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Application filed May 9, 1912. Serial No. 898,060, 

To all hon it may concen: 
Be it known that I, CLAYTON E. FRED 

ERICKSON, residing at San Francisco, 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 combpstion 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 construction, 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 
ence being had to the accompanying draw 
ings, in which :-- 

Figure 1 is a to plan view of a four cyl 
inder engine ebodying the invention. Fig. 
2 is a cross sertion on the line 2-2 of Fig. 1. 
Fig. 3 is a vertical central longitudinal sec tion of the eligine. Fig. 1 is an enlarged 
vertical central logitudinal section of one 
cylinde it ind a part of the Craik case. Fig. 
5 is : cross sectii in the lil; 5-5 of iig. 
4. Fig. 6 is a cr; . . sortion of the line (3-(3 
of Fig. 4. Fig. . . . . i-tail view of a part 
of the Craik sa ; ; (i tanks. Fig. 5 is a 
ce: it t'ai () izint: secti?ii (f a lot lified form 
of the engine. Fig. 9 is side elevation of 
the for in shown in Fig. S. arts heigh'oken 
away. Fig. 10 is a cross e?tion on the fine 
10-10 of Fig. S. 

Referring it w to the (c. 1:Jallying draw 
ings in which like timerals and letters of 

| reference designate like parts in all the fig 
ures. it will ie seen that the engine ("on 
prises the closed crak case 51 in bearings 
in which the crank shaft 52. is journaled. 
The crank shaft 52 h;is tie li-ital (''anks 53, 
there being one for each cylindel' in the form 
shown in Fig. 7 of the drawings. The crank 
case 51 supports an oil reservoir 54 which is 
in cominication with the crank case at 56, 
the opening 56 being controlled by a back 
check valve 55. whereby the oil from the 
crank case ::: ; fl. 1'4' into the reservoir 54, 

r . . . . . - but will not it is back ficts: the opening 56 into tie :rik 2:se. As the upper part 

best illustrated in Figs. 

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 

60 

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, and the cylinder 61 is provided with air open 65 
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. 
cylinder 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 
(57 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 
crities in the working cylinder section 79. 

The cylinder 79 has the piston controlled 
fiew charge inlet ports 80 that communicate 
with tie by-pass duct 89, through which the 
ct; in pressed working agent from the coin 
Jessing chanier 82, is passed, via the ports 
S1. The working cylinder section 79 is also 
rovided 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 
S{3, which is also provided with cooling ele 
inents SS and with the spark plug 87. The 
by-pass 89 is formed of macadamite and has 
flages 9?) through which the securing bolts 
91 pass. The bolts 91 secure the macadan 
ite exhaust pocket 92 and the inacadamite 
intake pocket 96 to the by-pass duct body 89 
and over the respective cylinder ports, as 

5 and 6 of the draw 
ings. - 

93 designates the exhaust pipe of the 
cylinder which communicates at 94 with the 
Jain exhaust duct 95 that delivers into the 
rifier 49. 
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that communicates in turn with the inlet 
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103 that pass through the same and through 

40. 

the other form, the engine is shown as a 
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the radiator grooves. The back check valves 
99 may be provided in the exhaust duct 93 

tion of pressure in the crank case 51, thereby 

2 

97 is the fuel feed pipe from the carbu 
reter 44 that delivers into the Y member 107 
ports 108 of the valve casing 109, the outlet 
ports 110 of which deliver through pipes 111 
into the inlet pocket 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 113 
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 canns 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 S(5 are secured 
to one another and to the crank "ase 51 
by suitable stay bolts 98 which pass through 

if desired. 
In Figs. 8 et seq., I have shown a modifica 

tion of the invention in which the construc 
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 structure made by tuniting plates 100 
and a central ring 101 together by stay bolts 

the spacing sleeves 102. The central ring 
101 has bearing portions 104 to contain the 
anti-friction bearings 105 for the crank 
shaft 106 of the engine. In this form, as in 
four cylinder one, in which the cranks 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 73 on their out strokes cause a reduc 
sucking the oil into the crank case through 
the opening 57 in the form of a spray or 
vapor to distribute it throughout the crank 
case, and effectually lubricate the crank 
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 

reseryoir 54, thus keeping up an efficient cir 
culation of the lubricant. The pistons 73 
gathering oil will lubricate the tubular 
guides 6 and in order to keep the same cool, 
air will be drawn by the pistons 73 into the 
cham' is 72 and 71, through the ports 63 
and during one stroke of the piston 73, 
whi} 

: 

forced out through the passage 56 into the 

r will be forced at if such cham 
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'bers on the other stroke. On the out stroke 
of-the piston 7 a new charge of working 
agent will be drawn into the compression 
chamber S2, while the charge in the working 
chamber 83 will be pit, under compression. 
As soon as the piston " has reached the 
limit of its out strike, the charge will be 
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 
in overs the ports 80 and 84, at which time 

75 

the coln presse new charge will enter the 
wrking chamber S3. 
From the foregoing description taken-in 

connection with the accompanying draw 
ings, it is thought the complete construc 
tion, operation, and advantages of the inven 
tion will be apparent to those skilled in the 
art. W 

What I (ciaim is:- 
1. In an internal combustion engine, a 

crank case, a crank shaft mounted therein, a 
ahain cylinder mounted on said crank case, 
a stationary partition dividing said cylinder 
into an outer and an inter part, a W rking 
piston in said outer part dividing the same 
into a working chaniber and a pinp cham 
ber, said mail 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 exhaust port for said working 
chamber, a by-pass 
cylinder over said pumping chaniber outlet 
port and said working chamber inlet port to 
connect the same, a new charge dict 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 chauber ports 
leing piston controlled. and operative con 
lections between said working piston and 
said crank shaft, 

2. In an internal consistic in engine, a 
ci'ank case. a crank shaft. noliated therein, 
a main cylinder mounted on said crank case, 
a stationary partition dividing said cylinder 
into all outer and an inner art, a working 

: piston in said outer part dividing the same . 
into a working chai ber and a pimp cham 

r, said main cylinder having a new charge 

duct secured on said 
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inlet port and an outlet port for the pump 
ing chamber and having a new charge inlet 
port and an exhaust port for said working 
chamber, a by-pass duct secured on said cyl 
inder over said pumping chamber outlet 
port, and said working chamber inlet port 
to connect the same, a new charge duct se 
cured over said pumping chamberinlet port 
and secured to said by-pass ducts an exhaust 
duct secured over said exhaust port and to 
said by-pass duct, said working chanber 
ports being pistor controlled, a tubular 
eross head guide motinted in said inner cyl 
inder part, across head piston in said oritide. 
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a piston rod rigidly connecting said pistons, 
a connecting rod between said cross head 
piston and said errank shaft. and means for 
cooling said cross head piston and guide. 

3. In an internal combustion engine, a 
crank case, a crank shaft mounted therein, a main cylinder mounted on said crank case a stationary partition dividing said cylinder 
into an outer and an inner part, a working 
piston in said outer f dividing the same 
into a working chamber and a pump cham 
ber, said main cylinder having a new charge 
inlet port and an out?et port for the pump 
ing chamber and having a new charge inlet 
ort and an exhaust port for said working 

inder over said pumping chamber outlet 
port, and said working chamber inlet port 
to connect the same, a new charge duct se 
cured 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 ii iner 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 wa? is of sail 
inner cylinder part to leave a chamber, 
means for admitting air into 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 crank case. 
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a working piston operating in said cylinder 
and dividing it into a working chaniser and 
a compression chamber, a cross head cylin 
der mounted in said main cylinder and has - 
ing a flange forming a partition to separate 
said compression chamber from the crank 
case end of sail main cylinder ariti from 
said cross head cylinder, said cross hea! 
cylinder being spaced from said Iai: y - 
inder to leave a chamber betweein said 'y. 
inders, means for bracing the crank case end 
of said cross head cylinder, a cross hea i pis 
ton in said cross head cylinder, a pisten rod 
connecting said pistons, a connecting rod 
connecting said crank shaft with said cross 
head piston, a pisto' controlled by-pass be 
tween said working aid compressioia chani 
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 elugine, 
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 

3. 

uer mounted in saici : in cylinder and hav ing a flange for nuing a partition to separate 
said compression cit inher from the crank 
case end of said tain cylinder and from 
said cross head 'ylindes', a cross head piston 
if Sail cross head Cvijiter, a pistol rail con 
lecting said pistons, a connecting rod con 
lecting sail crask shaft with said cross 
head piston, a piston controlled by-pass be 
tween said working and compression chain 
bers, and said main cylinder having a new 
charge iniet to the 'oihpression chamber, an 
exhaust 'ort for saiti working chamber, sail 
Cross heal eylinder being spaced from the 
walls of the illain : inder to leave a pocket 
(or chamber therein and said main cylinder and said cross head cylinder having ports 
in continunication with said pocket. 

5. It all internal combiustion engine, a 
crank case, a crak shaft mounted thereon. 
a snain cylinter it inted on said 'rank east, 
a working eis (; ; ;erating in sid cylinder 
and diviii!!g it it; it a working hamler and 
i : ) in resis; it th: Inter. a '!'}ss ea cylin 
del 1111 it e i in sati tail y lister and a v ing a flage finitig a partition to sepa 
'ate Sai () 'i'ssii)} (a bir from the 
'ank case ei: if air I; it cylinder and 

from sail cross head cyli; dir, said crak 
case having it i,ji : it to re's ive one eld 
of Said cross head cylinier, sail cross head 
cylinder living a second flange to engage 
said crank case, a cross head pistol in said 
cross he cylinder, a pist on roll connecting 
said pistols, a connecting rod collecting 
said (''': Ik shaft with said 'It'ss head lis 
ton a list (I it i? illed by pass between 
said working a iii coupression chan hers, 
said Iain ?kind.' ht: 'i: ; ; ; ' 'harge ill 
let to the C is pression (lit: 'i it. :) - Xiatist 
port for s'il voki! is li: , . ; (; cross 
eat ii. 1 tie ' ' , ; it is its it its inier 

ei) with: Si: it '1', ; ; , . . . 
7. If, it is in t ( ; ; ; ; ; ; ; ; ; ) eligine. a 

?' talk ''' a 'raik t) if it's tierein, 
a liaire vily let ; ; ; ; said crank 
case, it statinii r * if ition dividing said 

it f: 

cylinder into at u?e and all inner part, a. working it i: i: sail (liter part dividing 
the salt' into a working chai per and a 
p in hill be r. said I) in cylinder having a 
new large illet (it and an outlet port for 
the pui?ting clan ber an having a new 
charge inlet port an an exaust port for 
said working his tier a by-pass luct se 
cit red on Said cylinder over said pumping 
trian her outlet frt and said working cham 
her inlet port to coinect the same, a new 
charge duet 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 chain ber ports being 
piston controlled, a 1d operative connec 
tions between said working piston and said 
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1. 

crank shaft, together with a slide valve de 
vice, and connections between said slide 
valve device and the new charge inlet port 
of the pumping cylinder, means for deliver 
ing working agent to said valve, and means 
for operating said slide valve from the 
crankshaft. - 

8. In an internal combustion engine, a 
crank case, a crank shaft mointed therein, a 
pair of working cylinders each having a new 
charge ind: ' port, a single slide valve for 
controlling the distribution of the charge to 
the respective cylinder inlet ports, and means 
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for moving said slide valve to open upcom 
munication with one or the other cylinder 
inlet ports at a time whereby said valve will 
reach its Inaximum opening position at the 
fastest portion of life suction stroke of the 
piston. - W. - 

9. In an internal combustion engine, a 
plurality of cylinders and their pistons, a 
crank shaft and a connecting rod between 
the crank shaft and each piston, said cylin 
ders each including a new charge inlet port, 
a single slide valve including a valve casing 
having fuel inlet and outlet ports, and a 
piston valve prope' 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 outlet 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 
last named means comprising a cam on the 
crank shaft set ninety degrees from the po 
sition of the crank, and a connection be 
tweqn said can and said piston valve proper. 

10. In an internai 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 pistors, each of 
said cylinders including new charge inlet 
and exhaust ports, a single valve device for 

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 50 
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 55 
bringing one or the other of said valve cas 
ing inlet ports into communication with thes opposite outlet port according as said valve 
is in one position or another, and coöpera 
tive connections between said slide valve 
and said crank shaft for imparting motion 
to said slide valve. - - 
, 11. In an internal combustion engine, a 
crank case having a cylinder receiving seat, 
a main cylinder mounted on said seat and 
including a plurality of distinct sections 
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, said cross head cylin 
der having a second annular flange to en 
gage the crank case, said cross head cylin- 75 
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 
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. 

CAYTON E. FREDERICKSON. 
Witnesses : 

V. P. SEssions, 
C. B. SEssIONs. 
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