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HARRY G. GEISSII\'I'GER OF DETROIT MICHIGAN

ELECTROMAGNETIC CONTROL OF MULTIPLE VﬁLVES

Apphcat:ten filed December 24 1920.

To all whom it may concern:

Be it known that I, Harry G G-—rxssmem,
a citizen of the Umted States, residing at
Detroit, in the county of Wayne and State
ot Mlchlaen have mvented eertem new and

- useful Improvements in Hlectromagnetic
~ Controls of Multiple Valves, of which ‘the

following 1s a specification.

My invention relates to multiple valve
structures under the control of a single elec-
tro-magnetic device. While 1t 1s espeelally
adapted for two fluids, such as o1l and air,
supplied to a fuel oil burﬂer? 1t 1S appheable
to other uses.

The main purpose of my invention is to
provide a multiple valve which practically
eliminates the danger of turning on the oil
supply without the eerrespendme* 21T SUup-
ply, or the gas ‘without the air. A further

object is to provide an electro-magnetic mul-
tiple valve actuatmg device in which the

1mpe11111g force is immediately increased
upon the valve which is momentarily
checked by an extra resistance which may
be due to various causes, such as interfer-
ence from gritty, tarry or scaly matter n
the oil, gas or air.

"For the purpose of elea,rls explaining the

nature of my invention I shall refer in the
following description to the accompanying

~drawings, In Whlch—-—I‘lgure 1 is a longitu-
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dinal sectional view of an epperatue em- |
bodying my invention; Fig. £ 1s a transverse

sectional view on the 1111e 2—2 of Fig. 1;

and Fig. 3 is a trensverse seetlonal mew en-

~ the llne 3—3 of Fig. 1.
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It 1s necessary to regulate the volumes of

oas and air in crae-ﬁred furnaces and the
Volumes of o1l and air in oil-fired furnaces.

In my multlple valve structure the volu-
“metric regulation is produced ‘by varying

the 1ift of the magnetically operated valve

‘and by the construction of the valve seat as
hereinafter described. It has been the prac-

tlce to b} -pass certain amounts of oil and

air or other atomizing medium around
thermostatically controlled fuel systems. T

have effected an appreciable reduction in
the cost of the by-pass loops and valves

formerly required by incorporating the by-_ _

passes in the valve structure. -
My multiple valve structure comprises a
easmg 5 containing the oil chamber 6, a cas-

ing 7 contalning the air chamber 8 and pro-
vided with tubular inlet 9 and outlet 10, the
two casings being connected by the mter- _

~which may

eeual No. 433 004

mediate magnetic shell 12 constituting the
yoke member of the actuating electro-mag-
net, the core 14 of which is plowded with
enlareed pole members 15, 15" centrally held

Wlﬂhn the shell by means of non-magnetic
‘Tings 17.
9 passes through the port 18 into the air
chamber and when the valve 19 is held in

T'he air entering the inlet passage

open position as indicated in Fig. 1, a free
passage is provided through the epen end
of the axially adjustable cylindrical valve
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member 23 fmd through the lateral: passage

24 therem to the eutlet channel 10.. The
carried by the stem 25 which is

valve  1s
threaded at its inner end into the central

boss of the armature 26 and at its outer end
1is provided with a slotted yoke portion 25
-Wthh straddles pin 28 of the rotatable plug

By turning the plug in one direction or
the other the stem is advanced or retracted

within the boss 26 to thereby adjust the

maximum opening of the port 25 and the
throw of the armature 26, the latter being
ouided by the pin 385 pI‘O]GC‘tlHO‘ through

the slotted lug 26°. The outer end of the
tubular valve membel 23 is provided with

a flange 23* which is frictionally held be-

tween the flange 30* and the casing, and
be “rotated by the handle 23"

The plug 30 is yieldingly held by a yoke 31
fitting at 1ts inner edge 1n a groove in the

plug and at opposite sides of 1te outer mar-

gin is supported by screw-pins 32 which

carry coiled springs 33 to cushion the blows
‘of the valve 19 against its seat npon the
~inner end of the tubular valve member 23.

‘The valve 19 is normally held closed against -

its seat by the coiled eprmﬂ‘ 34 which sur-

‘rounds the stem 25 and bears against the

lugs 22 projecting from the mner Well ot

- the valve membel" 23.
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The slot 24 in the uppel 81de ef the tubit-

lar valve member 23 maintains an unob-

structed passage into the ontlet tube 10 af

all times.” The lower side of the valve mem-
ber 23 is provided with a V-shaped slot 24’

which permits the by-pass opening direct
from the inlet 9 through the tubulal valve

member to be varied by turning the valve
member in one direction or the other by
means of handle 23 thereby determining

,the minimum flow of air When the Velve 19
_18 closed against its seat.

‘The oil passages at the. opp031te end: of the
device are likewise provided with ‘a -mini-
mum- flow by-pass. The 011 entermg the
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inlet opening 40, passes through the strainer

plug 42 into the o1l chamber 6 and Trom 1

thence through the minimum flow passage

43 detelmmed by the adjustment of the

screw plug 45, to the outlet passage 46.
The main valvé-piston- 48 reciprocates m

- the valve chamber 49 and 1S carlled by the

10
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stem 50 which is threaded in the boss 51¢
of the armature 51, the stroke of the piston,
being determined b}, the adjustment of the
stem 50 in the hub 5312, When the valve
48 is moved to the open position, shown 1n
Fig. 1, the ports 49%, are uncovered, per-
mlttmn the o1l to flow from the oil chamber
thlmwh the opening around the stem 50

_ ‘md thmuOh the passages 48* in the piston

20

valve 48 111to chamber 49, and {from th encu.

through the ports 492 to the outer port 4
As soon as the magnet coil 56 is deenerg 1zed
the armature 51 will be retracted ¢ - the

- valve 48 forced to the left by the spring
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tively to the fuel oil burners.

57 until the valve strikes the washers 58,
thus closing the ports 492, cutting off the

flow. of oc1l, except that which may flow

through the minimum by-pass 43. The

washers 58 being immersed in oil, entrap

particles of o1l betweeﬂ them as they are
struck by the piston and crowded together,

“thereby serving as a cushioning stop The

terminals 60, 60" of the ms ﬁ‘ﬂet coils 56 are
connected tnmugh the bindi immg posts 61,

61’ with the leads 62 connected to the con- -

trolling thermostat which regulates the term-
perature of the furnace. The magnet coil
06 1s' energized or deenergized 1mmediately
upon any materml variation m the tempert:
ture of the furnace and the armatures re-
spond Instantly to move. the valves 19 and 48
which control the flow of air and oil respec-
Inasmuch as
both armatures are subjected to the pull of the
same magnet, their movements will be con-
trolled by the opposition or .1*e-sist‘ﬁnce which
they encounter. It is evident therefore that
the air disc valve 19 will meét with less re-

 sistance than the piston valve 48 which

sirable i’n’the‘ control of tuel o1l burners even-
though the interval be quite small.

the other meets with =

moves in the oil chamber 49 with a dash-pot
effect, the -armature 51 which moves in the
o1l chamber 6 and i1s conneéted to the stem
50 ‘also serving as a dﬂ;'sh -pot, and conse-
quently the movement of the air contr olhng

valve will precede slightly that of the o1l

controlling valve dnd such sequence 13 de-

It sometimes happens that one valve or

an inereased resistance
by reason: of a particle of gritty, tarry or

-scaly matter so that the armature connect-
60

ed..with that valve 1s momentarily held back

“while the other armature moves on to elosed

postition.

This closure of the gap in the

. magnetic circuit at one of the armatures

| "“educes the magnetic reluctance of the mag-

netlc clrcult to such an extent tha,t the total

“upon the other armature.

prising

Pass 1ot conductvw
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ma ﬂ*netlc flux is greatly augmented and this

esults in an increased pull upon the re-
tarded armature which frequently amounts
to 2.75 times the pull which was exerted
The advantage
of my multiple control of the valves which
regulate the flow of the two fluids leading
to the fuel burnels whereby the valves are
caused to operate in sequence as. above de-
scribed, and whereby a very largely. in-
creased. pull is exerted upon the valve which
is momentarily checked or restrained by en-
conntering a particle of some foreign sub-
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stance, will be especially ftpplecmted by

those who are familiar. with the operation
and control of the fuel supply valves pre-
viously in use. It will also be evident that

_the@e features meHde a multiplied factor of

safety. The springs which retract the arma-
tiives and throw the valves into closed DO-
sifion may be made quite strong since I have
pim*lded ‘the spring mounted yohe 31 and
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the disks 58 to absorb or cushion the ham- .-

mer-blows of the moving pfms of the re-

spective valves.
T have described in detful the pmuculm
construction illustrated in the accompany-

80

mg drawings for the purpose of disclosing

a1y embochment of my invention but it will
be evident to engineers that various changes
ancl Il”lOdlﬁCc tions may be made Wlthout

departing in any manner from my inven-

fion.
I dam’l — | | |
1. A flvid contr ollmo valve qtruc,ture COIN-

-_1)1 mnn_ a plurality of V‘LIV(}S.. each controlling

« separate flaid channel, and an electro-mag-
nef l"m_vin'cf separate armatures connected to
sald valvm sald armatures being in %emes
relation in the magnetic circuit.

2. A flud contm]lmw valve structurs, com-
a plurality of valves, each control-
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ling a separate fluid channel, an electro-mag-

net having separate armatures at opposﬂ:e
ends of the magnet and connected to said

‘valves, and means for independently adjust-

1ng the connecting means between the arma-

tures and the Valves to vary the Iitt or Stroli:el 3

of the valves. -
3. A duplex: electrlmllv ac.tuated valve,

comprising separated valve casings-each pro-
vided with a valve contu olling the mam: pas-
sage therethrough, an. electro- magnet Intér-

posed between said casings-and sealed there-

from by non-magnetic Qentum%*, and arma-

~tures at opposite endc; of the magnet opera-
| Jl‘if%h"

connected with

respe (_:tl vely said

valves.

4. A duple& E’IECtI‘lCE]HV ftctua,ted valve
comprising separated valve casings each pro-
vided with a valve coatmllmo* the main
passage therethrough and a 1*eﬂ‘ulable by-

an electro-magnet interposed between sald
casings and sealed therefrom by non-mag-
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{uid mound said valve. -

180



1,515,673

netic septums, and armatures at opposite

10
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ends of the magnet operatively cmmected re-

Spectwely with said valves.

A fluid controlling valve structure, com-
.pusmo' a casing have a main fluid passage,

a valve 1eciprocable to open or close said

passage, an electro-magnet having an arma-

ture operatively connected with the stem
of said valve to move the valve in one direc-
tion, a spring operating to move the valve

in the opposite direction, a by-pass chan-

nel, and a rotatable cut-off member having |
means for external mampulatlon to regu-
late the size of the opening of said chan-
nel, the inner end of said rotatable member
constltutuw the seat for said valve.

6. A fluid controlling valve structure, com-
prising a casing ha,va‘ inlet and outlet
openings for the flow of'lllquld said casing
having a passage connecting said openings

~ and embodymfr a cylinder, the latter havuw

25
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a passage connecting with said inlet opening

and bemng promded with a port connecting
the cylmder with the outlet opening, a pis-
ton reciprocable in said cylinder to open
or close said port and provided with a pas-

sage for the flow of the liquid therethrough,
and an electro-magnet having an armatme:

operatively connected to said piston.
7. An electrically controlled fluid valve

having inlet and outlet openings, a cylinder

hwmg a p‘lSS‘ELO’e commumcatmg with said

~having

ton,

8

inlet opening and 2} port communicating with
said outlet opening, a piston rempmmble 11

“said eylinder to 0pen and close said port, an
electro-magnet operatively connected to said
piston, said piston being provided with re-
stricted passages thro ucrh ‘which the lhiquid

must flow, said restricted passages serving

to create a difference of pressure 1 the hquid
upon opposite sides of the piston when said
port 1s uncovered, sald difference of pressure

tending to close the TELlVB when the magnet
1S deenel o1zed. |
8. A fluid controlling valve structure, com-

prising a casing having inlet and 011tlet.
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openings for the Tflow of a hqmd said casing

the latter having a passage connecting with
the chamber and being provlded with a port

‘connecting the cylinder with the outlet open-
ing, a piston reciprocable in said cylinder to
open or close said port and provided with a
passage for the ﬂow of the liquid there-
through, and an electro-magnet having an

arma,ture operatively connected to sa,ld pls-
sald armature being located in said
chamber whereby the movement of the pis-

“ton is checked by the dash-pot action of the
liguid 1n the chamber upon the armature.

In testimony whereot I affix my mgnature

I—IARRY G GEISSINGER

a passage connecting said openings
and embodymg a chamber and a cylmder-
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