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poration of America, Wallingford, Conn., a cor 
poration of Connecticut 

Original application February 14, 1950, Serial No. 
144,072. Divided and this application January 
24, 1951, Serial No. 207,482 

(C. 200-81.9) 10 Claims. 
1. 

This invention relates to fluid-flow responsive 
electrical switch devices, and especially to switch 
devices of the type of which the actuators are 
Subjected to and powered by the flowing fluids, 
and are magnetically coupled with the switch 
contacts for their operation. 
This application is a division of our co-pend 

ing application Serial No. 144,072, filed February 
14, 1950. 

It is the primary object of the present inven 
tion to provide a flow-responsive electrical 
Switch device of this type of which the actuator 
is accurately displaced in response to any flow 
rate of a fluid within an unusually wide range. 
It is another object of the present invention to 

provide a flow-responsive electrical switch device 
of this type of which the actuator is in its fluid 
flow responsive displacement practically undis 
turbed by vibration, shock, acceleration and 
deceleration, or change in position to which the 
Switch device may be subjected, thereby render 
ing the latter useful especially, though not ex 
clusively, in aircraft installations or other roll 
able or portable equipment. 
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 longitudinal sectional view, partly 
in elevation, of an installed flow-responsive elec 
trical switch device embodying the present 
invention; 

Fig. 2 is a section through the Switch device as 
taken on the line 2-2 of Fig. 1; 

Fig. 3 is a perspective view of a prominent 
operating-element of the Switch device; and 

Fig. 4 is a perspective view of another prom 
inent element of the instant Switch device. 

Referring to the drawings, and especially to 
Fig. 1 thereof, there 
responsive switch device which in its components 
is provided partly inside and partly outside of a 
conduit 30 that is preferably formed of non 
magnetic material such as a thermoplastic syn 
thetic resin, for instance. 
The switch device comprises, in the present 

instance, a switch proper which is provided on 
the outside of the conduit 30 and designated by 
the reference numeral , and a switch-actuator 
2 which is carried by a frame 3 on the inside of 
the conduit 30. The frame 3 is, as shown in 
FigS. 1 and 2, received in the conduit 30 and rests 
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with one end against an abutment or stop-shoul 
der 4 which is provided in the conduit 30, as by 
upsetting or otherwise displacing the interior 
thereof. The frame 3 is preferably formed of 
Synthetic resin, aluminum, brass or other Suit 
able nonmagnetic material, and comprises two 
similar end-members 5 of which each includes a 
thin outer rim 6, a plurality of radial spokes 
and a central hub 8 (see also Fig. 2). The end 
members 5-5 are held in axially-spaced apart 
relation by a plurality (in the present instance 
3) connecting-bars 9. The elements 6, 7, 8 and 9 
of the frame 5 may conveniently be molded or 
cast integrally with each other. 

Each of the hubs 8 of the frame 3 is provided 
With a central aperture which is in axial align 
ment with the aperture in the companion hub. 
The apertures in the hubs 8-8 receive with a 
turning fit the respective opposite ends of a pivot 
shaft to which, in the present instance, extends 
coaxially of the conduit 30. The pivot-shaft C 
projects beyond the left-hand end-member 5 (as 
viewed in Fig. 1), and is there encircled by a 
torsion-Spring having an inner end 2 seated 
against an edge of one of the spokes 7 and hav 
ing an outer end 3 engaged with an adjusting 
member 4. The adjusting-member 4 is 
mounted on the pivot-shaft 0 with capacity for 
being turned with respect thereto, but is normally 
held in any predetermined position of angular 
adjustment by means of a clamping-nut 5 which 
is threadedly received by the adjacent end of the 
pivot-shaft O (Fig. 1). By turning the adjust 
ing-member 4 with respect to the pivot-shaft 
0, the tension of the spring fl may be increased 

or decreased, as desired. 
Rigidly secured to the pivot-shaft 8 in a posi 

tion intermediate the respective opposite end 
members 5-5 of the frame 3 is the Switch-actu 
ator 2. This Switch-actuator includes two radial 
ly-projecting spaced arms 6-6, both of which 
are apertured at their outer ends and receive with 
a press fit the respective ends of a bar magnet 
7. The bar magnet f is made of permanent 
magnet material, and is preferably magnetized 
So as to have its opposite ends of opposite polari 
ties. The SWitch-actuator 2 also includes a tail or 
Vane f8 opposite the arms 6-6. The vane 8 
preferably has a helical configuration or twist of 
relatively coarse pitch, as is best shown in Figs. 
2 and 3. 
Mounted externally of the conduit 30 and ex 

tending in substantial parallelism with the lon 
gitudinal axis thereof, is the Switch proper 
Which is Secured in place on said conduit by means 
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of a Suitable clamp 9. The switch comprises, 
in the present instance, a sealed tubular casing 
20 formed of glass or other suitable insulating ma 
terial, and enclosing a pair of cooperating con 
tact-members 2 and 22 which project toward 
each other fron the opposite ends, respectively, 
Of the casing 20 and have their inner ends in 
Slightly overlapping relation with each other. 
The Outer ends of the contact-meinbers 2 and 22 
may have electrical leads 23 and 24, respectively, 
connected thereto (Fig. 1). Further provided in 
the sealed tubular casing 2) is an abutment 
member 25 which extends substantially parallel 
to but Spaced from the contact member 22. 
At least the members 2 and 25 are formed of 
nonpermanent magnetic material such, for in 
Stance, as Soft iron, Silicon, steel, or the like, and 
the contact-member 2 is, in the present in 
stance, pre-tensioned so as normally to engage 
itS Companion contact-member 22 in the absence 
of a substantial magnetic flux from the perma 
nent bar magnet of the Switch-actuator 2. AS 
COrdingly, in the absence of a Substantial mag 
netic flux from the permanent magnet the in 
Stant SWitch is normally closed to close an elec 
tric circuit of Which the contact-members 2 and 
22 form parts thereof, while the presence of a 
Substantial magnetic flux from the permanent 
Inagnet T of the Switch-actuator 2 causes at 
traction of the members 2 and 25 (Fig. 1) and 
according opening of the Switch . Instead of 
having the contact-members 2 and 22 of the in 
Stant SWitch normally closed in the absence of 
any Substantial magnetic flux, these contact 
members 2 and 22 may normally be open as 
ShOWn in One example in our aforementioned co 
pending application, Ser. No. 144,072, in which 
event the magnetic flux from the permanent 
magnet of the Switch-actuator 2 would close 
the Switch when the former is moved into mag 
netic coupling relation therewith. 

In Operation, fluid flowing through the con 
duit 30 Will impinge upon the twisted vane 8 
Of the SWitch-actuator 2 and thereby turn the 
latter in the frame 3 in the conduit to an extent 
commensurate with the flow rate of the fluid, to 
CauSe Operation of the switch as desired, either 
into Open circiut or closed circuit position, as the 
case may be. It may also be noted that the spring 

may be tensioned to hold the switch-actuator 
2 in any desired predetermined angular position 
in the absence of a fluid flow through the conduit 
36, and yieldingly to resist the turning of the 
SWitch-actuator 2 as the exigencies of various 
Conditions may require. As shown in the present 
instance, the Spring if is pre-tensioned to hold 
the SWitch-actuator 2 normally in maximum 
magnetically-coupled relation with the SWitch 
(FigS. 1 and 2), and the contact-members 2 and 
22 Of the SWitch are normally held open by the 
Inagnetic flux from the magnet T of the switch 
actuator 2. Under these circumstances, the 
SWitch Will close when the fluid flow through the 
Conduit 3 is at a rate sufficient to turn the 
SWitch-actuator 2 from effective magnetic cou 
pling relation. With the contact-members 2 and 
22, as will be readily understood. 
The instant flow-responsive switch device is 

especially noteworthy in that, by virtue of the 
provision of the twisted vane 8 on the actuator 
2 and the torsion-spring if, the actuator 2 is 
accurately displaced angularly in response to any 
fluid-flow rate within an unusually wide range. 
Further, the Switch-actuator 2 of the instant 
SWitch device is, by virtue of the same provisions 
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4. 
of the twisted vane 8 and the torsion-Spring 

, practically undisturbed in its fluid-flow re 
Sponsive displacement by vibration, shock, accel 
eration and deceleration, or change in position, to 
Which the SWitch device may be Subjected, there 
by rendering the latter useful especially, though 
by no means exclusively, in aircraft installations 
Ol' Other rollable or portable equipment. 
The invention may be carried out in other 

Specific Ways than those herein set forth With 
Out departing from the Spirit and essential char 
acteristics of the invention, and the present em 
bodiments are, therefore, to be considered in all 
respects as illustrative and not restrictive, and 
all changes coming Within the meaning and 
equivalency range of the appended claims are in 
tended to be embraced therein. 
We claim: 
1. A flow-responsive electrical Switch device, 

Comprising a conduit; a switch part carried by 
Said conduit and having tWO companion contacts 
Of Which at least one contact is of nonperma 
Inent magnetic material and movable into and out 
of engagement with the other contact; and a 
SWitch-actuator journaled in Said conduit for ro 
tation about an axis Substantially parallel to that 
of Said conduit, said actuator having a perma 
hent magnet Spaced from its rotary axis and 
moving to and from magnetic coupling relation 
With Said One contact. On rotation of Said actuator 
in Opposite directions, respectively, as Well as a 
vane generally inclined to the axis of Said conduit 
and adapted to be inpinged and angularly dis 
placed by fluid flowing through said conduit at 
varying rates. W 

2. A flow-responsive electrical SWitch device, 
comprising a conduit having an axial flow 
passage therethrough; a Switch-actuator jour 
naled in the flow-passage of Said conduit for ro 
tation about an axis Substantially parallel to that 
of Said conduit, said actuator having a perma 
nent magnet spaced from its rotary axis and a 
wane generally inclined to the axis of Said Con 
duit and adapted to be inpinged and angularly 
displaced by fluid passing through the flow 
passage of Said conduit at Varying rates; and a 
Switch part on said conduit outside Said flow 
passage, said switch part having two companion 
contacts of which at least one contact is of non 
permanent magnetic material, is movable into 
and out of engagement with the other contact 
and is in magnetically-coupled relation. With said 
permanent magnet within a certain rotary range 
of Said actuator. 

3. A flow-responsive electrical SWitch device 
as set forth in claim 2, in which said Switch part 
is carried by said conduit externally thereof, and 
Said conduit is of non-magnetic material at least 
in the region thereof adjacent Said one contact. 

4. A flow-responsive electrical Switch device 
as Set forth in claim 2, further comprising yield 
ing-means in the flow-passage of said conduit 
normally urging said actuator into a predeter 
mined angular position. 

5. A flow-responsive electrical Switch device as 
Set forth in claim 2, further comprising a torsion 
spring in the flow-passage of said conduit an 
chored with its ends to said conduit and actuator, 
respectively, and normally urging said actuator 
into a predetermined angular position. 

6. A flow-responsive electrical Switch device 
for a COnduit having an axial flow-passage there 
through, said device comprising bearing provi 
Sions mountable in the flow-passage of the con 
duit; a Switch-actuator journaled in said bearing 
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provisions and adapted for rotation a Out an 
axis substantially parallel to that of the CORduit, 
Said actuator having a permanent magnet Spaced 
from its rotary axis and a vane generally in 
clined to said rotary axis and adapted to be in 
pinged and angularily displaced by fluid passing 
through the flow-passage of the conduit at Way 
ing rates; and a switch part mountable on the 
conduit outside the flow-passage therethrough, 
said Switch part having two companion contactS 
of which at least one contact, is of non-perila 
Inent magnetic material, is nowable into and Out 
of engagement with the other contact, and is 
adapted to be in magnetically-coupled "eatic 
With said permanent magnet Within a certain 'O- 
tary range of Said actuator. 

7. A flow-responsive electrica Switch device as 
Set forth in claim 6, further comprising a toi'sion 
Spring anchored with its ends to Said bearing pi'Or. 
Visions and actuator, respectively, and Inorinally 
urging Said actuator into a predeterillied angur 
lar position. 

3. A fiOW-respo insive electrical Sion device 
as Set forth in claim 6, further comprising 
mounting-means for said Switch part on the out 
side of Said conduit. 

9. A fow-responsive electrical Switch device, 
comprising a conduit having an axial flow 
passage therethrough; a SWitch-actuator jour 
naled in the flow-passage of said conduit for ro 
tation about the axis of said conduit, said actua 
to having on One side of its rotary axis a per 
manent magnet extending into close proximity to 
the circumference of the flow-passage in Said 
conduit, and having on the opposite side of its 
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rotary axis a vane inclined to Said rotary axis 
and adapted to be inpinged and angularly dis 
placed by fluid passing through the fiOW-paSSage 
of said conduit at varying rates; and a Switch part 
on said conduit outside said fioW-passage, said 
Switch part having two companion contacts of 
which at least one contact is of nonpermanent 
magnetic material, is nowable into and Out Of 
engagement With the other contact and is in mag 
netically-coupled relation. With said perinanent 
magnet within a certain rotary range of Said 
actuator. 

10. A Switch-actuator unit for use with a 
Switch part provided on the outside of a non 
Inagnetic conduit and having companion COin 
tacts of which one contact is of nonpermanent 
magnetic material and is movable to and from 
engagement with the other contact, Said unit 
comprising bearing provisions mountable On the 
inside of the conduit; and an actuator journaled 
in said bearing provisions and adapted for rota 
tion about an axis Substantially parallel to that 
of the conduit, said actuator having a vane gen 
erally inclined to its rotary axis and adapted to 
be impinged and angularly displaced by fluid 
passing through the conduit at varying rates, and 
also having a periinanent magnet Spaced from 
said rotary axis and adapted to be magnetically 
coupled with the movable contact of the Switch 
part within a certain rotary range of Said actu 
ator. 

DENNISON. H. MACDONALD. 
EDGAR. A. POE. 
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