No. 762,934. - ~ PATENTED JUNE 21, 1904.
N . ‘R. A, NORLING. | -

~ ENGINE VALVE.

. APPLIUMIUH FILED DEQC. 7, 1903,

'NO MODEL. o o | 2 SHEETS—SHEET 1.
R %/
R~ - - v g
- ,_ ] i 5
zer | U

[ J- : g C
; @f*_. .
IN

NORRIS PETERS. INC., LITHO wAsmusmn O C



No. 762,934, - ' PATENTED JUNE 21, 1904.
~ R. A. NORLING. . *
ENGINE VALVE.

APPLIGATION FILED DEC. 7. 1903, o |
N0 MODEL. - _' | L - 3 SHEETS—SHEET a.

: L% =170
1 7 .
@:E—" » 6 I ‘ [

L
(J?/'z R 7/ l 1f§\r : JI--*--.-_*-- |-
- R + \Q%EH\%@
N\ | \/miz &)\
; _i
F
|

' A
N\ 1 NN~
/ X "y, * | - Z, s m; |

Nt '&\\‘ // !_! :F :!
~\\.‘”//’5§"h" e o ” I
=\ - o ™=

| | ‘\‘r -"'-_-.-?_T \\_
N/} .@g \:
p

W

7

y T
M
7T

~
.
-

-

i

NZAAYY
\\\\\\\\\\\\\\\\\\\\*\\\\%u||ﬁ/ﬁ
o -’ ' H"’A|

co

i

d’" ‘
i -
e T

NORRIS PETERS. INC., LITHO., WASHINGTON, D. C



No. 762,934.

Unrrap Seafs

Pa-‘t-ented June 21 1904

”
. . o
.-I:‘L [
" . .I -
'l. -- . ) - )
f . -~
r e .- ‘- |.
- =T, ..-'ﬂ - 7 PR
. "
] r .

REINHOLD A. N ORLING OF AURORA ILLINOIS ASSIGNOR TO AURORA';
AUTOMATIC MACHINERY (_JOMPANY OF. AURORA ILLIN OI S A CORPO .

RA’I‘ION QF ILLIN.QI& -

: ENGl N E-VAI.‘VE .

a

SPECIFICATION ferm:mg parb of Letters Pa.tent No 762 934 dﬂ-tEd J une 21 1904.

ﬁppheetmn filed December 7. 1903 ﬂenel N 0. 184,030 (Nn mudel Y.

L '

To mlé whom it may concern:

. Be it known that 1, REINHOLD ‘A. NORLING
a citizen of the United States, and a resident
of Aurora, in the county of Kane and State.of

5 . Illinois, have mvented certain new and useful

Improvements in Engine-Valves® and I do
hereby declare that the followmg is a full,

clear, and exact descrlptwn thereof, reference
“being -had to the accompanying drawmgs and

1o to the letters of reference marked thereon,-
- which ferm a part of this specification.-

This invention relates to 1mprovements in

-valves for eontrollmcr the admission and ex-

haust of pressure ﬂu1d to the power-cylinders:
15 of engines or motors of the kind known as

¢ oscﬂlatory ” plug-valves. -

The valve embodying my 1nvent10n iS more
especmlly designed for use upon pneumatic
drills or mecha,n 1sms of that kind embracing a

20 flmid-pressure engine of portable form epphed_
to operate a drill or like tool; but the features
of construction herein descrlbed and claimed

may be applied to engmes or motors of other
kinds.

25

ticulars, as will hereinafter appear.

In the accompanying drawings, 1llustratmg-
my invention, Figure 1 is a sectional view of

.30 a valve embodymcr my invention, taken

- through the central axis of the valve-plug and
chamber. Fig. 2 is a top or plan view of the’
 valve-casing. Fig. 3 is a bottom view of the
same. Fw 4 is a detail section taken on line
35 44 of Fw* 1. Fig. 5 isa detail section taken
- . on line 5 5 of Fig. 1.
tlpn of the cap of the Valve-seet taken on line
6 6 of Fig. 3. - Fig. 7 is a side view of the op-

eratin fr-stud through which one of the valvesis

490 actuated - Fig. 8 is an end view of the same.
"~ Fig. 9isa 51de view of one of the Valve—actu-
 atlng arms.
same. Hig. 11 is a side view of the valve-‘

i pluﬂ' FIU' 12 is an end view thereof.
45 = Inthe said drawings, A indicatesa partof the
“casing of a pneumatlc motor or other engme.,
and B C two power- -cylinders formed in said

casing. The valve shown in the drawmge as

My mventlon includes lmprovements m'
valves of the kind referred to in several par- |

Fig. 6 is a detail see-

Fig. 10 is-a face view of the

the eylmdrlc seat therefor haye twosetsof co-

‘supply chamber E, which occupies a space in
the casing A at one side of the valve-chamber:

-Vlded with a-bushing or cylindric tubular lin-

let ports and cooperate with the ports or pas-. 8
‘sages in the valve-plug D. The ports or pas-#+

' embodvmg my mventxen is: adapl:ed for eon,- N
trolling the admission of the pressure fluid to 5 0

and its escape from the said power-cylinders .
B and C. Said valve embracesan oscillating™

plug or eylinder D, which is-adapted to- turn;

in a cylindric seat or chamber formed- there-.

-'for in the main casing: A and- arranged with 55-
its central axis or axis of rotation transverse’
to the cylinders B and C, the valve-plug be-

ing arranged to operate in connection with

both of the cylinders.” The valve-plug and .
6o
acting valve ports or passages located one set.

near eeeh end of the plug and seat and oppo-
site the cylinders with which the ports or pas- -

sages constituting the setsare associated. The -
sald. valve-seat is formed in: the casing Aat 65
one side of the cylinders B and Cand extends o

‘across the outer ends of said cylinders, the

valves ‘being interposed between the onter.
ends ‘of said cylinders and a pressure-fluid-

and from which the pressure fluid = passes.

.through the ports or passages of the said .

valves to the outer ends .of said eylmders

The valve seat or chamber is shown as pro- 75 |

ing F, which forms the bearing-surface for the
Valve-plug and which is provided with slotsor

openings which constitute the inlet and ouf--

8 Q

sages in said plug associated with the cylinder
Bare lettered d d', while those associated with

‘the cylinder Care ' lettered & d®. . The sets of .
- portsor passages formed in the casmo‘A andthe-
‘bushing F embrace ports ¢and ¢, whleh open

from the chamber E to the Valve-seets and into

the same through slots in:the bushing F and

ports ¢ and ¢°, which extend from the outer ends- j
of the cylinders B and (J to the valve-seats go

'and likewise terminate in slots in the bush-
ings. The yalve-plug is provided with a longi-

tudinal centrally - arranged exhaust-passage-“

D’ and is provided with external recesses d d°,
which extend partially around ‘the plug and 95 a

ferm passeges adapted to connect the outer :
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I'lb mounted a short rotative

&

ends of the eylinders with the aijr- -chamber I§ -

when the phw 1s turned into position to bring

one end of one of said paamneadm (" opposite

vne of the cylinder-ports f or . the said re-
cesses «f and «/ beine alw ayvs I communica- |
tion with the supply-portse«’.  The exhaust-

ports 1 the valve-plug are formed by means
of the transverse passages ' %, which extend |

from tlie central exhaust- p*‘m%aue D' of said |
plug to the side face of the pluo at pomtq he-
tween the ends of the recesses « 2 and are -

;uhpted tor commumcatlon with the eylinder-

ports ¢ or ¢ when the valve-plug is turned to
bring 'said exhaust- ports into register with I

the said cvhnder-ports The sets of - passages

and ports for the two cylinders are arranged

hat when the
ust-port mto

at an angle to each other, so t.
plug is burned to bring one exha

register.at its end with a port in the casmg., |

ther eby bringing the exhaust-passage 1)’ into
communication w 11311 the outex and of one of

the cylinder-ports ¢ or ¢, the other exhaust-

port in the plug will be out of register with its
associate cylinder-port,and the latter will bein
| commumcatwn with the recess « or "

The cylinder valve seat or chamber for the

| valve- pluwD opens at its endsduectlvthroucvh ]
the opposite side faces of the main casing A;
but at the end of said casing at which are lo--

cated the devices for actuabmﬂ' the valve-plug
the said valve-seat is closed bv means of a cap-

plate G, which has screw-threaded engage-

mentwith the wall of the casing and in which
Va]v e-operating
spindle. H, through which motion is transmit-
ted to the v alve- pluw At the opposite side of |

the main casing the cylindric opening consti-

tuting the valve e-seat 1s preierabh closed by

means of a dISL I, w hICh is inserted in the end

40

50

' 50'

65

“ed by means. of a pivot-stud », Fig.

of said opening over the valve-plug and held

in said opening by means of a serew-threaded

ring J, said dl%l 1 being provided with a cen-

tral aperture ., fummred opposﬂ:e the longi-

tudinal exhaust-passage ), for the escape of

exhaust pressure fluid from the engine. Said

disk T is employed for the purpose of exclud- |

ing dust from the bearing of the valve-plug

'and to afford an end bearmo‘ for said valve-
plug.

Said cap-plate G and disk Iare arranged
to bear against the ends ot the bushmcr F,
which is held in place by said cap and disk.

‘Pcl(,lxﬂlﬂ 111‘1% or 0'1911013‘3 K ‘Ind L are, ShOWH

.....

ing rmus sem ing to insure twht ]OlI]IJS be-
tween the parts at these points.
Actuating devices for the valve-plug D em-

brace an endwlae moving actuating-rod M,

which is connected mth and operates the

valve-plug D through the medium of the ac-
tuating-spindle H, which is provided with a

crank-arm N, to which the rod M is connect-
A
loose or flexible connection is. prov 1ded he-
tween. the actuatmﬂ-spmdle H and the valve-

)

| or openings adapted for éngagement with ra-.

762,934

p]u . as follows: The end of said valve-p luw
; acjacent to its operating-spindle is plowded
- with two partial or segmental endwise-pro-
- Jecting flanges ' - Fw's 11 and 12, between
the ends of which : are formed radial notches

- dial holding-arms 4 2, ehtendmu outwardly

110

. from a dl‘sh or hub /' on the inner end of the

spindle, as clearly seen in Figs. Tand 8.  Said
spindle is held from endwise movement in its
bearing 1n the cap-plate by contact of the
' disk 7" with the inner ond of saldd cap-plate.
‘md by the contact of the arm N with the outer

ace of said cap-plate. The disk 4’ is free
from contact with the end of the valve-plug;
but: the arms % /7 have close bearing contact
with the ends of said flanges ' Z" so that
~while. the oscillatory movement tra,n%mlttL,J
to the driving-spindles is transmitted directly
to the valve-plug there is no such rigid con-
nection between said valve-plug and sald Spin-
dle as to prevent the valve-plug from main-
taining its position in the surrounding seat un-
mﬂuenced by the adjustment of or any equali-
ties 1n the movement of said drwmw-qmndle.

chamber E tends by its pressure on the adjacent,
side. face of the valve-plug D to press the same
laterally toward the eylinder-ports, and thus
maintain a tight joint between the valve-plug
and 1ts seat, and 1t is manifest that the loose
connection between the driving-spindle and
- the valve-plug, provided as above described,
enables the plug to be thus pressed against
1ts surrounding seat by the pressure coming
thereon without restriction by reason of its
engagement with the sald driving-spindle.
Special provision 1s made to insure pressure
of the valve-plug laterally against the side of-
1ts seat in which the cylinder-ports are lo-
cated by extending both of the recesses «/ and
d* around the plug D past or beyond the in-

in general terms be located at the side of the
plug nearestthe inlet-ports and will have their
ends at approximately equal distances from
the cylinder-ports. Theactual length given to
the said recesses may be greater or less, de-
pendlnw upon the extent of rotative movement
givento the plug, which will control the width

haust-ports and the adjacent ends of the re-

or other considerations; butto produce the re-
sult stated the recesses must extend around
- the plug in both directions from a point on

' ports. In other words, the bearing-faces at
either side of the exhaust-ports may be wider
or narrower than shown, and ‘the lengths of
the recesses or distances which they extend

‘but for the purpose stated the said recesses
-will be arranged symmetrically with respect
to the cylinder-ports in the casing or the ex-

Moreover, the pressure fluid in the sapply--

ot the bearing-facesof the plug between the ex-

o | cesses which register with the cylinder-ports,

the plug diametrically opposite the exhaust-.

around the plug may vary -correspondingly;

75

80
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let-ports cand ¢, so that the said recesses will

1I10.

115
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130
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lmusﬁ"—porbé-'ih the plug, so that pressurc of
the air or other fluid admitted to the said re-
cesses from the supply-ports will tend to press

the plug asa whole toward the part of the
circumference of the valve-casing at which.

the cylinder-ports are located.

In the end of the valve-plug adjacent to the

operating-stud is a small air-hole &', ¥ig: 6,

hwhiCh'Qonnects the air-supply port d* with
the space between - the end of the valve-plug
and the plate G. -Air under pressure 1s ad-

“mitted through said hole o " to the said space
 between the end of the valve-plug and said

.20

25

35

cap-plate G and serves to press the valve-plug
endwise toward the exhaust end of the valve-
seat, and thus hold said valve-plug in contact
with the disk I and prevent leakage at that
end of the valve-plug. The air-pressure thus |
supplied to the space at the inner face of the
cap-plate G also serves to press the. operat~
‘ing-spindle H outwardly and hold the disk 2" |
against the cap-plate G, thereby preventing

leakage between the cap-plate and spindle.

I claim as my invention— | N

1. The combination with a casing provided
with a valve-chamber having admisslon and
cylinder ports, of an oscillatory valve-plug
provided with-a longitudinal exhaust-passage,
a radial exhaust-port extending from said lon-
oitudinal passage to the surface of- the plug,
and a recess extending partially around the
plug at the side of the same remote from the
- exhaust-port in the plug and adapted to bring

+ .

the admission-port into communication with

the said eylinder-port, and means for actuat-
ing the plug embracing a rotative operaling-

- otud mounted in the casingin alinement with

,‘_40

the axis of the valve-plug and which is loosely
connected with the valve-plug by mean

ed to transmit rotative movement of the stud

- to the plug while permitting lateral move-

55

. fluid-su nply passage,
66: chamber, a cap applied to the casing to close

~the end of the chamber, an Ope.rat_ing—stud

ment of the plug -re]:a[] ively
2. The combination *
with a valve-chamber, of a valve-plug in said

to the stud. -

-chamber, a cap applied to the casing over the
| an operating-stud
mounted in said cap and provided on 1ts in-
ner end with an enlargement or disk which
bears against the inner face of the cap, said

plug having a notched flange which surrounds

end of the valve-plug,

the said disk and the said stud being provided

with peripheral arms which engage the notches

of said flange, and means affording a-supply

of pressure fluid to the space between the e_nd
of the plug and said cap to h(_)ld the said disk

against the cap. _

2 The combination with a casing provided
with a valve-chamber and with a pressure-
of a valve-plug in said

ment at its 1
inner face of thecap,

said space by

in contact with

passage and an annu
‘which the exhaust end of the plug has bear-
ing, a cap closing the opposite ‘end of the
chamber, and an operating-stud mounted in
said cap, which 1s loosely connected with the

sadapt-

with a casing provided

Kz

which  is mounted to turn in'said cap and is
loosely connected -at its inner end with the’

valve-plug; said stud having a disk or enlarge-

nner énd which bears against the

_ one of the parts having
a passage which connects said pressure-fluid-
supply passage with thie space between the

plug and cap, and whicb affords pressure 1

_ which the disk on the operating-
stud is held in contact with said cap. -

L ] » *

. 4. The combination with a casing

fluid-supply passage, of a cylindric valve-plug

‘in said chamber provided with a longitudinal

exhaust-passage opening throu oh one end of

. _ ng provided -
with a cylindric valve-chamber having lateral
inlet and cylinder ports and with a pressure-

7.0

the plug, said chamber having at one end an
exhaust-passage and an annular bearing-sur-

¥ace against which the exhaust end of the
1 | a cap closing the op-
posite end of the chamber, and an operating-

valve-plug has bearing,

S0

stud mounted in said cap which 1s loosely con-

nected with the valve-plug, said stem having
a disk or enlargement which bears against the
face of the cap, one of said parts having a

supply passage with

8%

‘passage which connects said pressure-fluid-
the space between the

plug and cap and which affords pressure on

the plug to hold the exhaust end of the latter
said annular bearing-surface.

90

5. The combination with a casing’ provided
with a cylindric valve-chamber having lateral -

inlet and cylinder ports and with a pressure- .
95

fluid-supply passage communicating with the
inlet-port, of a cylindric valve-plug in said
chamber provided witha longitudinal exhaust-
passage opening through one end of the plug,
said chamber having at one end an exhaust-

lar bearing-surfaceagainst

valve-plug, said stud having on its inner end

' disk or enlargement which bears against the

inner face of the cap, one of the said - parts

having a passage which connects said fluid-

supply passage with the space between the
plug and cap and which affords pressure 1o
press the plug endwise against said annular

gole

105

110

bearing -surface and to also press the disk

against the said cap.
In testimony that

my invention I affix my signature, 1n presence

of two witnesses,

A. D. 1903.

REINHOLD A. NORLING..
Witnesses: ' |

(. E. ErRiksoxN,
. A. BURGESS.

I claim the foregoing as’

115

this 24th day of November,
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