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on the line 4—4 of Fig. 1.

UNITED STATES PATENT OFFICE.
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Original application filed July 20, 1804, Serial No. 217,872.

Specification of I.-étt_ers Patent.

Patented Sept. 26, 1909,
Divided and this application filed March 7, 1906.

Serial No., 304,694,

To all w?z,o.m it may concern.:

Be it known that I, Brinmowp A. NORLING,
d L‘ltlx’(—"u of the United States, of the city of
Aurors, in the county of hane and State of
[Himois, have mvented certain new and use-
tul Tmprovements in Pneumatic Motors:
and I do hereby declare that the following 1s
a Tull, clear, and exact description thue{)‘r

reference being had to the accompanying

Arawings, 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 nd {%H‘ibl acing a fluid pressure engine

of portable form flpplled to operate a drill
or like tool, such for instance as 1s 1llustrated

and deseribed in United States Letters Pat-

ent, No. 762,932,
(Lt‘jf of June 1904,
The 1vention relates to improvements 1n
machines of the kind above deseribed de-
sioned to make the same reversible or capa-
ble of orving to the tool driven thereby ro-
ary motion in either direction at.the will of
the operator.

The mvention consists in the m&tte s here-
inafter set forth and pomted out in-the ap-

oranted to me on the 21st

pended claims.

In the accompanymg drawings 1llustrat-
e my mmvention: Ifigure 1 18 a sectional
view of a machine embodying my inven-
tion taken on a plane passing through the
central axis of the tool actuating %'pmdle and
the crank-shaft thereof. Iig. 2 1s a plan
view ot the engine. T:w
3 of If1g. 1
but showing the pistons and piston rods in
elevation. I*W 4 1s a partial section, taken
Fio. 5 18 a sec-

~tional view through .the.ca%ing-of the ma-

45

(hirecet line 5

cvhinders

chine taken onthe plane mdicated by the 1n-
5> of Fig. 2.

Ags shown in said drawings, A indicates
the main casing of the machine which con-
tams four power cylinders I3 B* C i,
crank chamber D, and air chambers K and
F. To the bottom of the main casing A is
attached a cap or auxiliary casing A The
B B* :C (' are ‘iI‘I“lllD'ed 1n
pairs with the two cyvlinders B T and

B €' constituting each pair parallel with
chambers I& and I

each other: the air
being located in the sector-shaped space

| ‘between the pairs of cylinders.
| crank chamber D 1s a cranlk-shaft ¢ which
engages at 1ts upper end a bearing I in the

end a ecrank bes aring 1 1n the auxiliary
or.cap Al

for in the main casing A. Iach of -

connection with the cy linders

3 18 a sectional
view thereot, taken upen line 3

-bez . The anner wall of the said air
ber I 1s formed by a partition A* which ex-

top wall of the main casing and At its lower
ASIN O
The phtt}m b Ot ¢ ¢ within said
cylinders are connected by connecting rods
b b* ¢ ¢* with the cranks of the crank-
shaft .G.

J mndicates the main driving spindle of the

nachine through which motion is transmitted

-to the rotative tool or other part to be driven.

J1 indicates the shank of a drill inserted in

a socket 1n said spindle J. bud spindle J
passes through the cap A*, having a beat-

g IX theiel, and 1nto the main CasIng,

which is provided with a bearing I, for the
mner end of the said spindle.

The driving
spindle J is actuated from the cranl-shaft

(> by means of a pmion G on the crank-
shaft which intermeshes with a gear wheel
o2 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 turn
in cylindric seats or chambers formed there-
the oscil-
lating valve plugs 1s drmnﬁed to operate 1m
connection with one pair of the cvlmderj,
the valve M being arranged to o perafe 11
B O, while
the valve M* operates in connection with ﬂ e
cylinders Bt .(C*. The said valve chambe

are formed 1n the casmg A between the pau"
of cylinders B C and Bt Ct and extend
across the outer ends of said cyvlinders, the

valves ‘being interposed between the outer

ends of said cylinders and the chambers i€
and I which latter occupy the central space
1n the casing between the outer ends of s2id
cylinders and extend between the top wall
A of the casing and a wall or diaphragm

\$ which forms the bottom of the air cham-
cham-

tends from the diaphragm A? upwardly to
the top wall A® and separates the air cham-

ber I from a central space or chamber A7
located adjacent to the crank-chamber, Dbe-
tween the inner ends of the emmdms., and
separated from the
-a partition AS.

said  crank-chamber by
A Teed serew N 15 aim *ﬂnm&d
in alinement with the driving spindle J and

Within the
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1s mounted 1n a %Ieme N? which 1s attached
to the top wall A
into said chamber A% said feed screw N
having radial handles 7 by which 1t may be
operated. The air chamber I is located ad-
jacent to the top wall A® of the casing and
the chamber I 1s located adjacent to the
bottom wall A® thereof. Said chambers E
and I’ 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 A2, and by a verti-
cal partition A® which joins the rear edge

ot the partition A7 and rises to the top wall

AZ, said wall A® being located between the
partition A* and the front wall of the casing
and extending between the upper parts of
the valve Chambel s, as clearly seen 1 I,
3. The air chambers £ and T constitute
cither air supply or exhaust chambers, ac-
cording to the direction m which the motor
1S running.

The vaive seats or chambers are shown as
provided with bushings or cylindric 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 1nlet and outlet ports and cooperate
with the ports or passages 1 the valve
plugs; the said bushings and the valve plugs
hawng each two sets of ports and passages
one for each of the two cylinders with which
the valve 15 asscciated. The ports in said
valve casings M® M? are lettered alike in
the drawings for all four cylinders, those
affording communication between the in-
terior of the valve seats and the cylinders
being marked m, while those which commu-
nicate with the air chamber E are marked m?.

The valve plugs M M?! are like those 1llus-
trated and described 1 United States Let-

ters Patent, No. 762,934, granted to me June

21st, 1904. 'The several sets of ports and
passages of said valve plugs are lettered
alike 1m the drawings. Iach plug 1s pro-
vided with a hmmtudm‘dly Cultmlly ar-
ranged passage im?, with two external re-
cesses m° m®, ohe for each cylinder, which
extend pmtmlly around the plug and form
passages adapted to connect the outer ends
of the cylinders with the air chamber I 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 1s turned in the posi-
tion to bring one end of one of said pas-
sages ms oppocute one of the cylinder ports
m, communication will be established Dbe-
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

> of the casing and extends |

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* 1 each
plug are arrunged at an angle to each other
so that when the plug 1s turned to bring
one port m* into register at its end with one

of the cylinder p01t5 thereby bringing the

central passage m?® into commumcwtwn Wlﬂl
the outer end of one of the cylinder ports,
the other port m* in the plug will be out of
register With its assoclate cylinder port, and
the latte:x
the recess m?.

The valve seats or chambers for the valve
plugs M M?* open at their upper ends into
spaces or chambers I* F*® formed by means
of upward extensions of the top wall A’
and preterably closed by means of remov-
able caps A A, Said chambers I® I
communicate with the exhaust chamber I
by means of laterally and downwardly di-

' rected passages If* % leading from the up-

per ends of the valve chambers into the
top of the said chamber I, as clearly seen
in Kigs. 2 and 5. Said chamber F, being
separated from the chamber I by the hori-

zontal diaphragm or partition A7, extends
downwardly from the top wall A® only

~about one-half the lencth of the valve cham-

bers, but the rear or inner part of the cham-
ber B extends pmctlcf ly the full length of
sald valve chambers, the space between the

partitions A* and A7 constituting a part or

upward extension of the chamber I so that
both ports m?* m* of both the valve chambers
are 1 communication w1th sald chamber I.
1S clemly seen in Higs. 3.and 4.

From the above it will be understood that
if air be supplied under pressure to the
chamber I 1t will pass from said chamber
to either one of the cylinders, when the

valve plug is turned to the requlred posi-

tion, through one of the ports m?!, the exter-

nal 1)‘185‘10(3 m® and the eyhnder port m to
the cylinder, while exhaust air from the said
cy'lmder will pass outwardly from said cyl-
inder port m through the port m* to the cen-
tral exhaust passage m? and from the upper
end of said exhaust passage through the
chamber I'* and passage F* to the chamber
If, which 1s 1n this case the exhaust chamber.

The above describes the passage of the air
when the engine 1s running in its normal or
usual dlreetlon but when the direction of
rotation of the driving spindle 1s reversed
through the reversing valve hereinafter de-
SCT 1bﬂd the air will enter the chamber If,
will pass from said chamber through the
passages I* 1%, then through the central
passage m? of the valve plu , and thence
through the port m* to the cylinder port m,
while the exhaust air from said cylinder will

passage m? Into communication with the cyl- * pass through said cylinder port m, the eX-

+ will be 1n commaunic ation with
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from
which i1t will enter the chamber I& which m
this case becomes the exhaust chamber.

The valve plugs M M* are given ozcilla-
tory movement from a double eccentric O

mounted: on the 01*11111. shatt ( between the

aear pinlon ' and the cranks, through the

medium of two eccentric rods o o which are
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m my prior patent Number 762,93
hefore referred to.
- Q mdicates a tube which 15 rgwdly at-

(htail

thelr 111@{-3‘[1116 edcrec,

connected with crank-arms P I? attached to
rock-shaits 1Pt P? whieh have bearing m
caps Q7 Q7, which caps are attached to the
wall A® and close the lowu ends of the valve
chambers, sa1d rock-shafts being connected
with-the lower ends of said v
to turn the same. These pal ts are like the
corresponding features of the engine shown
4, herein-

tached to the easing A and forms one of the
handles of the tool, and through which com-

pressed air s supplied to- drive the motor.

Another handle Q' 1s shown as attached to
the casing A at the side thereof opposite

said tube Q. The tube @ 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 1llus-
trated i the drawings, the same 1s described
and claimed 1in a separate application for

patent, Serial Number 217372, filed by me

in the United States Patent Office, July 20th,
1904, and need not be herein described in
So far as illustrated said valve em-
aces parts as follows: R indicates a valve
casing which projects from the side wall ot
the casinog A and 1s located on the said cas-
ing A in sich manner as to extend above and
below the partition A7 which separates the
air chambers K and I flom each other.
Sald valve casing R has the form of an out-
wardly extﬂmhno rwlmduc flange on the
wall of the casing and is pmﬂded with a
screw-cap R The tube ( 1s attached at 1ts
inner end to the cap R' by means of a screw-
collar R* haﬂng screw - threaded engage-
ment with the outer end of the cap and en-
oaging an annular flange on the inner end

| of %ald tube Q, the said tube being held from

turning relatively to the cap by means of a
pin ¢ which engages both of said parts at
Within the valve cas-
me R 1s located a circular fixed or non-
rotative disk S. The outer face of the wall
A of the casing, within the valve casimg R 1s
made flat to form a bearing surface against
which rests the disk . The said disk S 1s
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 Sulloundmg
the stationary seat disk 8 is formed an ex-

haust passage T, which communicates with

the outer air thmugh outlet openings and |

Uve phw% SO A8

T TR T ]

the stationary seat disk.

%
8

the said valve plate 5 is provided 1n its outer
or bearing face with a central recess or de-
pression which communicates with said ex-
haust passage ‘I, by means of radial passages
formed in said disk. U indieates a rotative
alve disk bearing at its mner face.a <>'ai11'-'-t
Said valve disk 1
1s provided on its inner o bearing surtface
with a central recess which corresponds 1n
nosition with and 15 1n communication with
the central recess 5' of the stationary seat
disk 5 and with radial grooves adapted for
communication at their outer ends with either
one of the ports s s of the valve disk .
Said valve disk U i1s also provided with
p()lt% or holes which are ddap’ftd to register
with the ports ¢ s' of the disk . C{)nu{*cted
1th said valve disk U 1s a longitudinal, ro-
tati'x-’f& actuating rod or stem V fitting at its
outer end m a aleff-v V' within said tlbe (.
A longitudinal groove 1s formed in the part
of the said stem which enters the sleeve V1,
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, Totative sleeve on the tube
A, constituting a hand grip. Said sleeve W
1s connected with the stem V by means of a
stud W' which passes through transverse
slots 1n the tube @ and altwu Vi The ro-
tative valve disk U 1s loosely connected with
the stem V by means of a flat sided central
lng U? on the said disk U, which enters a
coutgponduwly 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
planes which are radial with respect to the
aX1s of the crank-shaft, said casing being
also provided between the outer ends of tho
cylinders with two air chambers, and hav-
ing, between gaid air chambers : md the cyl-
inders, cylindric valve chambers, the cen-
tral axes of which are at right angles to the
axes of the cylinders and pamlld with the
crank-shatt, 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 1n
said chamber s, said valve plugs each having
a plurality of valve ports and passages, one
for each of the cylinders associated there-
with, and including a longitudinal passage
which extends endiwise ther ethrough and
opens 1nto the end of 1ts said valve chqmber
which 18 connected with one of the said air
ch‘unbers

2. A portable pneumatic motor compris-
mg 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 are 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,
sald valve chambers communicating each at
one end with one of said air chambers and
cach 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 alr chambers from each other, and

which severally communicate with said air

chambers. | -
In testimony, that I claim the foregoing
as my 1nvention I affix my signature in pres-
ence of two witnesses, this third day of
March, A. D. 1906. -

REINHOLD A. NORLING.

Witnesses
JAS. A. N *}LD:

Witriam O'Hanry,

(S
M1
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