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To all whom ©t maly concermn:

Be it known that I, Araxsoxn P. BrusH, a
citizen of the United States. residing at De-
troit, county of Wayne, State of Michigan,
have invented a certain new and useful Im-
provement in Starting Means tor Explosive-
Engines, of which the following is a specifi-
cation, reference being had to the accompany-
ing drawings, which form a part of thisspeci-
Heation.

My invention has for its object certain new
and useful improvements in starting means
for explosive-engines; and it consists of the
construction, combination, and arrangement
of devices hereinatter described and claimed
and illustrated in the accompanying drawings,
in which—

Figure 1 is a view in front elevation illus-

trating features of my invention, parts being

in vertical section and one of the gear-cases
being removed. Fig. 21is a view 1n end ele-
vation and vertical section. Fig. 3 1s an en-
larged view illustrating portions of the 1gnit-
ing and exhaust mechanism. Fig. 4 is a de-
tail view of the front end of the engine-frame
with the flv-wheel removed, showing the ar-
rangement of the shaft-bearings.
a view in section on the line 5 5, Fig. 3. Iig.
8 is a view in section on the line 6 6, Kig. 3.
Fig. T is an enlarged detail view of the cam-
shaft bracket.

The drawings herewith submitted show
more particularly my improvements as em-
bodied in a marine engine, although 1 do not
limit my invention thereto.

Features of my invention apply either to a
single or to a multiple-cylinder engine, while
other features relate more especially to a mul-
tiple -cylinder engine whether two or more
cylinders are employed.

Among the objects of my invention are,
first, simplicity, economy, utility, and dura-
bility of construction; second, accessibility to
the various parts of the engine; third, con-
venience of operation; fourth, perfect lubri-
catlon.

My invention also includes the general con-
struction and arrangement of the engine.

The general and special purposes of my 1n-
vention are attained in the following manner:

In carrving out my invention as illustrated
in the drawings submitted herewith I have
shown a double-cylinder engine in which the
cylinders are shown at « ¢ mounted upon a
supporting-base 4, with which 1s also con-
nected a gear-case or oil-shield ¢ for each

Fig. 5 1s

cylinder. Each gear-case is removable with-
out disturbing the inclosed mechanism, the
several gear-cases being in vertical alinement.

Runnine through the several gear-cases 18
a cam-shaft ¢, made adjustable longitudinally
thereof in anv suitable manner, as by an actu-
ating-lever 7. Upon said shaft and adjust-
able therewith in each gear-case are cams ¢
and /., the one, as the cam g, being an igniter-
cam actuating an igniter-rod ¢, forming a part
of theignition or sparking device, the 1igniter-
cam ¢ being rigidly engaged to the shaft in a
desired relation and constructed to give an
earlier or later spark, according to the posi-
tion in which it is adjusted relative to said rod.
This cam ¢ is constructed with plural cam-
surtaces (indicated by the numerals 1 and 2)
on its periphery to cause the rod ¢ to drop
earlier or later, as may be required to cause
an earlier or later spark. The other cam, as
the cam 4, is an exhaust-cam, upon the periph-
ery of which rides the exhaust-cam roll 7, actu-
ating the exhaust-rod 2. The bearing for the
cam-shaft and the roller for the exhaust-cam
are carried by a bracket ineach gear-case, (in-
dicated at 12,) the various brackets being se-
cured to the frame of the engine. The gear-
cases also serve as shields to prevent the lu-
bricating-oil escaping. The cam-shaft can
be taken off the engine without disturbing
the cams or any of the adjustments of related
parts by removing the several brackets. The
lever # may be fulcrumed to the adjacent por-
tion of the gear-case, as shown, and is re-
quired only upon one of said cases where
multiple-cylinders are used.

The igniter-cam ¢ to close the electric cir-
cuit must be arranged to cause the sparks be-
fore the piston reaches the center. The nor-
mal position of the cam-shaft is to the lett.
Drawing the shaft to the right gives a later
ignition, owing to the shape of the cam. The
right-hand cam-surface 1 is made, as shown,
to actuate the rod 2 quicker and earlier than
the portion 2.

The right-hand portion of the exhaust-cam
7, is circular in form except for the cam por-
tion for raising the exhaust-valvein 1ts proper
time, while the left-hand portion of the cam

in addition thereto has on its periphery a re-

lief-cam 3. It will be evident from the draw-
ines, especially from Fig. 3, that with the
cam -shaft and actuating-lever in position
shown by the tull lines the relief-cam 3 and
the late-spark cam 2 are not in operation, thus
oiving the tull compression and early ignition
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necessary to develop the maximum power of
the engine.
and actunating-lever are shifted into position
shown by the dotted lines as is necessary in

starting, the relief-cam 3 being so placed on.

the exhaust-cam.will raise the exhaust-valve
during a part of the compression-stroke, thus
allowing a part of the charge to escape into
the exhaust-passage of the engine, thus mak-
Ing the engine easler to rotate by hand. It
will also he seen that in this position the
early-spark cam 1 will not be i1n operation,

- put that the late-spark cam 2 will be substi-

L5

tuted therefor, causing the igniter-rod to drop
anc the spark to take place after the crank
has passed the upper or central position, tim-
1ing the explosion so that the lmpulse will be

- 1n the direction of rotation.
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It1s well known that in explosive- motors

of the four-cycle type the charge must be ig-
nited-before the piston 1eaches the point of
maximum compression to allow the pressure
in the eylinder to reach the maximum point
on or very near the center. It 1s also well

known that in engines of any considerable

size the compression of a full charge and the
1ignition before the center when the engine is
pbeing turned slowly or 1s being started ren-
ders a reduction of the compression and a
later 1gnition absolutely necessary when an
engine 1s to be started easily. The arrange-
ment of the cams, cam-shaft, 1gniter, and
exhaust-valve mechanism permit the later
ignition and lightér compression simultane-

‘ously, by means of the movement of the lever
It 1s

fand this for any number of cylinders.
also evident that the surface to which the
gear-case and cam-shaft bracket are attached
may be produced on the proper portion of an
engine-frame for any number of cylinders

at a single operation, thus insuring the aline-

ment of the cam-shaft and making it possi-
ble for the cam-shaft brackets and gear-cases
My invention is also so con-
structed that the cams,
and valves, with their cases and igniters, are
preferably made in duplicate, rendering their
assemblage for multiple-cylinder engines an
easy and convenient matter.
served that when any gear-case 1s removed

the igniter and exhaust mechanism are en-

tirely exposed, thus giving great accessibility
It will also be evident that a cam-
shaft with any number of cylinders, with its
related parts, may be assembled separately
and attached or removed from an engine-
frame without disturbing the cams and their
several adjustments on the shaft or the ad-
justment of parts related thereto. as the ex-
haust-cam-roll arm 10 or the 1gniter-timing
device illustrated in Fig. 5, these parts be-
ing attached simply to the cam-shaft bracket.
My invention contemplates any suitable ig-
niter mechanism 17 other than as herein de-

When, however, the cam-shaft

brackets, cylinders

It will be ob-

et-valve mechan- |

799,029

1Ism 18 and exhaust- val?e mébhamsm 19.

the cylinder to which that partlcular cam-
shatt. bracket belongs may be timed inde-
pendently -of the other cylinders by rotating

the eccentric washer 4. thus changing the po-

sition of the igniter-rod foot 5, causing it to
drop off the step 6 of the igniter-cam earlier
or later, as may be desired. This of course
does not interfere with thesimultaneous tim-

' ing of the igniters on all of the cvlmders for
startlnw and is intended simply to give an

accurate separate adjustment for each cylin-
der necessary 1n order to obtain the best re-
sults when running under normal conditions.

It will be seen, moreover, that the igniter-
rod foot 5 by means of the spring 7 and also

owlng to the direction of the rotation of the
cam 18 held against the limiting end of the
slot 8 1n the igniter-adjusting arm 9; but
in case the cam should be accidentally re-

voived in the reverse direction the igniter-

rod foot 5 by the extension of the spring 7
will be allowed to move away from the end

of the slot 8, thus preventing damage to the

parts. The exhaust-cam-roll arm 10, as shown
more particularly in Fig. 6, is loosely revo-
luble upon the bolt 11, which also rocks the
1igniter-timing eccentric 4, said bolt passing
through the cam-shaft bracket and at the

other “end rocking the igniter-timing eccen-
tric 4.

The cam-shaft brackets 12, as seen in Figs.
3 and 5, are attached to a portion 18 of the
trame, which is machined at the same opera-

tion and, in fact, is a continuation of the sur-
face to which the gear-case or oil-shield isat-

tached. This construction permits the sur-
face for each. cylinder for attaching the gear-
case and cam-shaft brackets to be machined
or finished at one continuous operation re-
cgardless of the number of cylinders and in-
sures absolute alinement of the cam - shaft
when the brackets are properly attached.

The driving-shaft is shown at m, prowded

1t
will be observed- in Fig. 5 that the igniter for -
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with one or more crank-arms with which are _

connected the corresponding connectirg-rods
n. HMach crank turns in an oil-pan ¢. The

specific construction of the oil-pan or lubri-

cating mechanism forms the subject-matter of
another application filed of even date hoere-
with, the same bearing Serial No. 117,454,
July 29, 1902.

The frame of the engine is recessed right
through for the bearings of the crank-shaft

in one operation, as indicated at 20, and the

bearing metal 22 and 23 for the shaft is lo-
cated In said recesses, the same beingo ar-
ranged so that it shall be centered in the cor-
responding machined-out recess. The bear-

1ngs themselves are made to fit so that when
the bearings are inserted in the recesses the
two semicircular portions of the bearing are
in line vertically with each other, and so that
any number of sald bearings may be in per-
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tect alinement with each other regardless ot
the number of bearings. This makes the
alining of the crank-shaft bearings very sim-
ple and permits of the renewal of the por-
tions of the bearing and the manufacture of
the same in u].)llc.a.l:e. Adjusting-screws 24
are threaded into the frame or base /4, said
serews being provided with slots or othersuit-
able means of rotation from above.
serews 25 hold the adjusting-screws in place.
In this manner the parts of the bearing may
be adjusted without access being necessary to
the heads of the bolts in the base of the en-
olne.
ment is upward, while in a single-action en-
oine the wear i1s downward. Thus the ad-
justment may continually correct the defect
of alinement on the wear of the be.;u INYS.

It will be understood that there 1s a bear-
ing between each crank onthecr anh shaft .

A mixing-valve is shownat 26, that is ilius-
trated here ewith forming the Specml sibject-
matter of another {Lpplication filed by me
Marceh 7, 1902, Serial No. 97,107.

27 denoteb an air-intale leadmg to an ex-

haust connection 28 for the purpose of taking

warm alr from around the same.

The crank -shaft 1s geared with the cam-
shaft in any suitable manner, as by gears 29.

30 is a portion of the air-passage 27 ar-
ranged to take the air after it has passed
through the mixing-valve 26 to the distribut-
ing portion 31 of the intake.

39 is a connection for operating all of the
throttle-valves at once.

What I claim as my invention 18—

1. In a multiple-cylinder engine the combi-
nation of an engine frame or base, multiple
cvlinders mounted upon said base, a remov-
able cear-case for each eylinder, a crank-shartt,
a cam-shaft bracket in each gear-case, a Ion—
oitudinally-adjustable cam- slmtt in the same
plane as the crank-shaft extending through
the several gear-cases and carried by said
brackets, 1gniter and exhaust actuating cams
upon the cam - shatt, and 1ndependently-—ad—
justable ioniter devices for each cylinder, said
cams simultaneously adjustable with the acl-
justment of the cam-shaft, the exhaust-cams
being each provided with a relief-cam sur tace,
and the igniter-cams being each provided with
a late-ignition-cam surface, whereby the time
of ignition and of exhaust may be simultane-
oualy controlled, and whereby the ignition
devices mav be separately and mdep@ndentlv
ad | ] usted.

In a multiple-cylinder engine the combi--

Ildtl()l‘l of an engine frame or base, multiple
evlinders mounted upon said base, 2 I'enov-
able goar-case for each eylinder, a crank-shaft,
x'emoval_)le cain - shatt brackets, a long_itudi-

nally-adjustable cam-shatt in the same plane
as the crank-shaft extending through the sev-
eral gear-cases and carried
ioniter and exhaust actuat

by said brackets,
ing cams upon the

bet' '.

It will be noted also that the adjust-

a3

cam-shaft in each of said gear-cases, and 1n-

dependently-adjustable igniter devices, said

cams simultaneously adjusted with the adjust-

ment of the cam-shatt, the exhaust-cam pro-
vided with a relief-cam surface, and the 1g-
niter-cam ptm'idu" with a late-ignition-cam
surface. whereby the time of ignition and of
e\hanst may be Hll]lllltdﬂ@()tl%l‘," controlled,
and whereby the ignition devices may be sepa-
rately and independently adjusted, the cam-
shaft being removable from the engine with-
out disturbinge the cams or adjustments of
related parts by removing the gear-cases and
the cam-shaft brackets.

3. In amultiple-cylinder engine the combi-
nation of an engine frame or base, multiple
cyiinders mounted upon saild base, a remov-
able gear-case for each cylinder, a crank-shaft,
removable cam-shaftt brackets, a lonultudl-
nallv-dd]u%table cam - shatt CfllllL,d b\ sald
yrackets in the same plane as the crank-shatt,
ioniter and exhaust actuating cams upon the,

cam-shaft, and mdependuntl- adjustable ig-

niter devices, said cams simultaneously ad-
]usmble with the adjustment of the cam-shatt,
said igniter-cams constructed to give an ear 1101‘
and a Tlater spark according to the position ot
adjustment of the cam - blmtt whereby the
time of ignition and of Ohhdubt may be simul-
mneouslv controlled, and whereby the 1gni-
tion devices may be %pamtelv and mdepend-
ently adjusted, the contacting
several gear-cases upon the engi
base being 1n alinement.

4. In a multiple-cylinder engine the combi-
nation of a frame or base, multiple cylinders
mounted upon said base, a removable gear-
case for each cylinder, a crank-shaft, cam-
shatft brackets engaged upon the engine-frame
within each of the gear-cases, a cam-shatt in
the same plane as the cranlk-shatt extending
through the several gear-cases and carried by
said brackets, a set of leniter and exhaust
actuating cams upon mld shaft within each
oear-case tor each cylinder, and independ-
entln -adjustable igniter devices, the 1gniter-
cams belng IIUidl\, engaved upon the cam-
shaft, said cams Sunulmnwuc\lv adjusted with
the adjustment of the cam-shatt, the exhaust-
cams provided with a wllet-cam surtace, and
the igniter-cams provided with plural cam-
surfaces upon their peripheries whereby the
time of ignition and of exhaust may be simul-
tanoously’ controlled, and whereby the igni-
tion devices nnw be separately and 111depend
ently adjusted, ¢ 16 contact-taces of said bracl-
ets upon the engine-frame being in alinement.

5. Ina multlpl -cylinder engine the combi-

nation of a multiple-cvlinder engine frame or
base, multiple cylinders mounted upon said
base, a removable gear-case for each cylinder,
a L,nLn._«L-.slmtt., plmal cam -shaft bld(}het& A
longitudinally -adjustable cam-shaft in the
same plane as the crank -shaft extending
through the gear-cases and ecarried by said

ne frame or

faces ot the
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brackets, igniter and exhaust actuating cams
upon the cam-shaft in each of said cases, inde-

pendently-adjustable igniter devices each com-

prising an igniter-rod actuated by the igniter-
cam, and means to adjust the foot of the rod
forward and backward, whereby the time of

ionition and of exhaust may be simultane-

ously controlled, and whereby the ignition
devices may be separately and independently

adjusted. | |
6. In a multiple-cylinder engine the comht-

nation with an engine frame or base, of mul-

tiple cylinders mounted upon said base, a re-
movable gear-case for each cylinder, a crank-
shaft, plural cam-shaft brackets, a longitudi-

nally-adjustable cam-shaft in the same plane

799,029

as the crank - shaft extending through the

several gear-cases and carried by said brack-
ets, 1gniter and exhaust actuating cams upon
the cam-shaft in each of said cases, independ-
ently-adjustable igniter devices each compris-

ing an igniter-rod actuated by the igniter-
cam, a slotted eccentrically-actuated igniter-

adjusting arm, and means to restore the ig-
niter-rod to normal position.
In testimony whereotf I -have signed this

specification in the presence of two subscrib--

Ing witnesses. |
' _ ALANSON P. BRUSH.
Witnesses: -

N. S. WrieHT,
- Kare K. WELLs.
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