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UNITED STATES

PATENT OFFICE,

LEWIS BROWN, OF SLIDE MOUNTAIN, NEW YORK.

MOTOR OR ENGINE.

SPECIFICATION forining part of Letters Patent No, 676,933, dated June 25, 1901,
Application fled December 4,1899, Serial No, 739,166, (No model))

To all whom it may concerr:

Beit known that I, LEwis BROWN, a resi-
dent of Slide Mountain, in the county of Uls-
ter and State of New York, haveinvented cer-
tain new and usefnl Improvements in Motors
or Engines; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains
to make and use the same. .

My invention relates to an improved motor
or engine, an object of the invention being to
provide a motor which will transform the heat
into energy with the greatest rapidity me-
chanically allowable, reduce the contact be-
tween the hot gases and cylinder-walls to the
smallest amount possible, and also to reduce
the wall-surface of the compression-space or
combustion-chamber to the smallest possible
area in proportion to the required volume.

A furthercbject is to provide a motor which
will permit of an economiecal and wide vari-
ation of speed and consequent power.

A further object is to provide a motor with
improved means for radiating the heat and
dispense with a water-lining which has been
found most inconvenient for motors, espe-
cially those employed on automobiles.

With these objects in view the invention
consists in certain novel features of construc-
tion and combinations and arrangements of
parts, ag will be more fully hereinafter de-
scribed, and pointed cut in the claims.

In the acecompanying drawings, Figure 1is
a plan view, partly in section, illustrating my
improvements. FKig.2isaside viewon a line
through the center of crank-shaft, with part
of valve-gearing cut away to show shape of
exhaust-valve, cam, and operating mechan-
ism. Tig.31is an end view. Fig.4is anen-
larged detail view of one of the yokes. Figs.
5,6,7,8,9,10, 11, 12, 13, 14, and 15 are en-
larged detail views of various parts of the
motor. ‘

A represents a crank-shaft having two

-wrists 1, connected to crank-shaft by attached

cranks or webs 2 and 3, all of which are pref-
erably removable, being held from turning
by suitable pins 4. However, the outer webs
3 may be forged with crank-shafs, if desired,
leaving intermediate one, 2, detachable in
order to mount ball-bearings, which will now

be explained. The wrists 1 are provided with
a series of annular grooves or runways for
balls 5, and a sleeve 6 is mounted on said balls
and is provided at each end with a peripheral
flange 7 to form a guide for a yoke 8, one half
of which is made integral with a serew-thread-
ed rod 9, to which a piston 10, mounted in-one
of the cylinders B, issecured. The other half
of the yoke is seeured to the first-mentioned
half at its upper and lower ends by means of
suitable bolts or screws 11 passing through
alined holes in lugs or enlargements on the
sections of yoke. The last-mentioned half
of the yoke is made with parallel arms 12, to
which aresecured, by means of boltsor serews
13, two T-shaped parallel angle-irons14. An
angular bracket 15 is secured to each angle-
iron 14 by bolts 15* and are provided with
alined holes for the reception of threaded pro-
jections or lugs 16* on a head 16, secured to
the angle-irons 14 by means of the bolts or
serews 15* and disposed on a screw-threaded
rod 17, to which is secured a piston 18, mount-
ed in the end of the cylinder opposite the pis-
ton 10. The head 16 is adjustably secured
on the rod 17 by means of suitable nuts 19,
and the T-shaped angle-irons 14 are disposed
in suitable gunides 20, secured, preferably, to
the spiral ribs 21 on the cylinder. The ribs
91 extend throughout practically the whole
length of the eylinder, and it will be seen that
owing to the fact that they are practically one
continuous spiral rib will permit of a free eir-
culation of air to radiate the heat generated
and keep the cylinder cool and will at the
same time greatly strengthen the cylinder
where strength is most needed—namely, at
the point of explosion.

It will be seen that with my improved con-
struetion the pistous are provided with rigid
rods, which give to them a straight thrust,
thus dispensing with rocking and pounding
of the pistons against the sides of the cylin-
ders, as is the case when the nsnal method
of attaching the pistons to the crank-shaft is
employed—namely,by a short rocking piston-
rod which causes the piston to take the side
thrusts,which in ashort time will wear itand
the eylinder ovally or out of round,and there-
by cause a leakage and thumping within the
cylinder by its loose fit,which cannotbe taken
up. By the construction I have adopted this
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is overcome and makes possible a tighter
fitting, better wearing, and obviously more
efficient piston and consequent running en-
gine, being also easily adjusted as to its com-
pression by simply adjusting the nuts 19.

Bach piston 10 and 18 comprises a frame
22, on which is mounted a series of packing-
rings 23. A split ring 25 is disposed on the
frame 22, and a wedge-shaped block 24 is
disposed between the beveled ends of said
ring, and the packing or piston rings 23 are
mounted on said split ring and block. A
screw or bolt 26 is screwed into the wedge-
shaped block 24 and bears against a washer
28*, which in turn bears against the frame.
Hence when thescrew or bolt is turned it will
move the wedge-shaped block to spread or
contract the split ring, and hence tighten or
loosen the packing-rings 23. A plate 28 is
mounted on the piston-rod and is provided
with an angular opening 27 therein, which
when disposed over the angular head of the
bolt will effectually prevent accidental turn-
ing of said bolt or screw.

Each cylinder B is provided with an out-
wardly-projecting valve-chamber 29. This
can be cast with or otherwise suitably at-
tached to and communicating with the cyl-
inder, and to and in which are attached and
provided both inlet-port 30 and exhaust-port
31 of the usual form; but the valves there-
for are operated by improved means from a
single shaft 32, as will now be explained.
The shaft 32 is disposed parallel with the
crank-shaft A and is mounted at one end in
an enlarged bearing 33, integral with or se-
cured o a cylinder B and at its other end in
a suitable bracket 34. A gear-wheel 35 is
mounted on the shaft 832 and is connected
with a gear-wheel 36 on the crank-shaft by
means of an idle gear 37, mounted on a
bracket 38, projecting from the crank-shafs
bearing 39. The shaft 32 is provided with a
cam 40, adapted to engage a suitably-shaped
block 41 on the valve-stem 42, to which is
secured the exhaust-valve 43, mounted in a
valve-chest 44, communicating with the ex-
haust-port 31. A pipe 45 communicates with
a valve-chest 44 for carrying off the products
of combustion. The inlet-port 30 is situated
at the opposite side of the valve-chamber
from the exhaust-port 31, and the valve 53
therefor is operated by a stepped slidable
cam 438, held to rotate with the shaft 32 by a
feather or key, but permitted to slide longi-
tudinally along the shaft 32 when caused to
bythe action of governor-balls46orlever (not
shown) attached tec the projection 47 on cam
48 by a split collar, (not shown,) by which the
speed may becontrolled at will by the operator
and independent of the governor-balls. The
stepped cam 48isencircled by a frame 49, (hav-
ing a shoulder 50 therein to be engaged by the
cam,) attached to one end of a rod 51, bent
at its other end to engage a valve-stem 52, to
which the inlet-valve 53, mounted in the valve-
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chest 54, is integral. The valve-stems 42 and
52 are each provided with springs 62 to nor-
mally hold the valves closed. The rod 51 is
mounted in a guide 55, and a spring 56 bears,
respectively, against a peripheral shoulder
57 on the guide 55 and a peripheral shoulder
58 on the rod 51 to normally hold said rod in
its ontward position. The governor-balls 46
are connected to the gear-wheel 35 and cam
48, réspectively, by links 59, and the shaft
32 is provided with secrew-threads near the

gear-wheel 35 for the reception of a threaded

collar 60, and a coiled spring 61 is mounted
on said shaft 82, between the cam 48 and col-
lar, to hold the links 59 and balls 46 at the
proper tension, and it can be readily seen
that the collar 60 can be adjusted on the shaft
to regulate the tension of said spring 61.

It will be seen that as the cam 48is stepped
when it is moved toward the gear-wheel 35
it will bring in contact with the shoulder 50
on the frame 49 a step of the cam 48, having
a longer bearing or contact surface propor-
tionally to the distance it is moved, and con-
sequently a longer period to hold the inlet-
port 30 open on the compression-stroke of the
piston. Hence the farther the cam is moved
toward the gear-wheel the less the compres-
sion, smaller the charge, and consequent less
explosive effect until the extreme is reached,
when it gives its minimuwm power; and the re-
verse.orgreater poweris attained when moved
in the opposite direction until the extreme is
reached, when the engine or motor will be
giving out its maximum power.

The pipe 63 (shown in- Fig. 2) is for eon-
ducting the explosive mixture from any suit-
able source to the inlet-valve chest. '

The sparking means consists of a bent rod
64, one end of which is secured to the rod 9
or to the piston 10, the other end being re-
duced and provided with several (preferably
three) thin plates 65, spaced apart and held
in place by a nut 66, and which are adapted
to make and break contact with a shaft 67,
projecting into the cylinder when the piston
is moved to its inward position. The shaft
67 is made with a downwardly - projecting
tooth 67% on its outer end to be engaged by
the plates 65 andis provided with an insulated
bearing through the eylinder-wall, counsisting
of a sleeve 68, forming the bearing proper,
one end of which has a ring and the other a

threaded portion and by aid of the insulating--

ring 69 and nut 70holds the insalating-sleeve
71 (which has a head projection 72 inside the
cylinder) in place. The shaft 67 is further
provided with a threaded portion for the re-
ception of locking-nuts 73 to securely hold
the shaft in proper longitudinal position to
be engaged by the plates 65. The outer end
of the shaft 67 is contracted and connected
centrally between the ends of the spring 74
by a collar 75, secured to said contracted por-
tion of the shaft, and the ends of the spring
74 are connected to blocks 76, secured to and
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insulated from the ribs on the cylinder by
means of serews 77, and it will be seen that
by simply tightening or loosening said screws
77 the tension of said spring is regulated to
normally hold ‘the tooth 67* in its vertical
position. One wire 78 in any approved elec-
tric cirenit is connected with the outer end
of the shaft 67 and the other wire 79 of said
circuit with a econtact-plate 80, adjustably se-
cured o an insulated block 81 on the bracket
34 by a screw 82.
to be engaged by alug 83, adjustably cen-
nected to the gear-wheel 35 by a screw 84,

Various slight changes might be resorted
fo in the general form and arrangement of
the several parts described without depart-
ing from the spirit and scope of my inven-
tion, and hence I would have it understood
that I do not wish to limit myself to the pre-
cise details set forth, but consider myself at
liberty to make such slight changes and al-
terations as fairly fall within the spirit and
scope of my invention.

Having fully deseribed my invention, what
Ielaivi as new, and desire to secure by Letters
Patent, is—

1. In a motor or engine, the combination
withaeylinderand ashaft having two cranks,
of two pistons in said cylinder and adapted
to operate at the respective sides of the cen-
ter thereof, a rod rigid with and in line with
the axis of one of said pistons and having an
elongated bearing on one of the eranks of the
shaft, a rigid longitudinally-movable bar dis-
posed parallel to the other piston and the eyl-
inder and having a rigid connection at one
end with the last-mentioned piston and hav-
ing an elongated bearing on the other crank
of said shaft.

2. In a motor or engine, the combination
with a eylinder and a shaft disposed in prox-
imity to one end of said eylinder and having
two cranks, of a rod in line with the axis of
and rigid with one of said pistons and pro-
vided with a head having an elongated slot
for the reception of one of the cranks on said
shaft and a rigid bar mounted to move lon-
gitudinally alongside of and parallel with the
cylinder and provided at one end with a head
having an elongated opening for the recep-
tion of the other crank on the shaft, the other
end of said rigid bar having connection with
the other piston.

3. In a motor or engine, the combination
with twoeylinders disposed in parallel planes,
of ashaft mounted between said e¢ylindersand
having two eranks, two pistons in each eylin-

Said plate 80 is adapted |

3
L]

der and connections between the pistons in
each cylinder and both of said eranks.

4, In a motor or engine, the combination
withtwocylinders disposed in parallel planes,
of a shaft disposed between the adjacent ends
of the ¢ylinders, two cranks on said shaft in
line with the respective ecylinders, two pis-
tong in each cylinder, the inner pistons in
the respective cylinders connected with the
respective cranks and connections between
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the outer piston in each cylinder and the -

cranks with which the inner pistons are con-
nected.

5. In a motor or engine, the combination
with a erank-shaft, a wrist-pin connected to
said shaft by removable webs projecting be-
yond the wrist-pin, of a sleeve on said wrist-
pin and spaced therefrom by ball or roller
bearings, a peripheral flange on said sleeve
at each end thereof, a vertically-disposed
elongated yoke on said sleeve and mounted
between said peripheral flanges thereon,; a
piston-rod secured to one side of the yoke cen-
trally between the ends thercof and a piston
mounted in the cylinder and secured tc the
piston-rod.

6. In a motor or engine, the combination
with a erank-shaft and a cylinder disposed on
each side of the crank-shaft, of a piston in
each end of each cylinder, yokes on the crank-
shaft, a piston-rod secured to each piston, one
side of said yokes connected with the pistons
nearest therete in the respective cylinders
and the other side of said yokes connected
with the pistons farthest therefrom in the re-
spective cylinders. '

7. In a motor or engine, the combination
with a erank-shaft and a c¢ylinder disposed at
each side thereof, of a piston in each end of
each cylinder, a piston-rod secured to each
pistonand projecting from the cylinder, yokes
on said crank-shaft, one side of said yokes se-
cured to the piston-rods nearest thereto of
the respective cylinders, angle-irons secured
to the other sides of said yokes and project-
ing beyond the free ends of the respective
cylinders, guides for said angle-irons, and
brackets connecting the free ends of said an-
gle-irons with the piston-rods of the respec-
tive cylinders farthest from the crank-shaft.

In. testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

LEWIS BROWN.

Witnesses:

RoBeRT C. RIDDICK,
TLUTHER B. DURHAM.
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