
'. j • 

Patented Mar. 2, 1954 2,670,749 

UNITED STATES PATENT OFFICE 
2,6'10,'149 

MAGNETIC VALVE 

Edmund Germer, Berlin-Wannsee, Germany, as­
signor to Hanovia Chemical &, Manufacturing 
CompanY, Newark, N. J., a corporation of New 
Jersey 

Application July 20, 1950, Serial No. 174,926 

Claims priority, application Germany 
July 21, 1949 

11 Claims. (CI. 137-1) 
1 

This invention relates to valves for controlling 
the flow of fluids and has for a general object 
the provision of a new and improved means and 
method for controlling the flow of fluids by a 
magnetic fleld. 

According to the invetnion, the disadva:ltages 
that are inherent in fluid control devices having 
movable parts are eliminated, these disadvan­
tages being, for example, the wearing out of 
valve parts and the loss in time, especially in 
. critical operations, that occurs during the closing 
and opening of such valve devices. 

Further objects and various advantages will 
become apparent from the following description 
of preferred forms th'lreof, reference bemg made 
to the accompanying drawings in which the ref­
erence numerals refer to similar corresponding 
parts in the several flgures. Tbe essential char­
acteristiru are summarized in the claims. 

In said drawings: 
Figure 1 is- a vertical section of one form of 

the invention, 
Figure 2 is a view taken on the line 2-2 of 

Figure I, 
Figure 3 is a view taken similar to view 2 but 

showing a modification thereof, 
Figure 4 is a view of another modification of 

the invention, 
Figure 5 is a cross-sectional view of still an­

othel: modification and, 
Fignre 6 is a cross-sectional view of a further 

modification. 
Broadly stated, the invention resides in the use 

of magnetic oil for controring the fiow of a fiuid 
in a conduit by subjecting the oil to a magnetic 
fleld. When this magnetic oil becomes magnet­
ized, it thickens to a semi-solid state in which 

. condition it oifers increased resistance to a fiow 
of fluids passing through it. 

Magnetic oil constit'Jtes a colloIdal suspension 
of microscopic particles of iron in a light oil. 
When this mixture of oil and suspended iron 
powder is subjected to a maglicJtic field the iron 
particles become attracted to each other and bind 
the oil between them to form a thick paste-like 
mass. This magnetic oil has been used hereto­
fore in a new clutch mechanism invented hy 
Jac:>b Rabinow Bnd more fully described In J4ife 
Magazin1 of September 20, 1948, pages 5-58 in­
clusive. As indicated by tho Naf;ional Bureau 
of Standards Technical News Bulletin, vol. 33, 
No.6, Pi>. 74-76 inclusive, t,he magnetic fluid 
mixture can advantp,g-eously be made of a car­
bonyl iron powder in a silicone suspension llquid 
whereas at extremely high-temperature appllca-

2 
tions fluorinated and chlo~inated suspension 
fluids may be used. 

I desire, however, to have it understood that 
I do not consider my invention to reside in the 

6 magnetic fluid per se, but rather in the method 
and the means for utilizing this kno~ magnetic 

. fluid for controlling the ,10w,of a preselected fluid. 
Referring now to Figures 1 and 2 of the draw­

ings, reference numeral I designates a container 
III formed of a nonmagnetic material, such as for 

example, glass, brass, plastic product, and the 
like. The container is providp.d with an opening 
at the upper end thereof that is closed by means 
of a cover or closure plate 2. said plate being 

J ,j mounted on the container in any suitable man­
ner so as to provide a nuid tight chamber within 
the container. Fluid passes into the chamber 
through the inlet pipe 6 that is sealed in the 
opening 4 and extends down to the lower portion 

20 of the chamber. An outlet pipe 1 Is sealed in 
the opening 6 and terminates in the upper por­
tion of the chamber. The container I is partially 
filled with magnetic oil shown at 8, the amount 
thereof being such that its surface will lie be-

25 tween the ends of the inlet and the outlet pipes. 
An electromagnet 3 having the usual metal 

core 10 with the coils II around the core Is ar­
l'anged outside of the container, and as more 
clearly shown in Figure 2, the core I g m .. y be 

30 U"shaped so that its sides 13 and 14 Vlill extend 
along the side walls of the container. When the 
terminals ! 2 of the coil II are connected to a 
source of electric cUlTent, a magnetic field will 
be established between the sides or poles 13 and 

115 14 of the electromagnet, thereby magnetically 
exciting the colloidal iron particles in the oil 8 
and caUsing the oil to thicken as explained above . 

When the assembled valve is connected into 
a conduit that carries a gas, the gas will bubble 

40 through the oil 8 and out through the outlet pipe 
7. ThIs gas flow may then be stoPPfd by merely 
magnetizing the mixture 8 which instantaneous­
lY.. thickens into a stiff gel and prevents further 
flow of gas out from the inlet pipe. As the gas 

45 bubbles through the mixture B, it may in S0me 
applications cause the oil to foam and be blown 
out tbrou!l'h the pine 1. To prevent this from oe­
cUl'ring; I provide u llaffle 15 that extends over the 
cnd of the outlet pipe and between the side walls 

(i0 of the container. The b!),tIle is preferably per­
forated as shown at 16 to allow any oil that may 
become trapped in the baffle 15 to return to the 
bottom portiO)) of the container. It will, of 
course, be obvious to those skilled in the art 

1i5 that the 011 8 way contain any well-known anti-
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foaming agent to prevent oil from passing out 
of the container with the gas flow. 

The device above nescribed may also be used 

4 
mountl'd in the cover plate 41. The end 44 of 
the inlet pipe is closed and in the horizontal sec­
tion of the pipe are several perforations 46 
through ,which the fluid, passes- into,· the- mixture 

;) 8. Oil bubbles are llrevented' frooo\ passing 
thJ'ough the outlet 43 by means of the baffie 46. 
which is preferably supported on the cover 41 
and arranged to the right of the perforations 46 

as a valve f.or contmlling the flow of a liquid, pro­
vided, pf course,~ that such liquid is immiscible 
with the oil and of a lesser speciflc gravity so 
that it may rise through the oil and pass out of 
the upper end of the container. 

As, shown in Figure 6, when it is desired' to 
control the flow of a liquid 58 that is heavier 10 
than the oil 8 (the oil floats on the liquid 58), 
then obviously, the outlet pipe 51 sealed ir. open­
ing 55 must be positioned in the lower portion 

in the inlet pipe. 
Although the present invention has been de-

scribed in conjunct,ion with preferred embodi­
ments, It k, understood that modifications and 
variations ma"' be resorted to without departing 
from the spirit and scope of the invention, as of the container 51, in order to prevent loss of 

magnetic fluid through said outlet, particularly 
before initiation of operation. The inlet pipe 56 
1s sealed in covel' plate 52, into the opening 54, 
and extends into the magnetic fluid. 

15 those skilled' in the art will readily understand. 
Such variations and modifications are consldered 
to be within the purview and scope of the ap­
pended claims. 

What I claim is: 
1. The method of controlling the flow of a 

No special means is required for magnetizing 
the mixture 0, 1. e. this may be accomplished by 20 
means, of single electromagnet, or a plurality of 
magnets as shown in l<'igure 3; or with a sim­
ple' coil a..<; shown in Figure 4. Also, the oil 
may: ,be, me,gnetically energized by means of a 
permanent magnet that can be moved around 
the container in order to control the flow of 
fluids through the container. 

preselected fluid through a confined bodY' of 
magnetic fluid which comprises subjecting the 
body of magnetic fluid to a magnetic field durtng 
the passage of the preselected fluid there .. 

2.) through. ' 
2. The method of controlling the flow of fiuid 

through a conduit comprising suspending flne 
iron powder in an oil, interposing a confined bodr 
of said iron-oil mixture into said flow conduit 

It will be apparent to those skilled in the art 
that my invention may be used for applications 
other than for completely stopping the flow of 
a fluid in a conduit. When it Is desired to re­
duce the back pressure of the oil 6, any deslred 
amount may be removed from the container. 
Since the stiffness of the mixture S depends in 
part upon the intensity of the magnetic field, 
it is obvious that this may be varied by chang­
ing the electric current that passes through the 
coils of the electromagnet, or br controlling the 
'distance of the magnet from the container. 
These variables may be adjusted as desired in 
order to, develop a pressure and stiffness of the 
mixture 8 that will meet the requirements of the 
'user whether such reqUirements be that of ccm­
pletely stopping the flow of fluid or reducing said 
flow to a predetermined value. 

The container I m8,y be formed of intercon­
nect.ed portions of two cylinders as shown at 20 
·in Figure 3. In this embodiment, the inlet pipe 
,11 and the outlet pipe 22 are arranged concen­
;tl'ically in each c~'lindrical portion of the con­
talner20. Also, I provide two separate electro­
·magnets 23 and 24, one on each side of the con­
'tainer, and I show that coils 21i and 26 on the 
'-co1'as 23 find 24 may be connected in series by 
tlie connecting lead 21. The magnets may be 
,energized by a source of current 29 upon opera­
t.ion of the switch 28. 
. In Figure 4, r show the use of a coil 34 that is 
-wounol around the container 30 having Inlet 32 
and outlet 33 mounted in the cover 31. This 
arrangement. requires no core for establishing 
magnetic field, since when the coil is connect~d 
to-a sonrce of electric current ;,hrough the ter­
,minals 35, the current passing, through the coil 
-will magnetize the iron particle;;: in the mizture 
8 SUfficiently to cause them tt) be attracted to 
each-other. . 
,In· order to reduce the exkemc 8.gitatlon of 

the mixture 8 t·hat occurs In application when 
fluid Is ~nssed through the valve, under a rela­
tive1yhigh presoure, it is desirable to provide an 
inlet pipe having small holes therein for dis­
'persing the fluid in small bubhles 01' globules. 
,This, form of my invention is shJwn In Fhure 4 
wherein the container 40 has an inlet pipe 42 

:10 and subjecting said mb:ture to a magnetic fleld 
during the passage of the fluid therethrough to 
partially gel said mixture whereby increased re:. 
slstance is offered to the flow of said fluid. 

3. A device for controlling the flow of a pre'-
:1:; selected fluid comprising a container hitv!ng an 

inlet and an outlet opening, a body l)f magnetiC 
fluid therein, an illlet pipe extenuing from a. 
sealed relationship with said inlet opening intO 
said magnetic fluid, a flow conduct cunllectedtO 

::J the inlet and outlet openings of said container, 
and means operatively associated with saldccn­
tailler for supplying a magnetomotive foi'ce- to 
said magnetic :fluid, said pi'eselected fluid and'said 
magnetic fluid having differing values of speCifiC 

;.; gravity. 
4. The device of claim 3 'wherein said ma:g­

netic fluid is a liquid and said preselected fluid 
has a specific gravity greater than that of saId 
magnetic liquid, whereby said magnetic fluid 

.j() floats on the preselected fluid and said outlet 
opening is located below the lower level of'mag­
netic liquid in said container. 

5. In a valve, a bndy portion providing an in­
terior chamber, magnetic oil in said chambe',.", '8. 

.i.) fluid inlet terminating in srdd (lil, an outlet open'­
ing in said body above the surface of ' said 011. 
baffie means adjacent to said opening for re­
stricting the flow of oil from said chamber, mearis 
8,ssociated with said body portion for subJectirig 

GO said oil to the influence of a magnetic field and 
a fiow conduit for fI,uid connected to sai-j fluid,' 
inlet and to the outlet opening of said body por­
tion whereby fluid may flow into and through 
said magnetic oil, said fluid havi.,g a. lower 

n5 specific gravity than said mftgnetil} on. 
6, In a valve, a body portion provIding an. In­

terior ~hamber, magnetic oil in the lower por­
tion of baid chamber, a fluid inlet passing through 
a wall of said body portion and t.erminating'in 

70 said magnetiC oil, an outlet openi1.g in said body 
and above the surface of s!dd oiJ, 8.n: electromag­
net associated with said body for subjecting said 
oil to the influence of a magnetic field and' a 
flow conduct for fluid connected to said fluid 

'15 inlet and to the outlet opening of said 'bodY-POf-



5 
tion whereby fluid may flow into and through 
said magnetic oil, said fluid having a lower 
specific gravity than said magnetic oil. 

7. In a valve, a body portion formed of non­
magnetic material and, providing an interior 6 
chamber, a colloidal suspension of iron powder in 

6 
9. The combination of claim 7 wherein said 

means comprises a plurality of electromagnets. 
10. The combination of claim 7 wherein said 

means comprises a coil around said body portion. 
11. The combination of claim 7 wherein said 

fiuid inlet constitutes a closed pipe having a por­
tion adjacent its closed end and submerged within 
said magnetic oil provided with a plurality of 
perforations through which said fluid may flow 

an oil partially filling said chamber, a fluid 
inlet sealed in said body portion and terminat­
ing in said suspension, an outlet opening in said 
body portion above the surface of said suspension, 10 into and through said colloidal suspension. 
It baffle adjacent to said opening for restricting 
the flow of oil bubbles out through said opening, 
and means asnociated with said body portion fo:'" 
subjecting flaid colloidal suspension to the in.illl­
ence of a r'.agnetic field and a flow conduit for 15 
fluid conne(;'ted to said fluid inlet and to the outlet 
opening oi.said body portion whereby fluid may 
flow into &.lld through said magnetic oil, said 
fluid havinl~ a lower speciflc gravity than said 
colloidal sUBpension. 20 

8. The combinatioll of claim 7 wherein said 
means comprises an electromagnet. 
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