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UNITED STATES

1442973
PATENT OFFICE.

EDWARD A. RUSSELL, OF CHICAGO, ILLINOIS, ASSIGNOR TO VAPOR CAR HEATING
. COMPANY, INC., OF CHICAGO, ILLINOIS, A CORPORATION OF NEW YORK.

VALVE.

" Originol application filed December 31, 1920, ‘Serial No.’ 434,179. - 'Dividedf'apd'this v‘é.‘pplidction filed

To all whom it may concern: -

Be it known that I, Epwarp A. RusseLr, a
_citizen of the United States, tesiding at Chi-
cago, in the county of Cook and State of Illi-

5 nois, have invented certain new and useful
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- Improvements in Valves, of which the fol-

lowing is a specification. - :
My invention relates to a multiple port

valve device or circulation controller of the.

rotary type for governing the circulation.of

fluid through a pipe system; this application -
being a division of my co-pending applica--
tion Serial No. 434,179, filed -December 31,

1920, for automatic car heating systems, in
which the valve device is employed :to auto-
matically control the inflow of steam to and
the discharge of medium, including water of
-condensation, from the radiating coil of the
car heating apparatis. - :

A principal object of the invention is to

- provide a new and improved valve.device, or -

‘circulation’ controllér of this character -suit-
" able for use in the above menfioned or analo-
gous situations. A particular object is to so
. construct the device that water of condensa-
tion may be discharged-therethrough from

an intermediate point in the radiating coil-
-as well as from the discharge end of the coil,
while-the device is set for admitting steam to

- ¢ trary designations and are numbered on the.

‘such coil.

A further object of the invention is to pro-

. vide a novel and improved electrically actu-
ated mechanism for shifting the valve from
one position to the other. ' :

A further object is.to provide for hand
operation of the valve in case the electric ap-
paratus is accidentally or intentionally dis-

-abled. ‘

A further object is to provide an actuating
means-for.the valve which will be compact,
positive and reliable in its action. simple in
construction and economical to manufacture
and install. - .

" The invention consists in the new and im-
proved arrangements, construction and de-
vices to be hereinafter described and claimed
for carrying out the above stated objects and
such other incidental objects as will be men-
tioned in the description that follows of the

preferred embodiment of the  invention:

shown in the accompanying drawings.-
In the dras. ings, :
Fig. 1 is a plan view of the valve device,

- with ‘certain parts shown in section.

1 1.3

Fig. 2 is 4 side elevation thersof with a -

August 13, 1921. ' Serial No. 492,207.-

Ty

portion of the hood broken away to
interior mechanism.
" Fig. 8 is a sectional plan... - .~ -
- Fig. 4 is a vertical sectional view on line
4—4.of Fig. 8.0 .. 00
Fig.5 is a diagrammatic view to illustrate
the operation of the device, the valve being
shownin the open position. . =
Fig. 6 is a fragmentary, diagram showing
the valve in the closed position, and-
_Fig. 7 is a.sectional view -of the vapor
regulator shown in-Fig. 5. - C
Referring first to Figs. 5 and 6, A is the
steam train pipe of a railway car, the radiat-
ing coil of which is shown as consisting of
two sections B and C. D is the circulation
controller of the radiator, E and F the mo-
tors operating the same, G the vapor. regu-
lator, H the limit switch for switching the
current alternately to motors E and ¥, and
Q the battery for supplying electric current.
The circulation controller or valve device
is preferably constructed as shown in Figs.
1,2, 3 and 4. 25 is a casing divided by inte-

show the

rior webs into ‘a central-circular space 26, in

which is arranged i rotary valve 27, and
around said circular space into a plurality of
chambers which for convenient reference
will be given the following somewhat- arbi-

drawings as follows: 28 is a supply chamber
connected by pipe 34 with the train line *A;
99 is a discharge chamber connected by pipe
39 with the thermostat chamber of the vapor
regulator G; 81 is an inlet chamber from
which leads the inlet pipe 35 of radiator sec-
tion B; 32 is a first return chamber to which
extends a drain pipe 36 from the return end
of radiator section B;-30 is a second return

chamber to which leads the return end 38 of.

radiator section C; and 33 is a drip chamber
having a port communicating with a drip
pipe4l. . . . R .

The first return chambér 32 is connected
with the discharge chamber 29 by a duct 40
formed in the casing under the above. men-
tioned chambers. This duct might extend
to the second return chamber 30 instead of to
discharge chamber 29 since, as will appear,
chambers 29 and 80 communicate with each
other at such times as the duct 40 is necessary
for the proper operation of the controller.
"This duct is arranged so as to be water sealed
against the escape of steam. - : '

.

“The valve 27 comprises & lower disc 42, an
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upper disc 43 and webs 44, 45 and 46, the
upper disc being férmed with 2 stem 47 ex-
tending through a bonnet 48 on the top of
casing 25 and through a packing 50 and

5 packinig gland 51. The stem 47 has fixed'

thereto a lever 52 terminating, preferably
in a handle 53. 54 is a pivot stud on the

lower disc.42 which fits a recess 55 in the

bottom of the casing. The lever 52 1is
formed with a widened portion 56 having
durved edges and this portion of the lever is
engaged by 2 pair of heads 57 formed on'the
unitary structure 58 forming the cores of the
golenoid motors B and F. The opposite end
59 of lever 53 is provided with a depending
stull 60 engaging a collar 61 on the switch
méiber 62 of limit switch H. This switch
member is composed of insulating material
and slides in’ suitable openings in block 63.

15

20
ohé of the blocks 63 are adapted to bear
against the contact plates 65, 65 on member
69, these plates being eléctrically connected
by rivets 66. Secured to the other block 63
is a similar pair of ¢ontact springs 67, 672
adapted to engage thé contact plates 68 on
- the corresponding énd of mémber 62. The

grrangémeént is such that when the contact

25

Springs 67, 67* bear against the plates 68, 68,

80 the coritact plités 65 dre out of touch with

springs 64, 642, and vice versa. 69 is a hood

oh thé top of easing 25 enclosing the inner
ends of the solénoids and the limit switch.

The vapor regilator G is a device in com-
mon use for maititaining the steam in the
radiator dt sdbstantially atmospheric pres-
sure. For defdils of construction reference
i§ made to thé patent to Gold, 1,077,525,
Nov. 4, 1918. Ina the present ¢onnection 1t
will be sufficiént to state that the device com-
prises a pressure reducing valve 70 arranged
in 4 valve casing 71 which is interposed in
the stpply pipe 34. Valve 70 is operated by
4 bell erank 72 to which is attached a stem
78 beéating upon a flexible capsule 74 filled
with a liquid which expands under heat.
This eapsile or thetmostat is arranged in a
thermostat ¢hamber 75 to which discharge
pipé 39 ledds. Outflow of live steam
throligh pipe 39 éxpands thermostat T4,
throttling down valvé 70 to limit inflow to
the radidtor.

Qperation: Fig. 5 shows the position of
the parts of the apparatus at sich time as the
radidting coil is receiving. stear from drain
pife A.  Stedni Hoirs through pipe 34 past
valve 70 of thé vapor regulator which auto-
niaticilly governs the voliime of steam intro-
duced into the radiator in accordance with
the damouht requiréd to kéep the same filled
{agsutiinig valve D is in the open pogition)
at atmosphéeric pressure. From pipe 34
steain passes through chambers 28, 31, pipe
35 of coil B, throiigh radiator section B into
65 pipe 87 of radiator section € -and through
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A pair of spring contacts 64, 64* secured to’
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radiator section C. The water of: condensa-
tion outflows from radiator section
through pipe 36, first return chamber 32,
duct 40, discharge chamber 29 and pipe 89 to
‘the thermostat chamber 75 of the vapor reg-
ulator G. Duct 40 is sealed against the es-
cape this way of steam. Water of condensa-
tion (and steam in certain quantities when
the system is working at capacity) outflows
from radiator section C through pipe 38, sec- 7
ond return chamber 80,. discharge chamber
29 and pipe 39. When thé car temperature
has reached a*certain point valve member 27
is rotated by motor F through the operation
of certain thermostatically actuated control-
ling devices which aré shown in my co-pend-
ing application Serial No. 434,179 above re-
ferred to but which form no part of the
present invention. . These devices serve,
when actuated, to close a circuit through
motor T as follows; Baftery Q, wire 139,
winding of solenoid F, wire- 140, contact
spring 67%, contdct platé 68, contact spring
67. wire 141 to' the battery; the thermo-
statically actuated controlling devices being
connected with the wire 141 at the place, for
example, indicated by thebroken lines. So
far as the present inverntion is concerned,
any suitable means might be employed for
closing the circuit at thi§ place.

The valve 27 and limit switch H are now
moved to the position shown in Fig. 6. Web
44 shuts off the supply chamber 28 from all
of the other ‘chamget‘s except theé discharge
chamber 29. Webs 45 and 46 are moved so 100
that the other chiambers are all in communi-
cation ‘with the drip chamber 83. Steam
now flows from pipe 84 directly to pipe 39,
and, by operation of the pressure reducing
valve 70 of the vapor regulator just enough 10>
steam follows this coursé to keep the vapor
‘regulator warm as against freezing, with-
out wastage. Witer of condensation from .
the inlet pipe 35 and from the return pipes
36, 38 outflows through the drip pipe 41
Duct 40 is water sealed so that with the low
pressure of steam handled there is nio back-
ing up of steam from the discharge chamber
29 into the radiator. ;

When the thermostatic controlling devices 113
" (or equivalerit circuit controlling means) op-
erate to again close the break in conductor
141, which in the arrangement shown will be
on fall of the car temperature to a certain
point, motor E is enérgized to return the 120
valve to the position of Fig. 5 by the closing

70

wn

80

43

10

‘of a circuit as follows: Battery Q, wire

139, wire 145, winding of soléhoid E, wire
146, spring contact 64*, contact plates 65, .
spring contact 64, wire 147, wire 141, to bat- 125
tery.
The 1imit switch, it will ve observed, is
moved by the valve itsélf so as to alternately
direct this currént to the motor operating
solenoids E and F. 130
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-combination of a valve casing provided with

The valve 27 has been referred to as being
in the “open” position when turned to admit
steam to the radiator and direct outflowing
medium to the thermostat chamber of the

vapor regulator as shown in Fig. 5. By re--

ferring to the valve ag in'the “closed” posi-
tion (these terms being necessarily some-
what arbitrary in a valve <levice of this sort)

1 intend the position cf the valveas shownin.

Fig. 6 in which the steam is short circuited

to the vapor regulator. These terms may

haveto be construed in a relative rather than

in an absolute sense in case, as is within the”
scope of the present invention, the controller
is put to a use different from that herein-_

above described.
Iclaim:

© "1 A valve device cOmprising a casing hav-

ing a central valve chamber.26 and chambers
28, 29, 30, 31, 32 and 33, a duct connecting

chambers 82 and 29, a drain pipe leading  cha

“in‘"one position  establishes communication

" from “chamber 33 and a Trotary valve in

chamber 26 which in “one position’ puts

chambers 28 and 29 in communication with’

each other, shuts off these chambers, from
the others, and puts the others in communi-

. cation with each other, and in another posi-

“'tion pits chambers 28 and 31 in communica-
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tion with each other, chambers 29 and 30 in
communication with each other, and shuts

off ¢chambers 32 and 33.

. 2. Ina circulation c'ontirolling'deﬁce', the

combination of a valve casing provided with

a supply chamber, a discharge chamber, an,
inlet chamber, a first and a second return’

chamber, a drip chamber and a_duct, ar-

ranged so as to be Wwater sealed, leading
~from the first return chamber to the dis--
charge chamber; and & rotary valve which'
in one position establishes communication’

between the supply and inlet ‘chambers and
between the return and discharge chambers,

and in another position establishes commu- ‘
“the' supply. and discharee chambers and be-
“tween  the return chambers and the drip 110

nication between the supply and discharge
chambers and between the second return
chamber and the drip chamber, shutting off
the inlet chamber from the supply chamber.

3. In a circulation controlling device, the

combination of a valve casing provided with'

a supply chamber. a discharge chamber, an
inlet chamber, a first and a second return’
chamber, a drip chamber, and .a"duct lead-
ing from the first return chamber to the dis-
charge chamber; and a rotary valve which
in one position establishes ‘communication
between the supply and inlet chambers and
between the return and discharge chambers,
shutting off the return and drip .chambers
from the supply chamber, and in another
position establishes ‘communication between
the supply and discharge chambers and be-
tween the second return chamber and the
drip chamber, shutting off the inlet chamber

“from the supply chamber. °

4. Thi a circulation controlling device; the

8

a supply chamber, a discharge chamber, an
irlet chamber, a first and a sécond .return
chamber, a drip chamber and a duct lead-
‘ing from the first return chamber to the dis--
charge chamber; and a rotary valve which
in-one position establishes communication
between the supply and the inlet chambers
and bétween the return and discharge cham-
bers, and in another position ‘establishes 75
commiunication between the supply and dis-

“o¢Haree chambers and’between the return

chambers and the drip chamber shutting off

‘the'inlet ‘chamber:from the supply chamber.

5. In a circulation ‘controlling device, the
combination-of a valve casing provided with

80

~a supply chamber, a discharge chamber, an

“inlét ‘chamber, a first and-a second return

“chamber, 4 drip chamber and a duct leading .
“from' the first return chamber to the dis-
‘chdrge chamber; and a rotary valve which

85

"between the siipply and the inlet chambers
“and between the return and discharge cham-
“bers and in another position establishes com-
‘munication between the supply -and dis-
" charge chambers and between the return and
“inlet chambers ‘and “the drip chamber, shut-
“ting off the inlet chamber from the supply
‘¢hamber:* " o S B

'90

95

“. 6. Ina cireilation (_:_oﬁt-rblliﬁg'devi'ce, the
‘combination of 4 ‘valve casing provided with

a supply chamber, a discharge chamber, an

‘inlet chamber, a first and a second return
‘ chamber, @ drip chamber and a duct leading 100

from the first return chamber to thedis-
chargs chamber; and a rotary valve which
in’ ope position, establishes communication
between the supply and inlet chambers and
betiveen the return and discharge chambers, 105

‘shutting off the return and ‘drip chambers
“from the supply charmber, and in' another

positioni establishes communication between

chamber. shutting off the inlet chamber from
the snpply chamber.

7:'Tn.a circulation controlling device, the
combination of a valve casing provided

“with a supply,_chamber, a discharge cham- 115

ber, an inlet chamber, a first and a second
Treturn chamber, a drip chamber and a duct
leading from the first return chamber to the
discharge chamber; and =2 rotary valve
which in one position establishes communi- 120
cation between the supply and inlet cham-

_bers and between the return and discharge

chambers, shutting off the return and drip
chambers from the supply chamber, and in
another position establishes communication 125
between the supply and discharge chambers
and between the return and inlet chambers
and the drip chamber. shutting off the inlet -

‘chamber from. the supply chamber.

- 8. In a circulation controlling device, the 130
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combination of a valve casing provided with
a supply chamber, a discharge chamber, an
inlet chamber, a first and a. second return
chamber and a drip chamber; a rotary valve
which in one position establishes communi-
cation between the supply and inlet cham-
bers and between the return and discharge
chambers and in another position establishes
communication between the supply and dis-
charge chambers and between the second
return chamber and the drip chamber, shut-
ting off the inlet chamber from the supply
chamber; said device being formed. with a
duct which leads from the first return cham-
ber to a part of the valve casing in com-
munication with. the discharge chamber
when the valve is in its first named position.

9. In a circulation controlling device, the

combination of a valve casing provided with
a supply chamber, a discharge chamber, an
inlet chamber, a first and a second return
chamber and a drip chamber; a rotary valve
which in one position establishes communi-
cation between the supply and inlet cham-
bers and between the return and discharge
chambers, and in another position -estab-
lishes communication between the supply

-and discharge chambers and between the sec-

ond return chamber and the drip chamber,
shutting off the inlet chamber from the sup-
ply chamber; said device being formed with
a water sealed duct which leads from the
first return chamber to a part of the valve
casing in communication with the discharge
chamber when the valve is in its first named
position.

10. In a circulation controlling device, the.

combination of a valve casing provided with
a supply chamber, a discharge chamber, an
inlet chamber, a first and a second return
chamber. and a drip chamber; and a rotary
valve which in one position establishes com-
munication between the supply and inlet
chambers and between the return and dis-
charge chambers, shutting off the return
and drip chambers from the supply chamber,
and in another position establishes com-
munication between the supply and dis-
charge chambers and between the return
chambers and the drip chamber, shutting
off the inlet chamber from the supply cham-
ber; said device being formed with a duct
which leads from the first return chamber
to a part of the valve casing in communica-
tion with the discharge chamber when the
valve is in its first named position.

11. In a circulation controlling device, the
combination of a valve casing formed with
a centrally arranged circular space and
around the same with a supply chamber, a
drip chamber, a first return chamber, an in-
let chamber, a second return chamber, and a
discharge chamber, all opening into said
space; and a revoluble valve in said circular
space comprising webs which in the open

1,442,973
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position of the valve block off from the sup-
ply chamber all the other chambers except
the inlet chamber, the return ghambers be-
ing in such case in communication with the
discharge chamber, and which in the closed
position of the valve block off from the sup-
ply chamber all the chambers except the dis-
charge chamber, putting the other chanibers
in communication with the drip chamber.
12. In a circulation controlling device, the
combination of a valve easing formed with a
centrally arranged circular spacé and
around the same with a supply chamber, a
drip chamber, a first return chamber, an in-
let chamber, a second return chiamber, and
a discharge chamber, all opening into said
space; and a revoluble valve in said circu-
lar space.comprising wehs which in the open
position of the valve block off from the sup-
ply chamber all the other chambers except
the inlet chamber, the return chambers be-
ing in such case in communication with the
discharge chamber, and-which in the closed
position of the valye block off from the sup-
ply chamber all the chambers except the

-discharge chamber, putting the other cham-

bers in communication with the drip cham-
ber; said device being formed with a duct
which leads from the first return chamber
to.a part of the valve casing in communica-
tion with the discharge chamber when the
valve is-in its first named, position. -

13. In a circulation controlling device, the
combination of a valve casing formed with
a centrally arranged circular space and
around the same with a supply chamber, a
drip -chamber, a first return chamber, an
inlet chamber, a second return chamber, and
a discharge chamber; all opening into said
space; and a revoluble valve in said circu-
lar space comprising webs which in the
open position of the valve block off from
the supply chamber all the other cham-
bers except the inlet chamber, the return
chambers being in such case in communi-
cation with the discharge chamber, and
which in the closed position of the valve
block off from the supply chamber all the
chambers except the discharge chamber, put-
ting the other chambers in communication
with the drip chamber; said device being
formed with a water sealed duct which leads
from the first return chamber to a part of
the valve casing in communication with the
discharge chamber when the valve is in its
first named position. :

14. In a circulation controlling device, the
combination of a valve casing formed with
a centrally arranged circulation space and
around the same with a supply chamber, a
drip chamber, a first return chamber, an in-
let chamber, a second return chamber, and
a discharge chamber, all opening into said
space, and a revoluble valve in said circula-
tion space comprising upper and lower dises
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and webs which latter, in the open position
of the valve, block off from the supply
chamber all of the other chambers except
the inlet chamber, the return chambers being
in such case in communication with the dis-
charge chamber and which, in the closed
position of the valve, block off from the sup-
ply chamber all the chambers except the dis-
charge chamber, putting the other chambers
in communication with the drip chamiber;
a stem formed on said upper dizc, and a
lever on said stem.

15. In a circulation controlling device, the
combination of a valve casing formed with a
centrally arranged circular space and
around the same with a supply chamber, a
drip chamber, a first return chamber, an
inlet chamber, a second return chamber and
a discharge chamber, all opening into said
space and a revoluble valve in said circular
space comprising webs which in the open po-
sition of the valve block off from the supply
chamber all the other chambers except the
inlet chamber, the return chambers being
in such case in communication with the dis-
charge chamber, ahd which in the closed po-
sition of the valve block off from the sup-
ply chamber all the chambers except the dis-
charge chamber, putting the other cham-
bers in communication with the drip cham-
ber and a pair of electric motors mounted
on said casing to move said valve in op-
posite directions.

16. In a circulation controlling device,
the combination of a valve casing formed
with a centrally arranged circular space and
around the same with a supply chamber, a
drip chamber, a first return chamber, an in-
let chamber, a second return chamber and a
discharge chamber, all opening into said
space a revoluble valve in said circular space
comprising webs which in the open position
of the valve block off from the supply cham-

ber all the other chambers except the inlet
chamber, the return chambers being in sucii
case in communication with the discharge
chamber, and which in the closed position of
the valve block off from the supply cham-
ber all the chambers except the discharge
chamber, putting the other chambers in com-
munication with the drip chamber, a pair
of electric motors mounted on said casing to
move said valve in opposite directions, and
a limit switch moved by said valve for di-
recting the current alternately to said mo-
tors. ‘

17. In a circulation controlling device, the
combination of a valve casing formed with a
plurality of chambers having ports, a ro-
tary valve to control communication be-
tween said chambers, a stem on said valve, a
lever on said stem, a pair of solenoids hav-
ing cores forming a unitary structure and
provided with spaced heads, said lever be-
ing formed with a rounded portion which is

engaged between said heads, and a limit

switch comprising a longitudinally remov-
able bar slidably mounted on sald casing
and engaged by the other end of said lever.

18. In a circulation controlling device, the
combination of a valve casing provided with
a central circulation space and with cham-
bers arranged around said space, a valve in
said circular space comprising upper and
lower dises and vertical webs for controlling
the communication between said chambers,
an upwardly extending stem on said valve,
a lever on said stem, a pair of solenoids ar-
ranged on the top of the casing and having
cores forming a unitary structure engaged
by said lever, a limit switch comprising op-
positely arranged pairs of contact springs.
and a switch member provided with contact
plates and having a collar engaged by said

lever.
EDWARD A. RUSSETL.
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