0. E. FREDERICKSON.
GAS ENGIRE
APPLICATION FILED MAY9, 1912,

Patented Apr. 28,1914

3 SHEETS—SHEET 1.

[¢)
I ,7.9 ng

- WITNESSES: INVENTOR
C.77. Fredertd RSO7
M )zslin/’{)wﬁ =
o ol
( ZY/W &)
(=T ATTORNEYS

W?%W i



3 SHEETS—SHEET &.

Patented Apr. 28, 1914.

ED MAY 9, 1912,

¢. E. FREDERICKSON.
GAS ENGINE.

APPLICATION FIL

1,094,431,

L
-

N
A
N
A
9

° K
o

'
3 h“—_ A P
O @ Hml ) ﬂa T X w
= b Ve S DS .
7 ,
s )y ~ m\\\\\\\\\”“v\\\\\\\\\\.m el T .—\M“‘-\l % 5 \- — Y < 9//V/\\//\/\¢W\W/~V/V/V/v m /
ww A w]D Ry I b R\ & ,
3 [ =
: = |

\\\\\\\\\\\,\\\u \,
. &

e,

2
/AV//AM/A\/AA/AA////J ®)

IU \\\\\\\\\\\\\\
y \\\\\\\\\\\\\\\

‘k\\\.\\\\\\\\\

‘\ VISTILTIIES o j
W\\\*\\\N\\\ &

‘\\\\\\\\\\\;

CT7.Freder{CARSOR

‘\\\\\\\\\\“ \ (L ldok LD ﬂ/l 9
g,d ‘\\\\\\\\ S ‘ s [ b

F\\\\\N%W u\\\ \\\\\\\..l%\\\\ \\mw M

4 7,
S U Qo S A
\\\\i\\\g& i Ym Nm 73
v

]
A L IATS

o &=
9\9\\,\“\%//4
N e

ey S

93

7
7
%
i
Y
7
- P
4

N\
)

&L il VSl N & GLZZs ~
™ /Ws\\\\t\h\\\ ﬂ. / S ﬂJM m_ Mm ) M M %
D /40 N Ylew o ONIA T N '
Wl S T NNTH YR NS i3
N Koo ﬂ /." ™ ” “m N ” I .
N mm > RN = WUM % g N =
N L RN N g N e
AT NS ‘~NNLA q. N j e
BETY NG SNzl 8 M
Ny ,“mﬂ 2 4 N = / AN
”mm. i W\W 0#%\\@:\&&\@.@\\%7 & %
,r.\\\\\\\\\m R \\Qu?/ Qh ,,,,////um»w “m\ N . .w
Y 4 N WA e I & ) R .
AN L P IVON | G Z .. \
N o N Hﬂ/ﬂda N v & .
A NS ™ ) a ) _ Q X N
o =i N Q 00 \\\ j 5
‘ Bk LN A ; g N Qrpzzzazz, ' ﬂ&a A4 *
= i /RO i8N Ly
2] (AR e W A NS W 14 = =
o N \9 Promm J N" N
Wy !i\\\\“\ LSRN 7= AR = = .

0.

TR I N G
\\\ i < §!/ u % y W\\hnu_nl ,/,//m\ R R
Shata= &AL (MIO)) s =

XSS A %




¢. £. FPREDERICKSON.
¢AS ENGINE,
.AI‘PLKG;’-.TJOEI TILED Ivi‘,AY 9, 1912

1,094,431. | » Patented Apr. 28, 1914,

3 $HRETS--SHEET 3.

[ SO

T

I A e

706

W/fNE:S’SE/,O‘_ ~)

11 Qreerioetd

7

i

ATTORNEYS.

e etrze V6



10

20

25

30

1.3

40

45

UNITED STATES PATENT OFFICE. .

CLAYTON E. FREDERICKSON, OF SAN FBANCISCO,‘_ CALIFORNIA, ASSIGNOR OF "XNE-
HALF TO WILLIAM H. STENGER, OF SAN FRANCISCO, CALIFORNIA.

GAS-ENGINE.

1.094.431.

Application filed May 8, 1912.

To all whow. it may concern:

~ Be it known that I, Cravrox E. Frep-
ERICKSON, residing at San Fraucisco, in the
county of San Francisco and State of Cali-
fornia, have invented a new and Improved
Gas-Engine. of which the following is a
specification. ‘

My invention primarily has for its object
to provide an internal combystion, engine
more especially designed and adapted for
use in motorcycle work and aerial naviga-
tion, in which engine, provision is made to
reduce weight, equalize shocks and vibra-
tions. and to simplify the construction, op-
eration, and reduce the maintenance cost of
the engine.

The invention also resides in those novel
details of constriction, combination. and ar-
rangement of parts. all of which will be first
fully described and then be specifically

pointed out in the appended claims, refer- .

gnce being had to the accompanying draw-
ings, in which:—

Figure 1 is a top plan view of a four evl-
inder engine embodying the invention. Ifig.
91y a cross section on the line 2—2 of Fig. 1.
Fig. 3 is a vertical central longitudinal sec-
tion of the cugine. Fig. 4+ is an enlarged
vertical central longitodinal scction of one
eylinder and a pant of the crank case. Tig.
5 is n cross section on the line

of Fig. +. Iz,
of the crunk =halt and cranls.
central horizontal cection of a modificd form
of the engine. TFig. 9 is a side elevation of
the form shown in FFig. 8, parts being broken
away., Fig. 10 is a cross section on the fine
10--10 of Fig. 8. .

Referring now to the accotpanyving draw-
ings in which like numerals and letters of
reference designate like parts in all the fig-
ures. it will be seen that the engine comi-
prises the closed crank case 51 in bearings
in which the crank shaft 52. is journaled.
The crank shaft 32 has the usual cranks 53,
there beingone for eacn evlinder in the form
shown in Fig! 7 of the drawings. The crani
case 51 supports an oil reservoir 54 which is
in communication with the crank case at 56,
the opening 56 being controlled by a back
check valve 55. whereby the oil from the
erank case tnay fle
but will not £ havk
56 inte tlie crank s

&

Hirgurh the opening

Specification of Letters Patent.

s into the reservoir 54,

At the upper part

Gb of Tig. |
4. Fig. 6 is g cro-s soetion on the line 66 . The cylinder 79 has the piston controlled
i ddetail view of a part |
Fie. 515 a |
" compressed working agent from .the com-

P
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of the crank case 51 is another opening 57,
through which oil is adapted to pass into the

crank case from a suction pipe 59 that is’in "

communication with the reservoir 54 and
which is provided with a back check valve
58. The crank case 51 is recessed at 60 to re-
ceive the cylinder section 61. The cylinder
section 61 has a shoulder 62 to receive the
plate or web 64 of the tubular guide 67, ind
the cylinder 61 is provided with air open-

60

85

ings 63, while the tubular guide 67 is like-

wise provided with air openings 66. The

web 64 has. a bushed bearing 65 for the pis-

ton rod 74,"and the tubular guide or inner:

evlinder 67 has a second web 68 that seats in
the recess 60, the guide 67 projecting at 69
into the crank case 51 through the openings
70. It will be observed that there is a space
or chamber 71 between the cylinder section
61 and the tubular guide 67. This space
forms an air pocket or chamber for cooling
purposes. The interior space 72 of the guide
67 is suitablv bushed and forms the chamber
in which the auxiliary piston 73, operates.
The piston 73 is also in function, a cross
head to which the piston rod 74 and the con-
necting rod 76 are joined, *he rod 76 being
pivoted at 75 to the piston and also being
pivoted to its respective crank 53. .

77 designates the working piston which
operates in the working cylinder section 79.

new charge inlet ports 80 that communicate
with the by-pass duct 89, through which the

ressing chanber 82, is passed, via the ports
$1. The working cvlinder section 79 is also
provided with piston controlled exhaust
ports 84 from the working.chamber 83. The
working chamber is cooled by suitable radia-
tors 85 or otherwise, and is closed by a cap
s6, which ix also provided with cooling ele-
ments 88 and with the spark plug 87. The
hy-pass 89 is formed of macadamite and has
flanges 90 through which the securing bolts
91 pass. The bolts 91 secure the macadam-
ite exhaust pocket 92 and the macadamite
intake pocket 96 to the by-pass duct body 89
and over the respective cylinder ports, as
best illustrated in Figs. and 6 of the draw-
ings. : '

93 - designates the exhaust pipe of the
cvlinder which communicates.at 94 with the
main exhanst duct 93 that delivers into the
mufiler 49.
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. 97 is the fuel feed pipe from the carbu-

reter 44 that delivers into the Y member 107
that cormumnunicates in turn with the inlet
ports 108 of the valve casing 109, the outlet
ports 110 of which deliver through pipes 111
wmfo the inlet porket members 96 of the re-
spective cylinders 79. :

The charge controlling valves have their

_casings 109 designed to receive the slide

valves 112, each of which has a port 118
to. bring the opposite ports 108 and 110
into ‘communication, at proper times. The
valves 112 are operated by cams 114 on the
crank shaft, and by connecting rods 115, as
shown. The cams 114 are set 180 degrees
apart and 90 degrees around from the posi-
tion of the cranks, so that the cams will be
imparting the slowest motion to the valves
while the pistons are traveling fastest, and
vice versa, thus allowing the ports to be wide
open while the pistons are moving fastest,
and thereby enabling the cylinders to be

fully charged. The cylinder sections 61 and

79 and caps or cover plates 86 are secured
to one another and to the crank .ase 51
by suitable stay bolts 98 which pass throngh
the radiator grooves. The back check valves

99 may be provided in the exhaust duct 98

if desired.

In Figs. 8 et seq., [ have shown a modifica-
tion of the invention in which the construe-
tion is still further lightened for enabling
the engine to be well adapted for aerial
navigation. In this form, the crank case is
an open structnre made by uniting plates 100
and-a central ring 101 together by stay bolts
103 that pass through the same and through
the spacing sleeves 102. The ceutral ring
101 has bearing povtions 104 to contain the
anti-friction bearings 105 for the ecrank
shaft 106 of the engine. In this form, as in

“the other form; the engine is shown as a

465

2]

four c¢ylinder one, in which the eranks are so

related that diametrically opposite cylin- |

ders operate together in order to reduce
shock and vibration.

In the operation of my invention, the
pistons T3 on their out strokes cause a reduc-

_tion of pressure in the crank case 51, thereby

sucking the oil into the crank case through
the opening 57 in the form of a spray or
vapor to distribute it throughoiit the crank
case, and effectually lubricate the ecrank
shaft, its bearings, connecting rods, and the
pistons 73. On the inner stroke of the pis-
tons 73, excess oil in the crank case, will be

forced out through the passage 56 into the :

_reservoir 54, thus keeping up an eflicient cir-

(1)

culation of the lubricant. - The pistons 73
gathering oil will lubricate the tubular
guides 67-and in order to keep the same cool,
air will be drawn by the pistons 73 into the
cham’ v 72 and 71, through the poris 63

and - during ene stroke of the piston 73,
whit wir will be forced ook, of sueh chame-

[
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bers on the other stroke. On the out stroke

of-the piston 77 a gew charge of working
agent will be dratwn ingo the compression
chamber 82, while thie charge in the working

“chamber 83 will be put under compression,

As soon as the piston 77 has reached the
Uit of is ouvt steoke, the charge will bs
fired in the usual manner to impel the piston
77 on its working stroke, thereby compress-
ing the new charge by working agent in the
compression chamber 82 until the piston 77
uncovers the ports 80.and 84, at which time

70

the compressed new charge will enter the -
i ge Wi )

working chamber 83, :

From the foregoing description taken~in
connectiosy with the accompanying dray-
ings, it is thought the complete cons¥ruc-
tion, operation; and advantages of the inven-
tion will;be apparent te those skilled in the
art. i . :

What T claim is:— .

1. In an 1nternal combustion engine, #
crank case, a crank shaft mounted therein, a
main cylinder mounted on said crank case,
a stationary partition dividing said-evlinder
into an outer and an inver part, a w vking
piston in said outer part-dividing the same
mto a working chamber and a pump cham-
ber, said main cylinder having a new charge
inlet port and an outlet port for the pump-
ing chamber and having a new charge inlet
port and an exhanst port for said working
chamber, a by-pass duet
cylinder over said pumping chamber outlet
port and said working chanber inlet port to
connect the same, a new charge duct secured
over said pumping chamber inlet port and
secured to said by-pass duct, an exhaust duct
secured over said exhaust port and to said
by-pass duct, said working chamber ports
being piston controlled, and operative con-
nections between said working piston and
said crank shaft,

2. In an internal combustion engine, a
crank caxe, o erank shaft monnted therein,
a main eylinder mounted on said erank case,
a stationary partition dividing said cylinder
into an outer and an inner part, a working

piston in said vuter part dividing the same -

‘nto a working chamber and a ptinp cham-
“r, said main cylinder having a new charge

secured on said-

80

20
5
100
106
110

118

inlet port and an outlet port for the pump- -

ing chamber and having a new chargé inlet

port and an exhanst port for said working

chamber, a by-pass duct secrved on said eyl
inder over saad pumping chamber outlet
port, and said working chamber inlet port
to conmect the same, » new charge dgct se-
cured over said pumping chamberfinlet wort
and secured to said by-pass ductyan exhaust

duet secured over said exhaust port and to
said by-pass duet. said working chamber

"y

ports “being piston conwolled, a tubular
cross_head gmide mounted in said inner cyl-
inder part, a’eress head piston 1n said onide,

120
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a piston rod rigidly connecting said pistons,
a connecting rod between said cross head
piston and said erank shaft, and means for
cooling said eross head piston and guide.

3. In an internal combustion engine, 2
crank case, a erank shaft mounted therein,
a2 main cylinder mounted on said crank case,
a stationary partition dividing said cylinder
into an outer and an inner part, a working
iston in said outer part dividing the same
into a working chamber and a pump cham-
ber, said main cylinder having a new charge
inlet port and an outlet port for the pumyp-
ing chamber and haiing a new charge inlet
port and an exhaust port for said working

chamber, a by-pass duct secured on said oyl

inder over said pumping chamber outlet
port, and said working chamber inlet port
to connect the same, a new charge duct se-

“cuved over said pumping chamber inlet port

and secured to said by-pass duct, an exhaust
duct secured over said exhaust port and to
said by-pass duct, said working chamber
ports being piston controlled. a tubular
cross head guide mounted in said inner cyl-
inder part, a cross head piston in said guide.
a piston rod rigidly connecting said pistons,
a connecting rod between said cross head
piston and said crank shaft. said cross head
guide being spaced from the walls of said
inner cylinder part to leave a chamber,
means for admitting air inte said last
named chamber and into said cross head
guide between said cross head piston and
said stationary partition.

4. In an internal combustion engine, a

crank case, a crank shaft mounted” thereon, |
."a main cylinder mounted on said erank case.

a working piston operating in said cylinder
and dividing it into a working chamier and
a compression chamber. a cross head cylin-
der mounted in said main eyvlinder and bac-
ing a flange forming a partitien to separate
said compression chamber from the erank
cave end of said main cylinder and from
caid cross head cylinder, said cross head
cylinder being spaced from said wmain eyl
inder to leave a chamber between said cyl-
inders, means for bracing the crank case end
of said cross head cylinder, a cross head pis-
ton in said cross head cylinder, a pisten rod
connecting said pistons, a conneeting rod
connecting said crank shaft with said cross
head piston, a piston controlled by-pass be-
tween said working and compression cham-
bers, and said main cylinder having a new
charge inlet to the compression chamber,
and an exhaust port for said working
chamber.

5. In an internal combustion eugine, a
crank case, a crank shaft mounted thereon,
a main cylinder mounted on said crank case.
a working piston operating in said cylinder
and dividing it into a working chamber and
a compression chamber, a cross head cylin-

a

aer mounted in said wain cylinder and hav-
ing a flange forming a partition to separate
sx1d compression ch'nnl[:er from the crank
case end of said nain cylinder and from
said cross head eylinder. a cross head piston
it said eross head cviinuer, a piston rod con-
necting said pistons, a connecting rod con-
pecting suid crank shaft with said cros
head piston, a piston controlled by-pass be-
tween said worging und compression cham-
bers, and said main cylinder having a new
charge inlet to the compression chamber, an
exhaust port for’said working chamber, said
cross head evtinder being spaced from the
walls of the main cyiinder to leave a pocket
or chamber therein and said main eylinder
and said cross head eylinder having ports
in communication with said pocket.

6. In an internal combustion engine, a
crank ease, a crank shaft mounted thereon.
a main evtinder wiounted on said erank case,
a working piston cperating 1 said eylinder
and dividing it ivto a working chamber and
& comptession chamber, a eross hea! evlin:
der ruonnterd in satd main evlinder and lay-
ing a Hange forndng a partition to sepa-
rate said corpression chambee from the
crank case end of caid miain evlinder and
from said cros head eviinder, said crank
case having an «pening to receive one end
of suid cress head evlinder, sald cross head
evlinder having a second flange to engage
said erank case, a cross hiead piston in =aid
eross hend evlinder. a piston roil connecting
said pistons. a connecting rod connecting
wiid crank mlafr with said cross head pis-
ton. a piston controfled by-pass between
siid working eud compression chambers,
said main (dlimder havinge o nes charge i-
let to the compression chawhirs an exhanst
port for said working chumber, aid eross
Bead oviinder connnuniestong ot il inher
end with sad ernpk

neer

st

7. In an nternal 1o engine, a
erank qgpe. o crank sl montded therein,

E

CdRn,

main feviinder paonnted on said crank

w <tationary perition dividing said
eylinder into an curer and an inner part, a_
working piston inosaid ouder part dividing
the sume into a working chamber and #
pump ehamber, ssid meadn evlinder having a
néw charge inlet port und an vutlet port for
the punping chamber and having a new
charge indet port and an expaust port for
said working cluaaber, a by-pass duct se-
cured on sald cylinder over said pumping
chamber outlet port and sald working cham-
ber inlet port to connect the same, a new
charge duct secured over said pumping’
chamber inlet port and secured to said by-
pass duct, an exhauvst duct secured over
¢aid exhaust port and - to said by-pass
duct, said working chamber ports being
piston controlled, and operative connec-
tions between said working piston and said
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crank shaft, together with a slide valve de-
vice, and conbections between said slide
valve device and the new charge inlet port
of the pumping eylinder, means for deliver-
ing working agent to said valve, and means
for opersting said slide valve from the
crank shaft.

8._In an ibternal combustion engine, a
crank case, a crank shaft mointed therein, a
pair of working cylinders each having a new
charge inl:% port, a single slide valve for
controlling the distribution of the charge to

_ the respective cylinder inlet ports, and means

20

25

40

85

40

for moving said slide valve to open up com-
munication with one or the other -cylinder
inlet ports at a time whereby said valve will
reach ifs maximum opening position at_the
fastest portion of e suction stroke of the
piston. ) :

9. In an internal combustion engine, a
plurality of cylinders and their pistons, a
crank shaft and a connecting rod hetween
the crank shaft and each
degs each including a new charge inlet port,
a gingle slide valve including a valve casing
haVing fuel inlet and outlot ports, and a
piston valve proper having a single passage
to bring said casing ports into communica-
tion with one another to alternately permit
the flow of working agent to the cylinders,
fuel conveying connections between said
casing oytlet ports and the inlet ports of the
respective cylinders, and means for moving
said piston valve proper to bring said valve
casing ports into communication during the
suction stroke of said engine piston, said

Jdast named means comprising a cam on the

crank shaft set ninety degrees from the po-
sition of the crank, and a conuection be-
twegn said cam and said piston valve proper.

10. In an internal combustion engine, a
crank case, a crank shaft having a ‘pair of
cranks mounted in said case, a pair of en-
gine cylinders and their pistons, esch of
said cylinders including new charge inlet
and exhaust ports, a single valve device for

-opposite outlet port

piston, said cylin-

1,094,431

both of said cylinders, said valve device in
_cluding'a valve casing having a pair of in-

let ports and a pair of outlet ports, fuel
ducts between the respective outlet ports of
said valve casing ‘and the respective inlet
ports of said cylinders, fuel ducts between
the inlet ports of said valve-casing and the
source of fuel supply, a slide valve in said
valve casing having a single cross port for
bringing one or the
ing inlet ports into
according as said valve
IS 1n one position or another, and codpera-
tive connections between said- slide valve
and said crank shaft for imparting motien
to said slide valve. .

60 -

58

other of said valve cas- _
communication with the,

60

. 11. In an internal “combustion engine, a .

crank case having a cylinder recelving seat,
a main cylinder mounted on said seat and
including a plurality of distinct sectjons
placed end to end, and means for securing
said sections together to said crank case, the
abutting ends of a pair of said sections hav-
ing shoulders to form an annular groove, a
cross head cylinder mounted within said
main cylinder, and having an annular flange
to seat in said groove,
der having a
gage the crank case, said cross head cylin-

der including a portion projecting through -

the crank case wall into the crank case, a
working piston mounted.on and operating
in one section of said main cylinder, a cross
head piston operating in said cross head cyl-
inder, a piston rod rigidly connecting said

pistons to move ‘in unison, a crank shaft in.

said cross head cylin--
second annular flange to en- -

65

70

75

80

cluding a crank mounted within said crank

case, a connecting rod between said crank
and said cross head piston, sail*main cyl-
inder having intake and exhaust ports co-
operative with said piston, and means for
cooling said cross head cylinder.
CLAYTON E. FREDERICKSON.
Witnesses:
V. P. Sessioxng, |
C. B. Sgsstons. "
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