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ey
IR .':Georgé'ﬁ;ﬁf,.-_Shawn;.A'ttlebom, ‘Mass., assignor, by
B S mesne assignments. {o General Electric Com-
“ . o pamy, & corporation of New:_qurk_.-“.-__._ L e
* OQriginal application November 6, 1931, Serial No. . = o
e e 873,390, Divided: and this applic'a;tiﬁn.Mafrch ST -
5 claims. (cL 236—88)

" This application. is a d1V1smn of la;lﬁblicatitln,'

 Serial No. 573,390, now Patent No. 1,956,136, filed

m gnl

- November 86, 1931_;i'-f01'-"fservice.-?f_eéﬁﬁip'tiim'me_ch_-_-.
- -'The present application relates to an improved - -
- valve control system. particularly the improved"
- valve control system for gas fired boilers in house.
.. heating service in which two three-way pilot
. _. valves, each operable automatimlly.fm- accord-.
10 ance with predetermined conditions, jointly con-
R _ f the main gas burner snap
RASE ctio:d?__diaphragni__rvalve_.to-ohe"pasition_:-and_fs'e_p'a;{' .
- rately control the operation- thereof ‘to another
- position as disclosed in said parent application.
~With this control Sysiem the house heating
~ gas fired boiler is normially controlled automatic-
ally by means-of a snap action valve of diaphragm.
“or other type which in turn is controlled by a

E.
I.-|

rol-the operation of

—_ .

- three-way pilot ‘valve operated between “heat

- on” and “heat off” positions by electrical means
© o .sweh as. electromagnets under the control of a
~ room thermostat. In such a system when the
-+ Toom temperature i_s_-high*th__ethr_.ee'-way'electm-_
~magnetic pilot valve is in the “heat off” position -
29 and the main burner snap action gas valve is

. . in closed position. Then in case the current fails

- Or some part of the electrical equipment gets out

- valve sticks so that when the room cools down
‘and the electromagnet or other device should nor-
0 “heat on” position
Such a contingenecy is adequate-

- it fails to do so.

12lly move the pilot valve to

- Iy taken care of by the service resumption mech.-
- . anism disclosed and claimed in said parent ap-

- 85 plication which enables the three-way pilot valve.

- at the will of the operator, to be moved to its
-~ “heat-on” _.DOSitifJIlf"Iinderilf_the_‘ partif?qlauff“c{)nti_ne -

- gencies'such as referred to.

. These same contingencies referred to above -

) are just as likely to occur when the room tem-

o -perature is low and the main burner snap action
~...gas valve is in the open position with the burn- -

~ . ers of the gas fired boiler lighted and in full op-

. eration. ‘Under such conditions, it is extremely
45 ' |

perature control and manually operating the

R
~ valve. This independently operable pilot valve

s arranged to be operated in response to any of
~ the varying conditions in the boiler ordinarily -

- utilized for the safety control thereof, such as by
ol

~electromagnetic three -way . pilot valve to the

a device subject to water level in the boiler, to

.6re or more of the

. ~In

) | rder to automatically protect against such
-~ dangerous conditions in accordance with my pres-
- ent invention, an independently operable three-

- "i,ﬁr_gy;fp'ilot,cc)ntral valve is provided and intercon-
- nected in cooperating . relation with the Troom
thermostat controlled electromagnetic three-way -

independently  effect - operation of the main gas

-dangerous ‘conditions in the boiler.

2011779

‘the steam pressure of the boiler, to the tempera-
~ture of the water in the boiler or to any other
12 05 _ K e same ‘or similar factors of
- boiler operation. The cooperating relation of the .
two three-way valves is such that the independ~
- ently operable valve is able to supersede the con-
~trol of the electromagnetic three-way valve and

burner snap action diaphragm gas valve to the .
OII position upon the occurrence of abnormal or

10

- Furthermore, the improved. three-way pilot

valve control system of the present invention re-

suits in a very rapid response of the snap action .

diaphragm valve to both the open and the closed

5

positions, thereby increasing the certainty as well ~
as the safety of control for the gas fired heating

boiler. - My
the various di

culties' encountered in the use of

which inherently produce a relatively slow re- -
sSponse

of the snap action diaphragm valve.”

My improved control system also avoids

valve control systems employing bleeder orifices o

20

_.In the drawings, Fig. 1 is a side elevation show=

~ing a hot water heating boiler equipped with the

~invention, the main burner snap action gas valve
- being shown in section; Fig. 2 is a sectional eleva-
~tion, somewhat diagrammatic, illustrating. the . .

25

electromagnetic control or: pilot three-way valve

- with the electrical operating mechanism there-

for, and the room thermostat electric circuits;
and Fig. 3 is a sectional
ed three-way control valves.

lating valve 2, snap

common type; _
whose stem 8§ is attached to and is operated by a
diaphragm 7 in a casing 8, wer . el
§ of which is always in open communication with

‘the pressure of the supply main |, and the upper

AT e b g SOLIAILIONS, 1 1S €X - chamber {8 of which serves as a control chamber, ..
dangerous. to rely upon the householder Or 0pPer=. 1aire marimanros ;

- ator discovering the failure of ‘the automatic tem-

being connected for that purpose to a pipe |1,

most ic 30
diagram of the associat-

In the arrangement shown in the drawings, A

‘indicates a gas fired boiler, the burners of which
~ (not shown) are supplied with gas coming from

‘& supply main { through the usual pressure regu-
\C _ action valve 3, and hand
~cut-off valve 4. The snap action valve 3 is of
) including the valvée member 5

35

40

the lower chamber

45

~Said pipe communicates with suitable control -

mechanism, which in the form shown includes
an electro-magnetically operated three-way pilot

trolling three-way valve generally 'i'x_:tclic':::«.‘,’_ced;:a';t-j5'0

i3, the latter valve being actuated by any varying

condition ‘in: the boiler ordinarily utilized ‘for =

temperature, or to any other one or more of
‘the same or similar factors of boiler operation. '
- In the drawings, for simplicity of - illustra-

-

- Ject only to variations in water temperature be-

tion, the boiler control valve 13 is shown as sub-

~ safety control thereof, such as by a device sub- -
Ject to water level, to steam pressure, to water -

60



gplete descnptron if necessary ’T‘hls electromsg-..}._
- netic valve operating mechanism -includes- the -

. NEecessary: ceﬂs or eleetremegnetm elements for:
_-_;.ﬂ,esuetmg the valve, and: a. switch which ‘forms
-'-";.& part of. the control- ClI‘CU.IbS for said coils and.
s operated for. resetting purposes, as will appear.:

- 'Referring -to" Fs.g 2, the pertlcular three-way"-.

.-.eleetromagnetrc pllot valve mechamsm in- the
o200

30

'; _- '_'_stem"'E?; and. movehle to either of two pes1trens--
- -.on.dower and tipper seats and adapted to control -
| ; elternetwely the connectmn of chamber 18 to.

45 .

- .‘ventlenally As shown,
.- member "26 cerrled by but msulsted from the -
S 'velve stem and serving’as & bridge - to control
- p5 the: ﬂew ‘of current {0 one or the ether of the
. twoe coils 24" 25 The centrel clrcmts 'Wlll be-_

ceuse seld bexler 1s desngned for a, hot water hest- »
‘ing’ system S o
‘The: electr omsgnetleelly epe1 ated three-wa.y_-
*pzlot valve 12 will first be described. ‘It is shown -
'_-’dregrammetlcally in Pig. 3. and in deteﬂ in Fig. 2.
~ -Generally speaking, the eleetremsgnetle ve.lve;;.r
.~ operating: mechanism is of the same -type: -and

.. . operates in.the same way as the valve. oper ating

.~ device- dlsclesed in a prior patent to Arthur F.:. : -~

.’f_mrcsen No. 1,439,231, granted December 19, 1922, -
to which reference mey be hed for a. more com-—.'_.“

DR ,__.-present system 1neludes a- smteble casmg 14 at-

Cco T tached to a valve body 5, ssrd cesmg snd Vslve‘--.-

o ’_-___body being sealed sgelnst any escape or-loss of

L gas. to the e,tmesphere |

© 0. ‘three-chambers, to.wit, a lower ch&mber 16 com~

25...1_munleat1ng with the gas. supply main | through

- 7w i the pressure port 18a by a pipe (1. hsvme‘ 2 h&nd--:-ii.i-rﬂ_i o
~in.the control system of the present invention - -

valve 11a.s0.as te be supphed at all. times when |
Therefore, the wa-

' the hand valve is open 'with the full pressure of
- the supply, an mterrnedls,te chamber - {8 com-
.30 ‘municating . ‘through the- intermediate port 18a -
| by way of ithe said. prne 1t with the. ‘upper-.con- ..
- trol chamber of the snap action valve,-and an =
- upper chamber 19’ cemmnmcstme threugh the
. vent port I8a‘with a pipe 20 leading to an es- -
o5 In the inter-:
~ mediate ehsmber EB is a valve. memner 9 on a.

eepement outlet, as 'mll appes;r

either.. of the ehembers EE 59

or ‘the vent port iﬁd

The valve stem 22 1s extended in the hellew:i_‘r
casing 14 where it carries -a core 23 movable to
;-f,j'_-e,nd fro for valve. actuation by ‘energization by
. one or theé other of two coils 24, 25, beyond which

- the, stem is further extended to carry and actuate
© ‘switch mechanism of the’ general type:-described
‘Such
switch mechanism is here illustrated enly con-
it ‘comprises a switch -

and illustrated in the said Fricson petent

- :=.':_._-_ls,ter descrlbed

o 60

?by way: of the gforesaid pipe:
" chamber {8 of ‘the pilot valve, and an upper

The coopere,umg three-wey berler eentrol velve

R --;'ES is more or less conventionally illustrated in
o g, T £ e,lse compnses three chembers te wit,
- 5 chamber 27 having a pressure port 27¢. and
AT "'-i.eemrnnmestmg by the:-pipe 28:with the chamber
4% of the pilot valve, an 1nte1med1ete ‘chamber.
- 28 having intermediate port 298¢ communicating
26 with the upper

......

" chamber 88 having the vent. port 38a communi-

-r . .
- .
o . . ' 70
. L .
- . N B -
- ER ..
) . L) b . .
- ’ r
’ b

e ‘_:_-.eetlng mth the. plpe 31 Whlch leads to any suit-

| - able. outlet, such es 1o ‘an - escepement bwrnerl-;-.--_
asis. cemmen in ‘devices of this-
- kindy - In the mtermedmte chamber 29'is-a valve -

(not. shewn)

is: controlled -by. a- function of boiler ‘operation

- such as steam pressure, water level, or the like.
In the present mstence the bmler contrel valve

2 011 779

o pesn:rve by wire a5,

The valve body includes
tne ‘circuit or to ground.

ins thelr lewermost pes:i.tmns
“ter in the boiler is cold or at lesst at a normal or

low - tempe1 etme ‘and the room:
“thermostat is demandlng heat. In other words,

jve,lve 21 is: 1n the"‘heat on”’ pos1t10n As a re-
lows from the supply main by
~way of pipe 1T to ehember {6 of valve 12 and to
35 -

sult gas pressure:

.chamber- 271 ef valve 13
‘because the valves 32 e.nd 2{ are closéd. -The
- upper chsmber of the snap aetmn valve 3 is open

by wa,y of pipe 11§ to ehamber 18, thence by way of

. This alternately_ -
~" astablishes. eemmumcetren between ‘the inter~
- mediate port 18a and elther the pressure pert Eﬁd s

of coil. 25..

-actlon GCcurs..

is thermestatlcelly epereted by water tempera- .

. ture, so that the rod 33 is movable to and fro end-k.]..‘ -

- wise with rise. and fall of water temperature. It -

should be understood that as the water temper-

. ature rises the valve ‘stem 33 moves upwardly,
-.in the dl&gl‘&m Fig. 3, as.in the legends thereon,

of the ‘usual three wire type; cennectlng .the
'_‘_smteh mechanism ‘at. the pilot valve 12 with the
“‘rocin temperature thermostat, which includes a
‘thermostatically operated member 40 flexed back
and forth, in-response- to variations in tempera-

- ture, between the contacts &1, &2 in circuit with
J'the wires 63, &4 respectwely Switch member._ o
A8 S eonnected to one S1de of. the circuit, such as =~

- The wires 43, 44 are con- .
-~ nected respeetwely threugh the coils 24, 25 to |
._twe eenteets ﬂf‘ M engaged elternetely by the
'._~~'.sW1tch member . 25 in 1ts two positions, in Wthh' o
- two ‘positions. it. also .engages contacts 48, 48
bhoth: connected by wire 5' te the other srde ef o

The operetlen is as. fellews.-- o e
F:tg 3 shows the twe valves 32 end 2! ernployed

temp er ature

but 1t csn go no ferther

- the upper port: te ehe,rnber 18, thence by way of
pipe 28 to: chamber 29, through- the upper port 4

pipe: 3 to the esea,pement burner

IR 11 |

“but inthe actual. essembly shewn in Flg da
Inoves: horlzontally SRR
Referring now-tc the eleetrrc crrcmts these are_ N

15

20 |

~When the room tempersture rlses to the proper“ o
pornt the switch 48 is moved over to its appro-

connectmn of- the snap action. Va,lve upper chem—

prla,te contact. (M in- thls case) the upper coil - -

- 24 18 energmed -and the valve stem 22 and ve,lve_' ' -
21 are raised. smtch 26 being also. moved to its
~ second- p031t1en resettmg the three wire. circuit
ready for the reverse eperatlon and energization =
In the new position of the parts, the -
_ber 18.to the escepement outlet is cut. off by the 55 B
~“valve 2f; which also now has opened communica- ..
- tion. between chambers {8 and (8 so that the |
~pressure of the supply frern pipe 11 ﬂews to said
. upper che,mber 19 of the snap action valve. Pres- g

- 60 h
~ sures on eppesrte srdes of the draphregm bemg

equa..rzed thé snap ectlen ve,lve closes and the

furnace heat supply. is shut off. When the room =
- temperature goes down sufficiently, the switch 45

moves- to its’ “hee on” position and the reverse gx

“In other words; the norrnal action.
~ of the pilot velve 12 is to connect the upper cham-
£ ber of the snep action valve either to the gas sup-- -
ply or to.the eseepement eutlet Wlth the result o
- of turning the furnace off or on. = = . |
At ‘the. same  time, the . boiler centrel valve :
32 connected t0-a stem 33, the movement of ‘which mechemsm mcludmg the velve 32 is subJect to
" variationsin that factor. of boiler opere,t'I on which
~ controls it, stich as. water temperature, and when

the latter I'lSE.'S te the predetermmed lnmt ec- 75-;

65 '. | .;' _.

30

in valve. {3 to chamber 30 and thence by way of 4G
.The pressure'_:; S
~ below the snap action valve dlaphre,gm is greater
‘than that.above it, and the snap action valve is
“Oopen  So thet gas flows te the burnels and the

furnace is pr oduerng ‘heat.

70 - :..



2,011 779

. ,f'-;cerdmg to the settmg of the parts, valve 32 rises _
- and wholly cuts off connection of the pllot and.
Tbmler control valves to the escapement burner

by pipe 3{ and under all circumstances causes
flow of the main gas supply pressure to the upper

- chamber of the snap action valve, either by way .
- of chambers 16,
'ichamber 16, pipe 28, chamber 27, chamber 29,

{8 and pipe 11 or by way of

" pipe 20, chamber 18, chamber 18 and pipe i,

10
- compelling the snap action valve to close and cut
. Off the heat mdependently of the centrol of the

superseding the electromagnetic valve control a,nd' |

o electremagnetlc valve 12,

- If for any reason the current supply falls at a
:tuue when the pilot valve 21 is in its lower or
““heat on” posmon or if g part of the electrical |
. equipment, such as a transformer supplying the
“leads 45, 58, of a part of the switch mechanism,
fails when the pilot valve is in “heat on” position,
'.;or sheuld said valve stick and: fail to-move upon
U an epergrzetmu of the lower magnet 25, then the
. . room tempera,ture thermostat 40 would be de-
" manding heat o
~ . would be in a position holding the snap action
5 valve open and heat. WGUId continue to be sup-
- plied.  Under such emergency mrcumsta,nces the

but the pllo-t control valve 2]

B furnace will remain burning subject, only to the

e safety control of the boiler provided by the boiler
- . . three way control valve {3, which will still act as
before to cause the. snap action valve to close
-~ when the temperature of the boiler water rises
- too high mdependeutly of the failure of the elec-
o .tremaguetrc valve in the “heat on” position.
. When the temperature of the boiler water de~
33 creases the three-way valve 13 is returned to the
- position shown in Flig. 3. |
© venting the gas pressure on the upper side of

 ‘diaphragm 7 through pipe 1, chambers 8 a.nd‘__ |
18 of valve {2, pipe 29 and chambers 29 e,nd 2l

of velve 12 to the escapement pipe 2f. The gas

. pressure below drephregm 1. then qulckly upens

:f-'the main gas valve 5. -
: What I claim as new e,nd desu'e to secure by’
Letters Patent in the United States is: B

1. Iu 2 gas burner control, t11e combmatwn of

| ‘g valve for controlling the flow of gas from a
_qupp?y line to the burner, a gas pressure respon-~
- sive ‘device for operatmg said valve, a control

o - conduit for admitting gas pressure to and vent-

50

| |

60

ing gas pressure from said  pressure re sponsive
~device and a pair of independently operable
“three-way valves mtereenueeted with said con-
. duit to jointly control the venting of the gas
*pressure from said pressure ,.esponswe valve and
'-'._sepurately contre... the udmr sron ef ‘gas pres—- .
. sure thereto. |
. 2. Ceontrol mechamsm for a ges burner com-
~ prising a valve for controlling the flow of gas
. irom the gas supply line to the burner, a gas.
pressure responsive dle,phragm operatively con-
nected to said valve, means for applying gas_ g
. pressure to one. side of sald diaphragm for open-
- ing se.1d Valve, eendurt means for equa,hzlng the
- gas pressure on. the opposrte sides of the dIEL-_

‘g5 phragm to close said valve and for venting pres-

70

- sure from the other side of said diaphragm to re-
.. - .open said valve, and a pair of independently op-
- erable three—wey pilot - valves interconnected -
. with said conduit means to. Jemtly control the
venting of the gas pressure from said other side
- of the dla,phragm and separately control the ad-
o ,_m:tssaeu of gas pressure thereto

ThIS results in quickly

3

3. Control mechamsm for a gas ﬁred heatmg :
-"bDllEI‘ comprising a main valve for controlling -
the flow ef gas from a gas supply line to the

“'burner, a pressure responsive diaphragm oper-
atively connected with said valve, means for ap-

plying gas pressure to one side of said diaphragm

‘to open said valve, and means for admitting gas
- pressure to and venting the pressure from the

other side of said dlaphragm including a pair

~of three—way valves each having a pressure port,
‘a vent port, and an mtermedle,te port, and in-

10

terconnectmg conduit means whereby the said _- o

arar,ely control the admission of pressure te sald

other side of said diaphragm, |
4, Centrel mechanism for gas burner com-

’ _prlsmg 3, main valve for controllmg the flow of

gas from a gas supply line to.the burner, a pres-

sure responsive dlaphragm operatively connected

under pressure from said supply line to one .-:-ude

-~ valves jointly control the venting of the pressure
from said other side of said diaphragm. and sep- -

of said diaphragm for opening said valve, and

conduit means including a pair of three- -way -
25
- said supply line to the other side of said dia-

valves for admitting gas under pressure from

phragm to equalize the pressures thereon and

~ thereby effect clesure of said valve and for vent-
Ing the gas pressure from said other side of said
diaphragm to effect the reopening of said valve,

said valves having a. pressure admitting port, a
pressure venting port, and an. intermediate port

with the Dressure admitting port of each valve

communicating with said gas supply lme and

with the intermediate port of one valve com-
munlcatmg with said other side of said dia-

30

20
with said valve, conduit means for adm1ttmg gas - |

35

phragm and the intermediate port of the: ether-- o

valve communicating with the pressure venting
port of said one valve whereby said bair of valves .
jointly control the venting of the pressure-from
‘sald other side of said diaphragm and sepure;tel:r,rE |
-control the admission of gas pressure thereto., -
9. In a control system for a gas fired boﬂer

0

the combination of g diaphragm operated main .

valve for controllmg the flow of 29,S from a gas
‘supply line to the burner, means for admitting

gas pressure to one side of 5aid dlaphragm to

thereof including g pair of valves
pressure admitting port, a pressure venting port,

an intermediate port, and g movable valve mem-
“ber for selectively establishing communication
between the intermediate port and either said
‘pressure admitting port or sald pressure venting
port, electromagnetm means for operating the
| movable valve member of one of said valves, g
room thermostat for controllmg said electromag-
netic means responsive to a -condition of the
 boiler for operating the other of said valves, con- |
‘duit means connecting the pressure. admitting
- ports of both of said valves with said gas supply
lines, a conduit connecting the intermediate port

operate -said valve to the open position, and
- means for admitting gas pressure to the other
‘side of said diaphragm to eﬁect closure of said
Iva,lve and to vent the gas pressure from said
other side of said diaphragm to effect reopening

each having a

of said electromagnetmaﬂy operated valve with -

the other side of said diaphragm, and g conduit -
-connectmﬂ' the intermediate port of said other”

valve with the pressure venting port of said elec-
tromdgnetlcally actuated valve,

'GEORGE B. SHAWI\T
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