
W. R. GORHAM. 
NTERNA COMBUSTION MOTOR, 
APPLICATION FLED JUNE 7, 96 

1291,839. Patented Jan, 21, 1919, 
3 SEES-SHEET i. 

was S. 
ga say- S 

s 

al Ennistrict: SE - are: 7. 3. (SSS ...A A. 
S X 3. e east C SS 

g 

Eii, MI 

S. 

ts SS X S 

Y 

3. 
INVENTOR. 

52%.2%-26246 a. 

S. 
s 

4342% 
ATTORNEY. 2. 

  

  

  



W. R. GORA, 
NTERNAL CGABUST ON (310R, 
AFP CATION FED J J E 1915 

Patented Jan, 21, 1919. 
3 SEES-SHEET 2, 

f 2.42% 
ATTORNEY. 

e 

    

  



W. R. GORHAM, 
NTERNAL COMBUSTION MOTOR, 
APPCAON FLED JUNE 98 

29,839, Patented Jan, 21, 1919, 
3 SHEETS-SHEET 3. 

2 

2z I 37. SS 

37 59 sé. N(27% 

ATTORNEY. 

WITNESSES 

  

    

  

  

  

  

    

  

  

  



is g TAP A.-- ES *... 

1st AVAILABLE CORY 

PAENT ORACE, -i. Mr. -- --- al-Y. 

73.I.E.E.A.M. R. GORHAVE, OF ALAYEDA, CALIFORNIA. 
TERNALCOBUSION OTOR. 

Application filed June 7, 

to ill the 11, it may con?e?'n. i.e. it known flat, I, Wii, A. A1 R. G. (RIA AI, of the inited States, residing in 
y of Alaeda, county of Alajuela, 

State of Califoria, have inade a new and 
useful invention--to wit, an improvenient in 
internal. ('rib-stion ioto's; and do here 
by deciare the oilowing to be a full, clear, 
coincise, and exact, clascription of the sane. 
This invention relates more particularly 

to tie initicating system of internal combus 
tion anotor's designed particularly for use in 
ate?' lines, and includes the novel constric 
tion, 3r'ange ent and collisation of parts 
for the distribution, circulating and cooling 
of the bricating incia) in Said inotors, 

in this specification and the annexed 
ings, illustrate the invention in the 
hat consider the best, but it is to be 

(stood ihri, I do not limit myself to his 
a he said it vention may be en 
ther foils, and it is also to be 

inderstood hit in and by the claims follow 
ig the descri r 

5 

35 illion desia's to cover the ii 
''erio: ) is whilever form it is lay he en 
bodied. it iis accolatlying $wo sheets of draw 
sigs: Fitri is a side elevation of an internal 
to it stion in for coisiructed in acc)' arcs 
with this invention, show partially in frag 

cross section 30 better to disclose 
portions of the interial techanism. 

Fig. 2 is a side elevation of the oil pan or 
35 reservoir adapted to be located under the 

crank case of tie goto". of the same on the 

' 

30 

-ji is, 2. 
s a vertical cross section of the coin ceilifugiti y : te' circulating tip 

coliing system antitle gear pressure 
i she oil circulating system. . 

. 5 is a vertical cross section of th: oil 

45 pillai) casing. 
ig. t is a ti'}}s verse section of a crank 

shai ).: ring constructed and lubricated in 
a 'col dance with his invention, the oil pulp 
being diagi'as innatically associated there 
Yiii. Fig. is a longitudinal section of the 
sale, the shaft eing shown in full lines. 

Fig. 8 is a fraganentary detail similar to 
Fig.1 illustrating a liodified form of apply 
ing liblicant to the hearing in accordance 
wift, this invention. 

ing the inef and outlet ports cored in the 

Specification of Letters Batent. E: is had , a. 3, 1919. 
96, Seria No. 0.30) 

In detail the construction illustrated in 
gs includes the crank case desig 

nated in its entirety by the numeral 1, hav ing the crank shaft. 2 journaled therein in 
st titable bearings. The cylinders 3, six in 
ninnber, are bolted to the crank case and 
have the pistons 4 reciprocatable therein and 
('ot nected to the crank shaft by the connect 
ing rods 5 li the usual manner. The cylin 

the drawings 60 

65 

ders are provided with in et and outlet 
alves coln on to the four cycle type of in 

tel'nal combustion motors. These valves are 
operated by the rockei ari is 6. These arms 
a 1", act liated by the calls on the can shaft 7 
journaled in suitabie bearings Hounted over 
the cylinders. This can shaft is driven 
synch'onously with the crank shaft by the 
gear 8 fixed thereon and eanieshed with the 
pinions 9 on the vertical shaft, 10, having a 
pinion i on the opposite end thereo en 
heshing with the driving gear 12 fixed on 
the crank shift to tie the pening and clos ing of the valves synchronditisly with the re 
ciprocation) of their respective pisions. 
The motor is equipped with fuel Eistribu 

tion naniitslds 13 yetween the carbureter 14 
and the cylinders; with ignition inetus 15 
driven from the crank shaft, and also with 
a Water circulation pip) iaving its rotor 
fixed on the shaft 3(), geared to the crank 
shaft as described, and adapted to circulate 
: cooling illed in about the various cylin 
ders in the listial nanner. Certain novel 
feat lies in the design and construction of 
the not or disclosed hereii aid not germain 
to the illericating system will be covered in 
separate applications for patent. 
The oil circulating system includes the oil 

tank o' Feservoir 20, fixed beneath the crank 
case 1 by an oil tight flange connection as 
at 21. Sec; list of the fictional heat, al 
Sorbed by the lificating in eclini, the reser 
voir 20 is desig; it and constructed to pre 
sent the n} Xinli) noint of radiating sur 
face ('onsistent with the necessary oil ca 
pacity. trated in Fig. 3 by corrigating the botton 
of ill e l'ese 'v' i', fornig the longitudinal 
chial tels 22 extending well up into the reser 
voir. The oil pockets 23 formed between 
these clai) nels are cross connected by the transverse by-passes 24 extending entirely 
across the reservoir and closed at each end 
by the plugs 25, which permits access to the 
by-passes 24 for the purposes of cleaning 
or examination. By thermal circulation the 
cooler oil will descend to the botton of the 

This is a "can plished as best illus 
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25 

5 

8. 

j'eservii init; it thii in gi; iiii; at packets 
23, where it will be stilee ex i o the 'adiat 
ing at it if it win assiing : 'O' gin the 
caines 2:... effective y' (') (iii)g iii.e. ::iii'a int. 

"She iri'a is led froi le resci'- 
voir at fix: lowei'i is point, 26 c{a}{ijicat 
ing with the by-passes 2 i, through the lib' 
27 contlinicating with sliction port. 28 of 
the circulating tin, ie fe': ) is of the ge: i. 
type as illustrated in fig. 4. The in: in 
gear 29 of the pi} is fixei oil the shaft 
30, sit airly journalei in tie pair case, and 
having the sea i? fixes the 'eon aid en 
incshe will ti 2 () is ci"; in k shaft, 
2. The rotation 29 is transmitter 
to tie icile ge: ' \ing its tria in it is 33 
staitably journalisti in the lilih) "asing 3. 
The action of such punis is sufficiently weii 
known to 'ender testeriitii); in secess: Fy. 
The lubricant is discinarged inder pressii'g 

ity into the olities Ol't 3: cil intinik'a.k. 
this passage 36, referabiy core in the ' 
case and indicated in dotted iiies it, iig 
all conic: fig will the hi'i: ) it 2. 
co'el rainifold 37, extending the engi 
the crank The firess : 'e at 5'i 
Gil is disci:i'gret: firo, the 'i'i' 

E. 
1. 

vary viii) circiinistances, angrii: ; y 
ress: i's Éo pressi'e is thigh is i;5() oil is 

to the sit are icin. 
Froin the mailifold 3, the oil ii () 

through the by-passes 38 indicated in do 
res in Fig. i., and continicating with 

39, in visieh the erail: shaft. i 
SeS 33 (; ; ; ) (a 
{:ye in Eise in a y : 

{: - - -i - - - - - iced of oil effe 
s: each hearing, ties 

:-}}asses 40 drille: t:": as 
tank shaft, and co: antica: 
isix}r it);'e 30 th&:'eii, foil 
it 'ough the by - passes 
th: y of each era:k aid. 

aii bearings 

Viite::e ii, passes 
, , (iiies iii i8 
citi: i linicating 

wit is the charynbei 43, for air: rise hoovy 
center of each crank pii 43, from whence it. 
fiows iiroigh the by-passes 44, ii) the crank. 
in to the cank scarings, cist'hargig inii) 

the tsai aii groove therein 3rd effect iaiiy 
Jairie ing. Sip 
ing iro, the in: 39 and iiie (rank 
pit sea jig the st: . . . . 
tie 'ser, {} 
45 it 

2 

{ing the crank in ic 
i: learing 

2. 

;Siig :'Oigh tie screen 
he his inves; 22 atti in a v 

8 secrect inder the leg 48 
for yet interiorily on tie walls (if the 'ser 
voir 20, . The screen 45 is intended to keep 
particles of carion or of strictive in:tte: 
fron) &ntering the tiricani circulating sys 
tein. 
The cylinder wais are iliricated by the 

stay stylisting froi the 'i'a ink in be rings 
as they arise toward the cyli; he's, the is wer 
exists of the pist (ins being 'i: ) fei'e to a c 
ciitiitiate the oii as they descendi. The 
is picked oil by the epiessiois; 47 in file 

3 vily 'oxa the depres 
sitov perior ''' is, 

ing the pistor with pins 33 goane 
inecting '{{s , f's); whence (i.e. Surgii is oil 
('ai is lack if:{{ is reservoir 2: S 

in tet: it 
iicit 

She ca'ar 
bed in the ci'a. 

3. 
tie cranks -ing back 52 is 

i}{ } {{ed to his by soits 53-53 
having . threaded thereon, 
The lock 52 is gained into the bracket, 51. 
at 55-55 to insire the proper coincertricity 

tie bear::g opening supporting ihe shaft, 
The iniei'posed shins 57 provide for iak 

t} {: Wiat of the bearing in the sta 
The bo:ring is provided with the 

'3 with an inter-ining of anti 
53 Sveated the eit is. 

sh;if beings is: ir 
, the ends of each 

4. 

35 

S. 

{: rig s: crank: 56-60 
'oeily :::::gaits:t. iii & exists of 25 

the risiliigs is to render the hearing Sufi 
fielity it tigii io aiiai: the pressure of 

it is co: a learing : i. 
i; ; ; ; ; itrilite the libri 

the area of the yearinar 
{3, is g : il at the top of the earing 

i. tery as "yell as practice, be 
::::::ce is eight st; ported by the shaft, 205 
i.ears st the lower portiori of he lear 

g, r. in of 'i' Saarounding 
25 circii:tion or 
ill She strface of 

the sh inclosing hearing. 0 . 
i. f 

iii'if ig tie Sappy 
sini, where the fins is 15 
is a stippiy at the 

Tie by. 38 y-asses 
anilaia: passage 6 

;33 aid extending to 
Foni as space 3; a groove 63 A 20 

it is tie iock 52 coinisiunicating 
&y-ass 4 leadigg into he bear. 
(in the staf. 2, the yi is: oil cons 

ressi:'e tight betwgen the purg 
ideal its frication main. 

tile wearing sun 
2 5. 

faces of iiiforn: ci'oss-section to previsit this 
conic She shaft, with its sirronding 
bearing. Tai site the nearest possible ap 

"(s):h () his is teai ("osciition, tie i is 58: 
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forced into the bearing under pressures 
varying with the load upon the bearings. 
For example, say the load upon is given 
bearing is 100 pounds, the oil is pumped in 
at a pressure sufficient to lift this weight 
and float the shaft and its load by the vol 
ume of oil pumped into the bearings, the 
SE being proportioned to the super 
cial area of the bearings. It is obvious that as the bearing wears, the leakage of oil 

will be greater, particularly at the ends of 
the bearing and it will therefore be neces 
sary to supply a greater volume or a higher 
pressure to the oil entering the bearing, to 
maintain the proper E. for the shaft therein. This type of lubrication is particu 
larly valuable in internal combustion mo 
tors, more particularly in such motors used 
in aeroplanes, in which the constant change 
of inclination tends to throw the strain on different parts of the bearings rendering any 
type of greyity lubricated bearings imprac: 
tical. In Fig. 8 a slightly modified form of 
bearing is illustrated, in which the groove 
63 is substituted by the hole 63' drilled into 
the blocks 52 and closed by the plug. 68'... 
The camshaft mechanism is supplied with 

lubricant through the vertical tube 66 con 
municating, with the manifold 37 at the 
point 67 between each set of cylinders. The 
oil forced through the tube 66 is discharged 
into the main bearings 6 in which the 
hollow can shaft 7 is journaled. From the 
oil grooves in the bearings 67 the surplus 
oil passes through the by-passes 69 in the 
camshaft to the hollow center thereof from 
which it escapes through the by-passes 70 in 
the cam shaft at each cam. The oil flowing 
through the bypasses 70 is thrown against 
the rollers 71 on the rocker arms that op 
erate the valves of the respective cylinders, 
the escaping oil being splashed into the 
chamber 72, sealed by the covers 73 held in 
place by the knulled nuts 74. the surplus 
oil draining back into the wells 68-68 be 
neath the cams which splash into it in 
their rotation beneath the rocker arm, insur 
ing a thorough distribution of oil through 
the inclosing chamber 72. The oil in the 
wells 68 drains back through the tube 75 
surrounding the supply tube 66, into the 
crank case and thenback into the oil reser 
voir'20, and through the circulating system 
described. These return tubes 75 are re 
peated between each set of cylinders. The 
can shaft 7 being hollow throughout its 
length and closed at each end, insures a 

60 

thorough distribution throughout the cam 
operating system from end to end of the 
motor irrespective of its inclination. This 
condition is likewise maintained through the 
hollow crank shaft and the rest of the force 
feed lubricating system described, fully 

8 

meeting the adverse conditions met with par 
ticularly in aeroplane flight, the motive 
power of which this motor is particularly 
designed to supply. 

65 

Particular value is attached to the combi 
nation of the water circulating and the oil 
circulating pumps disclosed herein. The 
combination of these two elements results in a great saving of space, reduction of op 

70 

erating parts, and general strength and : 
simplicity. By the direct connection of 
these two circulating means, their operation 
is more directly synchronized with the op-. 
eration of the motor. In addition to the mechanical and economic advantages de 
scribed, bringing the lubricating medium 
into proximity with the cooling medium 
passing through the pump 16, tends to reduce 
the temperature of the lubricating medium. 
by reason of the thermo-conductivity of the 
combined pump casings, the water passing 
through the pump 16 absorbing the heat 

75 

80 

86. 
given off by the ?ubgicating medium in its assage through its circulating pump. 
Pitt: thus described this Aviion, I 
claim: . . . . . . . . . . . . 

1. In an internal combustion motor, a bearing supporting a shaft, such bearing be 
90 

ing composed of separable parts bolted to 
gether; an oil passage communicating with 
the space between one of said bolts and the surrounding bearing part and terminating 
in, said bearing beneath said shaft; and 

- means for forcing oil under sustained pres 
sure into said space surrounding said bolt. 

2. In an internal combustion motor, a bearing supporting a shaft and composed of 

95 

100 
separable parts bolted together; an oil pas 
sage communicating with the space between 
one of said bolts and the surrounding bear 
ing part and terminating in said bearing 
beneath said shaft; an oil manifold cored in the crani case of said motor; and means 
for forcing oil under sustained pressure 
into said manifold. - 

3. In an internal combustion motor, a 
crank case having an oil manifold with a 
by-pass cored therein; a bolt projecting 
from said crank case through a hole larger 
than said bolt and communicating with said 
by-pass; a block having a hole registering 
with said hole in the crank case, and an oil. 
groove in said block communicating with 
said bearing; a plate engaging said bolt be 
neath said block; and means for forcing oil 
into said manifold. 
In testimony whereof, I have hereunto 

set my hand at San Francisco, California, 
this 31st day of May, 1916. 

WILLIAM R. GORHAM. 
In presence of - 

BALDw1N WALE, 
A. J. HENRY. 

--- 
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