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To all whom, it may Concerw.: |
- Be 1t known that I, JOEN H. REYNOLDS, a

citizen of the United States, residing in the

. ecity and county of New London, and State of
-5 Connecticut, have invented certain new and
useful Improvements in Air- Compressors,

- which improvements are fully set forth and
described in the following specification, ref-

| erence being had to the accompanying three
10 sheets of drawings. - o I
The immediate object of this invention is

the production of a peculiar form of air-com-

pressor, by means of which the force and flow

- of water, as distributed under high pressure

15 in ordinary service-pipes, may be utilized,

thus making it possible to accumulate and

- hold in reserve for power or refrigerating pur-

- poses a vast amount of energy that is now
wasted. | |

- 20  Mysaid apparatus is intended to be placed

in a line of water-pipe in such manner that

whenever a faucet or valve is opened at the-

delivery end of the pipe the flow of water
- therethrough willserve automatically to start
25 said appartus into action, causing it to com-
press a certaln quantity of air and force the
same into a recelver, from which it may be
used as needed. |

T'o ald in explaining my newly-invented

- 30 apparatus, I haveprovided theannexed draw-
ings, in which— - T :
IFigure 1 18 a side elevation of said appara-
tus, and Kig. 2 shows, principally in vertical
- section,theair-compressing mechanism. Fig.

35 31s a plan view of those parts located below

line ¢ « of IFig. 2. Fig. 4 is an elevation of
one of the water-cylinders and its piston-rod,
showing particularly the mechanism for con-

| trolling the valve through which the water
40 enters said cylinders. Figs.5,6,7, and Sare

detail views of a rotary valve through which
the water in the cylinder escapes after hav-

- 1ng performed its work. -
I have illustrated my invention as includ-

45 1ng two systems of water and air compressing

cylinders, as by such an arrangement a more
constant or continuous outflow of water may
be maintained, for the reason that when one

'substant-ially alike T shall give a 'detaﬂed de-
scription of only one.

Referring to the drawings, the letter ¢ de-
notes the base upon which my device is mount-
ed, and b6 a top plate supported somewhat
above said base by means-of vertically-ex-
tending rods or bolts ¢, the opposite ends of
which are securely clamped to the base ¢ and
plate 0, respectively, by means of nuts ¢, said

base a, plate b, and rods ¢ thus forming a

rigid framework inclosing and supporting the
operative portions of my device. . | |

To accomplish the compression of air by
means of my device, one or more sets of cyl-
inders are provided, (preferably two,) each
set composed of what I term a ‘* water-eylin-
der” d and an ‘‘air-compression cylinder” e.

55

%)

05

Cylinders d and ¢ are in vertical alinement .

with each other, the former being mounted,
as shown, upon base ¢ and the latter depend-
ing from the under side of plate b. A piston-
rod f is provided common to both eylinders

‘d and e, said rod bearing upon one end a pis-

ton g of pecular construction to coact with
the water-cylinder d and upon its opposite

end a piston /i of the ordinary type to coact -

with the air-compression cylinder.
- By the introduction of water under pres-
sure into cylinder d a reciprocating motion of

piston g within said cylinder is attained, and

through rod f similar motion is imparted to
piston /2, the movement of which latter within
1ts cylinder e serves to compress air therein
and to drive such compressed air into a re-
ceiver, as is fully explained hereinafter. |
- It has already been stated that my device
is placed in the line of water-pipe, and it is
the pressure of water caused to flow there-
through by the opening of a faucet or valve
at the delivery end of such line of pipe that
I have utilized to operate the system of pis-
tons just described. | ' |
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Referring now to the manner in which said.

flow of water serves to operate the pistons and

to the construction of the cylinders and other
elements of my device immediately connected

with the controlling of said flow of water,

95

Fig. 2; the letter % denotes a pipe by means

of which water is introduced directly into the 100
cylinder d, said pipe k leading into the lower
| end thereof. Piston ¢ has centrally located -

.~ system stops the other system starts into ac-
- 50 tion and the outflow of water is thus inter-
- rupted, but inasmuch asthe two systems are

4 Tk
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on one face a boss ¢’, and extending through
sald piston and into said boss from the oppo-

site face is a cone-shaped chamber ¢? from

the SIIIELHel end of which a number of open-
mfr's g° lead outward through boss ¢'. DBoss
¢' serves also toreceive that end of piston-rod
1 that is coincident with piston g.
Reference-letter m denotes a conical shell
which when my device is assembled is seated
in and snugly fits the cone-shaped chamber g~,
but is free to be revolved therein.
Piston-rod fis tubular throughoataportion
of its length, as at 7, and such tubular por-
tion is adapted to receive a stem or rod m/,
extending from the Smaller end of the con—-
1cal shellm Fig. 2. Rod m'is provided near
its free end with an arm m*, projecting at right

angles thereto, said arm passing outward

through an opening or slot 7? in the tubular
rod /. 'The conical shell m is provided with
openings m?, similar to the openings ¢® of
bhoss ¢'.

It will now be tea,dlly understood by refer-
ence to Figs. 2,7, and 8 of the drawings that
shell m may be $0 revolved in its Seat as to
carry its openings m? either into or out of

‘alinement with openings ¢° thus providing
‘means of communication thloun'h piston ¢ to

the opposite end of cylinder d. “When piston
g is in 1ts lowest position, with its conical
shell m so located as to close the passage
through openings m* and q as shown in the
left-hand cylinder of Fig. 2 &nd also in Kig. 7,

the introduection of water thy ough pipe % nto
said cylinder serves to drive 111@ piston g up-
ward within the c¢ylinder, this upward move-
ment also carrying upward rod f and the in-
ner rod 7' until piston ¢ has nearly reached
the opposite end of the cylinder d, when the
arm m°, projecting from rod m’ through the
opening 7* of rod f, comes in contact with 2
fixed cam n, supported upon a framework 2/,

mounted on posts ¢. Ifurther upward move-
ment of the said traveling parts now Canses
the end of said arm m?, engaging cam n, to
follow the outline of said cam, which engage-
ment effects the partial revolution of rod m/'
within rod f, and when piston ¢ has reached
its highest point in the eylinder d (the posi-
tion shown in dotted lines in the left-hand

cylinder ) said rod m' and its connected shell |

m will have revolved sufficiently to bring into
coincidence the openings m° and the open-
ings ¢° as shown in the right-hand cylinder
of Fig. 2 and in Fig. 8, when the water will
be allowed to pass fr eel}:r from the lower por-

tion of eylinder d through the piston and

thence through a pipe o, ]eadlnﬂ' from the cyl-

inder-head d"to a faucet at the delivery end

of said pipe. .
- To guard against any possibility of the re-

turn or backward flow of water through pipe
O into eylinder d after the flow of W{:Ltel from

pipe k is shut.off, a valve O’ is located in pipe
O, the constr ucuon of which is such that wa-

ter can pass therethrough only in the direc-

tion of the arrow adgacent thereto. It will

‘ment of rod f

572,372

therefore bereadily understood that the flow

of water from cylinder d will force open said

valve O" and allow the water to pass out, but
any attempt ol the water to return to cylin-
der p will result in the closing ot the valve.
So soon as the flow of water is shut off pis-
ton ¢ at once commences to descend by grav-
ity, (or by aid of the companion piston ¢
when a double-cylinder system 1s employed,
as hereinafter described,) the arm m? in such
downward movementengaging asuitable cam
n* when the piston g has nearly reached the
lower end of the cylinder, such cam serving
to swing the arm in the direction opposite to

70
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that when engaging cam n, and thus revolv-

ing rod m' and its shell m in the proper direc-
tion to again close the passage through open-
ings m? and q°,
accomphshed Just as the piston reaches the
bottom end of cylinderp. The piston is then
again ready to travel upward so soon as the
flow of water is turned on.

~ To control the flow of water- from pipe 2
into cylinder d, so that such flow may beshut
off when the hlﬂ'hest point in cylinder d has
been reached by the piston ¢, and in order
that the piston may be allowed to return to
its lowest position to be again acted upon by
the inflow of water, the followinﬂ' described

“automatically - actmo mechanism has been
provided:

Reference- letter » denotes a ver 1)1(3.‘-]:11}7-61-
tending rod supported at its upper end in the
free end of an arm p’, secured to one of the
posts ¢, and near 1ts lower end having a bear-
ing @' in the base a, which rod p is capable
of a vertically-reciprocating movement in 1ts
said bearings. Located in the pipe & is

wwalve &/, on | the stem %&* of which is located

an arm k% the free end of which 1s slotted to
receive either the end of rod p or a pin p?
projecting therefrom, and on said rod p are
collars p? pt. I‘medly secured to rod f and
projecting at right angles therefrom is an
arm f°, the free end of which lies in the path
of said collars p° p*. When valve £’ is open
and the flow of water from pipe k& is forcing
the piston ¢ and 1ts rod upward, such move-
ment of rod f correspondingly raises the arm
73, the free end of which latter engages col-
lar p° just before the piston g has 1*eached its
highest point in cylinder d or approximately
at the time that the conical shell m begins to
revolve to allow the passage of water th1 ough
piston ¢, said arm /3 and collar ° being so

and this last-named 1esult 1S

GO
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located on rods f and p, respectively, that

suchengagement of the partsisaccomplished
atthe time stated. Continued upward move-
‘now acts through arm 73, en-
caging collar p° to correspondinffly draw up-

fwd the said arm p and to raise the free end

of the arm %3, secured to the lower end of

said rod p until rod f has reached its highest
position, as shown in dotted lines, I‘1t, 1,
when rod p will have been raised suff

clently

125
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to rock arm f?from the position shown in full =

lines to that shown in dotted lines, and T-Y_iu




thus have resulted in 100]{111& the valve-shaft

 k? sufficiently to close valve %' and bring it
~1nto the position of the right-hand valve of

- does Just before p1st0n g has reached the bot-

Fig. 2.  Asthe piston moves downward again

the rod p will be left in its highest p031t10n
until arm 7° engages the collar p*, which it

- tom of the eyhnder when rod p is forced

-downward, rocking arm %® into the position

shown in full lllileb, Fig. 4, thus again open-

ing valve k' just as the plston q has reached

- 1ts lowest point, after which the various op-

~erations described again take place and are

repeated so long as there is a flow of W&ter
through pipe L
The manner in which the

r

oW of 'Water 1S

- utilized to impart a reciprocating movement
- "to piston ¢ and connected parts being now

20

- understood, an explanation will be given of

the mannerin which such reciprocating move-

~ ment accomplishes the compression and stor-
- age of compressed air.

Cylinder e is provided with inlet and ountlet
passages, (shown in the drawings as pipes s

~and t,) each of which is prowded with valves

s' and {', said valves being of such construe-
t10_11 as to allow the passage of air there-
through in the direction indicated by the ar-

o rows adjacent to each, the tendency of air to

- 30

pass in the opposite directions resulfing in

the auntomatic closing of said valves and pre-

venting such passage..

vacuum in sald cylinder, and to overcome
such vacuum air rushes thereinto through

~ 1nlet s, forcing open and passing freely by

" valves ¢/, plston g being now in the position

- shown in the left- hand sectlon of IFig. 2.
- soon, however, as the return movement of

. 40

S0

sald eylmder commences it begins to drive
before 1t and compress within cylmdel ¢ the

~alr just admitted. The air now seeks an out-

let through pipes s and {, but is prevented
from passing out through plpes s by the au-
tomatically closing of VELIVE‘S s', as described.

 The forcing of air into passage ¢, however,

opens valve t', thereby a,llowmﬂ* the current

- of air to pass throuwh pipe ¢ to a suitable re-

59

celver v. The air thus forced into the re-

celver 18 prevented from returning to the cyl-

inder e by the check-valve?#. It will now be
readily understood that air can enter cylinder

- eonlythrough pipe s and leave only through
- pipe t.

55
- system of water and air compression cyhn-

While I have thus far described g single

~ ders, 1 have shown in the drawings a double

60

system of such ¢ylinders. The latter form is
preferable and when thus constructed the op-
erating portions of one system alternate in

"-posmon and motion with those of the com-
‘panion system, and when two systems are

employed I preferably connect rods f by
means of a W&lkmn-beam w, hinged centrally

on a horizontal rod w' supported by posts c.

By means of walkmg beam w.the upward
trm'el of the rod f and connected parts of one

Y hen piston 2 moves.
-downwm d 1n cylinder e, it tends to create a |

through the said fancet.

system forces downward the rod fand con-
nected parts of the companion system, which
return movement is thus more satisfactorily
accomplished than when dependent upon
gravity.

When the double system 1is employed the

valve stem or shaft %2 is preferably made suf-
ficiently long to engage pipe k of each system

and thus to supporb upon each end avalve k',
These valves are set at a quarter-turn to eaeh |

other so that they may admit and shut off
the flow of water altemately to their respec-
tive cyhndms g. When valves &* are ar-
ranged in the manner just described, only a

_smgle rod p and connected parts for control-

ling valves &' is required, but it will be readily
seen that, if desired, each valve %' may have

118 own eontrolhnﬂ' mechamsm

In the accompanying drawings the plpes k
are shown as leading from a common pipe %?,

to which they are Jomed by means of a T ?55

This feature is also carried out in the case of

outlet-pipes o, leading from cylinders d, and

with the pipes ?f leadmﬂ from cylinderse. In
the former case the pipes are connected by a
T 0% from which a pipe 0°leads to the outlet

70
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or fa,ucet and in the latter case pipes ¢ lead

toa T &, "from which a pipe #* leads to a re-
ceiver v.
Assumingnow thatadevice of my described

constluctlon is provided, the opening of a

faucet at the delivery end of pipe o causes

water to flow from pipe %%, through pipes k,
into and through cylinders d, settmcr in mo-

tion the oper atwe parts of my dewce In the

manuner described and passing thence from
said cylinders through pipes o and o® and

pistons /v within the cylinders e results in the
compression of air and the storing of it in
receptacle v, from whleh it m..;by be dra,wn for
desired uses.

My device as a whole 18 very simple in its

constmctwn 18 not expensive to build, and

ntilizes to 0‘00(:1 advantage the othermse lost

‘power p1esent in all 01d1na1y water- sewme

pipes.

claim-—

"The movement of

Having thus descubed my ‘invention, L
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1. In an air- cemplessm 1n eomblnatlon, .

two superimposed cylmders, a piston for each

of said cylinders mounted upon a single pis-

ton-rod as set forth, a rotary valve mounted"
on a stem within the sald piston-rod, and

I20

means substantially as deseribed for rocking _

sald stem to open and close the said Va,lve

for the purpose specified. |
2. In combination, two end-to-end cylin- -

ders, pistons for said eyhndels mounted upon

a single piston-rod, a water-pipe leading into

one of said cyhnders having a valve as set

forth, means for opening and closing said

Valve, a rotary valve in the piston of said

water-cylinder, and means for rotating said
piston-valve to open and close the same.

3. In combmatwn in and with a line of

water-pipe a water-cylinder having a piston

130
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and piston-rod as set forth, a valve located in
the piston, means for automatically shutting

off the inflow of water at the end of the stroke
and means for simultaneously opening said
piston-valve to pass the water to the opposite
side of the piston, an air-compression cylin-
der and a piston for the same mounted upon
the piston-rod of the said water-cylinder.

4. In combinaticn, two pairs of end-to-end

cylinders each provided with a piston-rod and

pistons as set Lorth, a lever-arm w whose op-
posite ends are connected with said piston-

4 - - ' 572,372

rods, means for automatically introducing
water Into one of the cylinders of each pair,
and means consisting of rotary valves within
said pistons and mechanism for operating the
same whereby the water in said eylinders may

pass the pistons and be discharged, substan-

trally as and for the purpose specified.

| JOHN II. REYNOILDS.
Witnesses: | |
IFRANK II. ALLEN,
MAY RITCHIE.
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