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JEFFERSON TREEN, OF NEW YORK, N.Y., ASSIGNOR TO MANHATTAN HIGH 
POWERED MOTOR COMPANY, OF NEW YORK, N.Y., A CORPORATION OF NEW YORK. 

INTERNAL-COMBUSTION MOTOR. 

No. 844,886. Specification of Letters Patent. Patented Feb. 19, 1907. 
Application filed September l 1905, Serial No, 276,710, 

To all whom it may concern: 
Be it known that I, JEFFERSON TREEN, a 

citizen of the United States of America, and 
a resident of the borough of Manhattan, in 
the city, county, and State of New York, 
have invented certain new and useful Im 
provements in Internal-Combustion Motors, 
of whigh the following is a specification. 

This invention relates to internal-combus 
tion engines; and my improvements are di 
rected to that type of engine wherein the cyl 
inder has two opposed pistons with an inter 

I5 
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four-cylinder engine, it bein 
25 
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mediate combustion-chamber. 
The objects attained by my novel con 

struction and arrangement are increased 
powerfor given cylinder capacity, absence of 
sideral friction between pistons and cylinder, 
diminution of vibration in operation, and re 
duction in space occupied. - 

In the drawings accompanying this appli 
cation I have illustrated my invention as ap 
plied to a two-cylinder engine and also to a 

o g obvious that my improvements are also applicable to a 
single cylinder. Or to an engine composed of a 
larger number of cylinders. 

Figure 1 is a front sectional elevation of a two-cylinder engine embodying my improve 
ments. Fig. 1 is a like sectional view carried 
through the transmission mechanism. Fig. 
2 is a side sectional elevation thereof. Fig. 
2 is a top plan view taken below the top of 
the crank-case. Fig. 3 is a side elevation, 
partly in section. Fig. 4 is a front sectional 
view of a four-cylinder engine. Fig. 5 is a 
side section thereof, and Fig. 6 is a sectional 
plan view taken below the top of the crank 
CaSe. - 

45. 

Referring first to Figs. 1 to 3, inclusive, the 
letters A B indicate, respectively, two ver 
tical cylinders placed side by side, each con 
taining pistons, as a a' bib', whose opposed 
Surfaces may be concaved. The pistons in 
each cylinder are adapted to approach and 
retreat from each other in their reciprocating 
action, and they are provided, respectively, 
with the piston-rods dabb', which extend 
axially therefrom Depending from the pis 
ton-rod a' is a yoke C, consisting of a trans 
verse slideway carrying slide-blocks cc, and 
depending from the piston-rod b° is a yoke 
D, consisting of a slideway parallel with the 
yoke C and carrying slide-blocks d.d. The 
piston-rods ab connect with a single cross 

head E, from opposite sides of which depend 
vertical rodsee', the latter flanking the ex 
terior sides of the cylinders A. B. Said rods 
e.e' at their lower 'ends respectively connect 
with yokes FG, which latter consist of trans 
verse slideways that respectively carry the 
slide-blocks ff and gg'. E 
blocks aforesaid has a shaft portion journaled 
therein, being indicated, respectively, by the 
reference characters c, c, d, d.f., f', and g, 
g'. The several shaft portions interconnect 
by means of intermediate inclined arms in 
manner to form two parallel crank-shafts 

55 

Each of the slide 

each composed of a plurality of double-full 
crum cranks, said crank-shafts each having 
opposite end gears, respectively, and the ends 
H. K.' I L, respectively, of such shafts being 
journaled in a fixed bearing hi h' i', respec 
tively. From the end H' power is taken off. 
In the formation of said crank-shafts the 

shaft portion f° connects with gear H and por 
tion f with gear I. Similarly, portiongcon 
nects with gear K and portion g with gear L. 
An inclined arm c' connects the shaft portions 
f' c, the shaft portions f c being similarly 
connected by an inclined arm c. Also the 
portion g is connected with portion d by 
an inclined arm, d, while a similar arm d con 
nects the portions g and d. M indicates a 
fixed central bearing, in which is journaled 
a shaft portion m, the latter connecting by 
opposite inclined arms m. m. with the por 
tions c and d, respectively, while N indicates 
another centrally-disposed fixed bearing, in 
which is journaled a shaft portion n, the 
latter connecting by opposite inclined arms 
my n° with the portions c' d', respectively. 
Hence the gears H and K and shaft portion 
m are journaled in fixed, allined bearings, 
while the shaft portions c, d, f, and gro 
tate about the axis thus provided, through 
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95 the vertical reciprocating action of the pis 
ton-rods a band rodsee and the horizontal 
reciprocation of the slide-blocks c d. These 
instrumentalities being offset beneath the cyl 
inders are balanced in their operation by the 
gears IL and shaft portion n. 
The shafts HK I L may respectively 

carry gear-wheels, as indicated at HIKL, 

Ioo 

and said wheels may have teeth, as HKIL, 
which may be offibroid or other sound-dead 
ening material, the teeth HI* being in mesh 

ize the power communicated to turn the 

to 5 

and the teeth KL being in mesh to equal-, 
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crankshafts from the piston-rods a b° and 
rods e e' through the rotation of shaft por 
tions c, d, f', and g, the latter being hori 
zontally reciprocated by their slide-blocks in 
the slideways during the vertical reciproca 
tion of the yokes. 
The piston-rods ab' are expanded at their 

points of connection with the yokes CD, as 
also are the rods e e' in their connection with 
-the yokes FG, the purpose whereof is to dis 
tribute the vertical force exerted by the pis 
tons equally over said yokes at both sides of 
the central vertical line thereof. 
While the connection between each piston, 

its piston-rod, and yoke may be of a rigid 
character, I have shown at O a universal 
ball-and-socket joint between each piston 
rod and yoke, also providing opposite verti 
cal guideways, as atolo', for each yoke to 
maintain the vertical line thereof in their 
reciprocating action. Where desired, anti 
friction devices may be employed to facili 
tate the operation of the moving parts. 

25 
P.indicates the combustion-chamber, hav 

ing the inlet-valve p and exhaust-valve p', and having, a passage p", communicating 
with a port p' in the cylinder, located to in 
troduce an exploding charge between the 
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pistons a a? of cylinder A, these parts being 
duplicated for cylinder B. 
A fly-wheel, as R, is carried by the engine 

shaft H', or two of said fly-wheels may be employed, if desired. 
In Figs. 4, 5, and 6 I have illustrated my 

improvements as applied to a four-cylinder 
engine, the characters SS SS, respectively, 
indicating the four cylinders thereof. Each 
of said cylinders is provided with two oppo 
sitely-acting pistons, as S s' for cylinder S, 
s's for cylinder S, and ss" for cylinder S, 
the pistons for cylinder S' not appearing in 
the drawings. Pistons, the lower piston (not 
shown) in cylinder S, and pistons s' and s' 
have piston-rods s, s”, s, and s, respec 
tively, each connecting with a yoke or hori 
zontal slideway, as TT TT, respectively. 
Similarly, piston s', the upper piston (not 
shown) in cylinder S, and pistons s' and s, 
respectively, have piston-rods s, a piston 
rod (not shown) for the upper piston in cyl 
inder S, and the piston-rods sist, of which 
the rods' and the rod that is not shown con 
nect with a cross-head U and the rods sis 
connect with a parallel cross-head U. The 
cross-head U has the opposite depending 
rods u, u' flanking the engine, and the cross 
head U has the opposite depending rods u” 
'u'. Said rods u, u' u u connect, respec 
tively, with yokes or slideways U U U U. 
The yokes are all arranged in parallelism, but 
alternate from opposite sides, so that while a 
central crank-shaft composed of crank por 
tions W, connected by inclined arms v, is 
journaled in slide-blocks v', that are mount 
ed to slide in all the slideways or links, al 
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ternate yokes, as UTTU similarly carry a 
corresponding flanking crank - shaft com 
posed of shaft portions W, connected by in 
clined arms up and journaled in slide-blocks 
uy, and the alternate yokes U TTU like 
wise carry at the opposite side of the central 
crank-shaft a flanking crank-shaft composed 
of shaft portions X, connected by inclined 
arms ac and journaled in slide-blocks ac'. 

Each crank-shaft is provided with an in 
termediate shaft portion Y, that is journaled 
in a fixed bearing, as y, and said crank-shafts 
are also journaled in end bearings, as Y'. 
The central crank-shaft carries the engine 
shaft, as Y', also the fly-wheel, as Y. It is 
obvious that two of said fly-wheels may be 
employed, if desired, to balance the engine 
at both sides, and it is also equally obvious 
that each of the crank-shafts may be used to 
communicate power for driving purposes. 

In order to balance or unify the move 
ments of the several crank-shafts, I may pro 
ing gear or friction wheels, as y' y', whose pe 
Egberal portions may be of fibroid or the 
1K. 
The operations of the pistons, piston-rods, 

yokes, and multifulcra crank-shafts are iden 
tical with those of the corresponding parts in 
the two-cylinder engine previously described. 
It will be observed, however, that in the four 
cylinder engine the power-transmitting crank 
shaft, is located centrally beneath the en 
gine instead of being offset therefrom, as 
with the two-cylinder engine. By extend 
ing the plan indicated with respect to a two 
cylinder and four-cylinder engine it will be 
clear that the same principle can be applied 
S. engines having a greater number of cylin 
e.S. 

On account of the reciprocating move 
ment in a true vertical line permitted the 
described the pistons may travel in their cyl 
inders at their highest possible speed without 
injury to the cylinder-walls. This is a fea 
ture of very great importance, since, as is 
well known in this art, high-speed engines 
employing the usual swaying piston-rod de 
velop an amount of sideral friction whichin 
volves lubricant troubles and sometimes re 
sults disastrously to the cylinder. Hence 
efficiency and durability are well served by 
my, improvement, which thus constitutes an 
practice. . . , - 

Having now described my invention, I de 
clare that what I claimis 

1. In an internal-combustion engine, a 
number of vertical cylinders, two opposed pis 
tons adapted to reciprocate in each cylinder, 
a number of crank-shafts each having plural 
cranks, a vertically-reciprocating piston-rod 
for each piston, and a number of vertically 
movable yokes, deriving movement from 

important step in advance in gas-engine. 
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vide each of them with a pair of intermesh 
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piston-rods through the mechanisms herein 
d 
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cranks, a fixed central bearing for each shaft, 

cranks. 

plural cranks, and vertical 
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Said piston-rods, each yoke having two of the 
plural cranks. 

2. In an internal-combustion engine, a 
number of vertical cylinders, two opposed 
pistons adapted to reciprocate in each cylin 
der, a number of crank-shafts each having 
plural cranks, a central fixed bearing for each 
shaft, a vertically-reciprocating piston-rod, 
for each piston, a number of vertically-mov 
able yokes, deriving movement from said 
piston-rods, said yokes each having two of 
the plural cranks, and blocks slidable hori 
Zontally in said yokes forming fulcra for said 
cranks. 

3. In an internal-combustion engine, a 
number of vertical cylinders, two opposed 
pistons adapted to reciprocate in each cylin 
der, a number of crank-shafts carrying inter 
meshed gear-wheels, each shaft having plural 
cranks, a vertically-reciprocating piston-rod 
for each piston, a number of vertically-mov 
able yokes each having two of the plural 
cranks, means communicating movement to 
said yokes from said piston-rods, and blocks 
slidable horizontally in said yokes forming 
fulcra, for said crank-shafts. w 

4. In an internal-combustion engine, a 
number of vertical cylinders, two opposed 
pistons adapted to reciprocate in each cylin 
der, a number of crank-shafts carrying inter 
meshed gear-wheels, each shaft having plural 
a vertically-reciprocating piston-rod for each 
piston, a number of vertically-movable yokes 
each having two of the plural cranks, means 
communicating movement to said yokes from 
said piston-rods, and blocks slidable horizon 
tally in said yokes forming fulcra for said 

5. In an internal-combustion engine, a 
number of vertical cylinders, two opposed 
pistons adapted to reciprocate in each cylin 
der, a number of crank-shafts each having 
plural cranks, a vertically-reciprocating pis 
ton-rod for each piston, a number of verti 
cally-movable yokes each having two of the 

guideways for 
said yokes. 

6. In an internal-combustic)n engine, a 

number of vertical cylinders, two opposed 
pistons adapted to reciprocate in each cylin 
der, a number of crank-shafts each having 
plural cranks, a fixed central bearing for each 
shaft, a vertically-reciprocating piston-rod 
for each piston, a number of vertically-mov 
able yokes each having two of the plural 
Cranks, and vertical guideways for said yokes; 
together with blocks slidable horizontally in 
Said yokes and fprming fulcra for said cranks. 

7. In an internal-combustion engine, a 
number of vertical cylinders, two opposed 
pistons in each cylinder, a piston-rod for each 
piston, a vertically-reciprocating yoke for 
each piston-rod, a cross-head for the upper 
piston-rods, vertically-reciprocating connec 
tions between said cross-heads and yokes, 
crank-shafts having plural cranks, slide 
blocks. capable of horizontal movement in 
said yokes and carrying said cranks, and op 
posite gear-wheels upon the crank-shaft; to 
gether with two flanking shafts having plural 
cranks journaled in slide-blocks carried by 
said yokes and equalizing gear-wheels upon 
said flanking shafts meshed with the 
wheels upon the crank-shaft. 

8. In an internal- combustion engine, a 
number of vertical cylinders, two opposed 
pistons in each cylinder, a piston-rod for each 

gear 

piston, a cross-head for each pair of upper 
piston-rods, a crank-shaft having plural 
cranks, a number of parallelyokes, some con 
necting with the lower piston-rods, verti 
cally-reciprocating-eonnections between said 
cross-heads and the other yokes, and gears 
upon said crank-shaft; together with two 
flanking shafts having equalizing gear-wheels, 
meshing with the gears upon said crank 
shaft, each of said flanking shafts having 
plural cranks, said yokes each carrying a 
crank of the crank-shaft and a crank of one of 
the flanking shafts. 

Signed at New York this 24th day of Au 
gust, 1905. 

JEFFERSON TREEN. 
Witnesses: 

F. W. BARKER, 
JAMES P. HANRAHAN. 
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