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UNITED STATES PATENT OFFICE.

JESSE WALRATH, OF RACINE, WISCONSIN.

STARTING MECHANISM FOR EXPLOSIVE-ENGINES.

HPECITICATION fermmg' part of Letlers Patent No. 676,642, dated June 18, 1901,

Applmetlen filed October 26, 1900, Serial No, 34,465, (No model.)

To all whom it may concer:
Be it known that I, JESSE W ALRATH, a citi-

zen of the United btates, residing at Reeme in
the county of Racine and Stete of Wiscon-

sin, have invented certain new and useful
Imp1 ovements in Starting Mechanism for Ex-
plosive-Engines; and I do hereby declare the

following to be a full, clear, and exact descrip- |

tion of the invention, such as will enable oth-

ors skilled in the art to which it appertains to |

make and use the same.

My invention is an improvement in start-
ing mechanism for explosive-engines; and it
consists in the novel features hereinefter de-
scribed, reference being had to the accom-
panying drawings, which illustrate one form
in which I have contemplated embodying
my Invention, and said invention is fully
disclosed in the following description and
claims.

Referring to the said drawings, Figure 1
represents an end view of an engine embody-
ing my invention. Fig. 2 represents a hori-
zontal section on line 2 2 of Fig. 1. Fig. 3 is
a detall view, partly in section, of the cylin-
der cut-off valve.
partly in section; of the eompreeeed alr valve
and 1its Operatmﬂ' mechanism. Fig. 5is a de-
tall sectional view of the means fer throwing
out of operation the inlet-valve-operating
mechanism of the cylinder to which com-
pressed air is admitted. Fig. 6 is a detail
view of a modified constr uetlon for throwing
the compressed-air. Valve into and out of op-
eration.

The object of my invention is to provide
mechanism for starting explosive-engines by
means of compressed air (or steam) in order to
do away with the necessity of turning the en-
gine-shaft by hand, which, especially in large
engines, is a tedious and laborious process.

In the accompanying drawings I have illus-
trated a double-cylinder explosive-~engine
having my improvements embodied therein;
but my invention is applicable to engines
having one or more cylinders.

In the drawings, A represents the base or
frame of the engine, B B’ the two cylinders,

~and C C'-the pistons operating therein and

50

connected to the crank-shaft (ﬁ in the usual

manner.
D represents a supply-tank for fluid under

Fig. 4isan enlarﬂ'ed view,.

port e'.

preseure, which is preferably filled with coms-
pressed air by means of a suitable pump D',
connécted therewith, the pump-piston being
connected with and operated by a hand-lever
d. The compressed-air tank D is provided

with an outlet-pipe d’, which is connected

with the inlet-port e of the casing K of a con-
trolling-valve. (Shown in defail on an en-
larged scale in Fig. 4.) The valve-casing E is
also provided with a cylinder-port ¢’ adjacent
to its upper end, and an exhaust-port ¢, the
cylinder-port ¢’ being connected by a pipe &?
tooneof theengine-cylinders (in this instance

eylinder B) adjacent to its upper end. The

pipe ¢° is provided with a cut-off valve e,

which controls the admission of the com-

preesed alr to the cylinder.

K represents the reeiprocating valvein the
valve-casing K, which is so constructed that
in one pemtwn (at one end of its stroke) it es-
tablishes connection between the inlet-porte

and the cylinder-porte’ and in the other posi-

tion (at the opposite end of itis stroke) it es-
tablishes connection between the cylinder-
port ¢ and the exhaust-port ¢*>. The valve-
casing K is provided in this instance with an
annular groove ¢°, communicating with the
inlet-port e, and a similar groove e® above the
groove e’, communicating with the eylinder-
The valve E' is so constructed that
when in its lowest posﬂslon 1t extends from
the bottom of the casing to but not above
the annular groove &5, thus plaemw in com-
muniecation the cylmdel -port ¢’ and exhaust-
port e Said valve is also provided with one
or more longitudinally-extending passages e
e’, opening at the sides of the velve, which
when the valve is raised to its highest posi-
tion establish communication between the
annular grooves ¢° and e (and therefore the
inlet-port e and the eylinder-port ') and clos-
ing the exhaust-port.
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F indicates the valve-stem, which extends g5

downward through the bottom of the valve-
casing and has its lower end connected at f
with one end of a valve-actuating arm or le-
ver (z, which is provided at its opposite end
with a pivot-aperture g and handle ¢’. The
engine base or frame 18 provided with a
(in this instance a block G, bolted to the base
A) provided with two apertures g* ¢g* in dif-

part

I00

ferent vertical planes, in either of which may
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be placed a removable pivot-pin ¢g°, which is
passed through the aperture ¢ in the arm or
lever G. In this manner the arm G may be
pivoted at will in either of the two apertures
g g®. The arm G is also provided with a frie-
tion-roll g%, which is adapted to be engaged
by a double cam H on the second-motion shatt
C3 of the engine, which derives its motion
from the crank-shaft in the usual manner, so
as to rotate once for each two revolutions of
the crank-shaft.
that when the arm G is pivoted in the lower
aperture ¢° as shown in full lines, Fig. 4, the
roll ¢* will be engaged by the cam I and the
valve ' will be reciprocated twice for each
revolution of the second-motion shaft. If the
arm + is pivoted in the upper aperture g2,

however, as shown in dotted lines, Fig. 4, the

cam I will not engage the friction-roll g* and

the valve E' will remainin its lowest position,

where it is held by a spring 7', surrounding
the valve-stem 7, between the valve-casing K
and a collar f* on the stem 7. :

I represents the mixing-chamber, to which
the explosive mixture is supplied in any de-
sired way, the particular arrangement for

supplying the explosive material and air not

being shown and described herein, since 1t
forms no part of my present invention. The
mixing-chamber I is provided with two aper-
tures 7 and 72, each of which is connected by
a separate passage (i and 5, respeetively)
with one of the engine-cylinders. (See Fig.2.)

K represents a cylindrical cut-off and regu-
lating valve mounted rotatably in the mixing-
chamber I and provided with apertures k£ and
k', adapted to register with the apertures 7
and 7. The valve I has an axial stem /°
extending through the top of fthe mixing-
chamber and provided with a handle £° and
index k% adapted to travel over an indicat-
ing-seale, so that the position of the valve can
be known at all times to the operator. The
valve K can be turned so as to open both aper-
tares 2 2" full or only one of said apertures,
and in either case it can be turned so as to
partially or wholly close the said aperture or
apertures.

Each eylinder of the engine is provided
with the usual puppet-valve for admitting
the explosive mixture to the c¢ylinder, said
valves being operated by cams on the cam-or

-second-motion shaft C° of the engine, one of

said valves being shown in dotted lines at /
in Fig. 1. Each valve [ is provided with a
stem /', extending up through the head of the
cylinder and provided with a spring [?, sur-
rounding the stem between the cylinder-head
and a collar [? on the valve, to hold the valve
normally closed. Adjacent to each valve-
stem is a pivoted arm or lever M, one end of
which is adapted to engage the upper end of
the stem /' and depress the valve to open it
and admit the mixture to its respectlive cyl-
inder. The other end of the lever M is con-
nected to a vertically-movable rod m, the

lower end of which is actuated by a cam on

The arrangement is such .

|

|

|
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the cam-shaft C° to impart the r_equir‘eﬂ move-=

ment to the valve at the proper time. It is

desirable to prevent the valve [ of the cylin- 70

der which is being driven with compressed
air from opening while the compressed air
is being used, and to this end I provide a sim-
ple device for disconnecting the valve-actu-
ating rod m from that valve. This device 18
illustrated in Figs. 1 and 5. The upper end
of the rod m is provided with a casting m/,
which is pivotally connected to the arm M,
as shown, and is provided with a vertical
socket m?, in which the rod m ean slide. The
casting m’ is also provided with a horizontal
sliding plate m?, extending across the said

75
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socket m? and provided with an aperture m?*, -

adapted to register therewith. This plate can
be moved transversely across the socket m?,

so as to bring a solid portion of the plate over

the end of the rod m, in which case the ver-
tical movements of the rod m will operate the
arm or lever M and the valve /; but when the
plate m? is shoved in so as to bring the aper-
ture mt in line with the socket the rod m will
simply work up and down through the aper-

ture m* and will not actuate the valve. The.

plate m? is provided with stops m®m’ to limit
its movements horizontally, and 1t 18 conven-
iently provided with an aperture m® to en-
able it to be moved from one position to an-
cther by the operator. -

- The operation of the devices hereinbefore

‘described in starting the engineis as follows:

The air-tank having been first filled with air
compressed to the desired degree, the cut-off

valve K is turned so as to cut off communi-

cation between the mixing-chamber I and the
cylinder B and open communication between

themixing-chamberand theeylinder B’. The.

slide m? is pushed in, as shown in Figs. 1 and
5, to disconnect the rod m from the valve [
for eylinder B, and the lever G is moved to
its lowest position and secured by the pivot-
pin g3. The operator will then see that the
engine-crank operated by cylinder B is just
off the dead-center and will then open the
air-valve et and admit compressed air from

1 the tank D to the cylinder B. The c¢ylinder
Band piston therein will operate exactly like

a steam-engine under the control of the recip-
rocating valve E'.  'With the first revolutions
of the erank-shaft the other cylinder B’ will be
filled with explesive mixture, - which will be
compressed and ignited in the ordinary way.
The use of compressed air in eylinder B will
be continued until the balance-wheel has ac-
quired momentum and the chargesin ¢ylinder
I3’ are being exploded in a satisfactory way,

' when the engine will be running with two

cylinders, one using the compressed air and
the other the explosive mixture. The valve
et is then closed, the lever G is placed 1n 1ts
upper position, (shown in dotted lines, Fig.

4,) the cut-off valve I is turned so-as to ad-

mit the explosive mixture to eylinder I3, and
the slide m?® is drawn out so as to conneet up
the lever M with valve-operating rod m. The
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engine then proceeds under the action of cyl-

inder B and its piston and the momentum

of the balance-wheel until the cylinder B is

working properly under the explosions of the

charges of explosive mixture, when the en-
gine w111 be running under full power.

It will be seen that by my invention en-

gines of Jarge power can be started with a
minimum of manual labor on the part of the
operator and the necessity of turning the
balance-wheel and shatt by hand is unneces-
sary, except to move the crank for the cylin-
der using compressed air off the dead-center.
It is perrectly obvious that the starting ap-
paratus just described can be applied to en-

gines having one cylinder or more than two
| cylmders w1thout departing from my inven-

tion.

In Fig. 6 I have shown a modified form of
appmatus for throwing the lever for oper-

ating the compressed-air valve into and out
of operative relation with the actuating-cam.
In this construction, H' represents the cam,
and G* the lever mvoted to the frame at Gt
and carrying the friction-roll G¢, which en-
gages the cam. The lever G* is provided
with a locking notech or shoulder G°, which
is engaged by a pawl GS, pivoted at G7to the

frame, when the lever is moved by its han-

dle G into position to raise the roll G*out of
operative relation with the cam H'.
G* is provided with a handle G’ for throwing
1t out of engagement with the lever G2 when
1t 18 desired to lower the leverinto operative
relation with the cam.

What I claim, and desire to secure by Let-
ters Patent, is—

1. Inan exploswe -engine, the combination
with the eylinder and the engine-valves for
admitting explosive material, of a cam on the
enrrlne-shaft for operating said valve, oper-
atmn' devices for said valve having a part

adapted to engage said cam and a movable_

part, adgjacenb 1o sald valve for throwing
sald devices out of operative relation Wlth
sald valve, means for supplying fluid under

pressure to start the engine, a connection ex-

tending therefrom to the cyhndel separate

from the engine-valve, a movable auxiliary
valve for eontrollmn* the supply of fluid un-
der pressure, a cam on the engine-shaft for
operating said valve, devices for operating

said VELIVB including a lever connected to said

valve and having g part forengaging thecam,

and means for moving said lever mto and out
of operative relation w1th saild cam, whereby
the engine-valve and the auxiliary valve can

be thrown into and out of operation without.|
aifecting their operating-cams, substantla.lly "

as deserlbed
2. In anexplosive-engine, the combination

a cut-o

The pawl

3

with the engine- cyhndel of a fluid- -pr eSSUTO

supply connected with smd cylinder, a ‘cut-
off valve therefor, a contwllmﬂ'-valve sepa-
rate from the enﬂme valves, 1nte1posed be-
tween the eylmder and the fluid- -pressure sup-

ply, a cam actuated by the engine-shaft, ale-

ver normally out of operative 1elat10n t0 said
cam, operatively connected to said control-_

lmn'-valve and means for pwota,lly securing
said lever in position to be engaged by said
cam, substantially as desembed

3. In an explosive-engine, the combmatmn

,‘Wlth theen mne—eylmder an 1nlet valve there-

for for explosive mixture, operating mechan-

75

ism therefor including a Vertleally -recipro- -

cating rod operated from the engine, a part
adapted to be moved by said rod, having a

socket engaging said rod, and a transvelse,

slide mounted 1n said Da,rt extending across
said socket and having an aperture ad&pted

to register with said socket of a fluid-pres-
sure su pply connected with said cylmder and
" valve therefor, substantlally as de-

sceribed. |
4. In an explosive-engine, the combmatlon

'Wlth the enfrme-cyhnders of means for sup- .

plying explosive mixture to said cylinders,
means for cutting off the supply of explosive

mixture to one eylmdel without affecting the

other; of a fluid-supply connected Wlth sald

latter cylinder, a controlling-valve therefor

operated by the engine, a cut- 0& valve for the

fluid - pressure snpply and mechanism for

throwing said controlling-valve into and out

of oper atwn whereby ﬂmd under pressure can -
be admitted to drive one cylinder while the
other is in connection with the supply of fluid
under pressure, and then the supply of
under pressure can be cut off and explosive
mixture can be admitted to both eylmdels

Auid

substantmlly as described.
5. In an explosive-engine, the combination

_wﬂah the enfrme-cylmder Of a Huid-pressure

supply connected with said e¢ylinder, a cut-off

valve therefor, a controlling-valve separate
from the engine-valves, mterposed between

the cylinder and the fluid- -pressure supply, a

cam actuated by the engine-shaft, a pivoted

lever operatively conneeted to sa,ld control-

ling-valve and having a part adapted to be

enn‘aﬂ*ed by said cam, and a pawl for engag-

ing the said lever to hold it out of oper ative
relation with the cam, substantially as de-

sembed
In testimony whereof I affix my sw'natme
in the pl esence of two anesses

JHESSE TVALRATH

Witnesses: |
MARTIN J. GILLEN,
Erra M. CHADWICK.
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