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Application filed December 7, 1915

"To all whom it may concern: -

Be it known that. I, Frep E. Norioxn, a
citizen of the United States, and o 1esldent
of Worcester, in the county of Waorcester
and State of Mztss.lchu&,tts, have invented
an Improvement in Valves, of which the fol-

'10wmg description, in connection, with the
“accompanying drawings, is a specification,

like characters on the 1'aw1ng% representing

like parts.

This invention relates to valves which
lication, but which are
particularly 1ntende for use as compressor
valves, -

In order that the prmuple of the inven-
tion may be readily understood, I have dis-
closed sn embodiment thereof in the accom-
panying drawings, wherein—

Figure 1 is a plan view of a compressor or
other valve constructed in accordance with
one- form of iy .invention;

Fig. 2 is'a central cross su‘tlon Lhereot,

Fig.’3 is " vectical section representing

ths valve posiiion in the compressor or
other part with which it (.ooperate':.7 the

'valve being open; and ,
“Figs. 4,5 and 6 are views %mnl-‘u‘ to I‘lgq

1; 2 and 3 Tespectively, the valve being:rep-
1'0%01%,9(1 as_ having a gleatel number of
spives or convolutions.

Compressor and like valves h‘we hereto-
fore been provided. . They have commonly
consisted - of a thin sheet steel, perforated
disk, the periphceral or other pmimn of the
valve being imperforate and attached to a
salid  center
spirals or arms,

This general type of valve
i3 known

as” the Toebriger-Riglor type.

" Other ‘.forms or compressor-valves have been
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of the types of valves above refem'ed to.and

employed one of . which comprises. a flat,,

thin, steel plate sccurcd at one end and po-
sitiorred with respect to a pmt in such man-
ner that the discharge of air is permitted

by the bending of the thin strip away from -

the valve seat.” These several formsg. of

\alves have the essential defect that if thé.

spring’ portion be made lohg enough to al-
low a full epening through the port, the
area’ through the valve is ver much re-
duced for a’ given diameter.
also. fail from excessive deﬂectmn of mate-
rial, and it is impossible to secure -a fully
satlsfa(,toxy free port area in Testr icted
space.

By my invention, I overcome the defecbs

Specification of “Letters Patent.

by variously shaped spring

‘beof rubber,

Such valves

|tont(-(l Sept. 3, 1918
Serial No. 65,602,
in xts p]ufm'lud embodiment I pluvule a

valve whercof one part constitutes the valve
propoer aiid -another part constitites the

seat, no- guide other than the valve: JtsoH 60

bomg NECessuLy.

Referring more puluuhu ly to-the (ll.tw
ings, and first to that imm of iy invention
shown in Iigs. 1, 2 and 3, T have thereri -
represented a portion of an air o othier 65
fluid corpressor, but-it will be obvious thut
my invention is in no wise restricted “to
such wse.  Therein I have represented ' thié

alve support at 1, it having one or woré
openings 2 for the upward passage of the 70
air-or pther Auid throngh the valve eongtiz
tuting. my invendion: bmmm.dmg the st
port 1 is a member 3 having a suitable série
of ports 4 through svhiely the air or other *
fluid passes into the <y]md| ieal ot like por= 75
tion of the compressor:” The cap co-acting
with the valve ts.represented at-bq it bonm
of any suitable form wnd: praferably .\(‘U fiy
also as a-stop or limitihg means to the opén- #¥
ing of the valve, 1 Jrave ‘not iHustrate
the ather. co actmg ‘portions -of the  cou
pressor, bnt it ‘will. be understood that pr
erably..-L-provide a ‘eylinder -having. the
in a piston reciprocated. towand and from. 7
the valve. Such pm,on acts upon - its up—- 85
ward stroke away from the V{JV(‘ to- open’
the latter, and upon -its downward sL)( el
toward the valve to close it. o

In this preferved and siimplest form, the ©°
valve of my invention.as composed of a plu- 90
rality  of “inter-related flexible _mermbers,”
which preferably. ure of spring material
sueh . as stael or-other metal, but-which 'miay
h-nihm or other suitable: ‘HoR
“Preferably T provide
mt'mhols indicated generally at
These wembers are »().F thin showt”
aperial, aressuperposed; and each is com-
pased of any suitable mumber-of gpires ‘o
nnwlntmns. the two. spirals' being d
placed in votation with.respect to cach othi
to a -suitable amounnt, wiich pluf(\ wh
180 degrees.  In that form of my inver
Tierein s.hown the two spirals are displa
to; the extent. indicated, the spaces: betwee
the spires. of cach hpl[‘.ﬂ being' indicated:
8 and:.9 respectively. “The spires “may
conrse, be of any suitable width; ‘and “it,,
not necessary that-the two' or more spirals .
e alike. Thoy may differ in the width of 110
the spires or in otli¢i” respects, not affecting
the mmmph of the invention. In practice, -

metallic materiali
two spiral
6 and 7.
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the part of the spiral 7 of the valve consti-
tutes the valve seat and the part 6 consti-
tutes the valve proper. It will be observed
that in action no guide is required to secure
the proper relative position of the parts of
the valve other than the spirals themselves.
Thus, all friction and wear incident to the
movement of a valve along its guide is
avoided. .
It will be observed that when the valve is
closed, the members 6 and 7 overlap and
when open the port is formed between the
convolutions or spires of the two spiials.
Thus, the seat is formed by the valve itself
and the support 1 for the valve in its closed
position in no way performs the usual func-
tion of a scat, the openings2—2 therein hav-
ing no necessary . relation in form to the
ports of the valve. The ports of the valve,
1t will be observed, consist of two spiral
or- helical openings in the members 6, 7.

- Thus, no bridges or other obstructions exist
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to interfere with the free passage of the air
or other liquid.  When open, the valve as-
sumes a conical form, as indicated in Fig. 3,
wherein for sake of clearness the valve is
shown open to an exaggerated degree. The
opening and closing of the valve are grad-
ual and without shock.

The full opening through the valve sup-
port may be had through the valve ports
existing in the valve itself, and such open-
ing is limited only by the. mechapical
strength of the valve. " The overlapping
feature of the members 6 and 7 does not in
any wiy restrict the port area. The rige of
the V"aiy\'e is determined entirely by the
amount -of air passing therethrough, and
suflicient flexibility may be secured to make
the resistance to the passage of air very
slight. The flexible members 6, 7 may be of
any desired length and the life of the valve
correspondingly is increased. The manu-
facture of the valve is also extremely simple,
inasmuch as if desired the two or moye
spirals may be exactly alike. In the forms
of. my invention herein shown, the two
spirals are exact duplicates of each other.

At:thoir outer.edges the spirals 6, T are
securgd to the support 1 by the cap 5. The
valveiminy, however, be sceured in position

in anyismtable manner, and the stop or cap;
5 mayebe of the form shown o of any othéer

suitable form. The support 1, surrounding
member 3 and cap 5 may be of any suitable
form, since they are provided merely to af-
ford a housing for the valve. Thelr form
and structure may depend on the function
of the valve. N

The form of valve shown in Figs. 4,5 and
6 differs from:that shown i ?Figs. 1,2 and
3 only.in that I have providﬂla spirals 10, 11,
each having a greater. number of spires or
convolutions. It is evident from a com-

parison of Fig. 6 with Fig. 8 that by pro-

1,277,463

viding a greater number of spires or con-
volutions, the deformation of the material of
the valve is reduced by increasing the length
of the spiral, .

In Figs. 4 and 5, the spaces between the
8 1pires of the two spirals are respectively in-
dicated at 12 and 13. If desired, the spirals
may be fastened to each other at their inner
ends in any suitable manner, as, for example,
by a rivet 14 indicated in Fig. 6.

It is preferred to fasten the inner ends 6f
the spirals in order that when open they
Inay assume their proper nosition, as pre-
viously stated. With respect to the form of
the invention shown in Figs. 1, 2 and 3,
it is not necessary that the spirals be iden-
tical and the spaces between the spires of
one spiral may be greater than those be-
tween the spires of the other. As in the
form of my invention shewn in Figs. 1, 2
and 3, the spiral 10 constitutes the valve
proper and the spiral 11 the seat, but the
space of the spaces between the spires of
each member does not determine the form of
the port when the valve is open. .

Tﬁe spirals shown in the several figures
may be formed in any suitable manner, as,
for example, by perforation of the material,
by bending a narrow strip edgewise or by a
combination of both methods. Obviously,
the two or more spirals may be formed from
separate pieces, such, for example, as 6, 7,
or 10, 11, or they may be formed from one
piece, the coils being made to overlap. 1In
the latter case, the valve would not close
flat, but would be of cylindrical or conical
form, deﬁending upon the winding of the
spiral. Iach spiral 6, 7, 10, 11, if distinct’
from the co-acting spiral, may be formed
from a single piece or may be constructed of
two or more pieces.

Having thus described one illustrative em-
bodiment of my invention, I désire it to be
understood that although specific terms are
employed, they are used in a:generic and
descriptive. sense and not for: urposes of
limitation, the scope of the inveéntion being
set forth in the foﬁowi‘ng claims.

Claims: C ‘

1. A valve comprising a plurality of in-
ter-related, spiral, flexible members, the
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spaces between the spires of the respective -

members being mutually covered by the
other member, ‘

2. A valve comprising a plurality of infer- .

related spiral ‘members, one acting as a
valve seat and the other as the valve proper.

3. A compressor or other valve compris-
ing a plurality of spiral sprin members
constituting in thefnselves a valve proper,
the seat therefor .and the guiding means for
the valve, ‘

4. A compressor or other valve com ris-
il:ig a plurality of flexible, spiral memli)'er's
adapted to seat one on the other, thereby to
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form a valve #nd seat, whereby the port is
‘determined in shape and area solely by the
snid- members.

5. A valve comprising, in combination, '

two superimposed sheets, cach bresenting a
unitary outside portion and a he'lix cut with-
in said outside portion, onc of said sheets
serving as the valve proper, and the other
“as a seat. ‘

10 6. A valve comprising two spiral flexible

-y k3
resilient ‘members, one above the other, one
serving as the valve proper and the other
as the seat therefor. :

In testimony whereof, I have sigued my

name to this specification, in the presence of 15

two subscribing witnesses.
, FRED E. NORTON.
witnesses’:

C. F. STEvENS,
Maxry G. McCarruy.
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