- R. A, NORLING. -
PNEUMATIC MOTOR.

L£PPLIGATIOK FILED MAR. 7, 1906,
c Patented Sept. 28, 1909.

935,537,
3t
N -
X LN
‘ —ﬁ‘_,':E[‘ I ———
i = <%
il QJN' — .

Wi
|

. N | ‘
O RN
S
~ ngzmt@
\ SR Reinhold
Witnesses old A JVor ZZ?W,
PNV & et - Breunc

Coon
@. % N%; =\ | ttorseys




R. A. NORLING,
PNEUMATIC MOTOR.
APPLICATION FILED MAR. 7, 1906.

Patented Sept. 28, 1909.

985,587,

3 SEEETS—SHEET 2.

Tnventor

/ﬂ?fa/ # W
- ﬂttonw%&

_Fetrhold A %TZZ.?%

< \ /////VV
SR
@\\%@//&\/

W\,

o

QWitnesses _ 74
C S et




R. A, NORLING.
PNEUMATIC MOTOR,
: APPLICATION FILED.MAR. 7, 1906,
035,537. -

Patented Sept. 28, 1809.
N L >

w @ SHEETO—SEEST 2

7/

% 4 77 \ \\ I/Illll \ \\ / /:"Z; (‘;\\ g
N oy

\\/’/,

s
IS
\N

3

I
722
",

|

Jnventoz

AWitnesaes

Reinkold A, HNorlirg.




10

20

25 it

30

35

40

45

UNITED STATES PATENT OFFICE.

REINIIOLD A. NORLING, OF AURORA, ILLINGIS, ASSIGNOR TO AURORA AUTOMATIC
MACHINERY COMPANY, OF AURORA, ILLINOIS, A CORPORATION OF ILLINOIS.

PNEUMATIC MOTOR.

935,537,

Original application filed July 20, 1804, Serial No. 217,372.
Serial No.

To all whom it may concern:

Be it known that I, Reixmorp A. Noruixg,
o citizen of the United States, of the city of
Aurory, in the county of Kane and State of
IHineis, have invented certain new and use-
ful Improvements in Pneumatic Motors;
and I.do helcby declare that the following is
a full, elear, and exact description thueo’f
reference being had to the accompanying
drawings, and to the letters of veference
marked thereon, which form a part of this

specification.

This invention relates to improvements in
portable pneumatic drills or mechanisms of
that kind embracing a fluid pressure engine
of portable form applied to operate a drill
or like tool, such for mstance as is illustrated
and described in United States Letters Pat.
ent, No. 762,982, granted to me on the 21st
day of June 1904.

The invention relates to improvements in
machines of the kind above described de-
signed to male the same reversible or capa-
ble of giving to the tool driven thereby ro-

tary motion in either direction at the will of
the operator.

The invention consists in the matte 's here-
inafter set forth and pointed out in the ap-

pended claims.

In the accompanying drawings illustrat-
ing my invention: Figure 1 is a sectional
view of a machine embodying my inven-
tion taken on a plane passing through the
central axis of the tool actuating spindle and
the crank-shaft thereof. Fig. 2 is a plan
view of the engine. Tig. 3 is a sectional
view thereof, taken upon line 3 i
but showing the pistons and piston rods in
elevation. Fig. 4 is a partial section, taken
on the line 4—4 of Fig. 1. Fig. 5 is a sec-
tional view through the casing of the ma-
chine taken onthe plane indicated by the in-
direct line 5—35 of Fig. 2.

As shown in said drawings, A indicates
the main casing of the machine which con-
tains four power cylinders B B* C C,

crank chamber D, and air chambers K ‘md
F. To the bottom of the main casing A is
attached a cap or auxiliary casing A*. The
evlinders B B* :C (' are arranged in
pairs with the two cylinders B .C and
B* €' constituting each pair parallel with
each other: the air chambers K and T

Specification of Letters Patent.

between ‘the pairs of cylinders.

-a partition AS.

being located in the sector-shaped space

Patented Sept. 28, 1949.

Divided and this application filed March 7, 19086.
304,694,

Within the
crank chamber D is a crank-shaft G which
engages at its upper uld a bearing I in the
top wall of the main casing and af its lower
end a-crank bearing T in the auxiliar v casing
or.cap A'. The plstom b bt ¢ ¢ within said
cvhnder are connected by connecting rods
b b* ¢ ¢ with the eranks of the crank-
shaft .G.
J indicates the main driving spindle of the
nachine through which motion is transmitted
to the rotative tool or other part tobe driven.
J* indicates the shank of a drill inserted in
a socket in said spindle J. tﬂld spindle J
passes through the cap A, having a bear-
mg I therein and into the main casing,
which is provided with a bearing I, for the
inner end of the said spindle. The drivi ng
spindle J is actuated from the crank-shaft
G by means of a pinion G* on the crank-
shaft which intermeshes with a gear wheel
J? on the spindle.
M M indicate oscillating cylindric valve

plugs which are arranged with their central

axes or axes of rotation transverse to the
cylinders B B* and C C, and which turm
in cylindric seats or chambers formed there-
for an the main casing A. Kach of the oscil-
lating valve plugs is armnocd to operate in
connection with one pair of the cylinders,
the valve M being arranged to operate in
connection with the cyhnders B C, while
the valve M1 operates in connection with tho
cylinders B .. The said valve chambe
are formed in the casing A between the pmr s
of cylinders B C and B* €' and extend
across the outer ends of said cylinders, the
valves being interposed between the outer
ends of said cylinders and the chambers X
and I which latter occupy the central space
in the casing between the outer ends of said
cylinders and extend between the top wall
A of the casing and a wall or diaphragm
A which forms the bottom of the air cham-

‘ber E. The inner wall of the said air cham-
‘ber E is formed by a partition A* which ex-

tends from the diaphragm A® upwardly to
the top wall A? and separates the air cham-
ber E from a central space or chamber A’

£

Jlocated adjacent to the crank-chamber, be-
tween the inner ends of the cylinders, and

separated from the said crank-chamber by
A feed serew N iz arranged
in alinement with the driving spindle J and
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is mounted in a sleeve N* which is attached

to the top wall A? of the cusing and extends |

into said chamber A%; said feed screw N
having radial handles n by which it may be
operated. The air chamber I is located ad-
jacent to the top wall A2 of the casing and
the chamber E is located adjacent to the
botton wall A® thereof. Sald chambers E
and F are separated from each other by a
horizontal diaphragm or partition A7, ar-
ranged about midway between the top wall
A? and the bottom wall A%, and by a verti-
cal partition A® which joins the rear edge
of the partition A7 and rises to the top wall
Az gaid wall A% being located between the
partition A* and the front wall of the casing
and extending between the upper parts of
the valve chambers, as clearly seen in Ifig.
3. The air chambers I& and If constitute
either air supply or exhaust chambers, ac-
cording to the divection in which the motor
is running.

The valve seats or chambers are shown as
provided with bushings or cylindrie tubu-
lar linings M?* M® which form the bearing
surfaces for the valve plugs, and which are
provided with slots or openings which con-
stitute inlet and outlet ports and codperate
with the ports or passages in the valve
plugs; the said bushings and the valve plugs
having each two sets of ports and passages
one for each of the two cylinders with which
the valve is asscciated. The ports in said
valve casings M* M?® are lettered alike in
the drawings for all four cylinders, those
affording communication Dbetween the in-
terior of the valve seats and the cylinders
being marked =, while those which commu-
nicate with the air chamber E are marked m?.

The valve plugs M M? are like those illus-
trated and described in United States Let-
ters Patent, No. 762,934, granted to me June
21st, 1904. The several sets of ports and
passages of sald valve plugs are lettered
alike i the drawings. Each plug is pro-
vided with a longitudinally centrally ar-
ranged passage /?, with two external re-
cesses m® m*, one for each cylinder, which
extend partially around the plug and form
passages adapted to connect the outer ends
of the cylinders with the air chamber E and
with two transverse ports or passages m* m!
which extend from the central passage m?
to the side face of the plug at points be-
tween the ends of the external recesses m?®
m”. When the plug is turned in the posi-
tion to bring one end of one of said pas-
sages m® opposite one of the cylinder ports
m, communication will be established be-
tween the cylinder and the air chamber E;
the said recess m?® being always in communi-
cation with the supply port m* The said
ports m* m* are adapted to bring the central
passage m°* into communication with the cyl-

935,537

inder ports m m when the valve plug 1s
turned to bring one or the other of said ports
mto register with said cylinder ports. The
sets of passages and ports m® m* in each
plug are arranged at an angle to each other
so that when the plug is turned to bring
one port sn* into register at its end with one
of the cylinder ports, thereby bringing the
central passage m?® into communication with
the outer end of one of the cylinder ports,
the other port m* in the plug will be out of
register with its associate eylinder port, and
the latter will be in communication with
the recess m?®.

The valve seats or chambers for the valve
plugs M M* open at their upper ends into
spaces or chambers F? I® formed by means
of upward extensions of the top wall A?
and preferably closed by means of remov-
able caps A® A, Said chambers IF? F?
communicate with the exhaust chamber T
by means of laterally and downwardly di-
rected passages I'* IF° leading from the up-
per ends of the valve chambers into the
top of the said chamber F, as clearly seen
in Figs. 2 and 5. Said chamber F, being
separated from the chamber E by the hori-
zontal diaphragm or partition A7, extends
downwardly from the top wall A® only
about one-half the length of the valve cham-
bers, but the rear or inner part of the cham-
ber £ extends practically the full length of
said valve chambers, the space between the
partitions A* and A" constituting a part or
upward extension of the chamber E so that
both ports m* m! of both the valve chambers
are in communication with said chamber E.
as clearly seen in Figs. 3.and 4.

From the above it will be understood that
if air be supplied under pressure to the
chamber E it will pass from said chamber
to either one of the cylinders, when the
valve plug is turned to the required posi-
tion, through one of the ports m?, the exter-
nal passage m® and the cylinder port m to
the cylinder, while exhaust air from the said
cylinder will pass outwardly from said eyl-
inder port m through the port m* to the cen-
tral exhaust passage m? and from the upper
end of sald exhaust passage through the
chamber F? and passage F* to the chamber
T, which is in this case the exhaust chamber.

The above describes the passage of the air
when the engine is running in its normal or
usual direction, but when the direction of
rotation of the driving spindle is reversed
through the reversing valve hereinafter de-
scribed, the air will enter the chamber T,
will pass from said chamber through the
passages F* H?, then through the central
passage m?* of the valve plug, and thence
through the port m* to the cylinder port im,
while the exhaust air from said cylinder will
pass through said eylinder port m, the ex-
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ternal passage m® and the port m!, from
which it will enter the chamber E which in
this case becomes the exhaust chamber.

The valve plngs M M* are given ozcilla-
tory movement from a double: eccentric O
mounted: on the crlnk shaft G- between the
gear pinion G' and the cranks, through the
medium of two eccentric rods ¢ o which are
connected with crank-arms P I attached to
rock-shafts ' P! which havo bearing in
caps Q° Q?, which caps ave attached to the
wall A% and close the lowu ends of the valve
chambers, saild reck-shafts being connected
with-the lower ends of said valve plugs, so as
to turn the same. These parts ave like the
corresponding features of the engine shown
in my prior patent Number (()3,0 4, herein-
hefore referrved to.

Q indicates a tube which is rigidly at-
tached to the casing A and fonns one of the
handles of the tool, and through which com-
pressed air is supplied to- drive the motor.
Another handle Q' is shown as attached to
the casing A at the side thereof opposite

said tube Q The tube Q is provided at its

outer end with a nipple Q* by which a flexi-
ble air supply pipe or hose may be con-
nected therewith.

Now referring to the reversing valve illus-
trated in the drawings, the same is described
and eclaimed in a separate application for
patent, Serial Number 217372, filed by me
in the United States Patent Office, g uly 20th,
1904, and need not be herein described in
detail So far as illustrated said valve em-

races parts as follows: R indicates a valve
casing which projects from the side all of
the casing A and is located on the said cas-
ing A in such manner as to extend above and
below the pavtition A" which separates the
air chambers E and F from each other.
Said valve casing R has the form of an out-
wardly e\tﬂndmo cvhndnc flange on the
wall of the casing and is 1)10Vlded with a
SCTewW- qp Rt The tube Q 1s attached at its
inner end to the cap R* by means of a screw-
collar R* having screw -threaded engage-
ment with the ontel end of the cap and en-
gaging an annular flange on the inner end
of s(ud tube Q, the said tube being held from
turning relatively to the eap by means of a
pin ¢ which engages both of said parts at
their meeting edges. Within the valve cas-
ing R is located a circular fixed or non-
rotative disk S. The outer face of the wall
A of the casing, within the valve casing R is
made flat to form a bearing surface against
which rests the disk S. The said disk S is
provided with diametrically opposite valve
ports s s* adapted to register with two ports
opening severally into the chambers E and F.
Within the valve casing R and sunoundmg
the stationary seat disk S is formed an ex-
haust passage T, which communicates with
the outer air through outlet openings and

the said valve plate 3 is provided in its outer
or bearing face with a central recess or de-
pression which communieates with said ex-
haust passage T, by means of radial passages
formed in said disk. U indicates a rotative
ralve disk bearing at its inner face.against
the stationary seat disk. Said valve disk U
is provided on its inner or bearing surface
with a central recess which cerresponds in
position with and is in communication with
the central recess S* of the stationary seat
disk 8 and with radial grooves adapted for
communication at their onter ends with either
one of the ports s s' of the valve disk &
Said valve disk U is also provided with
ports or holes which are adapted to register
with the ports s s* of the disk'S. Connected
with said valve disk U is a longitudinal, ro-
tative, actuating rod or stem V fitting at its
outer end in a sleeve V*within said tube Q.
A longitudinal groove is formed in the part
of the said stem which enters the sleeve Vi,
so that air may pass freely from the outer
end of the tube Q through said groove to the
space surrounding the stem V. W indi-
cates an external, rotative sleeve on the tube
A, constituting a hand grip. Said sleeve W
is connected with the stem V by means of a
stud W?* which passes through transverse
slots in the tube Q and slccv(, Vi, The ro-
tative valve disk U is loosely connected with
the stem V by means of a flat sided central
lng U? on the said disk U, which enters a
coucspondmoly shaped socket in the end of
said valve stem.
I claim as my invention :—

1. A portable pneumatic motor compris-
Ing a casing provided with a plurality of
sets of power cylinders, pistons in said cyl-
inders, and a crank-shaft with which said
pistons are connected, the cylinders of the
several sets having their central axes in
planoe which are radial with respect to the

axis of the crank-shaft, said casing being
also provided between the outer ends of the
eylinders with two air chambers, and hav-
ing, between said air chambers and the cyl-
inders, cylindric valve chambers, the cen-
tral axes of which are at right angles to the
axes of the cylinders and par allel with the
crank-shaft, said valve chambers being each
connected at one end with one of the said air
chambers, and each being provided with lat-
eral ports communicating with the other air
chamber, and rotative valve plugs located in
sald chfunbels, said valve plugs each having
a plurality of valve ports and passages, one
for each of the cylinders associated there-
with, and including a Jongitudinal passage
which extends endwise ther ethrough and
opens into the end of its said valve clmmber
which is connected with one of the said air
Chqmbers

2. A portable pneumatic motor compris-
ing a casing provided with a plurality of
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sets of power cylinders, pistons in said cylin-
ders, and a crank-shaft with which said pis-
tons are connected, the cylinders of the sev-
eral sets having their central axes in planes
which ave radial with respect to the axis of
the crank-shaft and are at an angle to each
other, said casing being also provided with
two air chambers located between the outer
ends of said cylinders, said air chambers be-
g separated from each other by a parti-
tion wall which joins the side wall of the
casing at a point between the top and bot-
tom walls thereof, and also having between
said air chambers and the cylinders, cylin-
dric valve chambers, the central axes of
which are at right angles to the axes of the
cylinders and parallel with the crank-shaft,
said valve chambers communicating each at
one end with one of said air chambers and
each having lateral ports, one for each of
the cylinders, in communication with the
other air chamber, and valve plugs in said

935,537

valve casing each having a plurality of sets
of valve ports or passages, one for each of
the cylinders associated therewith and in-
cluding a longitudinal passage which opens

into the end of said valve chamber which,

communicates with one of said air chambers,
said side wall of the valve casing being pro-
vided with two ports which extend through
said side wall of the casing on opposite sides
of the said partition which separates the
two air chambers from each other, and
which severally communicate with said air
chambers.

In testimony, that I claim the foregoing
as my invention I affix my signature in pres-
ence of two witnesses, this third day of
March, A. D. 1906.

REINHOLD A. NORLING. -

‘Witnesses:
Jas. A. Nizip,
Wiriam O’HanEy.
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