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LA VERNE W. NOYES, OF CHICAGO, ILLIN OIR
AIR-COMPRESSOR.
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SPECIFICATION forming-part of Letters Patent No. 563,794, dated July 14, 1896.

Application filed December 31,1894, Serial Ne, 533,433,

(No mogel.)

To all whony it 1 7 CORCETTy: '
Be it known that I, LA VERNE W. NOYES,
acitizen of the United States, residing at Chi-

caco, in the county of Cook mul the of 1lli-
nois, have invented & certain new and usef il

'Immmrem{lnt in Air-Compressors, of which

the following is a specification.
Myin Ventl onrelates to mr-eom pressing ma-
chinesor ‘‘air-compressors” (asthey are com-

monly termed) adapted to condense air as a
motive fluid or for other purpdses and com- |

prising a set of air-compressing piston-cylin-
ders arranged in annularseries and provided
with dlﬁerentmlly—qwmtm pistons, that 1s
to say, with pistonswhich reciprocate non-co-
incidently. |

In an air-compressor characterized by my

invention the air is compressed by the action

£
1

2o

of pistons in cylinders, and is allowed to es-

cape before the appr Oﬂchmﬂ ]318'55{)]15:’ through
a valved passage to such reservolr or S‘EOI’EI‘—TL
means as may be employed.

- The piston-cylinders are arranged in annu-
131 seriesand are provided with dift erentially-
operating pistons. The set of piston-cylin-
ders revolvesin unison with one of the mem-
bers of a rotary discharge-valve, which 1s

ported to discharge the e{)mpressed air from |
continuous, and at the same time the ¢ylin-

the piston- eylmdms successively, by which
arrangement I can provide the rotary mein-

‘ber of such valve with the piston-cylinders,

and also I can arrange the piston- eyhnder

upon a wind-wheel and adapt the hub of such
wheel to form one of the members of said
valve. Where the set of piston-cylinders is
thus carried by a wind-wheel, which serves as
a motive power, the ports of the rotary mem-
ber of the valve lead to the piston-cylinders,

and since such member operates in conjunc-

tion with another ported member the dis-

charge-outlets from the piston-cylinders will
e pasatwely opened and closed during the
rotation of the wheel, and as a direct 1"(—?:811]’[
of such rotation.

The piston-rods project from the outer ends
of the cylinders, and are caused to operate
byreason of a series of pitmen, which are sev-
erally pivoted to the piston-rods and tied to
swing about a center eccentric to the center
or arbor about which the piston-cylinders are
arranged. The piston-cylinders could be held

q‘ratmnmy, and said eccentric, to which the

pitmen are tied, could be the wrist-pin of a
revoluble crank arranged to carry such pin in
a circular path about a point central to the
annular series of piston-cylinders, but as a
preferred arrangement and matter of special

| improvement the annular set of piston-cyl-

inders revolves, while the center about which
the pitmen are arranged to swing is fixed.
This arrangement causesadifferential action
on the part of the pistons, whereby, while
some of them compress air within their re-
spectively-allotted cylinders, others are mak-
ing reversestrokes, and hence the operation of
condensation and service will be continuous.

The provision of a hub or head, comprising
or provided with a series of piston-cylinders

and having a series of ports leading from the
‘back or inner ends of the piston-c¢ylinders

and arranged radial or substantially so to a
ported hollow arbor about which the head re-
volves, involves an auntomatic valve action
whereby the said ports in the head are suc-
cessively opened and closed, said ports being
successively brought into communication
with the conducting-passage in the arbor, so
as to discharge therein, and affer such dis-
charge cariied out of register and automat-
ically eclosed. Ilence the discharge will be

ders will communiecate with the conducting-
passage only at such times as they are brought
intoservice to discharge condensed air. With

this arrangement, therefore, a check-valve in

the conducting-passage could be dispensed
with, since back pressure within the arbor or
conducting-passage will be met and overcome
by the constantly inflowing condensed atr,
and will have no opportunity of gaining ac-
cess to the eylinders in which the pistons are
making return strokes, since such cylinders
will be closed during such periods.

Yarious other magters of detall, construc-
tion, and arrangement serving to provide &
highly efficient air-compressor are hereinaf-

55

6o

So

ter fully set forth in connection with the ae-

companying drawings, in which—

IFigure 1 I*epresents in sideelevation an air-
compressor embodying my invention and ap-
plied to a wind-wheel. Fig. 2 1s a section
takell vertically and centmlly through Fig. 1,
Fig. 3 represents, partly in side elevation and
pm*tly in longitudinal section, the annular se-

ICO




oo nallysthrough a portion of the hollow :arb_or; |
o about which the annular set of piston-eyhin- |
7 .represents on a larger
scale a ;-_10ﬂgimld_11m1_ section through one .ofi_
“the piston-heads anda portion of its allotted |
cylindey, the plane ot section thr ou'ﬁ'h the pis--
r_:‘L()n head being indicated by line z

oo ders revolves.
T LO
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pitmen.

]1 1o,
:f p_ls_t@n:;-hfe-a;d-.:-si- |
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“riesof piston-cylinders, said view also inelad-
ang. the 'plStOll‘% and. portions ol some of -the.
4 18 a section: mken through:
the - ﬂ‘lbate‘f pmtmn of Ifig.

- Fig.

I‘lﬁ

111 1* 1o,

Flﬂ S 18 a Sectlon taken on lme

cylinders arranged for a eorrespondin:

at said ends of the cylinders, and bemmn% 4
ab points somewhat remote 11 om the same.
The Cyl nders may be rigidly secured to or
they can be made integral with the hub or
head, and any further suitable means for
bracing the cylinders can be employed. Ior
example, the rods 5 of the wheel can be se-
cured to lugs 6 on the outer end portions of
the cylinders. Where the set of pistons are

to be operated from a point which is fixed |

with relation to the revoluble set of pistons
and which 1s eccentric to the axis aboutwhich
the set of piston-cylinders revolve, I provide
for the pistons a corresponding sevies of pit-
men I, having their inner ends maintained
upon 2 bemn’lp which is eccentric to the axis
about which the set of pistons revolve, and
having their outer ends connected with the
pistons.

ner ends of the pitmen 1s arranged to revolve

upon the wrist-pin 7 of a crank Ii, which 1is
preferably rigid with one end of a 5Lab101m1*3?
arbor 8, provided for sleeve D.
ends of the pitmen are desirably recceived
within an annular recess of the bearing G,
and are pivotally held within said recess by
pins 9. DBysuch arrangement the pitmen are
free to swing about a fixed center which is
eccentric to the axis aboutf which the set of

Las. aforesaid.
of the set of eylinders and pistons about an
“axis eeccentric to the bearing to which the - - -
pistons aretied bythe pltmenj an 111115t1*atmn- [EEEENE
of the two extremes of throw or stroke on the .
“part of two directly opposite: 1}15‘[@11:, bemﬂ
-S]l(}W'"ll in Figs. 1,2, 3, and 9. S

“The plston (*yllnders may be descubed as
ﬁdmtm{r from a hub or head, for-exampie, - -
and for 'thie' broader purposes. of my invention
“they may be so -considered; but as a matter-

“init
_:1_0011111;,1113“ ardly, so as:to -ShOWﬁLth
Ifig. 9 shows' in side elevation:|
~the annular set of piston-cylinders-and 1ilus-
trates an arrangement whereby the piston-
-eylinders are arranged tangential tothearbor |
1n-aoway. to per 111113 the: plstmm doing the|
“oreater work Lo b(} pw ﬂle’i WLth th L1 %110t~=
: Led pitmen. - |
~In said dmwu’lgb the plbtt:}“ﬂ cylmdel S A are |
_7110 id with and project from: a head or hub on
~one end of a sleeve B, arranged to form the
hub of  a wind-wheel €.
~orvide-at the center of =the'=:wheels a-multiple {
~ooeylinder-bead, which revolves in unison with
oo thewheel; and which carries a series of piston- |
B B Te I
woonof pistons D

[ doing the

| Ill.. this way I pro-{

& series:
8 T’he. heads 1 of the pistons.
cwoowork within the eylinders A and the rods 2
coonccof csald opistons project from the outer ends
< the eylinders and work through guide-bear-
-ings,; which are conveniently for med bycast- |
::?'_::mg,s I, secured upon the outer ends of the |
cylinders and adapted to provide bearings 3

formed within said
“have their inner ends interiorily connected
~with ports or passages 13, which latter are
The inner |

piston-cylinders revolve, and since the pig- - .
~men are pivotallyconnected with the pistons ..
cearried by said cylinders the pistons will be
on line «. w. |
e Fig. 5 is a section on line ¢ ’?j in Tw 4. Fig.
EERRI 3 15,&8(3@‘01011 taken. centrally and 101101t11c11r.-

7O
operated byarotation on the part of thehead . ..
comprising ‘a: series of piston-cylinders A, .
- T'he actions of the pistonswill .-

necessarily be timed by the bodily rotation - e

[ of further improvement. thebe cylinders are 85 -
{ set tangential to the arbor for the purposeor . ..
tempor ELI*llj?' bringing such piston as may be - -
1’*e{mtest a,meum of work parallel
o nemly p.-mmlld with 1ts allotted pitman.,

whereby a more direct pull-is attained and.
“the ' resistance to: be overcome: lessened. -
tThus in Figs. 1 and 3 the piston-cylinder at- -+ .
the highest point is understood to have jusy -
'ﬂmnjpleted its discharge, while the one at the = -
;-_-._’_loft of the same1s. dlSChEbF“‘lﬂ“ condensed air.

In Fig.

shaft or arbor 8, which latter is made hollow
and adapted for connection with any suitabie
storage tank or reser VOiI‘ by pipe connection I.

The hollow arbor 8 1s also adapted to re-
ceive compressed air from the piston-cylin-
ders, and to such end 1t is provided with a
port so arranged that during the revolution
of the set of piston-cylinders said cylinders
will successively communicate therewith.
Two or more cylinders may through the me-
dium of suitable ports communicate with
the air-conducting passage 11, formed through
arbor 8, the. mmnﬂ'ement of ports in Fig. 5
being adapted to permit the piStOll*-C}’lilldel‘S
to thus commmunicate with said passage suec-
cessively in pairs. Thus 1n Kig. 3 two cyi-
inders are shown in communication with
passage 11.

With reference to the arrangement of port-

~age, the hollow arbor is provided with a lat-
The bearing & herein provided for the in- |

eral port 12, communicating with passage 11,

arbor. The cylinders

radial to arbor S and arranﬂed through the
central portion 14 of a head common %o and

~comprising or provided with the set of c¢ylin-
~(lers.

During the revolution of the set of
cylinders the passages 13 will successively
communicate 1n pairs with port 12.. In con-

| nection with the foregoing, a packing ring or

0o

1 the pitmen- Gonnected with' Lhe SRR
i'=1}1stmls of S.;le cylinders arve not strietly par-
-allel with the same, but in Fig. |
“tial arrangement. of piston- cyhnders 1s sueir -
“that said plstons and- pltmen are pamllel at
‘the point of discharge. . - o
“The rotary hub or liead 13, ‘whmh earr 1es Lhe.; R
=sot_ of piston-ecylinders, 15 ‘mounted upon ¥

"9 the tangen- . .
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ranged over the port in the arbor and made

of a size to permit it to connect at any one -
time with two of the ports 13, as best 1llus-

trated in Fig. 4. The arbor is reduced to

form offsets 17, Fig. 5, adapted to provide

seats for the ends of the packing ring or
sleeve, and said arbor is also further reduced

in diameter between such offsets or seats, as

at 18, so as to leave an annular space 19 be-

tween the ported portion 18 of the arbor and

the packing-ring. |

- In order to expand the packing-ring to an

extent to hold it close against the rotary hub

~or head and thereby prevent leakage through
- such norts 13 as are out of register with the

port in the packing-ring and thereby closed
by said packing-ring, a spring 20 is coiled

about the ported portion of the arbor so asto
lie between the same and the packing-ring.

‘This spring is coiled so as to cause it to tend

to unecoil to an extent to press against the
inner side of the packing-ring and thus tend
to expand the latter. It will also be noted
that the convolutions of said gpring will al-

“ways be apart and hence insure the com-

- munication between ports 12 and 16 of the

20

~arbor and packing-ring.

It will be noted that
by such arrangement port 12 of the arbor can
be considerably smaller than port 16 through

‘the packing-ring, since air entering port 16

will pass into the space between the ported

4G

<

Alr.

and hence will be closed.

portion 18 of the arbor and said packing-ring.

- Thearborisprovided with asuitable check-
valve & to prevent back escape of compressed
This valve is conveniently arranged
within passage 11, Fig. 6, and opens toward
the storage end of such passage. It will
therefore permit air from the pistons to be
forced through passage 11 past said valve in
a direction toward the point of storage, while
on the other hand it will close with the stor-
age pressure.

working, and has its seat 22 arranged within
passage 11. | '

As hereinbefore mentioned, however, said
valve can be dispensed with, since, owing to
the arrangement of ports in the head and
packing-ring, the ports after discharging the
air from their alloted cylinders will pass out
of register with said port in the packing-ring
This closed. con-
dition exists while the pistons are making

their back or return strokes, and only termi- |
‘natesattimeswhenthecylindersareready for

~ discharging condensed airinto the port of the

6o

packing. The foregoing matters therefore

provide an automatic rotary valve arrange-
~ment comprising a series of ports which, by

reason of the rotation of the head carrying a
set of air-condensing piston-cylinders and
pistons, successively open and close, as here-
inbefore described. | |

It will also be seen that the hollow shatt or
arbor provided with a suitably-arranged port

Said valve is also preferably
provided with a spring 21 to insure perfect

thatthe head or hub provided with the piston-
cylinders forms another member of such
valve, and that the ports of said head or hub
lead to the piston-cylinders. |

The piston-heads 1 are valved so as to per-
it them to make their back strokes. Fig. 7
illustrates one of said valved piston-heads.
Referring to said figure, the head 1 fits with-
in the cylinder, and has a limited movable
connection with its allotted rod 2. To such
end, the head is centrally bored to receive an
end of the rod, and is provided with a pin 22,
which passes through a longitudinal slot 23

sleeve 15 18 arranged between the head and | forms one member of a rotary valve, and
the arbor, and is provided with a port 10, ar-

70

75

85

in the rod, so as tolimit the extent of relative

longitudinal movement between the head and

rod. The end of the rod is beveled or ta-
pered, as at 24, and one end of the bore within
the head is correspondingly tapered, as at 29,

s0 as to form a seat for the tapered end 24 of

the rod. The walls of the bore through the
head are also provided with longitudinally-

| arranged channels 26, (see also Fig. 8,) which

said channels open at one end of the head,
but terminate short of seat 25. By such ar-
rangement the rod serves as a valve and the
seat 25 as a valve-seat, since, during the
stroke of the piston in a direction to compress

air, said valve will be closed upon its seat,

while on the other hand, during the back
stroke of the piston, the tendency to create
a vacuum back of the same will cause the
head to lag to an extent to open a passage-

way entirely through the head. Said pas-

sage-way is thus formed through channels 20
and the beveled end of the bore through the

Q0

85

100

head, the beveled end of the rod being at

such time back from seat 25 and opposite the
channels 26. | |

~ As a means for packing the piston-head 1
it is provided with an annular beveled or in-
clined seat 27 for an annular sheet-brass or

‘metallic packing-ring L, which can be in two

or more plies or layers. The packing-ring
flares outwardly from its seat so as to bear
against the inner wall of the piston-cylinder,

and by properly grinding the outer bearing

edge of such ring the outer layer, which bears
against the inner wall of the cylinder, will be

‘sharpened, and thereby provide an air-tight

packing. Said ring is held against its seat
by a nut M, which is screwed upon a neck 28
on the head and arranged to press said pack-
ing so as to cause the same to bear against
the inner wall of the cylinder.

The nut M is chambered, as at 29, 1o re-
ceive a lubricant, and this chamber can be
supplied by way of a port 80, formed through
the head and valved by any suitable means,
for example, by a ball-valve 31, normally
closed by a spring 52.

In place of revolving the set of piston-cyl-
inders they could be held stationary, and the
crank H could be arranged to revolve, and
hence in certain claims 1 desire to include
such arrangement. My improved machine
can be applied to a wind-wheel, as shown, or

105
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- ocessively establishin

. ¢harge 1rom such piston-cylinders through

1 the other coacting member of the %md r otary
S V:{lee sub&tantmlly as described. I

1200

S 311‘3

s

A0
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it.can be applied to any other: smtable duv | eylinders and -having
:mﬁ‘-wheel or 1*01,&1*37 driving-head.: SRR

WVha,t 1 claim as my invention is— -
1. An alr-compressor comprising

o and cutting of

2. An air- eompre%sor 001]1131‘1%111
compressing

structed with a couple of coacting ported
members Lor elffecting the dleh&I‘ﬂ'e from a
plurality of piston-eylinders, sueeessively,
one member of the valve being provided with
a series of ports severally connected with such
piston-cylinders, and the other member be-
ing a laterally-ported hollow shaft which also
provides an eduction-passage leading from
the valve, said shaft being also provided with
a crank with which the pistons are connected,
substantially as deseribed. |

4. An air-compressor comprising a wind-
wheel carrying a set ol alr-compressing pis-
ton-eylinders having reciprocating pistons
operating substz—mtially as set forth, and a
rotary discharge-valve operated by the wind-
wheel and ported to effect the discharge from
a plurality of piston-cylinders, substantmlly
as described.

5. An air-compressor comprising a wind-

wheel carrying aset of air-compressing piston- |

a leVOII.I-z |
z ble set of air-compressing piston-cylinders |
provided with reciprocating pistons operat- :

- ing substantially as set forth, and a rotary
SRR dl&eharoe valve constructed with a couple of |
SRS coac.tmn' ported members for effecting the dis- |
charge from a plurality of piston-:eylin%ders,;
. suecessively, one member of the valve being -

- arranged torevolve with the revoluble set of
. piston-cylinders and provided with a series

of ports which are severally connected with :
the piston-eylinders and arranged for suc-:
{ the dis-

ethe hollow shatt having -
port, a set of piston-cylinders arranged to re-
volve about the shatt and prowded with re- .
cciprocating pistons and interiorly connected:

10 swing

;Vldm
air is condncted to some suitable receiver and.
Thaving a lateral port, @ head arranged to:ve-
volve about the hollow shaft and comprising
& series of air-compressing piston-cylinders
‘provided with reciprocating pistons, a pack-.
ingarranged between the Tollow shaft and
zthe head and having: a port in communica-: .
tion with the port of the hollow shaft, said
adapted to provide space =
1 between 'its p@rted portion and the ported
packing, and the head being prcamded with
| ports arranged radcialto the pcwkm gand lead-

Ppiston - oylmders provided :
with 1"6(,1procat1nrr pistons operating substan-
tially as set forth, and & rotary discharge-
-valve constructed with a couple of: coacting
ported members: for effecting the: discharge
- from a plurality ol piston-cylinders, succes-
o 81vely, one member of the valve belng pro-
- vided with: a series of ports severally con- .
oo nected: with Suoh piston-eylinders, and the
. 30 othermember being a hollow, laterally-ported | hollow shaft being
. shaft which also prowdes an: eduction-pas- :
o gage leading from Lhe ‘smd V&lve, subsm:m |
'552:5;tmllya%(16%111)6(1 SEDUEEEEE R

3. An aix- compressm' | eompmsnw_ a Set of 11
air-compressing piston-cylinders provided .
- with reciprocating pistons operating substan- | -
- tially as set forth, and a rotary valve con- |

| eylinders are: arr mfred, a rotary discharge-
| valve constructed Wlth a couple of ported
‘members and comprising as one of said mem-
bers the hub of the wind- -wheel, and recip-
rocating pistons for the piston- eyhndem oD~
: _emtmﬂ substantmlly as described. SEE

6. In an air- compressor, the cembmmmn @f

at their inner ends with ports which succes-
sively open to communicate with and dis-
chargeinto the port of the hollow:shaft. and '
pitmen connected: with the pistons and tied.
about a point ‘eccentric to the axis:
‘about Whlch the set of: piston- eylmdms "Le-ni:
SEENEERN | volves substantially as described. RS

a Set of;;

a hub upon which said

60

& laterally-arranged

70

111 an air-compressor, a hollow a]mft Dro-% o

a passage through which compr essed
30

gd

ing from: the pl%ton cylmders, substantmllyé i

as “described.

8. I an alr- compl*essor,: a revoluble set of L

alr-compressing piston - cylinders: arranged
tangential to the axis of rotation and bro-
Vided with reciprocating pistons operating
substantially as described.

9. Inanair-compressor, a rotary head. a set
of piston-cylinders carried by the said head
and arranged tangential to the axis of rotva-
tion, 1eclp1‘ocatm pistons, and pitmen at-
tached to the pistons and tied to swing about
a center eccentric to said axis, Substantially
as described. |

10. In an air-compressor, the rotary head
or hub provided with alr-compressing cvlin-
ders and having ports 13, in combination with
the hollow shaft and packing ported as set
forth, and a spring between the hollow shatt
and packing.

LA VERNE W. NOYES.

Witnesses:
ARTHUR F. DURAND,
RETA M. YWWAGNER,
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