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UNITED STATES PATENT OFFICE.

AXEL LEVEDAIIL, OF CHICAGO, ILLINOIS,
COMPANY, OF AURORA, ILLINOIS.

AUTO\IATIO MA III\TI‘RY

ASSIGNOR TO THE AURORA

MOTOR.

—
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SPECIFICATION forming part of Letters Paten:t. No., 675,860,_d&t8d June 4, 1801,

Application filed May 3,1900. Serial No. 15,326.

(No model.)

To all wlon it 1mnay concern:

Be it known that I, AXEL LEVEDAHL, of
(Chicago, in the county of Cook and State of
Ilinois, have invented certain newand useful
Improvementsin Motors; and I dohereby de-
clare that the following 1% a full, clear, and
exactdeseription thereof reference being had
to the accompanying Arawi ings, and to Lhelet—
ters of reference mar ked thereon, which form
a part of this specification.

This invention relates to improvements in
valve-actuating mechanism for anotors or en-
gines of that Cidﬁab operated by an elastic fluid
under pressure. T'he invention consists in
the matters hereinafter deseribed, and more
fully pointed out in the appended claims.
My invention is herein shown with a port-
able pnummfm motor employed for actuating
a drill or like purpose and in which inotion
is given to a rotative shaft by means of a plu-

mlity of eylinders containing reciprocating |

pistons and in which slide- V:Lh%s ATC €em-

ployed to control the admission of the flujd

to the evlinders.

The invention will be more readily under-
stood by reference totheaccompanying draw-
Ings, wherein—

Figurelis aviewin sideelevation of a port-
abie moter embodying my invention. Iig. 2

is a detail qeetlonal view thereof taken axi- .

- ally through two of the power-eylinders of

40

50

the motor and through the slide-valve, by
which the admission of steam to said o}lm-
ders is controlled. TFig. 3 is a detail section,

~considerably enlitrﬁ“ed taken through the

mal}l{-q}mft of the engine and 111u~f~;trat1n o the
devices by which the slide-valve 1s actuated.

Fig. 4 iIs a detail sectional view taken on line !

4 4 of Fig. 3. Fig. 51is8 a section similar to
Fig. 3, illustrating a changed position of the
parts. g 6 1s a detall section taken on line
b 6 of Fig. o. Figs. 7 and 8 are detail views
of the eecentric shown in Figs, 8 to 6, taken
on lines 7 7 and 8 8 1espectlve]},, of said IFig.
2. Fig. 9is an e:xtulm view of a partof the

asing “of the engine with parts broken away
to show the interior construction, illustrating
11 modified form the devices by which the ec-
ceutric is operated. Fig. 9* is a detail see-
tion taken on line 92 9* of IFig. 9. Tig. 10 is
a view of the crank-shaft with eccontric there-

{

|

- crank.

| on,illustrating

a modified construction in de-
vices for actuating the said eccentric. Iig,
11 is a detail section of the crank-shaft shown
in Fig. 10,taken through the eccentrics there-

on, showing devices for operating said eccen-

triecs. Fig. 12 isa detail section taken online
12 12 of I1 iz, 11.

The motor illustrated is ﬂ‘e:wmlh similar
in its main features to the motor illustrated
in Patent No. 630,357, granted to 1. J. Kim-
man August 8, 1899,

AS shom nin Lh@ said draw mfw, A indicates
the main casing of the motor, which is of sec-
tor shape and provided at one end with a head
A" and at its opposite end with a head A*

‘The motor is provided with four eylinders

which are cast Integral with the casing and
two of which are H}IU% noin the drawings and
marked I and B, Sald cylinders are ar-
ranged in two pairs, with the eylinders of each
pair parallel with each other aud at right an-
gles to the eylinders of the other pair. Cin-
dicates a crank-shaft which is provided with
two cranks., The eylinders contain pistons
D D', which are connected with the cranlk-
shaft by means of pitmen d d'. The pitinen
belonging to two of the ¢ylinders are conncet-
ed with the cranik-pin of one of the cranks,
and the pitmen of the other twocylinders are
connected with the crank-pin of the other
The head A" of the casing is provided
with two integral valve-casings, which are in-
teriorly of cylindric form and are arranged
with thelr central axis parallel with {.hum,, of
the pairs of eylinders with which they are as
sociated. Oneofthesevalve-casingsisshown
inthedrawingsandismarked K. U'he valve-
casing K contains a piston-valve IY, adapted
toslide endwise in the valve-casing and which,
through suitable ports or passages i the
valve - casing and motor-casing, affords a
proper blil}p]} of steam to and pumlts the ex-
haust of steam from the eylinders 13 1)'. The
details of construction with regard to these
parts are not illustrated, the same having no
bearing on the preseunt invention.

Mou nted on the c¢rank-shaft C, at its uld
adjacent to the piston-valve, is an eccentrie
(r, through which the said valves are given

i endwisereciprocatory motion. Mcecentric-rods

I IT" are employed to transmit motion from
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said eccentrie G to the two piston-valves, said
eccentrie-rod being pivoted to the valves and
provided with eceentric-straps /v i/, which are
arranged side by side upon the ecceentrice G.
1 indicates a shaft whichisdriven from the
crank-ghaft Cand whieh is adapted to receive
A drill I or other rotative tool.
- J indicates a tube which is attached to one
sida of the casing A, and K indicates a rod

attached to the casing A opposite and in aline-

ment with the tube J. The tube J and the
rod K constitate handles by which the motor
may be held and manrpulated when in use.
A flexible supply-pipe is connected with the
titbe J, wheraby the compressed fluid issup-
plied to the motor. I.indicates a third han-
dle, which is attached to the head A’ and
which m ay be used in connection with the
tube J or rod K in manipulating the tool
whieh is driven by the motor.

So far as deseribed the motor illustrated is
jtke similar motors heretofore used. |

Now referring tothe novel features consti-
tuting my invention, these are constructed
-‘mnew‘ﬂly as follows: T he eccentric G instead
of being rigidly secured to the crank-shaftis

pivot all y connected thoerewith, so that it may !
be shifted thereon in a plane pelpendlcvlm‘

to the central axis of the crank-shaft and is
sg arranged that when shifted from one limit
to the other of its movement its greatest ec-
centricity will be thirown from one side to the
other of the shaft with the effect of reversing
the direction of the motion of the engine, and

it placed in its central position it-will be con-

centric with the shaft, will give no motion to
the shide-valve, and will entirely cut off the
supply of compressed fluid to the eylinders.
In connection with the shifting eccentric thus
arranged 1 provide an operative connection
betwecen sald eccentrics and oune of the han-
dies of the motor, by which the said eccen-
tric may be moved or shifted to reverse the
MGIox
of ihe hands of the operator while still grasp-
ing the handle to which the operating device
X tehf]fﬁh
Now referring to the details of construe-
tion in the hi?tmf“ accentric and actuating
devices therefor illnstirated in Figs. 1 to 8_.,
thess parts are constructed as follows: The
cecenirie fr i3 moeunted on a pivot-pin G
which is ay H e@ naratlel with the erank-
shaft O and suitably supported at its ends on
anid erank-shaft. in the particularconstruc-
tion llustrated, I*ig” s and 4, the said pivot-
pin G 1s engaged at one end with an adja-
cént erank-arm ¢ of the crank-shaftand atits
opposite end, or that adjacent tothe head A',
with a ﬁanfm moon a sleeve M, which sleeve
surrounds and is attached at the outer part
of the crank-shaft.  As herein shown, this
cehd of the erank-shaft is provided with a col-
lar M, which surrounds the sleeve M and en-
cages 4 bearing-ring A% secured by screw-
threads in an opening of the head A" Said

&

I bears against the ring A®* to hold the

ov stop l“e- same by movement of one !

675,860

shaft
from endwise movement. 'T'heeccentrico{(xis
provided with a segmental slot or ¢pening,
through which the crank-shaft passes and
which is arranged concentriealiy with the
pivot-pin G', so as to admit free- movemeni of
the eccentrlc on the said pivot-pinto an ex-
tent required for reversing the engine, the
motion of the eccentric bemn‘ liwited by enn-
tact with the shaft ateither Limif of its throw.

To previde means for actuating or moving
the shifting eccentric from the exterior ot e
motor-casing, I provide, as shown 1a 1igs. 1
to 8, devices as follows: The end of the
crank-shaft on which the said eccenirie is
mounted is made hollow or tubular, and in
the same is mounuted an endwise-sliding ac-
tuating-rod N, which projectsontwardiv from
the end of the said crank-shaft. The said
actuating-rod is provided at its inner end
with a swiveled head N’, which is free fo vo-
tate while the actuating-rod N.is held from
rotation, but which at the same tfine s ¢u-
caoed with said rod N, 80 as to be moved and-
wise therewith. The sw vel conncetiog he-
tween the head N’ and the rod N, as hiercin
shown, eounsists of a stem n on o E'ﬁfz‘;%a.at
whichentersasocketintherodandis v
nefw its inner end with an attached

", herein shown as secured thercte by maeans
Of a pin n%  In the outer part of tho sceket
in tho actuating-rod N is a ring i»*, which is
inserted inthe socket and sceured therein by
any suitable means and the inner ond ol
whichh forms & shouider *’1*‘1;&1'“{;{‘ to -bear
against the adjacent end of tho sieeve n', x
thereby hold the stemn from ::mha ard oy
ment, the stom being held from inwaed
ment by contact of its inner {‘Il{] with @ boar-
ing-surface at the inner end of the soekel.
In the said head N’ is sceured a radintly-no-
ranged stud M2, which projects fmfw,;: ety
thmufrh a 1011#11311(111141 w10t ¢,
tubu][tr ¢re mk shaft,and projecis boyoerd

crank-shaftintoposition forcurngement wich
d:[l obligue or cam slot g, mmmi i the inner
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surface of the eccentric G, Figs. 4, 3, j;~ RITE
7. Byreason of fhe engagement ot t m_.-@_n
N? with the slot ¢’ of th{, cmnk mmf‘i Phois Gb
vious that said stud, as well as the head N

will always turn or rotate with the opotia-
shaft. Thestud N*isar mnf::z: Goradini iy
respect to the pivotal axis of tha st
centric, and the cam-slot ¢ i8 fucat
inner face of tho s seomental npemn

t i'if DT

—

eccentrie, 80 that the outor end of i‘w T3} ;
stud will remain constantly in wposi u_, ;

engagement with said cam-siot ¢. h

fmm the conetruction deseribed ‘:‘Ei:s?.: | _
actuating-rod N is moved longitu: é;mmv {he
stud N2 will be carried along or chronsh i
cslot ¢’ in a direction endwise m: tho shatt ;
by engagement with the oblique or caun sl
g will swing or oscillate the eccentrie Eu i

direction or the other, according to tne o

‘E‘t"i!}'f'?f"#-g

tion in which the actoating-rod 13

collar M’ is provided Wwith a flange m', which | Figs. 3 and4 show the actuating-rod at the in
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ward limitof itw'nowim at, the stud N-at ﬂm
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inner end of the slot ¢, and the eccontric G a
one limit of its throw. Similarly IFigs. o imal
(6 show the actuating-rod N at the outer hinit
of its throwand the eccentric at the Opposite
limit of its throw {1 om the position shown in
igs. 3 and 4.

It rollows that the davico deservined Dro-
vides means by which
moved or shifted at any time
of its throw, and thereby reverso
tion of the motion of the {"‘*}W‘n'l”
abt the center of its throw i
with the shaft with the offect of aton
motion of the valve, o pl e < r-?a:_i m Vo1 “:a.ws
mediate positinn m vary the **wf! o the
engine.

The acetuating-rod N .s SETL
g ptaadlo That ay e @ray e
Loy and movied ’*w:-: mih iV
s__q_nfn;;_umh Lito {

to eithoer imit

the diree-

gr place
§nd ;

1.
ir-.

consiibinie

t!{ {hi “'l'r.m"

‘H,

suifting of {he eeeeontric. A
pmiﬁ.u“ motor of ﬂm kind ilius *Li’-;‘s..t{n:_!j B
aver wineh in g m}:w!ﬂrzf' held by both i
fGe } POTErIY O pﬂ“‘mw' the toolearmedt
Ly, wndl T have ceovided means for operni ny
th:;* shilfbing ecocent z"i{; without the cemoval of
eitbher hand of a,m eperator from the handics
of the machine, or this purpesa 1 %1:'—: |
shown iy Figs, 1 fo 8 devices as fotiows:,
handle T, which is mounted on the head A
of the motor, 13 pivotaliy eonnecied there-
with by means of a pivoi-stud L, affording
rotative movement of the handle and whiclh
passes through and engages s ceylindrie or
tubular sleeve L? g for‘mw;.{' part or the hoediy,
In said sleeve 1 iy formed an obiigue or HE
clined groove /[, in which rests & w}f (3, hav
ing attached to it an arm O, which iz Uﬂ'id
to and engages the actuatiﬁgwm}_ N. As
herein shown, the outer end of said rod N is
vrovided with a transverse slot nt, and the
arm O is provided at its end with a head o,
whwh enters and engages the opposite walls
f the slot. Obviously the arm O is held

I

!
f

£

from sidewise movement by engagement at |

its outer end with the actuating- rod N, s0
that when the handle L is mtat&d the 1*1110'0
will be held from turning, so that by the ':aﬁift—
ing of the position of the inelined groove {
the outer end of the arm O’ will be moved to-
ward or from the casing, and the actuating-
rod N thereby operated.

In the yse ol the motor thus constructed
the motor will be supported m: the operator
grasping with one hand either the tube J or
handle K and with the other hand the handle
L. By turning or rotating said handle L he
may. stop, start, or reverse the motion or
change the spetd of the engine as desired.

In [410*5 S and 9* I have shown a construe-
tion by which the actuating-rod N for the ec-
centric may be operated from one of the lat-
eral handles J or K of themotor. Asshown
in said Kigs. 9 and 97, a lever I’ is pivoted to
the engine-casing by means of o lug p there-
on or otherwise. One arm P’ of said lever
extends to and engages the actuating-rod N

the eccentric may be

SuLwa ! by i O Se-

ﬁ Py ,:1.(1 pted 1o i‘!l;f‘i"‘tf‘ the cam-slot g,
L sleeve

lar RS

ERE P ML PR Ty PP ST Y ST N PR FEF RS I P S T PR TS, T s i e e e e e s

in such manner astogive endwise movewment
to the rod when the lever is operated. The
other arm 1”2 of the lever P is at vight angles
to the arm P and extends to the tube J ata
point near the motor-easing.  On sald tibo
J 18 nmumef} A rotative Meﬂxe (), which is
provided at ifs oppeosile sides with ecam-siofs
. Thhe Hi;'wm L extremity of the lever-
arin P ois forked, and the arms of the fork
ATO pmﬂwﬂ with inwardly-extending %’*u(‘**
The
318 maele of such length that it may
e grasped by ithn hand of t‘m operator Al
13 pref orabl y peovided with a4 rough surface,
a8 shown., _._ﬂ-"it’:;':“izﬁ-;!}?“ a partial rotation of
Lire sleave O in either dircetion will, througt
the madivm of the cam-slot 4 and Tever “‘..
vive movement to the act tuating o-roid N eibher
vnwnraly o onlwardiy with o 1"%{111} of shifi.
ing tne eceentrie in the manner before de-
zeribed.

To Figs, 10, 11, and 12 T havo shown a ds-
vige {op M 1 ing the fhe:*«;‘em“n’* which difiars
somtewhat from astrated in the ;

vious fionres. L ‘f“H“ estanes a orankealn
3 is oy mi wihiieh is provided with fwo
Lavod a*a;hmu ¢, by which is supported ipe
end of the zww* [ in s of an cecentrie S, 38
0 ml Lne; coeponiric-straps which surround
the said necoanivien, Inonesideof theerank-
~haft it loeated a longitudinal groove ) in
which 13 phrw an endwise- qi*dmﬂ* rod R,
which extends within the shifting eceentric
and is provided with a radial stud 7 adapted
e engnrea cam-groave v, tike the cam-groove
¢ hereinbefore deseribied.  The outer end of
the siiding rod U is secured 1o a grooved col-
: v*lm:h is engaced by the forked end of
a shifting lever R 1§ wi i1l be obvious that
by movement of the lever R and of the col-
lar R? thle eccentric may be operated in the
same manner and with the same resulls as
hereinbefore stated.

[ elaim as my Invention—

1. A compressed-fluid motor provided with
a closed casing and comprising a cylinder, a
piston, a slide-valve, arotative shaft actuated
by the piston, an eccentric mounted on the
shaft operating said slide-valve, said eccen-
trie being movably connected with the snaft
in such manner that when at the central part
of its movemeont it will be concentric with
the shatt, and means for operating said ee-
centric contained within said shaft extend-
ing longitudinally through said shaft to with-
mlt sald casing.

A portable motor provided with a handle
or lmmlles said motor comprising a eylinder,

a piston, a slide-valve, a rotative shaft actu-
ated by said piston and provided with a shift-
ing eccentvie for operating said slide-valve,
and means for operating sald shifting eccen-
tric extending from the same to the handle
on the motor, whereby the said eccentric may
be operafed by tho same hand which grasps
satd handle.

3. A portabic motor comprising a casing
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having a movable lmndlf}, A eviinder,
ton, a slide-valve,
erating said valve, and means
sald eceentric extendiug
said movable handle.

. A portablie motor comnrising a closed
casing, a'eylinder, a piston, a sitde-valve, a
roftative c¢haft actuated by the viston m}d Do -
vided with for actuating the

- .',_._
_H:r

tor eperabing
to and operated by

an eecentric
valve, located in the casing a handle movably
mounted on said casing, and wmeans for oper-
ating said shifting eceentric, extening from
said eceentrie through the ecasing and con-
nected with the said lIMV:lDle handla.
5. The combination with a volative shaft,
of an eceentrie pivoted on the shaft by meaus
of a pivot-pinarranged parallel with the shafX-

XS, <ald ec eentim being provided with an

opaning of segmental fmm conecentric with
the said piv of - -pin through which the stikft
pfi%aes means for f(‘rumm; said eccontrie

comprising s stud avvanged radially with re-
f-‘;pet_:t to said pivot-pin and secured at its in-
ner end to a rod within sald inain shalt hav-
ing longitndinal movemont thereln, and a

.I"

cam-groove in the face of the %ef‘fmemdl npen-_

-n|

(v an the cceentrie adapled f“& Lngw*emen
with the outer end of wh{i radial stud.

3., The combination with a vetative shaft)
of an cocentrie thereon, said eceentrie being
counceted with the shafe Gy a plvob-pin ar-
ranzed narallel with the bh.;u-_,-{ul'%, and be-
ing prmzrlﬂ-d with an opening of segmental
form for the passage of Lhe shaft, of an end-
wise-sliding, actuating-red m mumel concen-
trically within said shaft, and provided with
a stud projecting radially Lhn,n.}g_:h an open-
ine v 8aid shaft, a cam-groove in the inner
face of the cecentric opening adapted to be
engaged by said stud, and a non-rotative part
having endwise miovement with respect to the
shaft and eonnected with said actuating 1‘0(1,
whereby longitudinai moevement may be glyven
to Lthe latter.

& Shifuii‘l”' e(*(*@n {rie fw;f_‘ Op-

-u-'f

| oblique cam-groove, a stud movable endwise

1,5 L -
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7. The combination with a rotative, hollow,
iongitudinally-slotted shafr, of a pmton, a1l
cccentrie piveted tothe shafb s0 as to be &;‘mw-
ed thereon, and provided with an aperbturc
throneh which the shaft passes, an endwise-
movable actuating-rod contained within the
shait, sard rod hmmg a non-rotative head
swiveled therein, a stud 1n satd Lead passing
adially torough the longitudinal siot in the
shaft, the face of said eccentric opening be-
ing provided with o cam-graove to ;e:\"‘e!‘ve the
said stud. |

S. A portable motor comprising a closed

eamng, a handle pnﬁutl 2y mounted thereon,
veylinder, a piston, a rotative shaft actunted

b\ saild piston,ashifting eceentric ontheshalt,

an endwise-movable rod extending outside of

t the ¢ t‘alﬁi”‘ nav HJ‘T t}D“I'a.tl?@ connectiion with

the Lf‘fe'lt{l ¢, a *11..1 a lever connecting said rod

withitbe handle, said handle being pmv;dml
with a groove arranged ::}bm; nely 10 1tg axis

of rotaiion, mld the lever having a rigidly-
:L*t wehea ringe which engages qaitl Lroove.

9. A portable motor comprising a closed
casing, » eylinder, a piston, a slide-valve, a
rotative shaft actuated by said piston, a shift—
ing eccentrie on the shaft provided with an

on the s -.haft} an actuating-rod adapted to
slide in the shaft having aoperative connec-
tion with said stiud, and extending outside of

the casing, a handle mounted to rotate on the

casing, and provided with an obligque groove,
and a lever provided with a ring which en-
caoes the said groove, said lever having op-
srative eonnection with said actuating-rod.
[n testimony that I claim the foregoing as
my invention [ affix my signature, in pres-
cunce of two witnesses, this 28th day of April,
A D, 1900,
AXETL LEVEDAHL.
Witnesses:
CHAS., B, ERIKSON,
Jouy J, BURKEL.
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