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~ of the operative parts inclosed and protected
| end B’ mounted in a ported plate C and its

‘opposite end connected with a rotating bear-

- line 4 of FKig. 3; Kig. 5, a sectional view taken
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HENRY J. KIMMAN, OF CHICAGO, ILLINOIS. |

FLUID-PRESSURE ENGINE.

| SPECIFICATION forming part of Letters Patent No. 639,737, dated December 26, 1899.
Application filed Juue 12, 1897, Serial No. 640,619, (Nomodel)

To all whom it may concermn:

Be it known that I, HENRY J. KIMMAN, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Ifluid-Pressure Engines, of
which the following is a specification. |

My invention relates particularly to that

class of engines known as the “Brotherhood”

type, and especially to lhe construetion and

operation of parts so as to permit of the eco-

nomical and efficientintroduction of the fluid-

pressure behind the reciprocating pistons.
The object of my invention is to provide a

simple, economical, and efficient multiple en-

gine; and the invention consists in the fea- | ‘
‘necting their piston-rod ends in the manner

tures, combinations, and details of construc-
tion hereinafter described and claimed.

In the accompanying drawings, Figure 1 is
an elevation of an engine constructed in ac-
cordance with myimprovements, showing all

from externalinfluences; FKig. 2, a transverse
sectional view taken on line 2 of Fig. 1; Fig.
3, a similar view taken on line 3 of Fig. 1;
IFig. 4, a longitudinal sectional view taken on

on line 5 of Kigs. 6, 9,and 10; Fig. 6, aview of
the end ported plate of the engine with the
rotating disk valve located thereon; Fig. 7, a
similar view with the rotating disk removed;
Fig. S, a view of the inner side of the rotat-
ing disk valve; Figs. 9and 10, transverse sec-
tional elevations taken on lines 9 and 10 of
Fig. 5; Fig. 11, an end view of the engine-
casing and crank-shaft with the cap and
ported plate removed; Figs. 12 and 13, trans-
verse sectional views taken on lines 12 and

13, respectively, of Fig. 4; Fig. 14, a side ele-

vation of the crank-shaft, and Kigs. 15, 16,
17, and 18 detail views of the connecting-rod
end and connecting -rod hereinafter de-
scribed. - |

In constructing an engine in accordance
with myimprovements I make a casing A of
the desired size, shape, and strength to sup-
port, contain, and inclose all of the operative
parts of the engine and efficiently protect the
same from BXEEHOI" Influences—such as dust,
dirt, and the like. This casing is provided
with six cylindrical pressure- chambers a', af
a®, at, @, and a, arranged in two sets of thlee,

T

each ocenpymw different planes with regard

to the rotation of the erank-shaft. Each cyl-
inder is preferably arranged at an angle of

55

about one hundred and twenty degrees from -

each other c¢ylinder in the set and is provided
with reciprocating pistons A', A% A3, A4, A5,
and A%. A crank-shaft BB is provided having
two crank portions b’ and 62 arranged at one

- hundred and eighty deﬂ'rees or dmmetrlcally

opposite to each other, o which the connect-

6o

ing-rod ends a’, &% «’, @', o, and a'® of each

of the pistons are connected. It will thusbe
seen that by arranging the cylinders in two
sets containing three cylinders each,with each
cylinder one hundred and twenty degrees
from the next adjacent cylinder, and con-

above described, the objection of irregularity

ot rotation, which causes annoying vibra-

tions, is obviated and an easy smooth-running
engine produced.
The crank-shaft above described has one

ing portion C% such end countaining an axial
opening 6% and provided with a pinion b* for
transmitting power and motion toa compound
train of gears, as hereinafter described.

In order to admit fluid-pressure to the cy-

lindrieal pressure-chambers in the rear of the
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pistons—that is, between the plstons and cyl-

inder-head--the engine-casing is provided
with six passages D’, D2, D3, D4 D°, and DS,
one leading to each of the cylindrical cham-
bers above mdma,ted the passage D’ leading
to the cylinder o/, the passage D? leading to
the cylinder a?, the passage D3 leading to the
cylinder ¢?, the passage D* leading to th_e cyl-

inder a*, the passage D’ leading to the cylin-

der o, and the passage D® leadmﬂ' to the eyl-
inder . _

Asabove indicated, one end of the engine-
casing is closed by means of a ported plate C,
in which one end of the crank-shaft.is JOHI‘-
naled. This ported plate has six passagesc’,

¢, ¢, ¢t ¢, and c® leading from each of the-

passages 1n the casing to a point or points
near the center of the plate, where they open
tothe exterior outerplanesurface of the plate.
A cap E is secured to the engine-casing out-
side of the plate and is capped SO as 130 pro-
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admitted from the inlet-pipe G by means of

the throttle-valve ¢, through the passage g'.

The onter end of the crank-shait 1s squared
and provided with a disk valve H, which is

fitted thereon and adapted to rotate there-

with. This disk valve has a segmental per-
foration i and a segmental cup-recess /', the
segmental perforation, as shown in Fig. 0,
allowing the fluid-pressure from the valve-
chamber e to pass through into several of the
ported passages,
or more of the eylindrical pressure-chambers,
at one time. The segmental cup-shaped re-
cess at the same timme connects two or more
of the ported passages above indicated with
acentralannularrecess C', whichisconnected
with the outer air by means of the exhaust-
passages C*and C° so that fluid-pressure may

be exhausted to the outer air from such cyl-

inders as are connected with the annular re-
cess by means of the rotating disk valve.

In Kig. 6 of the drawings the rotating disk

valve is so located that fluid-pressure may
flow from the valve-chamber through the pas-
sages ¢t D*into thecylindrical pressﬁ re-cham-
bers ai, through passages ¢®* D* into the cy-
lindrical pressure-chamber a®, through pas-

sagesc® Dtinto the eylindrical pressure-cham-

bers af and give an impulse to the pistons of
such cylinders. It will be noted from an in-
spection of the drawings and the direction in
which the disk valve is rotating that the pis-
ton of each cylinder obtains its impulse at
practically the same period of operation—
viz., the beginning of its forward stroke—
and as the valve 1s arranged 1t will be seen
that the piston Atis just obtaining animpulse
while the piston A® is at its best position un-
der full pressure and the piston A®at the limit
of its forward stroke just previous to the clos-
ing of its passage. While these three cvlin-
ders, with their respective pistons, are receiv-
ing an impulse, the fluid-pressure is being ex-
hausted from the other three cylinders, and
as the index-letters a’, D', and ¢’ indicate
similar cylinder-chambers and the passages
with which they are connected the exhaust of
the fluid can be readily followed.

It will be noticed from the above desecrip-
tion of the construction of the parts that but
one valve is used to control the admission and
exhaustion of fluid from all the cylindrical
chambers and that thereby the efficiency-and
regulation of the different parts is provided
for, and practically no timing is necessary,
the setting of the valve for one eylinder au-
tomatically adapting it to all the others.

To transmit power and motion as desired
from the erank-shaft, such shaft is provided
with an independent extension C% above al-
luded to, which has its end C° bearing in the
axial recess of the crank-shaft.
pendent rotating bearing portion is provided
with a large spur-gear I and a smaller spur-
gear I", adapted t0 be compounded with the
spur-pinion b* on the crank-shaft. A second

set of what might be termed ‘“*back” gears

and consequently into two

This inde-

| are provided and arranged in the following

manner: A lon frltudmally movable sleeve K
is mounted on a fixed rod or shaft £ and pro-
vided with threespur-gearsk’, k* and &% which
may be shifted, as desir ed, so as to cha,nﬂ'e the
driving of the shank I, which is mount(,d in
the 1013..%1110 bearing portion from a slow to a
hlo'h speed. As shown in Fig. 4 of the draw-

3, the pinion 6% on the erank-shaft engages
wmh the large pinion %" of the back gears,
and the larn*e oear of the rotating bearing por-
tion engages with thesmall pinion of the back
oears, so that the high speed of the rotating
crank-shaft produces a slowspeed of the bear-
ing portion and its shaft. The back gears
are slidingly mounted on the shaft above al-

luded to and provided with a yoke M and

handle portion m,by which they can be moved
longitudinally to the left, thereby causing the
disengagement of the large spur-wheel I and
the small spur-pinion 4£° and the engagement

of the mediam-sized spur-pinion I' and the.

medium-sized spur-gear on the back gear k2
In this way a relatively higher speed of the
bearing portion and its shank or tool-holder
is produced. DBy this arrangement of com-
pounding the gears and movably mounting
the back gears the relative speed between the
crank -shaft and the tool-holder may be
changed to suit different urcumstanceq and
conditions. |

As the crank- Sha,ft 18 0011st1'ucted it would
be practically impossible to economically con-
nect asolid connecting-rod end therewith,and
in orderto provide an economical and elficient
connecting-rod end I construet such end in
two parts a'® and a'%, pivoted together at a'
attheirounter portions, theirinner shank ends
being screw-threaded, as at ¢!, so that a nut
o'’ will effectually lock such parts and form
a bearing for the crank-pin. The shank end
of each connecting-rod end is recessed, as at
a'®, (shown in Fig. 17,) to receive the shoul-

dered end a' of the connecting-rod A¥ and

effectually lock the same in position.
If it be desired at any time to use the en-

gine and attached parts as a breast or hand

drill, one end of the engine-casing may be
provided with a rest portion N, secured there-
to In any convenlent manner, against which
the Dbreast or arm of the operator may be
pressed for the purpose of holding it up to its
work, and, in fact, the engine may be pro-

vided with any of the usual appliances to suit

different circumstances and conditions nec-
essary for its use in the arts.

While I have deseribed my invention with
moreor less minuteness as regards details and
as being embodied in certain precise forms,
1 do not desire to be limited thereto unduly
or any more than is pointed outin the claims.
On the contrary, I contemplate all proper
changes in form, construction, and arrange-
ment, the omission of immaterial elements
and the substitution of equivalents, as cir-
cumstances may suggest or necesmt} render
expedient.
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- I claim— -

1. In a fluid-pressure engine or motor, the
combination of a casing, a front set and a rear
set of pressure-cylinders, each set consisting
of three cylinders radiating from the casing

- at equidistant points with the c¢ylindersof one

set in line with the eylinders of the other set,
the two sets of cylinders arranged in parallel
transverse lines longitudinal of the casing, a
piston for each cylinder, a piston-rod for each
piston, a crank-shaft mounted in bearing por-
tions of the casing, and two cranks on the
shaft diametrically opposite each other, one
crank for each set of cylinders, each crank
separately connected with the piston-rods of
1ts set of cylinders forthe shaft to receive im-
petus from both sets of cylinders at the same
time, substantially as described. , -

2. In a fluid-pressure engine or motor, the
combination of a main casing, a front set and
a rear set of pressure-cylinders, each set con-
sisting of three cylinders radiating from the
casing at equidistant points with the ¢ylin-
ders of one set in line with the evlinders of
the other set, the two sets of cylinders ar-
ranged 1n parallel lines longitudinally of the
casing, & piston in each cylinder, a piston-rod
for each piston, a central crank-shaft, two
cranks on the shaft diametrically opposite to
each other, one crank for each set of cylin-
ders, each crank separately connected with
the piston-rod of its set of cylinders, a side
passage in the wall of each cylinder opening
into the cylinder-chamber at the outer end
thereof back of the piston, a longitudinal pas-

sage in the main casing for each cylinder-pas-
‘sage extending to the end of the casing, the

two passages forming an induction and eduec-
tion passage for the eylinder-chamber, an end
head or plate for the casing, an induction-
passage in the end head or plate for each cas-
ing-passage,eduction-passagesin the end head
or plate communicating with the casing-pas-
sages, and a valve controlling the induction
and eduction passages of the end head or
plate for admitting pressure to both sets of
cylinders in part and exhausting pressure
from both sets of cylinders in part, substan-
tially as described.

3. In a fluid-pressure engine or motor, the
combination of amain casing, a front set and
arear set of pressure-cylinders, each set con-
sisting of three cylinders radiating from the
casing at equidistant points with the cylinders
of one set in line with the cylinders of the
other set, the two sets of cylinders arranged
in parallel transverse lines longitudinally of
the casing, a side passage in the wallof each
cylinder opening into the cylinder-chamber
at the outer end thereof, a longitudinal pas-
sage in the main casing for each cylinder-pas-
sage extending to the end of the casing, the
side passage and the longitudinal passage to-

gether forming the induetion and eduction

passages for the cylinder-chamber, an end
head or plate for the casing, an induction-
passage in the end head or plate for each cas-

| ing - passage, eduction - passages in the end

head or plate communicating with the casing-
passages, an annular groove in the end head

or plate into which the eduction - passages.

open, and a rotating valve having an acting
face open on one side to the induction-pas-
sagesaundentirely coveringtheannulargroove

on that side or tace of the valve and open on

the opposite side or face to both the induc-
tion-passages and the annular groove, where-
by the valve on one side uncovers the indue-

tion-passages in rotation to admit fluid-pres-

sure into the chambers of the pressure-cylin-
ders and on the opposite connects the induc-

75
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tion-passages with the annular groove for ex- -

hausting the fluid-pressure from the cham-
bers of the pressure-cylinders, substantially
as described. _ .

4. In a fluid-pressure engine or motor, the
combination of a main casing, a front set and
a rear set of pressure-cylinders, eachset con-
sisting of three cylinders radiating from the
casing at equidistant points with the eylin-
dersof onesetin line with the cylinders of the
other set, the two sets of cylinders arranged
in parallel transverse lines longitudinally of

the casing,a piston and piston-rod for each cyl-

inder, a side passagein the wall of each eylin-

der opening into the cylinder-chamber at the

outer end thereof, a longitudinal passage in

the main casing for each cylinder-passage ex-
tending to the end of the casing, the side pas-

sage and the longitudinal passage together

forming an induction and eduction passage
for the cylinder-chamber, an end head or

plate for the casing, an induction-passage in
the end head or plate for each casing-passage,
eduction-passages in the end head or plate
communicating with the casing-passages, an
annular groove in the end head or plate into
which the eduction-passages open, a crank-

shaft mounted inthe main casing, two eranks

on theshaft diametrically opposite eachother,
one crank for each set of pistons, and a rotat-

QO

95

I00O

105

I1O

Ing valve carried by the shaft and havingan
acting face open on one side to the induction-

- passages of the end head or plate and entirely

covering the annulargroove on that side and
open on the oppositeside to boththeinduction-
passages and the annular groove for the ro-
tation of the crank to rotate the valve and
control the induection of fluid-pressure to the
cylinders and the eduction of fluid-pressure
from the cylinders, substantially as deseribed.

5. In a fluid-pressure engine or motor, the
combination of a main casing, a front set and
& rear setof pressure-cylinders, each set con-

sisting of three cylinders radiating from the

casing at equidistant points of one hundred

and twenty degrees angle to each other with

115

I20

125

the cylinders of one set in line with. the cyl-

incders of the other set, the two sets of eylin-
ders arranged in parallel transverse planes

longitudinally of the casing, a piston in each

130

cylinder, a piston-rod for each piston, a crank- -

shaft mounted in the main casing, and two

| cranks on the shaft located diametrically op-




~ with the

IO
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20

posite each other, one crank for each set of
ceylinders, each crank separately connecting
piston-rod of its set of cylinders,
whereby the shaft alternately receives im-
petus from two cylinders of one set and one
cylinder of the other set enabling both sets
of eylinders to drive the shaft, substantially
as deseribed.

6. In a fluid-pressure engine or motor, the
combination of a main casing, a front set and
a rear set of pressure-cylinders, each set con-
sisting of three cylinders radiating from the
casing at equidistant points, with the cylin-
ders of one set in line with the c¢ylinders of
the other set, the two sets of eylinders ar-
ranged in parallel transverse lines longitudi-
nally of the casing, a side passage in the wall
of each cylinder opening into the cylinder-
chamber at the outer end thereof, a longitu-
dinal passage in the main casing for each cyl-
inder-passage extending to the end of the cas-
ing, the side passage and the longitudinal pas-
sage together forming an induction and educ-
tion passage for the cylinder-chamber, an end
head or plate for the casing, an induction-pas-
sage in the end head or plate for each casing-

passage, eduction-passages in the end head or

30
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plate communicating with the casing - pas-

sages, an annular groove in the end head or

plate into which the eduction-passages open,
a cap or cover on the end head or plate, a
fluid-pressure chamber between the cap or
cover and the end head or plate, and a rotat-

ing valve in the fluid-pressure chamber op- |

erating to cover and uncover the passages in
the head or plate and connect such passages
with the annular groove, for the coveringand
uncovering of the passages to admit pressure
to and shut off pressure from the cylinder-
chambers and for the connection with the an-
nular groove to exhaust pressure from the cyl-
inder-chambers in succession, substantially
as described. " |
7. In a fluid-pressure engine or motor, the

~combination of a main casing, a front set and

a rear set of pressure-cylinders, each set con-

sisting of three cylinders radiating from the

4 . , 639,737 S .

| casing at equidistant p’oi;:iﬁs with the cylin-

ders of one set in line with the cylinders of
the other set, the two sets of cylinders ar-
ranged in parallel transverse lines longitudi-
nally of the casing, a piston in each eylinder,

a piston-rod for each piston, a crank-shaft, -

and two cranks on the shaft located diamet-
rically opposite to each other in different
planes with regard to the rotation, one crank
for each set of cylinders, each crank having
the piston-rods of its set of cylinders sepa-
rately connected therewith, whereby the
crank receives impetus from one cylinder and
two cylinders of the two sets of cylinders al-
ternately, substantially as described.

8. In a fluid-pressure engine or motor, the
combination of a main casing, a front set and
a rear set of pressure-cylinders, each set con-
sisting of three cylinders radiating from the
casing at equidistant .points, the two sets of
cylinders arranged in parallel transverselines
longitudinally of the casing, a side passage
in the wall of each eylinder opening into the
outer end of the cylinder-chamber, a longitu-
dinal passage in the main casing for each cyl-
inder-passage extending to the end of the cas-
ing, the side passage and thelongitudinal pas-
sage together forming an induction andreduc-
tion passage for the cylinder-chamber, an end

50
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head or plate for the casing, an induction-

passage in the end head or plate for each cas-
ing - passage, eduction - passages in the end
head or plate communicating with the casing-
passages, and a valve controlling the indue-
tion and eduction passages of the end head
or plate for contemporaneously admitting

pressure to three cylinders consecutively and

exhausting pressure from three cylinders con-
secutively, whereby one cylinder and two eyl-
inders of the two sets of cylinders alternately
receive an exhaust-pressure, substantially as
described.

HENRY J. KIMMAN.

Witnesses: |
- TaHOMAS F. SHERIDAN,
THOMAS B. MCGREGOR.
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