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No. 735,675,

UNITED STATES

Pa,tented August 4, 1903

PATENT OFFICE.

JAMES L. PILLING AND ROBERT J. KRUSE, OF PORT HURON, MICHIGAN.

MOTOR.

SPECIFICATION iormlng pmt of Letters Pa.tent No. 735,675, dated August 4, 19083.

Applwatmn filed January 19,1903, Werial No, 139, 893

(Nﬂ model )y

o all whom it may concern:

Be it known that we, JAMES L. PILLING and
ROBERT J. KRUSE, both citizens of the United
States, residing at Port Huron, county of St.
Clair, State of Mlchlﬂ an, have 111V6nted a cer-
tain new and useful IIIlpl ovement in Motors;
and we declarethe followingto be a full, elea,r
and exact description of the mvenmon such
aswill enable others skilledintheartto whleh
it pertains to make and use the same, refer-

ence being had to the accomp&nymw draw-
1ngs, W]llCh form a part of this specification.
Our Ivention relates to motors employing -

elastic fluid; and it consists in the improve-

ments helemmtel desoubed and pointed out

1n the claims.

Referring to the accompanying dmwmﬂs
Figure 1 is a sideview of an engine embody-
ing ourinvention,the upper part being broken
away to economize space. FKig. 2 is-an ele-
vation of one end of the same looking from
the left of Fig. 1. Fig. 3 is a section on the
line 3 3 of I‘w 6, exeept that the port f,
which comes baek of the plane of section, is
shown in full section in the figure. Flﬂ 4
is a detail sectional view of the rotary V&lve

- used in the forward motion of the engine.
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Fig. 5 is a sectional detail view of the rotmy
valve used whenthe engineisreversed. TIig.

6 is a section on the line 6 6 of Fig. 8. Fw‘
718 a perspective view of one of the 1ot@ry
valves. Fig.8isa plan viewof a spider used
to support Lhe valve-stem. Fig. 9 is a detail
view showing a section on the 1111@ 99of Fig. 6.

A indicates a casing which is steam tlght
and within which are eontamed the cylinders
and valve-casings and all the motor parts ex-
cept the principal lever, which turns the

. throttle-valve and mmulbaneously shifts into

40

50 C

-{1on.

position one of the steam-controlling valves
which direct the steam to the eyhndels in &
way to produce either direct or reverse mo-
The casing is supported on feet A’ A’,
Within the casing are located three cylinders
I F' F* of three single-acting engines ar-
ranged radially with 1espeet 130 the center of
the cylinder, and the three pistons of the eyl—
inders are pivoted to the single crank-pin o’
of the main shaft A The cylmders are lo-

cated at diverging angles of one hundred and
thirty den*rees In the an gular space between
two of the cylinders I I is located a cylin-

drical valve-casing D", the axis of which is

parallel with the axis.of the shaft A* The
casing D has a communicating pipe 7, which
leads from it to the closed end of the cylinder
F and furnishes a communicating passage
between the valve-chamber in the casing D!!
and the chamber behind the piston in the
cylinder. F. A similar pipe /' leads from the

casing D' to the head of the cylinder F' and

furmshes a communicating passage between
the valve-chamber within the casing D! and
the cylinder-chamber behind the plston in the
cylinder ¥'. A similar pipe 7~ leadsfrom the
casing D! to the eylinder F? and furnishes a
communicating passage between the chamber
within the casing D and the chamber behind
the piston in the c¢ylinder ¥°. The several
pistons in the cylinders F F' F? are provided
with connecting-rods 73, 4, and 7% which
connect with the single erank-pin «® on a
crank-disk A°®. The shaft from the disk A®
protrudes through one face of the casing A,
and 1t 1s strongly supported within the casing
by a long bearing on bracket A=

Within the valve-casing D! are two rotary

valves D® and D4, auanﬂed to be shifted, as

will be hereinafter e:x:plmned These valves
D? and D* are similar except that they are set

the one for direct and the other for reverse

action. DBoth turn in the casing on a single
shaft D° which is itself hollow f01 & purpose
herei nafter specified.

Into one end of the hollow shaft D®is in-
serted a rod D', that projects through stuff-
ing-boxes through the shell of the casing A,

55
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and at its terminus has pivotally connected to -

1t a pressure-cam H, hereinafter more fully

explained. The stem D®is feathered concen-
trically to a gear-wheel G* and the gear-
wheel G*is journaled in the shell of the casing
A. The gear-wheel meshes with an idler G,
journaled on & stud secured to the casing A,
and the idler meshes with a driving-wheel (3,
that is keyedtotheshaft A*, Theshaft A*and
the shaft D® turn with equal speed. Omn the
shaft D® are the two valves D?and D®and of
these the valve D is provided with passages
which register in regular rotation with the
passages f ' f*and with a groove which regis-
ters 1n regular sucecession with the same pas-
sages ff' f°. For example, steam entering
through the inlet and passage C' is admitted
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to the valve-chamber, and when the valve is | gine to produce a reverse action of the sev-

in the position shown in Fig. 41is admitted to
the passage f, and thence passes to the rear of
the piston in the eylinder K. In the position
shown in Ifigs. 3 and 4 the valve 18 Just about
to cut off to the passage through the pipe f
and just about to open the passage through
the pipe /. At this time the piston in the
cylinder 7* is making its back stroke. The
most of the actuating-steam has escaped from
the eylinder through the outlet 112, but there
is a residuum which 1s at low pressure or at
atmospheric pressure, and this residuum 18
pushed back by the piston through the pas-
sage of the pipe f/? and escapes through the
oroove D (seen in Fig. 6) through the pas-
sage DY, which is bored radially into the axial

passage D in the stem DS, and this residual
escapes through the end of the stem and to

the outer air. "T'he main exhaust which has
the chamber within the case A and thence
through the exhaust-pipe C. (Seenin Fig. 3.)
The valve D3 is arranged for direct rotation
and for direct actuation of the pistons. By
shifting the valves to bring the valve D%info
opposition te the various passages through
the pipes /' f° the engines are reversed, the
valves are shitted by the rod D', which does
1ot rotate, but which 1s held by a collar con-
nection to the hollow shaft D3 and extends
through the casing and is pivoted to a shift-
cam E. The shift-cam K 1s a cross-bar arched
concentric with the shatt B and supported by
sleeved ¢énds ¢ and ¢* upon posts I’ and E?,
that project from the face-plate of the casing
A. On the posts between the casing and the
sleeves are springs ¢° and e!, that hold the
sleeves toward the outer end of the posts It
and E-. |
There 18 secured to the protruding end B
of the throttle-lever B’ a lever D, which
reaches over the diagonal cam I and swings
in contact with the outer side thereof. The
contact is made by a friction-roll d, journaled
in the lever D. The combined action of the
swinging lever and the springs ¢® and e* ac-
tuate the sleeves ¢ and e*and the cross-bar K,
wlhiich connects them, and this in turn actu-
ates the stem D', which shifts the valves D3
and DY The lever D alsoactuatesthethrottle-
lever B’ simultaneously with the shifting of
the valves D® and Df. The throttle B’ is ar-
ranged to open and close the inlet-passage C'.
It is a hollow conical plug having two pairs
of opposite openings. (Shown in Fig. 9.)
When the lever D is swung to press the cross-
bar inward toward the casing A, it forces the
rod D' inward and brings the valve D?® into
register with the several passages, and at the
same time 1t opens the throttle I3’ to give free
passage to steam through the pacsage C'.
When the lever 1s swung in the opposite di-
rection, the springs force the cam-bar K out-
ward, and this carries the rod I’ and shifts
the valve D° into register with the passages:
but this valve is timed with respect to theen-

eral pistons from that which is produced by
admission of steam through the valve D-.
During the time of movement of the valves
D3 and D¢, after D?has passed ouf of register
with the passages and before D*hasarrived in
a position of register with the passages, the
throttle is in position to prevent the passage
of steam through the passages C' entirely.
The valves D? and D* are each made as a

split eylinder and bear with an expansive:

spring action against the shell in which they
rotate, the ends I I of the cylinder bearing
against the inner walls, and the spring action
is assisted by weakening the walls of the valve

‘somewhat by grooves 2° and by the use of

coiled spring 2, inserted between the parts 11
and the hub of the valve.

What we claim 1s—

1. The combination of a plurality of cylin-
ders, a plurality of pistons and piston-rods
therefor pivoted to a single crank, a valve-
casing, a rotary valve provided with a hollow

stem therein, means for actuating the valve

from the main shaft, passages leading from
the valve-casing to the c¢ylinders, a main ex-
haust from the cylinders and a residual ex-
haust leading through the valve and through
the hollow stem of the valve, substantially
as described. |

2. In a motor, in combination with an en-
oine, a valve-casing, two valves on a hollow
stem and adapted to register with ports lead-
ing through the casing to the engine, means
for shifting the valves, a main exhaust for
the engine leading to the outside thereof, and
a residual exhaust leading through the valve
and the main-valve stem, substantially as
described.

3. Inamotor,the combinationof an engine
valve-casing provided with ports, two cylin-
drical valves in said casing adapted toregis-
ter with the ports to produce direct and re-
verse motion of the engine, means for shift-
ing the valves in the casing, a hollow stem to
said valves, and provision for the emission
of residual steam from the engine through
the valve and through the hollow stem, sub-
stantially as described.

4. In a motor, in combination with a plu-
rality of cylinders, a cylindrical valve-casing
provided with ports, passages leading from
sald casing to the several e¢ylinders, a pair of
valves, means for shifting the valves to bring
either into register with the ports, means ac-
tuated by the main shaft for rotating the
valves, a hollow shaft for said valves, pas-
sages leading through the valve into the hol-
low shaft, a main exhaust for the engine and
a grooved surface to each of said valves ar-
ranged to allow the escape of the residual ex-
haust backward through the passages and
through the valve into the hollow stem of said
valves, substantially as described.

5. In a motor, in ecombination with an en-
gine-cylinder, provided with suitable pistons
and piston-rod connections, a cylindrical
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valve - casing provided with ports, a cylin-
drical valve, a hollow stem for said valve ex-
tending to the outside of said casing, the said

valve haﬂnn a part of its periphery grooved

and being &dapted to register at its grooved
part With a port through sald casing and pro-
vided with a passage from said groove into
the hollow stem, substantially as described.
6. Inamotor, the combination of anengine-
c¢ylinder, provided with an exhaust-opening
arranged to be uncovered by the piston at the

end of the out travel of the piston, an inlet-

opening, a valve-casing, a passage leading
from the valve-casing to the inlet-opening, a
rotary valve, means f01 opening the passaﬂe
through said valve to the inlet- -opening at the
beginning of the outstroke of the piston, and
for eonsecu‘owely closing said passage and
opening a passage from the inlet through the

valve into the hollow stem thereof at the be-

ginning of the instroke of the piston, sub-
stantially as described.

7. Inamotor, the combination of an engine-
cylinder, prowded with an opening thlouﬂh
the wall thereof arranged to be opened for ex-
haust purposes by the piston near the end of
the outstroke of the piston, a cylindrical
valve-casing, a cylindrical valve in said cas-
ing, a passage from the valve-casing to the
engine-cylinder, a hollow stem to said valve
arranged to deliverresidual exhaust from the
engine, the valve being formed to provide a

communication from the main steam-inlet to |

T

h

3

the Cylinder during the period of outstroke '

of the piston and to provide a passage from
the engine -cylinder through the valve and
through the hollow stem thereof for a resi-

dual exhaust during the period of instroke of

said piston, substantially as described.
3. In a motor, in combination with an en-
gine-cylinder, a pair of rotary valves in a cy-

lindrical casing, a stem for said valve shift-

able longitudinally thereof, a throttle-valve,
a lever connected to the valve-stem, means
whereby the valve-stem actuates the rotary

valve simultaneously with the throttle-lever,

substantially as described. | _

9. In a motor, in- combination with a cas-
g, a plarality of engine-cylinders contained
in sald casing, a rotary-valve mechanism ar-
ranged to control the admission of steam to
the engines also contained in said casing, the

| seveml engines being provided with exhaust-

passages f01 the main exhaust which lead
from the engines into the casing, and means

whereby residual exhaust escapes through the:

controlling-valve to the outside of . md CAS-
ing, subst&ntmlly as described.

In testimony whereof we sign this specifi-

cation in the presence of two witnesses.

JAMES L. PILLING.
ROBERT J." KRUBE.

Witnesses:
LoTTA LEE HAYTON
- ErvrIiorTt J. STODDARD
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