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- UNITED STATES

PaTent Orrice.

JULIUS KELLER, OF PHILADELPHIA, PENNSYLVANTIA.

:@jENGIN'E.

SPECIFICATION formmg part of Letters Pa.tent No 603,788, dated May 10, 1898

Appllca,tmn filed Septembor 29 1897, Serlal No, 653 482

(No mﬂdel )

To all whom it may concermn:

Beit known that I, JULIUS KELLER, a citi-
zen of the United States residing in the city
and county of Phlladelphm State of Penn-
sylvania, have invented a new and nseful Im-

-provement in Engines,which improvement is
fully set forth in the followmﬂ* speclﬁcatlon |

and aecompanylnw drawings. ,

My invention consists of an improved con-
struction of engine in which a plurality “of
cylindershavingan interimediate valve- cham-
ber provided WIth alining valves are- em-
ployed, the reciprocal motion of the pistons
contained in said cylinders being transformed
to a rotary motion by smtable intervening
mechanism, the tool being balanced under a,ll
conditions and readily tr&nspmted

It also consists of a plurality of 5p1ndles
ad&pted to revolve simultaneously but at dif-

ferent rates of speed, either of said spindles:
- being adapted for the 1ecept10n of the tool,
Whereby the latter may be expedwmuslv-
changed from one spindle to the other, so as
“to be run fast or slow, as may be des_lred

It further consists of novel details of con-

stl uction, all as will be hereinafter fully set

30

“section being taken on line v 7, Fig. 1, and

35

_. »

5o allel to each other.:

“ing taken on lme x x, Hig. 2.

forth, and partmularly pointed out in the

claims.

Figure 1 represents a suile elevatlon of an
engine embodying my invention, a portion
theleof being shown in section, the latter be-

sents a horizontal secmon of the engine, the

showing the relative position of the plstons
valve, a,nd their adjuncts. Fig. 8 represents

- a detached sectional view showmn* means for
rotating a drill at different s];)eeds
‘repr esents a sectional vww showing the vah ¢

and its adjuncts.
Similar fi
sponding pmts in the drawings.

Refellllilf?" to the drawings, 1 deswnates an

engine, the same conmstmw of the air- cham-

| bel 2, mto which the air or othel motive fluid

IS oonducted through the air-inlet 2%, said
air-chamber being loeaned above the eyhn-

“ders 3 and 4, which are located in the present

Instance mde by side and substantially par-

Fig. 2 repre-

Fig. 4

oures of reference 1nd10ate coue- |

The eylinder 3 contains | the same valve-chamber,

] Lhe plstons 5and 6 Whmh are adapted to move

toward and away from each other, while the

cylinder 4 contains a pair of similar pistons

7 and 3, which also move toward and from
each othe1 |

The pistous 5, 6, 7, and 38 are each provided

with the piston- 1ods 9, 10, 11, and 12, respec-

55

tively, said rods passing thmugh the eylin-

der-heads 9. -

Kach of the above-mentioned piston-rods is
connected to a yoke 13, and since the con-
struction and manner of connection of each

6o

thereto is substantially the same a descrip- |

tion of one will suffice for all. The yoke 13
is in the present instance in the shape of a
parallelogram or other tigure, which recipro-
cates on the slides 13X and the guides 12,

The interior walls of the yoke are in contact

with the sliding box 14,which is made in sec-
tions 15, the latter engaging the crank 16,
which is mounted in suitable bearings in the
top bearing-plate 23 and the bottom bem ing-

plate 22. The crank-shaft 16 has secmed
thereto in any suitable manner the pinion 17,
which rotates in unison therewith and is in
mesh with the main gear 1§, which is located
below the eylinders 3 and 4.

19 designates the main-gear bushing, and
20 the thrust washer, whmh contacts with &
suitable portion of the stud 21, the relative
position of the parts when assembled bemﬂ'
understood from Kig, 1.

20 designates an eccentl 1¢c which is mount-_
| ed on. the shaft 16 and engaged by the eccen-
trie-strap 26, which has an arm 27, the latter
carrying the pin 28, by means of which con-

nection 18 made to the lever 29, the latter be-
ing fulerumed at the point 30. The end 31
ol the lever 29 passes through an opening 32

in the piston-rod 33, the latter carrying the

70
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piston-valve 34, Whlc,h consists of the twocy-

lindrical pmtlons 35 and 36, which are con-
nected by aneck 37, 1t being noted that there

‘are two of these piston-valves 34 and 38%,

each of which is in alinement with each other
and located in the valve chest or chamber 383
and operated from the crank-shafts 16, which
are located diagonally to each other, 113 being
noted that each of said valves is loeated- in
whose bore in the

L
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present instance forms an unbroken conti- | between the feed-screw 55 and the ‘drill or
~ nuity. -

39 and 40 designate ports which are located
in the valve-chamber 38, each side of the cen-
ter thereof, said ports being always open with
respect to the valves.

- regulates or controls the flow of the air for the

pistons 5§ and 6, while the right-hand valve

- 38X controls the air operating the pistons 7

IO

20

59

35

40

45

50

55

and 8. The pistons 5 and 6 are shown on
half-stroke and the air passing through ports
42, 43, and 44 enters the cylinder 3 near the

center thereof and forces the pistons 5 and 6

apart, the ports 45, 46, 47, and 48 being open
for exhaust and in connection with the ex-
haust-port49. The pistons 7and 8 are shown
in Fig. 2 as being at the end of their outward
stroke, the valve 38% being now at half-stroke
and the inlet-ports 50 and 53 being closed, &
further movement of the valve 38* will open
the ports 50, 51, and 52 for exhaust and the
ports 53, 54, 55, and 56 for the inlet of air at
the end of the cylinder 4 and upon the pis-
tons 7 and 8 contained in said cylinder 4,
thereby forcing Dboth pistons toward each
other, said cylinder 4 exhausting through
ports 52, 51, 50, and 57, the above-described
operations taking place alternately and suec-
cessively.

imparted to the piston-rods attached thereto,
thereby reciprocating the yokes 13, and con-

sequently the erank-shafts 16, the rotation of
said crank-shafts being imparted to the pin-
ions 17, and thence to the main gear 18, from -
which latter rotation is imparted to the drill.

The throttle valve or plug 59, located in the -

seat 59%, confrols the inlet to the valve-chest

at the point 2% and is operated by the link 60,
which latter has the member 61 attached
thereto, said member being pivoted at 62 to
the handle 64 and said throttle-valve being :
operated by the arm 63, the latter and said
member being arranged in the form of an:
elbow-lever, it being apparent that when said |

arm is pressed against the handle 64 the throt-

tle is opened and the machine starts, but as .
soon as the arm 63 is released it closes the

throttle-valve and the machine stops.

I desire to call especial attention to the fact

that by locating the inlet for the motive fluid

so that said inlet is controlled by the longitu- |
dinal movement of the throttle-valve proper
I am enabled to throttle or control the ad--
mission of the motive fiuid with great exact-

ness, so that the engine ean be run fast or
slow at will, a result which cannot be attained

where an ordinary stop-valve having a bevel-

~ seat 1s employed.

60
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The throttle-valve is closed by means of the
spring 59%%, which surrounds the valve-stem
59%, one end of said spring abutting against
a shoulder of said valve and its other end con-

tacting with the plate or washer 7%, through

which said valve-stem passes.

The left-hand valve 34

The reciprocation of the pistons
will cause a corresponding movement to be .
| to remove the drill from the socket 63 and

tool is as short as possible and that by having
the cylinders 3 and 4 located in the center of

the machine and parallel to each other thejo

machine is perfectly balanced under all con-
ditions. |

In Fig. 38 is shown means for. rotating a
drill at different speeds, the parts appearing
in substantially the same relative position as
seen at the lower portion of Kig. 1, 22 desig-
nating the bottomn bearing-plate,in which the
crank 16 has its lower bearing, said crank
having the pinion 60* secured thereto, said
pinion meshing with the main gear 61%, hav-
ing the hub or spindle 62 depending there-
from and the socket 63” therein for the recep-
tion of the drill. | o

64% designates a pinion mounted on the
crank 16 adjacent to the pinion 60%, but of

| less diameter than the latter, said pinion 64%

meshing with the main, gear 65, which is of
oreater diameter than the gear 617, said gear
65 having a depending sleeve or spindle 66%,
which is provided with exterior screw-threads

75

30

90 .

upon which the drill or holder therefor 1is

adapted to be secured.

It will be evident from the foregoing that
the main gear 61 will revolve faster than the
cear 65%, and when it is désired to change the
speed of rotation of a drillit is only necessary

to make the necessary conneclions to enable
the drill to be rotated by means of the threaded
portion of the sleeve 66%, it being understood
that the pinions 60*and 64*revolvein unison,
as do their intermeshing gears, whereupon
the spindles 62* and 66* are also caused to
revolve simultaneously, whereby the tool em-
ployed can be expeditiously interchanged, so
as to run fast or slow, as may be desired.

It will of course be evident that the engine
above described can be operated by steam as
well as by air or any other motive fluid.

1t will of course further be evident that
changes may be made by those skilled in the
art that will come within the scope of my in-
vention, and I do not, therefore, desire to be
limited in every instance to the exact con-
struction I have herein shown and described.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18— |

1. In an engine, a plurality of cylinders, a

valve-chamber provided with alining valves

95

100

105

110

I15

J20

intermediate of and in communication with

said eylinders, a plurality of pistons in each
cylinder, a main gear rotatably supported in
proximity to said cylinders, a plurality of
crank-shafts, means for rotating the same by
the reciprocation of said pistons, and mech-
anism operated by said shafts forrotating said
main gear. ’ | |

2. In an engine, a plurality of cylinders,
each having a pair of pistons therein, a valve-

| chest intermiediate of and In communication

+ Tt will be especially noted that the space | with said cylinders, a plurality of alining pis-

125
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reciprocation of said p1stons, pinions. mount-
ed on said shafts, a main gear in mesh with
sald pinions and connecmons from sald sha,fts

for operating said valves.

3. In an engine, a plurality of cyhnders
each having a pair of pistons therein, an alin-

ing ‘valve-'chest located in proximity with said |

cylinders, a plurality of valves in said chest,

yokes sultably supported and connected to

the piston-rods attached to said pistons,crank-
shafts on which said yokes are mounted, pin-
ions carried by said erank-shafts, a main gear
in mesh with said pinions, and mechanism
intermediate said shafts f—md valves for re-
ciprocating the latter.

4. Inanengine, apairof cylinders mlanﬂ'ed
side by side, a valve-chest intermediate smd
cylinders, valves in sald chest and pistons in
said cylinders working oppositely to each
other, a plurality of cmnk-shafts a plurality
of yokes a piston-rod for each. piston being
secured to one of said yokes, boxes common
to said yokes and shafts, slides and guides
forsupporting said yokes, an eccentric mount—-

ed on a pair of said shafts arranged diago-

nally to each other, connections from said

eccentrics for operating said valves, pinions |

mounted on said shafts and a main gear rota-
tably supported and in mesh with said pinions.

5. In an engine, a main gear rotatably sup-
ported, a plurality of cylinders located adja-
cent to said gears, each cylinder having a pair
of pistons therein moving in opposite direc-
tions, avalve-chest containing a pair of valves,
means for moving the latter in opposite di-
rections, ports leading from said valve-chest
to substantially the middle of each cylinder

~and also to the ends of the latter, said ports

40

45

~ crank-shafts, a plurality of yokes, a rod for

50O

55

- ameters 1otatab]y suppmted a plurality of !
cylinders located above said gears, each of

60

serving alternately asinlet and exhaust ports,
and a series of pinions rotated by the recip-

rocation of said pistons, S&Id pinions meshm o

with said main gear.

6. Inanengine, apair of ¢y linders arran ged
side by side, a pair of pistons in each c_yhn-—
der, a valve-chest connected with said cylin-

‘ders, valves in said chest controlling the re-

ciprocation of said pistons, a plurality of

cach piston secured to each of said yokes,
boxes common to said yokes and shafts, an
eccentric mounted on a pair of said shafts ar-
ranged diagonally to each other, connections

from said eccentrics for operating said valves,.
pinions mounted on said shafts and a main

gear 10tatably supported and in mesh with
S&Id pinions.
7. In an engine, main gears of diff

el.ent di-

said cylinders having a pair of pistons there-

‘inmoving in opposite directions, a valve-chest

containing a pair of valves, means for mov-
ing the latter in opposite directions, ports
leading from said valve-chest to substantially

ton- VELIVE‘:S in said ehest shafts rotated by the ] ‘ends of the latter, sald ports serving altel-

nately as inlet and exhaust ports, a plumhty
of crank-shafts, rods connecting said pistons
with said shafts, a plurality of oears, and a
plurality of pinions of different diameters

‘mounted on sald shatts and adapted to mesh

with said gears.

8. In an engine, an inclosing casing, a plu—j

rality of eylmders avalve- ehest intermediate
of said e¢ylinders and in communication there-

with, alining valves in said chest, crank-
shafts rotatably mounted and having their
‘bearings in said casing, connections common

to said crank-shafts, pistons and valves, a
plurality of pinions mounted on each of said

t crank-shafts, and revolving in unison there-

with, a plur ahty of gears meshmﬂ* with said
pinions, and a plurahty of spmdles 10ta,tab13

mounted In said casing.

S

79
75
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9. Inanengine,an 1n0105111ﬂ‘ea81ng, acham-

ber Supported thereon in which the motive
iuid is initially received, an inlet for said
fluid, a seat or passage extending trans-
Versely to said inlet, a throttle-valve 10ngitu_—,
dinally movable in said passage past said
opening, a spring for retaining said throttle-

valve in position, means for actuating sald.

valve from the exterior, a plurality of eylin-
ders located in said casing, a plurality of pis-

QO

95

tons in each of said cylinders, a valve-chest

adjacent the latter and communicating there-
with, a plurality of valvesin said chest, means
for operating said valves, crank-shafts rota-

tably mounted in said casing, and means for

transmitting power from said shafts to adrill

or tool.
10. In an engme, a plarality of_eylmders, &

plurality of pistons in each cylinder, valves
for controlling said pistons, a plurality of
main gears of varying diameters, rotatably

-supported in proximity to said cylinders, a

plurality of crank-shafts, means for effecting
the rotation of said shafts by the reciproca-
tion of said pistons, a plurality of pinions of
different diameters mounted-upon each of
said shafts and rotating in unison therewith,
sald pinions meshing with said gears and
spindles actuated by the latter, said spindles
rotating mmultaneousl;) and at dlﬁerent
Speeds

11. In an engine, the eombm&twn of a plu-
rality of cylinders, a a plurality of pistons in

each cylinder, a valve-chest intermediate of

said cylinders, and in communication there-

100

105

I10

115

120

with, a plurality of valves in said chest, said

Valves being located in each end thereof a
chamber loca,ted'_above said chest, an'inlet
for the motive fluid leading into said cham-
ber, a passage extending transversely to said

1nlet a throttle-valve eonmstmﬂ* of a plug

movable in said passage and adanted to be
moved past said inlet so as to wholly or par-
tially close the latter, a spring for holding
sald throttle-valve in position, means for op-
erating said valve from the exterior, a main

the middle of each cylinder, and also to the | gear rotatably supported in proximity to said

125
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cylinders, a plurality of crank-shafts, means

~ for rotating the same by the reciprocation of

said pistons and mechanism operated by said
shafts for rotating said main gear.

12. In an engine, the combmatwn of an in-
closing casing, crank-shafts rotatably mount-
ed in said casing, a plurality of cylinders in
the latter, pistons in said cylinders actuated

- by fluid-pressure, valves for controlling the

[O

movement of said pistons, a Valve-chest for

said valves, a chamber located adgaeenn sald

valve-chest in which the motive fluid is ini- |
tially received, a throttle-valve of the piston

| type, adapted to reciprocate in said cha,mber

for enabling the operator to gradually admlt 15
the motive fluid to said cylinders, pinions on.
said shafts, a main gear rotatably supported
in said casing and meshmn‘ with said pinions,
a main-gear bubhmg, 2 thrust- washer, a stud
against which said bushing and washer are 2o
adapted to contact, and means for operating
said valves.
JULIUS KELLER.
Witnesses: | "
- K. HAYWARD FAIRBANKS,
JOHN A. WIEDERSHEIM.
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