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This invention relates to air purifiers and -

more particularly to an apparatus for purify-
ing air employed in aﬁ)uid pressure brake
system. T

An ob%';c_t of the

invention is to provide an
air puri

Ing apparatus which is adapted to

remove oil and water vapors contained in the .

fluid which is withdrawn from the main

- reservoir of an air brake system. :

Another object of the invention is to pfo-

.vide an air purifying apparatus of the char-

acter specified in which the fluid is alter-
nately conducted through a plurality of filters
or purifying devices.

nother object of the invention is to pro-

vide an air purifying apparatus having a

~ plurality of air purifying devices through

which the fluid is alternately passed, and in
which the means for altering the flow of fluid
through the devices is controlled by the means

" provided for compressing the air.

Another object of the invention is to pro-
vide an air purifying apparatus containing
a plurality of air purifying devices through
which the fluid is alternately passed, and in
which means are included for removing the
impurities from the cleansing medium in the

_ air purifying devices during the periods the

30

devices are not functioning as filters.
Another object of the invention is to pro-

- vide an improved air purifying apparatus of

- the character mentioned which is relatively"

simple in construction, and reliable and exact

. in function under all conditions of service.

S0

The invention also comprises certain new
and useful improvements in the construction,
arrangement and combination of the several

parts of which it is composed, as will be here- -

inafter more fully described and claimed.
In the accompanying drawings; Figure 1
is a diagrammatic sectional view of an air
purifying apparatus constructed in accord-
ance with my invention; Fig. 2 is a section

‘taken on the line 2—2 of Fig. 1 showing the

pilot valve and its actuator in transverse sec-
tion : Fig. 3 is a section taken on the line 3—3
of Fig. 2 showing the pilot valve actuator op-
eratively associated with a compressor; and

-Fig. 4 1s a diagrammatic view of the_fluid
compressor connected-to.the main reservoir. -

29, 1928. Serial No. 809,258,

tem employed on railway trains and other
vehicles, the apparatus is equipped with an
air compressor and one or more main reser-
voirs into which the compressor ecompresses
air. o s
The compressed air carries in suspension
more or less oil, which comes from the com-
pressor, and water vapor, which is present
in the air taken from the atmosphere by the
compressor. " ,

It has been found that oil and water car-
ried by the air, tends to collect in the several

the deposits so formed, interfere with the de-
sired operation of the brakes, and in view of
this it is very desirable that the oil and wa-
.ter be removed from the air before it is sup-
plied to the brake apparatus.

By the present invention means are pro-

vided for purifying the air when it is with-

drawn from a main reservoir of a fluid pres-
sure brake system, the air being passed alter-
nately through a plurality of filtering de-
vices, each containing a filtering medium ca-

pable of removing all of the oil and water

vapors. The invention also includes means

With the usual fluid préssure brake sys-

parts.of the brake system, and in some cases,’

70
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wherein the filtering device which is idle is -

automatically cleaned, so that when the air is
again’ directed- therethrough the purifyin
agent in the filtering device will be free of aﬁ
foreign matter. - . .
Referring to the drawings, the appara-
tus may comprise two or more filtering de-
vices 11, 12 (two being shown in the present
instance). These filters are connected in a

manner to be described to a valve device 13

adapted -to periodically change the flow of

80

86 -

the compressed fluid so that the fluid will flow

alternately through the filters. The valve
device 13 ‘may be actuated by a pilot valve
device 14 which is - positively operated
through the medium of a motor device 15
that is ¢connected to an air compressor 16 and
»actuated thereby. The air compressor 16 may
be of the steam' type usually mounted on lo-
comotives and adapted to compress fluid into

the usual main reservoir 129, as shown in

" Fig. 4. o
The filtering devices 11, 12 are similarly
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formed, and each comprises a chamber 17
containing a suitable filtering material 18,
such for instance as silicon dioxide (SIO.,).

The chamber 17 is enclosed by a jacket 19
which is spaced from the wall of the chamber
so as to provide a steam chamber 20, for a
purpose to be hereinafter more fully de-
scribed. For the purpose of enabling the
steam chambers to be drained, each of the fil-
tering devices is provided with a drain cock

Associated with the filtering device 11, and
designed to permit the circulation of steam
through the chamber 20 thereof, is a control
valve device 8. A similar device 9 is also
used in conjunction with the filtering device

Each steam control valve device comprises
a casing having a chamber 23 connected to
the steam chamber 20 by a pipe 24 and a
chamber 25 which is.supplied with steam
from a suitable source of supply through
a pipe 26. The chambers 23 and 25 are sep-
arated by a wall 27 containing an opening
28 having a seat for a valve 29.

The valve 29 has a stem 30 which is slid-
ably mounted in a bore 81 formed in the cas-
ing. The stem 30 carries a piston 32 mounted
in a chamber 33. On one side, the piston 32
is subject to the pressure of an expansible coil
spring 84, while on its opposite side the pis-
ton is subject to the pressure of fluid in
chamber 38,

The valve device 18 has a chamber 35 con-

taining a slide valve 86 which is actuated by

two pistons 87 and 388, mounted respectively
in chambers 39 and 40 formed in the casing
of the valve device 13. The pistons 37 and 38
are connected by a rod 41 which has shoulders
or flanges 42 engaging the slide valve 86 in
such a manner that relative movement of the
piston causes a corresponding movement of
the slide valve. .
The outer face of the piston 37 is provid-
ed with a seat rib 43 which is adapted to en-
gage a gasket 44 mounted on the end wall 45
of the valve device 18. .
~ Likewise, the outer face of the piston 38 is

- provided with a seat rib 46 which is adapted

50

55

"0

to engage a gasket 47 mounted on the end wall
48 of the valve device 13.

The pilot valve device 14 is formed with a

cylindrical chamber 50 through which is

passed a rotatable shaft 51 carrying a cam
52. The shaft 51 is centrally disposed rela-
tive to the chamber 50, while the cam 52 is
eccentrically mounted on the shaft 51.

The cam 52 is adapted to actuate a pair of
diametrically disposed valves 53 and 54, the
head of the valve 53 being disposed in a cham-
ber 55 formed in the casing of the pilot valve
device 14 on one side of the chamber 50, while
the head of the valve 54 is disposed in a cham-
ber 56 formed in the opposite side of the cas-
ing of the pilot valve device.

1,887,589

The valves 58 and 54 are provided with

fluted stems 57 and 58 respectively, which

stems are slidably mounted in openings 59
and 60 respectively formed in walls 61 and
62 separating the chambers 55 and 56 from
the chamber 50. The wall 61 is formed with

70

a seat 63 for the valve 53, while the wall 62 .

has a seat 64 for the valve 54. The construc-
tion and arrangement of the valves 53 and 54
is such that when one valve is seated, the
other valve will be unseated by the cam 52.

For the purpose of pressing the valves 53
and 54 towards their seats, use is made of
expansible coil springs 65, one of which is
mounted in the chamber 55 and bears against
the head of valve 58, while the other is mount-
ed in chamber 56 and bears against the head
of valve 54¢. The tensiori of the valve springs
65 may be adjusted by means of nuts 66
threaded into the end walls of the chambers
55 and 56 respectively. The nuts 66 also serve
as means for plugging the énds of the casing
of the pilot valve device 14, and should it
be necessary to reseat or replace the valves
53 and 54, the nuts 66 can be easily removed
so as to expose the interior of the valve cham-
bers 55 and 56, as will be readily understood.

The shaft 51 of the pilot valve device 14 is
also mounted in the casing of the motor de-
vice 15 heretofore - referred to. Loosely
mounted on the portion of the shaft 51 with-
in the casing of the motor device 15 is an
arm 68 which is oscillated by a double end
piston 69 mounted in a cylinder 70 formed
as a part of the casing. The piston 69 has a
slot 71 formed therein so as to receive a roil-
er 72 carried by one end of the arm 68.

The end of the arm 68 opposite to the roller
72 carries a spring pressed pawl 73 which
engages the teeth of a ratchet wheel 74 fixed
to the shaft 51. The ratchet wheel 74 is
adapted to be actuated in a manner to be de-
scribed to revolve the shaft 51, and in order
to prevent a back motion of the ratchet
wheel, T utilize a second pawl 75 which is
held in contact with the ratchet wheel by
means of a spring 76. _

Mounted within the casing of the motor de-
vice 15 and disposed within the path of a
projection 77 formed on the pawl 73, is a cam
face 7 adapted to disengage the nose end
of the pawl from its engagement with. the
ratchet wheel 74 when the arm reaches the
forward end of its stroke.

The air compressor 16 has a main steam
piston 78 which is mounted in a cylinder 79.
The piston 78 has a rod 80, one end of which
is guided by a pair of spaced bores 81 and 82
formed in the head of the compressor. '

The piston rod 80 carries a reversing valve
83 which is disposed within a chamber 84
formed in the head of the compressor be-
tween the guide openings 81 and 82.

A main valve 86 for the compressor is
mounted in a chamber 85. This valve is

75

80

85

920

95

100

105

110

115

120

125

120



10

15

20

1,'887,589

operated by two pistons 87 and 88 of unequal

-diameters and connected by the valve stem

89. -

The movement of pistons 87 and 88 and the
main valve 86 is controlled by the reversing
valve 83 which in turn is operated by the
main steam piston 78, by means of rod 80
and a reversing plate 90.

The purpose of the reversing 'ira'lvé 83 isto”

alternately admit steam or to discharge it
from'a chamber 91, at the right of piston 88,
thus alternately balancing or unblancing this
iston. The reversing valve 83 is operated
ﬁy the rod 80. This rod is alternately moved
up and down by the plate 90 in the manner
understood by those skilled in the art.
In operation, chambers 84 and 85 of the air

compressor 16 are always in free communica-

tion with each other and with the steam in-
let through ports 92 and ‘93, as shown in Fig.
3. - Live steam, which is admitted to the port

- 92 through supply pipe 94, is therefore al-

30
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ways present in chambers 84 and 85.. Cham-
ber 95, at the left of small piston 87, is always
to the exhaust passage 96 through port

open
9?. Exhaust steam, substantially at atmos-

pheric pressure,
1n chamber 95. . .

A balancing port 109 leads from the bore
81 and enters the upper end of the cylinder
79. The object of this port is to assure the
same pressure above as below the reversing
rod 80, whether there islive or exhaust steam
in the upper end of the cylinder, thus bal-
ancing it so far as steam pressure is con-
cerned. _ .

When reversing slide valve 83 is in‘its lower
position, as shown in Fig. 8, chamber 91 is
connected through port 98, reversing valve
exhaust cavity 99 and port 100 with main
exhaust passage 96, and there is, therefore,
only atmospheric pressure at the right’ of
piston 88, :

Therefore, as’ chamber 95, at the left of
piston 87, and chamber 91, at the right of
piston 88, are then both connected to

is therefore always present

‘the ex-
haust, as already explained, the pressure ,of
the'steam in chamber 85 has driven the larger
piston 88, to the right, and it has pulled the
smaller piston 87, and the main valve 86, with
it to the position shown in Fig. 3.

The main valve 86, is then admitting steam

below piston 78, through ports 101, 102, 108,

Piston 78 is thereby forced upward, and the
steam above piston 78 passes through port

104, exhaust ‘cavity 105 of main valve 86

to passage 96 which discharges the steam into

- the atmosphere. However, mnasmuch as port

Go

104 1s also connected to a pipe 106 leading to

the driving device 15, not a]l of the steam
passing through the port 104 will be ex-
hausted to the atmosphere. o
When piston 78 reaches the upper end of
its stroke, reversing plate 90 strikes a shoul-
der 107 on rod 80, forcing the rod and the

reversing slide valve 83 upward suﬁciently

3 .

to open port 108. The pressures upon the

two sides of piston 88 are thus equalized or
balanced. Considering piston 87, the condi-
tions are different. Chamber 95, as hereto-
fore stated, is always open to the exhaust.
As piston 88 is now balanced, the steam pres-
sure in chamber 85 forces piston 87 to the
left, drawing with it piston 88 and the main
slide valve 86. : '

With -main valve 86 thus positioned, steam
is admitted from chamber 85, through port
104, above piston 78 forcing it down, at the
same time the steam below piston 78 is ex-
hausted to the atmosphere through ports 1083,
102, 101, exhaust cavity 105, and port 96.

When piston 78 reaches the lower end of
its stroke, the reversing valve 83 will be
drawn down to the position shown in Fig. 3
and one complete cycle of the steam end of
the compressor has been completed.

The pipe 106 leading from port 104 of the
air compressor 16 is connected to a port 110
provided in the driving device 15. . The port
110 is intersected by a passage 111 contain-
ing a ball check 112 which normally closes
the passage 111 from a chamber 113 at the
right of piston 69. B

As shown- in Fig, 8, when piston 78 of the
air compressor is down, piston 69 of the driv-
ing device 15 will be disposed at the right

‘end of cylinder 70, the head of the piston 69

covering port 110. - Therefore, steam forced
through port 104 during the upward move-
ment of piston-78, will flow through pipe
106, port 110 and passage 111, unseat the ball
check 112, and enter chamber 113 through
restricted passage 114, forcing piston 69 to
the Teft. When port 110 is uncovered, due
to this movement of the piston 69, unrestrict-

ed pressure will be admitted into chamber

113 to drive the piston to the left.

The end of the cylinder 70 to the left of
pisten 69 is provided with a port 116 which
leads from chamber 117 through pipe 118
and passage 119 to port 102 of the compres-
sor 16.  Inasmuch as'port 102 communicates
to the atmosphere through port 101, exhaust

cavity 105, and port 96, as has been hereto-*

fore described, pressure in chamber 117 will
be relieved and therefore piston 69 will be
free to move to the left. .

As pawl 73 is engaged with ratciiet wheel

74, the movement of piston 69 will swing

arm 68 forwardly thereby transmitting an ?

angular movement to the ratchet wheel, and
consequently to shaft 51. The movement of

70
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88
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105

110
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arm 68 will continue until the projection 77 -

cam face 7 which latter will trip the pawl
73. Pawl 75 will then prevent any reversal

pointed out. . :
When' port 116 is covered by piston 69, a
Ppressure build up will occur ‘bringing the pis-

- of the ratchet wheel, as has been heretofore

N

~on the pawl 73 is brought into contact with.

125 -
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ton to rest without shock, as ball check 120
will prevent any further exhaust.

From the foregoing it will be noticed that
pistons 69 and 78 are arranged in parallel,
an upward stroke of piston 78 causing a
stroke to the left of piston 69. When the di-
rection of the stroke of piston 78 is reversed,
steam will be admitted to chamber 117,
through ports 103, 102, 119, pipe 118, pas-
sage 121, past ball check 120, and through
restricted passage 122, to cause a reversal of
stroke of piston 69. The movement of pis-
ton 69.to the right will be an idle stroke, re-
turning the parts to their original position.
Thus a continuous reciprocating motion of
piston 69 will be converted into an intermit-
tent rotary motion of shaft 51.

Referring to Fig. 1, when cam 52 on shaft
51 is in the position illustrated, valve 53 will

‘be unseated, and valve 54 will be seated.

When valve 53 is unseated chamber 124 on
the right of piston 87 of the reversing valve
device 13 will be open to atmosphere through
port 125, pipe 126, port 127, chamber 55,
opening 59, chamber 50, and vent 128.
Therefore, piston 87 will be tightly seated
against gasket 44 by the pressure of the fluid
in chamber 35.

On the other hand, air from the main reser-
voir 129 enters chamber 85 through supply
port 130, and flows through port 181 in pis-
ton 37 into the closed chamber 389 surround-
ing seat rib 43, and through port 182 in pis-
ton 38 into chamber 40, and thence through
port 133, pipe 134, port 185, to chamber 56.
However, as valve 54 is closed, pressure will
build up in chambers 40 and 56 until the pres-
sure in chamber 40 equalizes with that in
chamber 85, and the pistons 37 and 38 will
be positioned to the right, as shown.

With the valve 86 in the position shown,
the air from main reservoir 129 flows through
port 136, valve cavity 137, passage and pipe
138 to the bottom of the filtering device 11,
where it is filtered and then conducted to the
reversing valve 13 through pipe and pas-
sage 139, _ : '

The valve 29 of the steam control device 8

is seated by the pressure of fluid admitted:

to chamber 33 through pipe 140 leading from
pipe 138, which fluid acts on piston 82. With
valve 29 seated, steam from the supply pipe
26 will be prevented from flowing into cham-

- ber 20, and therefore the air flowing through

(%)

the filtering device 11 will not be heated.
‘When the purified air enters the valve de-
vice 13 through passage 139, it is conducted
to the supply port of the brake valve 140 by
valve ‘cavity 141, passage 142, and passage
and pipe 143. Passage 143 terminates, at

orie end, at valve seat 144, and the open end

of this passage will be lapped by the slide
valve 36, as shown in Fig. 1.
Passage 143 is open to a passage 145 hav-

ing a restricted portion or choke 146 formed

1,887,589

therein. Therefore, a portion of the puri-.

fied air from the filtering device 11 will pass
from passage 143 into passage 145, and be

conducted thereby to valve cavity 147, and

then flow through passage and pipe 148 to
the top of the filtering device 12.

The steam control valve device 9 for the
filtering device 12 will be so positioned that
steam from the supply pipe 26 can flow into
the steam chamber 20, inasmuch as valve 29
of the device 9 will be unseated through pres-
sure exerted by spring 34 against pisten 32.
With valve 36 in the position shown in Fig.
1 chamber 33 of valve device 9 will be open
to atmosphere through port 150, pipe 151
which is connected to the main air supply
pipe 152 for the filtering device 12, passage
153, valve cavity 154, passages 155 and 156,
and atmospheric exhaust port 157.

Passage 156 terminates, at one end at valve
seat 144. When the valve 36 is positioned as
shown in Fig. 1, the upper end of this pas-
sage will be lapped, and therefore all fluid
flowing through the filtering device 12 will
pass to the atmosphere. ‘

In this manner while air is passing up-
wardly through the filterihg device 11, air
will flow downwardly through the filtering
device 12 (see arrows Fig. 1), the air carry-

ing the impurities in the filtering material ;

18 of the filter 12 outwardly through the at-
mospheric exhaust port 157.

The air will continue to pass through fil-
tering device 11, until cam 52 has been ro-
tated in the manner heretofore described an
amount sufficient to permit spring 635 to force
valve 53 to its seat thereby closing the vent
to chamber 55.

When valve 53 is seated, pressure of fluid
in chamber 35 passing through port 131 of
piston 87 will build up in chamber 89 and the
pistons 87 and 38 and slide valve 36 will b
moved to the left. :

In the meantime, cam 52 will have been
rotated an amount sufficient to engage the end
of valve stem 58 thereby gradually unseat-
ing valve 54. This action will vent the fluid

70

6

8¢

8&

8L

100

105

110

in chamber 40 to the atmosphere through port .

133, pipe 184, port 135, chamber 56, open-
ing 60, chamber 50 and vent 128, and thus
pistons 87 and 38 will be permitted to move
freely to shift the position of slide valve 36

115

whereby passage 153 will register with valve

cavity 137. .

‘When the slide valve 86 is thus positioned
to the left, seat rib 46 on piston 38 will engage
the gasket 47 thereby. closing port 133, and
the air entering chamber 35 from the main
reservoir 129 will flow through port 136,
valve cavity 137, passage 153 and pipe 152,
and enter the bottom of the filtering device

"12. A portioh of the air, flowing through

pipe 152, will pass through branch pipe 151
and enter chamber 33 of the steam control
device 9. In this way sufficient pressure is

124
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built up in chamber 33 of the steam control

device 9 to force piston 32 downwardly,
thereby seating valve 29 and shutting off

- the supply of steam to the chamber 20 of
‘the filterin o

device 12, - )
The air flowing upwardly through the fil-

tering device 12 is conducted by pipe and

Passage 148 to valve cavity 147, and as this
cavity registers with passage 143, the purified
air will be conducted therethrough to the
brake valve 140. . o :
Inasmuch as passage 143 communicates
with passages 142 and 145, 4 portion of the air
flowing upwardly through the filtering device
12 will pass from passage 143 into passages
142 and 145, the amount of air entering the
latter passage being restricted by choke 146.
However, as the end of passage 142 at the
valve seat 144 will be lapped by the end of
the slide valve 36 no air will flow there-
through. Similarly, the open end of passage
142 at the valve seat 144 will also be lapped
by the slide valve 36, but as passage 142 is
in communication with a passage 161 leading
to the valve seat 144 adjacent to valve cavity
141, the air will be conducted to passage and
ipe 139 and enter the top of the filtering
gevice 11. The air then flows downwardly
through this filtering device and is conduct-
ed to the atmosphere by pipe and passage
138, valve cavity 158, passage 156 and ex-
haust port 157.
As has been just described, the air in pipe

and passage 188 is vented to the atmosphere -
when the slide valve 36 is moved to the left.

Therefore' fluid in chamber 33 can pass
through pipe 140 to the atmosphere, and

" with the préssure of the fluid in chamber

49

45
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33

33 thus relieved, spring 34 will force piston

82 of the steam supply valve device 8 up-

wardly, thereby unseating valve 29, where-
upon steam from the supply pipe 26 of the
device 8 will be free to flow into the chamber

20 of the filtering device 11, beating the -

chamber for the purpose permitting. the
ready removal of the foreign matter con-
tained in the chamber 17, as will be under-
stood. -
In this manner the air from the main res-
ervoir 129 of an air brake system is effec-

tively cleansed of all oil and water vapors -

by passing the same alternately through the
filtering devices 11 and 12. The invention

5 8lso includes the novel arrangement of re-

versible valves which are actuated by the
air compressor so that a predetermined
amount of air is passed through one filtering
device, while the other filtering .device is
being automatically cleaned by passing the
air therethrough in the opposite direction
to which it flows when being purified. .
- While one illustrative embodiment of the
invention has been described in detail, it is
not my intention to limit its scope to that

-from the filters,

embodiment or otherwise than
of the appended claims.
Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is:— :
L. An air purifying apparatus’ including
in combination, a reservoir, a compressor for

by ﬁle terms

5

10

supplyin%lﬁuid into said reservoir, a plu- °

rality of filters, and means controlled by said

compressor for alternately forcing fluid from

-said reservoir through said filters.

2. An air purifying apparatus having a
reservoir, means for supplying air under
pressure to the reservoir, two filters, and
means actuated by said pressure means. for
directing the air from the reservoir alter-
nately to each filter.

3. An air purifying apparatus having a
reservoir, means for supplying air under -

pressure to the reservoir, a pair of filters, and
means actuated by said pressure means for

alternately directing the air from-the reser-

voir to each filter in a diréction for remov-
ing the impurities from the air and in a direc-
tion for removing impurities from the filters.

4. An air purifying apparatus having =
reservoir, means for supplying air under
pressure to the reservoir, a pair of filters,
means actuated by said pressure means for

%

¥u

alternately directing the air from the reser- -

voir to each filter in a direction for removing

03

the impurities from the air and in a direction

for removing impurities from the filters, and
means for heating
are being cleaned. : -

5. An air purifying apparatus having a

Teservoir, means for supplying air under

pressure to the reservoir, a pair of filters con-
nected to the reservoir and adapted to alter-
nately receive air therefrom, and valve means
actuated by the said pressure means for di-
recting the air from the reservoi alternately
to each of the filters. - . - Co
6. An air purifying apparatus havin -8
reservoir, means for supplying air under
pressure to the reservoir, a pair of filters con-
nected to the reservoir means
filters, valve means actuated by the said pres-
sure means for directing the air from the
reservoir alternately to each filter in a direc-
tion for removing impurities from the air
and in a direction for removing impurities
and means actuated when
the said air valve is actuated for directing a
heating agent through the filter being cleaned.

ing air, and means actuated by the presstire
of air ﬁowing through one filter for heating
the oj{lﬁr filter. - E '
8. air purifying apparatus having a
plurality of steam heated filters ada;&f to
operate. alternately to remove impurities

for heating the

the filters when the same.

100

106
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115

7. An air purifying apparatus having a b

.pair of filters adapted to operate alternately
to remove impurities from air and also adapt..
ed to be automatically cleaned when not filter--

m '
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from air and also adapted to be automatically
cleaned when not filtering air, and means
actuated bv the pressure of air flowing
through one filter for admitting steam to the
other filter.

9. An air purifying apparatus having a

lurality of filters, each provided with a
Jacket to form a steam receiving chamber,
means for directing air to be purified alter-
nately to the filters, means actuated simul-
taneously by the air directing means for alter-
nately admitting steam to said chamber of
the filter through which the air has previous-
ly flowed, and means for directing air
through said last named filter in an opposite
direction while said filter is heated.

10. An air purifying device having two
filters arranged to alternately receive air
flowing in one direction from a reservoir te
filter the same and to alternately receive air
flowing in the opposite direction to clean the

" filters, means for supplying air under pres-
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sure to the reservoir, means for delivering
the air simultaneously to both filters, the air
passing through one filter in one direction
and passing through the other filter in the op-
posite direction, and means actuated by said

air pressure supply means for operating said .

delivering meadns.

11. In a fluid purifying apparatus, the
combination with a filtering device, of auto-
matic means for first passing fluid through
said device to remove impurities from the
fluid and for then passing fluid through said
device to remove impurities collecting 1n said

" device, and automatically operating means
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for heating said device when the same is
being cleaned.

12. In a fluid purifying apparatus, the
combination with a filtering device, of means
operating automatically for passing fluid
through said device in a direction to remove
impurities from the fluid and for then pass-
ing fluid through said device in an opposite
direction to remove impurities collecting in
said device, and automatically operating
means for heating said device when the same
is being cleaned. v

13. In a fluid purifying system, the com-
bination with a plurality of fluid filtering

devices, of automatic means for periodieal-

g’ _employing one of said devices to filter
ui

d, means for periodically ‘cleaning said

device, and means for heating the device
while the same is being cleaned.

-14. A fluid purifying device having two
filters, means for alternately supplying fluid
to said filters to filter said fluid and for al-

_ternately supplying fluid to said filters to
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ternately supplying fluid to said filters to
filter said fluid and for alternately supplying
fluid to said filters to clean the filters, and
means operating automatically for heating
said filters when the same are being cleaned.

T

16. A fluid purifying device having two -

filters, means for alternately supplying fluid
to said filters to filter said fluid and for al-
ternately supplying fluid to said filters to

clean the filters, the fluid for cleaning one

filter being purified by flow through the other
filter, and means for heating said filters when
the same are being cleaned. ;

76

17. A fluid purifying device having two

filters, means for-alternately supplying fluid
first through one filter and then through the
other filter for purifying the fluid, means
for supplying fluid purified by flow through
one filter to the other filter for cleaning said
other filter, and means for heating said filters
only when the same are being cleaned.

18. An air purifying apparatus compris-
ing a plurality of filters, automatically op-
erating means for alternately heating said
filters, and automatically operating means
for passing air alternately through said
filters in opposite directions. -

19. An air purifying apparatus having
two filters, automatically operating means
for alternately directing air through each
filter in one direction for removing the im-
purities from the air and in the opposite di-
rection for removing impurities from the

8r

filters, and automatically operating means -

for alternately heating said filters.

20. An air -purifying apparatus having

two filters adapted to operate alternately,
means- for- directing air through each filter
in a direction for removing the impurities

from the air and in the opposite direction"

10¢
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for cleaning the filters, the filters being

adapted to operate simultaneously in oppo-
site directions, and means for applying a
heating-agent alternately to the filters so that
said filters will be heated when the filters
are being cleaned. -

21. An air purifying apparatus compris-
ing a filtering chamber, a jacket enclosing
said chamber and spaced therefrom, and au-
tomatically operating means for periodical-
ly passing a heating agent through the space
between the jacket and the chamber.

11"
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22. An air purifying apparatus compris-

ing a pair of filtering chambers, a jacket.en-
closing each of said chambers-and spaced
therefrom, and automatically operating
means for periodically passing a heating
agent through the spaces between the jackets

clean the filters, the fluid for cleaning o6ne »and the chambers.

filter being purified by flow through the
other filter, and means for alternately heat-
ing said filters. }

15. A fluid purifying device having. two

filters, means operating automatically for al-

28. An air purifying apparatus compris-
ing a plurality of filtering chambers, a jacket
enclosing each of said chambers and: spaced
therefrom,
means for periodically passing a heating

and automatically operating

17
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agent through the spaces between the jackets

and the chambers, :

24. An air purifying apparatus compris-
ing two filtering chambers; a jacket enclos-
ing each of said chambers and spaced there-
from, and automatically operating means for
passing a heating agent alternately through
{:)he spaces between the jackets and the cham-

ers. '

25. An air purifying apparatus compris-

ing a reservoiz, means for supplying air un-

der pressure to the reservoir, a filter, and -

means actuated by said pressure means for
alternately directing the air through said
filter in opposite directions.

26. An air purifying apparatus compris-
ing a reservoir, means for supplying air un-
der pressure to the reservoir, a filter, and
means actuated by said pressure means for

-alternately directing the air from the reser-

voir through said filter in opposite directions.

27. An air purifying apparatus compris-
ing a reservoir, means for supplying air un-
der pressure to the reservoir, a plurality of
filters, and means actuated by said pressure
means for directing the air through the fil-
ters alternately in opposite directions. )

28. An air purifying apparatus compris-
ing a reservoir, means for sup lying air un-

» der pressure to the reservoir, a filtering cham-
ber, & jacket enclosing said chamber and-
spaced therefrom, and means actuated by

said pressure means for periodically passing

a heating agent through the space between
% the jacket and the chamber, . :

29. ‘An air purifying apparatus. compris-

-ing a reservoir, means for supplying dir un-

der pressure to the reservoir, a filter. valve
means for directing the air through the filter
alternately in oppesite directions, and means
actuated by said pressure means for operat-

ing said valve mesans.-

45

the reservoir to the
" by said

4]

- rections.

80. An air purifying apparatus eompris-
ing a, reservoir, means %_or supplying air un-
der pressure to the reservoir, a filter, valve
means for controlling the supply of air from:
ﬁ% er, and means actuated

pressure means for operating said
valve means whereby the air is caused to flow
through the filter periodically in opposite di-
+81. An air purifying apparatus compris-
ing a reservoir, means for supplying air un-

 der pressure to the reservoir, two filters, valve

5 means for controlling the flow of air from

- the reservoir to said filters, and means ac-

60
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tuated by said pressure means for operating .
_said valve means whereby

the air is directed
alternately to said filters. - :

82. An air purifying apparatus comprising '

2’ reservoir, means for supplying air under

pressure to the reservoir,two filters,and valve

means operated by said pressure means for

simultaneously directing the air from the

reservoir to the filters in opposite directions.
. |

t

* supplied to the

- means whereby

33, An air purifying apparatus compris-
ing a reservoir, means for supplying air un-

der pressure to the reservoir, two filters, valve

means for controlling the air supj lied' from
the reservoir to the filters where
passes alternately through the filters in opp
site directions, and means actuated by said
pressure means for intermittentl
said valve means whereby the
which the air
versed. -
84 An air purifying apparatus compris-
ing a reservoir, means for supplying air un-
der pressure to the reservoir, two filters, valve
means for controlling the air supplied from
the reservoir to the filters whereby the air
passes through one filter in the opposite di-
rection to which the air passes through the
other filter, and means actuated by said pres-
sure means for periodically operating said
valve means whereby the direction in which

_ irection in
passes through the filters is re-

y the air
o -

operating -

I

3

Y

the air passes through the filters is reversed. -

. 85. An
Ing & reservoir, means o
under pressure to the resé

of filters, valve means.for ¢ontrolling the air

whereby the air passes alternately through

voir, a plurality ©0

air purifying apparatus compris-
or supplying air

€0

filters from the reservoir

the filters in opposite directions, and means -

actuated by said pressure means for periodi-
cally operating said valve means whereb
the directions in which the air passes throug{

_the filters are reversed.

86. An air purifyj
ing a reservoir, means for supplying air un-
der pressure to the reservoir, a chamber con-
taining filtering material, a jacket enclos-
ing said chamber and spaced therefrom, valve
means for directing the air from the reservoir
through the chamber, means actuated by caid
pressure means for operating said valve
the air is caused to flow

‘apparatus compris--

95
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through the chamber periodically’ in oppo- .

site directions, means for supplying a heating
agent to the space between tﬁe chamber and
the jacket, and means opersted only by the
flow of air to said chamxl):ar in one ‘direction
for controlling the supply of the heatin
agent-to the space between the chamber ang
the jacket, - o
87. An air purifying apparatus compris-
ing a reservoir, means for supplying air un-
der pressure to the reservoir, & filtering de-
vice comprising & chamber containing filter-

‘ing ‘material and having a jacket enclosing

said chamber and spaced. therefrom, valve
means for directing the air from the reservoir
through the filtering chamber, means actuat-
ed by said pressure means for operating said
valve means whereby the air is caused to flow
through the filtering chamber ‘periodically in
opposite directions, means for supplying a
heating agent to the filtering device, and flnid
pressure actuated valve means adapted to be

‘operated by the flow of air in one direction
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only for controlling the supply of the heating
agent to the filtering” device. ‘

38. An air purifying apparatus comprising
a reservoir, means.for supplying air under
pressure to the reservoir, two filtering de-
vices, each comprising a chamber contain-
ing filtering material and having a jacket

. enclosing said chamber and spaced therefrom,
~ valve means for controlling the flow of air

10

from the reservoir whereby the air is.caused
to flow simultaneously through both of said
filtering chambers, the air passing through
one chamber in the direction opposite to the

_ air passing through the other chamber, means

15

actuated by said pressure means for periodi-
cally operating said valve means whereby the

directions.in which the air passes through the -

filtering chambers is reversed, means for sup-

. blying a heat'ng agent to each of said filtering

20

25

" a heating agent alternately to each chamber
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devices, and fluid pressure actuated valve
means adapted to be operated by the flow of
air ir one direction only for controlling the
supply of.the heating agent to the filtering
devices. -

39. A fluid purifying device comprising
two chambers containing a filtering agent,
each adapted to be periodically heated, and
automatically operating means for sipplying

and out-of contact with said filtering agent.
40. A fluid purifying device comprising

two chambers, each adapted to be periodical- -

Iy heated, and fluid pressure dperated means
for supplying a heating agent alternately
to each chamber. -

41. A fluid purifying device comprising
a plurality of filtering chambers containing
a filtering agent, each- adapted to be periodi-
cally: heated, and automatically. operating
meaiis for supplying a heating agent succes-
sively to each chiamber and out of contact with
said filtering agent. oo

42. A fluid purifying device comprising a
gluf!ality of filtering chambers cortaining a

ltering agent, each adapted tobe periadically
heated, means for supplying a heating® agent
to each chamber out of contact with the filter-
ing - agent, and automatically operating

means for operating-said heating agent sup--

ply means whereby said chambers are suc-

-sessively heated.

43. A fluid purifying apparatus compris-
ing two filtering chambers containing a fil-

tering agent, each adapted to be periodically

1,887,589

the opposite direction for cleaning the filters;,
the filters being adapted to operate simulta-
neously in opposite directions, and means op-
erated by the air flowing in one direction only
through the filters for supplying a heating
agent al: ernately to the filters, whereby said
filters w..l be heated when the filters are be-
ing cleaned. o :
* 45. An air purifying device for a fluid pres-
sure system comprising a chamber containing
a filtering ,agent, means for passing air

- through the filtering agent for alternately dis-

charging it to the system and to the atmos-
phere, and means for heating the..chamber
during the time when air is being passed
through the filtering agent to the atmosphere.
46. An air purifying device for.a fluid
pressure system comprising a chamber con-
taining a filtering agent, means for passing

“air through the filtering agent and for auto-

matically alternately discharging it to the
system and to the atmosphere, and means for

“heating the chamber during the time when

air is being passed through the filtering agent
to the atmosphere. - . .
47. An air purifying device for a fluid pres-
sure system comprising a plurality of cham-
bers containing-a filtering agent means for
passing air through the filtering agent in the
chambers and for alternately discharging the
‘passed air to the system and to the atmos-
phere and for discharging the air from one
chamber to the atmosphere while discharging
air from the other chamber to the system, and

means for heating the chambers during the -

time. when air is being passed through the
filtering agent to the atmosphere. '

In testimony whereof I have hereunto set
my hand this 27th day. of September, 1928.

CLYDE C. FARMER.

heated, means for supplying a heating agent
to each chamber out of contact with the said

filtering agent, and automatically operating

-means for operating said heating agept sup-

ply means whereby said chambers are alter-
nately heated. ) )

44, An air«purifying apparatus compris-
ing two filters adapted to operate alternately,
fluid -pressure operated means for directing
the air through each filter in a direction for

85 remoying the impurities from the air and jn -
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