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corporation of Connecticut 
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4. Claims. 

1. 
The present invention relates to flow-respon 

ssive electrical switch-means, i. e., Switch-means 
actuated by the flow of fluid, and which latter 
term is intended to connote not only liquids and 
gases, but also flowable conminuted Solids. 
The present invention contemplates the era 

ployment in a unique combination of a Well known 
magnetic switch having a pair of complemental 
members which are formed of magnetic material, 
and wherein one or both of which may be moved 
with respect to the other to effect the opening 
or closing of an electrical circuit. When influenced 
by magnetic flux. The present invention Con 
templates an actuating-vane which is designed 
and adapted to be moved by the movement of 
a fluid, and which has permanent-magnet means 
influencing the said SWitch as the Vane is moved 
by the fluid flow. 
One of the main objects of the present inven 

tion is to provide Superior flow-responsive elec 
trical switch-means of the character referred to 
and which will effectuate the actuation of one Ol' 
more electrical contacts without requiring the 
employment of electrical or mechanical connec 
tions to the actuating-vane. 
Another object of the present invention is to 

provide superior flow-responsive electrical Switch 
means of the character referred to which Will not 
cause the repeated rapid opening and closing of 
the contacts as a result of minor fluctuations in 
the movement of the Vane. 
Other objects and advantages Will appear to 

those skilled in the art from the following, con 
sidered in conjunction with the accompanying 
drawings. 

In the accompanying drawings, in which Cer 
tain modes of carrying out the present invention 
are shown for illustrative purposes: 

Fig. 1 is a perspective view of one form which 
a flow-responsive electrical Switch-means may 
assume in accordance with the present invention; 

Fig. 2 is a view partly in elevation and partly 
in central section through the frame and the 
magnetically-operated switch; 

Fig. 3 is a sectional view taken on the line 
3-3 of Fig. 2; 

Fig. 4 is a perspective view of the actuating 
vane detached, together with its pivot-shaft and 
permanent-magnet; 

Fig. 5 is a perspective view of the frame or 
mounting-means, detached; 

Fig. 6 is a view partly in central longitudinal 
section and partly in elevation of another form 
of flow-responsive electrical switch-means which 
may be constructed in accordance with the pres 
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ent invention, together with a portion of a con 
duit or pipe, which latter is shown in section; 

Fig. 7 is a transverse Sectional view taken on 
the line - of Fig. 6; 

Fig. 8 is a perspective view of the actuating 
vane illustrated in Figs. 6 and 7, together with its 
permanent-magnet; and 

Fig. 9 is a perspective view of the frame or 
mounting-means of FigS. 6 and 7. 

The SOUing of FigS. 1 to 5 inclusia 
In Figs. 1 to 5 inclusive there is shown a flow 

responsive electrical SWitch-unit which includes 
a frame or mounting-member generally desig 
nated by the reference character O and prefer 
ably formed of nonmagnetic material such, for 
instance, as aluminum, brass, synthetic resin, etc. 
The Said frame is, in the instance shown, pro 
vided in its outer face with a Switch-receiving 
groove f , and is provided on its opposite or inner 
face with two similar laterally-spaced-apart lugs 
2-2. Each of the said lugs is provided with 
an aperture 3 arranged in axial alignment with 
the similar aperture in the other lug. 

Respectively mounted in the apertures 3 of 
the respective lugs 2-2 of the frame 0, is one 
of two similar antifriction bushings 4-4 pro 
viding bearings for the respective opposite ends 
of a pivot-shaft 5, as is especially well shown 
in Fig. 2. The said pivot-shaft rigidly mounts 
a plate-like actuating-vane 6 intermediate the 
inner and Outer ends of the latter and provides 
for the SWinging movement of the said actuating 
Vane With respect to the frame or mounting 
means 0. In its Outer end (the end adjacent 
the frame 0), the actuating-vane 6 is formed 
with a receSS or Socket 7 extending from edge 
to edge thereof in Substantial parallelism with 
the pivot-shaft 3. Fitted into the socket or 
recess T with sufficient friction to be retained 
therein, is a cylindrical bar-magnet 8 which 
may be formed of any suitable permanent-mag 
net material Such, for instance, as hardened car 
bon Steel, cobalt Steel, or one of the numerous 
alloys of aluminum, nickel, cobalt and iron, or 
the equivalent of the Same. The bar-magnet f8 
is preferably So magnetized as to have its oppo 
site ends of opposite polarities respectively. 

Encircling the projecting portion of the right 
hand bushing 4 (as viewed in Fig. 2), is a torsion 
Spring 9 having an outer arm 20 engaged with 
One face of the adjacent lug 2, and having an 
Opposite or inner arm 2 engaged with one face 
of the actuating-vane 6. The said torsion spring 
may be set to hold the actuating-vane 6 in any 

  



3 
desired idle position such, for instance, as in the 
position indicated by the full lines in Fig. 3, or 
the position indicated by the broken lines A also 
indicated in Fig. 3. 

Located in the groove in the outer face of 
the flame and held therein by means of a 
retaining-plate 23, is a magnetically-operated 
SWitch generally designed by the reference char 
acter 23. The said Switch comprises a sealed 
tubular casing 24 formed of glass or other suit 
able insulating material, and enclosing a pair 
of cooperating magnetically-permeable members 
25 and 26 projecting toward each other from the 
respective Opposite ends of the casing 24 and 
With their inner ends in slightly overlapping re 
lationship. The cuter ends of the members 25 
and 26 may have electrical leads 2 and 28 re 
Spectively connected thereto, as is indicated in 
Fig. 2. The menber's 25 and 26 just referred to 
are formed Of nonpermanent magnetic material 
such, for instance, as Soft iron, silicon, steel, or 
the like, and in the instance shown, are pre-set 
So that in the absence of magnetic fux flowing 
therethrough, their respective overlapping inner 
ends Will be Spaced apart, though capable of be 
ing drawn into engagement (as shown by full 
lines in Fig. 2), When subjected to magnetic flux 
from the bar-nagnet 3 or its equivalent. 
The leads 2F and 28 nay extend to any desired 

electrical instrumentality such, for instance, as a st 
Visual Or audible signal or indicator. 

In FigS. 2 and 3, the elements previously de 
Scribed are shown as associated with a conduit 
or pipe indicated by broken lines and designated 
by the reference character 29. The said conduit 
Or pipe may, if desired, be in the form of a con 
duit or pipe-fitting capable or being interposed in 
a longer conduit. 
For purposes of description, it may be assurned 

that the torsion Spring 9 is so set as to hold the 
actuating-vane S in the position indicated by the 
broken lines A in Fig. 3, when there is zero orsiow 
flow through the conduit 28. Under these con 
ditions, the permanent-magnet 8 will be sufi 
ciently renote froin the switch 23 to permit the 
flexible members 25 and 25 thereof to remain 
apart, and thus interrupt the circuit between the 
leads 27 and 28. 
NoW, when the fiow of material through the 

conduit 29 reaches the desired predetermined : 
velocity, it will Swing the vane f6 so as to bring 
the permanent-magnet (8 Suficiently close to the 
Switch 23 to magnetize the members 25 and 26 
thereof Sufficiently to cause their respective inner 
ends to move into engagement with each other 
to thus close a circuit between the leads 2 and 
28. This closing of the circuit may be utilized in 
any desired manner to indicate the fact, as for 
instance, by connecting either a visual or audible 
Signal to the said leads. 

Following the engagement of the inner ends of 
the members 25 and 25 of the switch 23 as above 
described, the said members will not separate 
should the velocity of the fluid through the con 
duit 29 slightly slacken to thus cause the spring 
9 to Swing the vane 6 slightly backwardly, since 

the magentic flux from the permanent-magnet 
f8 Will be much more effective in holding the 
members 25 and 26 together after the same have 
been brought together than would be the case in 
initially bringing them together from relatively 
Widely Separated conditions. The effectiveness of 
the magnetic flux being, as is well known, in 
Versely, as the Square of the distance between the 
magnetic members, 
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Now, let it be assumed, that rather than to close 
a circuit when the flow through the conduit 29 Or 
its equivalent reaches a predetermined Velocity, 
it is desired to open a circuit. With such require 
ments in mind, the spring 9 or its equivalent 
may be so set as to normally permit the vane 6 
to stand Substantially in the position... in Which 
it is indicated by full lines in Fig. 3. Under these 
conditions, the members 25 and 23 of the Switch 
23 will be normally held in engagement by the 
flux.from the permanent-magnet 8. Now, when 
the velocity of the material flowing through the 
conduit 29 is sufficient to overcone the Spring 9 
and to Swing the vane 6 to the right Of the cen 

, ter line (as viewed in Fig. 3), the permanent 
magnet 3 will be progressively moved away from 
the SWitch 23 and thus ultimately sufficiently 
Weaken its effective flux to a value which will per 
mit the magnetic members 25 and 26 to separate 
and open the circuit. The position last referred 
to may, for convenience of description, be con 
sidered as being Substantially the position indi 
cated by the broken lines B in Fig. 3. 
To make use of the flow-responsive electrical 

Switch-mechanism of the present invention, it is 
not necessary that the same have its actuating 
Vane placed in a conduit or the like since, ob 
Wiously, the unit comprising the parts O to 28 
inclusive inay be placed in open space so as to 
he impinged upon by a flow-stream such, for in 
stance, as when placed within the range of an 
electric fan blowing freely into space. 

The Shouying of Figs. 5 to 9 inclusive 
The lie foW-eSponsive electrical Switch-mecha 

niSn illustrated in Figs. 6 to 9 inclusive is de 
Signed and adapted to have its permanent-mag 
illet move in a plane Substantially transverse to 
the direction of flow of material through a con 
duit, all as will presently be described. 
The structure of Figs. 6 to 9 inclusive includes 

a conduit 30 which is preferably formed of non 
magnetic material such, for instance, as a therno 
plastic Synthetic resin which may have its interior 
upset or displaced to provide a stop-shoulder 3 
as is indicated in Fig. 6. Mounted within the 
conduit 30 and seated at one end against the 
abutment or stop-shoulder 31 is a skeletonized 
frame or mounting-member generally designated 
by the reference character 32. The said frame is 
preferably formed of synthetic resin, aluminum, 
bra SS or other Suitable nonmagnetic material 
and comprises two Similar end-members each 
generally designated by the reference character 
33. Each of the said end-members includes a 
thin rin or felly 34, a plurality of radial spokes 
35 and a central hub 36, as is especially well 
shown in Fig. 9. The respective end-members 
33-33 are held in axially spaced-apart relation 
Ship by three (more or less) connecting-bars 37. 
The elements 34, 35, 35 and 37 may be conven 
isently molded or cast integrally with each other. 

Each of the hubs 35 of the frame 32 has a 
Central apeiture Which is in axial alignment with 
the Similar aperture in the companion hub. The 
tWO apertures receive With a turning fit the re 
Spective Opposite end-portions of a pivot-shaft 
38 which, in the instance shown, extends longi 
tudinally Substantially coaxially with the conduit 
or tube 30. The pivot-shaft 38 projects beyond 
the left-hand end-member 33 (as Viewed in Fig. 
6), and is there encircled by a torsion spring 39 
having an inner end 40 seated against an edge 
of one of the spokes 35 and having an outer end 
4 engaged with an adjusting-member 42. The 



2,600,809 

said adjusting-member is mounted on the pivot 
shaft 38 with capacity for being turned with 
respect thereto, but is normally held in any pre 
determined position of rotational adjustment by 
means of a champing-nut 43 indicated in Fig. 6. 
By turning the adjusting-member 42 with respect 
to the pivot-shaft 38, the tension of the spring 39 
may be increased or decreased, as desired. 

Rigidly secured to the pivot-Shaft 38 in a posi 
tion intermediate the respective opposite end 
members 33-33 of the frare 32, is an actuating 
Vane generally designated by the reference chair 
acter 44. The said vane includes two radially 
projecting spaced-apart arms 45-45, both of 
Which are apertured at their outer ends and re 
ceive With a tight friction fit the respective Op 
posite ends of a bar-magnet 46. The said bar 
magnet is made of permanent-magnet material 
and is preferably magnetized So as to have its 
opposite ends of opposite polarities respectively. 
The actuating-vane 44 also includes a tail or 
defecting-portion 47 located on the Side of the 
pivot-shaft 38 opposite to the arms 45-45 and 
preferably having a helical configuration or tWist 
of relatively-coarse pitch. 
Mounted upon the exterior of the conduit 30 

and extending in substantial parallelism with the 
longitudinal axis thereof, is a magnetically 
operated switch generally designated by the refer 
ence character 48 and secured in place on the Said 
conduit by means of a suitable clamp 49. 
The particular switch 48, chosen for purposes 

of illustration, is fundamentally the same as the 
previously-described switch 23, but differs there 
from to the extent that it serves to Open an elec 
trical circuit when the magnetic flux applied 
thereto is greatest. The said switch 48 includes 
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three members 50, 5 and 52 sealed within a cas 
ing 53 formed of glass or other Suitable insulating 
material. The members 5 and 52 are part of 
the above-mentioned circuit, while the member 50 
is merely an abutment for the movable member 
5 and is not in any way connected with Said 
circuit. The members 50 and 5 are formed of 
nonpermanent magnetic material capable also of 
conducting electric current and of the general 
character described in connection with the de 
scription of the members 25 and 26 of the Switch 
23. The member 52 is preferably formed of non 
magnetic material such, for instance, as brass but 
also having capacity for conducting electricity. 
The member 5 t is, in the instance shown, pre 
tensioned so as to normally engage With the non 
magnetic member 52 in the absence of a strong 
magnetic flux. When the switch 48 is subjected is 
to a strong magnetic fux such, for instance, as 
from the permanent-magnet 46, the member 5 
will be flexed into engagement with the comple 
mental member 50 and out of engagement With 
the nonmagnetic member 52. 
In view of the description of operation of the 

structure of Figs. 1 to 5 inclusive, it is believed 
that a detailed description of the operation of the 
structure of Figs. 6 to 9 inclusive, is not required 
other than to say that the flow of material 
through the conduit 30 or its equivalent Will cause 
the fluid to impinge upon the deflecting-portion 
41 of the vane 44, and thus swing the same about 
an axis substantially parallel With the longitudi 
mal axis the conduit 30 and cause the actuation 
of the switch 48, as desired, either into an Open 
circuit or closed-circuit position. It may be fur 
ther noted that the Spring 89 may be tensioned to 
hold the vane 44 in any desired predetermined 
position in the absence of a fluid-flow through the 
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6 
conduit and to yieldingly resist the turning of the 
vane as the exigencies of various conditions may 
require. 
The invention may be carried out in other 

specific ways than those herein set forth without 
departing from the spirit and essential charac 
teristics of the invention, and the present embodi 
ments are, therefore, to be considered in all re 
Spects as illustrative and not restrictive, and all 
changes coming within the meaning and equival 
ency range of the appended claims are intended 
to be embraced therein. 
We claim: m 

1. A flow-responsive electric SWitch-mechanism 
for a conduit having an uninterrupted flow pas 
sage, comprising a vane entirely located and piv 
otally mounted intermediate its ends in Said un 
interrupted flow passage of the conduit and hav 
ing its vane parts on the opposite Sides, respec 
tively, of its pivot axis so arranged and coordi 
nated that they are in the path of fluid advancing 
at the same velocity when flowing and the result 
ant pressure of the fluid passing through said 
conduit in one direction and impinging on said 
vane parts will turn said vane unidirectionally; a 
permanent magnet carried by one of Said vane 
parts; and an electric switch having companion 
contact-members of which at least one member 
is of nonpermanent magnetic material and in 
magnetic relation with said permanent magnet 
throughout a certain rotary range of Said Vane. 

2. A flow-responsive electric switch-mechanism 
for a conduit having an uninterrupted flow pas 
sage, comprising a flat vane entirely located and 
pivotally mounted intermediate its ends in Said 
uninterrupted flow passage of the conduit for 
rotation about an axis parallel to the plane of 
said vane and transversely of said conduit. So that 
the entire vane is in the path of fluid advancing 
at the same velocity when flowing, the Surface 
area of said vane to be impinged by flowing fluid 
being a fraction of the cross-sectional area of 
said flow passage and the parts of Said vane on 
opposite sides, respectively, of Said pivot axis 
having different surface areas so that the resulti 
ant pressure of fluid passing through Said con 
duit in one direction and impinging on Said vane 
parts will turn said vane unidirectionally; a per 
manent magnet carried by one of Said Vane parts; 
and an electric switch having companion contact 
members of which at least one member is of non 
permanent magnetic material and in magnetic 
relation with said permanent magnet throughout 
a certain rotary range of Said Vane. 

3. A flow-responsive electric Switch-mecha 
nism for a conduit having an uninterrupted flow 
passage, comprising a flat vane entirely located 
and pivotally mounted intermediate its ends in 
said uninterrupted flow passage in the conduit 
for rotation about an axis parallel to the plane 
of said vane and transversely of Said conduit So 
that the entire vane is in the path of fiuid advanc 
ing at the same velocity when flowing, the Sur 
face area of said vane to be impinged by flowing 
fluid being a fraction of the cross-sectional area 
of said flow passage, and a first part of Said vane 
on one side of its pivot axis being longer and 
having a larger surface area than the remaining 
part of said vane on the other side of its pivot 
axis so that the resultant pressure of fiuid passing 
through said conduit in one direction and imping 
ing on said vane parts will turn said vane unidi 
rectionally; a permanent magnet carried near 
the end of said remaining vane part; and an 
electric switch having companion contact-mem 

  



7 
ters of which at least. One:menbers. Of nonper 
manent magnetic material and in magnetic rela 
tion with said permanent magnet throughout .a. 
certain rotary range of said vane. 

4. A flow-responsive electric Switch-mecha 
nism for installation in a cut-out in a conduit, 
comprising: a bracket of nonmagnetic material 
adapted to be mounted in Said cut-out SOBS to 
close and Sea; Said conduit theireat, Said bracket 
having inner depending mounting provisions 
adapted to extend in the interior of said conduit; 
a flat vane pivotally mounted intermediate its 
ends on said mounting provisions for rotation 
about an axis parallel to the plane of Said vane 
and transversely of said conduit, a first part of 
Said Vane. On One Side of its pivot axis being longer 
-and having a largersurface area than the remain 
ing part of said vane on the other.side of its pivot 
axis So...that the resultant pressure of fluid passing 
through Said: COnduit in One direction and in 
pinging.On Said Vane partS is adapted to turn 
said Vane unidirectionally, and said remaining 
vane part extending with its end into close prox 

is 
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8 
imity to said bracket in a certain angular position 
of said vane; a permanent magnet carried by said 
remaining vane part at said end thereof; and an 
electric switch carried by said bracket on the 
outside thereof, and having companion-contact 
members of which at least one member is of non 
permanent magnetic material and in magnetic 
relation with said permanent magnet throughout 
a certain rotary range of said vane. 

DENNISON. H. MacDONALD. 
EDGAR-APOE. 
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