hav-
ing an open portion, a crank shaft sup-
ported by said casing member, a cylinder
carried by the casing member, a piston
mounted in the cylinder, connections be-
tween the piston and crank shaft, control-
ling valves associated with the cylinder, cam
shaft bearings c¢arried by the casing mem-
ber, a cain shaft journaled in said bearings

pendent of the crank shaft, cams carried by
said cam shaft and arranged to operate upen
the valves, a driving confection between the

cam shaft and erank ‘shaft, a cover member
complementing the open portion of the main
casing member said cover member forming

s

an oil basin, lubricant conduits carried en-
tively by said cover member, a lubricant cir-
culator also carried by said cover member,
and means carried by the cam shaft for op-
erating said lubricant circulator.

16. In an internal combustion en;rine, the
combination of a main casing member hav-
ing an open portion, a crank shaft sup-
ported by said casing member, a .cylinder
carried by the casing member, a piston
mounted 1n the cylmder, connections be-
tween the piston and crank shaft, control-
ling valves associated with the cylinder,
cam shaft bearings carried by the casing
member, a cam shaft journaled in said bear-
ings and laterally removable therefrom, in-

dependent of the crank shaft, cams carried

by said cam shaft and arranged to operate
upon the valves, a driving connection be-
tween the cam shaft and crank shaft, and
a cover member complementing the open
portion of the main casing member.

17. In an engine, the combmatmn, with
an oil-retaining casing having a detachable
member forming part of said casing, of a
cam shaft ]ourmled in the casing inde-
pendently of said detachable part, oil-circu-
lating piping carried by the detachable cas-
ing mmlbor an oil pump also carried by
said detachable casing member and com-
munieating pwith the viping, said pump hav-
ing a plunger detachably engaged by a por-
tion of the cam shaft, whorva the detach-
able casing member may be removed without
mampuldtmn of the oil- urcuhtmn piping
or pump.

In . witness whereof, i« Have hereunto set
my hand and seal at Indiannpolis, Indiana.

LOUIS SCHWITZER. [L.s.]
Witnesses:
Arrnur M. Hoob,
Frawe A. Fanre
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