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This invention is directed broadly to a mag 
' netic coupling by which one member may actuate 
Or drive another. More specifically, the inven 
tion is directed to an arrangement whereby the 
driven member is operated through a very lim 
ited range and the driving member is operated 
through a much wider range, the magnetic coul 
pling permitting relative movement between the 
two members but arranged to move the driven 
member in a reverse direction substantially in 
mediately upon a reversal in movement of said 
driving member. 
One of the principal uses to which such a de 

vice may be put is that of controlling an oil . 
burner. In such controls it is desirable to op 
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erate a switch in response to the presence or , 
absence of combustion. In order to adapt the 
present invention for such use the driving mem 
ber may be operated by a thermostat mounted 
in the stack or some other place where it may 
respond to the heat of combustion. Upon the 
establishment of combustion the thermostat will 
operate the driven member through the mag 
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netic coupling and the driven member will in 
turn close a Switch and then stop moving, while 
the driving member will continue to move until 
the thermostat reaches its maximum tempera 
ise. Upon failure of combustion the thermo 
sta, will begin to COO and immediately nove 
the driven member in the opposite direction to 
open the switch. Thus the switch will be ac 
tuated upon a change in temperature trend at 
the thermostat and will not depend upon the 
attainment of any particular temperature value 
£o actuation. 

he above function has been obtained in the 
past, by the now well known “slip friction' 
switches, one example of which is shown in the 
patent to Phelan 1,847,036. It is therefore one 
of the prime objects of this invention to provide 
a mechanism having a function similar to 'slip 
friction' devices, yet one in which there is no 
sliding friction and hence no wear insofar as the 
sipping function is concerned. 
Another object of the invention is to provide 

a magnetic coupling between a driving member 
and a driven member such that the driving men 
ber has an overrun in each direction with respect 
to the driven member, yet the driven member 
will reverse substantially immediately upon a 
reversal of movement of Said driving member. 
A still further object is to provide a thermo 

static switch having a magnetic coupling be 
tween the thermostat and the switch which pro 
vides for the switch being actuated upon a re 
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stationary contact 28 carried on blade 89. 

4. 
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versal in temperature change rather than upon 
any particular temperature value. 
These and other objects will readily become 

apparent as the following Specification is read 
in the light of the accompanying drawing in 
which the single figure shows a perSpective view 
of a device embodying my invention. 

Referring to the drawing, a bracket O is suit 
ably secured to an insulating base f by some 
suitable means such as the screw 2. This 
bracket is provided with an OutWardly extending 
mounting flange 3. A switch actuating blade 
4 is adapted to be carried by the flange 3 and 

is electrically separated therefrom by the in 
sulating block 6. A first switch blade 7 is 
also adapted to be mounted on the flange 3 
and is electrically separated therefrom by the 
insulating block 8. A second SWitch blade 9 
is also adapted to be mounted on the flange 
3 and is electrically separated from blade 
by means of the insulating block 20. The blades 
f4, 7, and 9 along With their insulating blocks 
are suitably mounted on the flange 3 and main 
tained in assembled relation by some suitable 
means such as the bolts 22 and nuts 23. The 
blades 4 and are flexible and are adapted 
to be actuated back and forth for the purpose 
of making and breaking the circuit between the 
electrical conductors 25 and 26 which are suit 
ably secured to the base of the SWitch blades 
S and 9. The circuit is completed through the 
nowable contact, 2 carried on blade and the 

The 
blade 9 may also be flexible to provide for press 
back. Elade it is biased toward the right as seen 
in the drawing so that the contacts 2 and 28 
are normally in engagement. 
The upper end of the SWitch actuating blade 

A is provided with a clamp 3 for securely fas 
tening the horseshoe magnet 3 in the position 
shown. The magnet 3 is provided with a pair 
of poles 32 and 33 which are pointed, for a pur 
pose to be described later. 

Suitably fastened to the rear of the base f is 
a mounting sleeve 35, to the outer end of Which 
is connected one end 36 of a bimetallic helix gen 
erally indicated at 3. The other end 38 of the 
helix is secured to an actuating rod 39 which ex 
tends longitudinally within the helix and sleeve 
35 and through an opening in the base f. The 
inner end 40 of the rod 39 carries an arm 4 
which has an integral arcuate section 42 pro 

55 
vided with a plurality of pointed teeth or projec 
tions indicated generally at 43. The arm 4 is 



2 
adjustably positioned on the rod 39 by means of 
the screw 45. 
The arm 4 is so mounted that as it is rotated 

by the helix 37, the teeth 43 are successively 
brought to a point opposite the pointed poles 2 
and 33 of the permanent magnet 3. The sec 
tion 42 being made of some magnetic material 
such as soft iron is attracted by the magnet 3 
and due to the fact that some of the teeth 43 are 
positioned closer to the magnet than the rest of 
the section, it is between these teeth and the mag 
net that the strongest attraction exists. For ex 
ample, as indicated in the drawing, tooth 45 is 
adjacent pole 33 and tooth 46 is adjacent pole 32. 
For this reason the greatest attraction Will occur 
between these teeth and the two poles of the 
magnet. As the bimetal helix responds to a 
change in temperature, for example a decrease 
in temperature, the arm 4 and hence the Sec 
tion 42 will be rotated in a clockwise direction. 
Due to the attraction between the teeth 65 and 
46 and the poles 33 and 32 of the magnet 3, the 
magnet will be forced to follow the teeth and 
hence bend the switch actuating arm 4 toward 
the left. As this action takes place, the exten 
Sion 48 on the Switch actuating blade 4 Will en 
gage the switch arm 7 and carry it to the left 
breaking the circuit between the contacts 27 and 
28. Shortly after this takes place, the arm f4 
will engage the fixed stop 49 after which no fur 
ther movement of this arm can occur. The 
movement of the arm 4 and section 42 is un 
hampered however, and a continued decrease in 
temperature at the helix 37 will cause continued 
clockwise rotation of the arm 4 , at which time 
the teeth 43 will move successively across the 
poles 33 and 32 of magnet 3. There will prob 
ably be a slight oscillating movement of the mag 
net as the section 42 continues to rotate as the 
poles 33 and 32 move out of the field of attraction 
of one set of teeth, such as the teeth 45 and 46 
and into the field of attraction of the next Suc 
ceeding set of teeth such as the teeth 5 and 
5. This slight oscillatory movement however, is 
insufficient to effect, closure of the contacts 2 
and 28. 
When the helix 3 has reached its Inilinum 
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temperature the section 42 will be in its clockwise 
position, at which time a different set of teeth, 
for example the teeth 52 and 53, will be adjacent 
the poles of the permanent magnet. At this 
time, the main attraction between the magnet 
and the section 42 will be between pole 33 and 
tooth 52, and pole 32 and tooth 53. If the ten 
perature at the helix starts to increase at this 
time the section 42 will rotate in a counter-clock 
wise direction and the magnet 3 will be moved 
toward the right as seen in the drawing due to 
the attraction between it and the teeth 52 and 53. 
This movement will permit the Switchblade to 
move toward the right under its bias and reclose 
the contacts 27 and 28. The resilient arm 4 will 
eventually engage the stationary stop 55 and stop 
the movement of the arm. Continued movement 
of the section 42 will cause the teeth 43 to move 
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successively over the poles of the magnet and as 
before, a slight oscillatory movement of the mag 
net will doubtless take place. The arm 48 and 
blade 7 are so positioned however, as to not en 
gage during this slight oscillatory movement of 
the magnet and therefore the contacts 27 and 28 

O 

will not be affected. On an increase in tempera 
ture at the helix 37, the teeth which are then im 
mediately above the poles of the magnet will 75 
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cause the magnet to move to the left and again 
Open the switch contacts 27 and 28. 

It will therefore be seen that the switch 27, 28 
is actuated not in response to the attainment of 
any definite temperature value but upon a re 
versal in the temperature trend. As stated in 
the objects of the invention, this function is sim 
ilar to the function of the slip friction switches, 
but this arrangement has the advantage that 
there is no friction present between the magnet 
and the section 42 and therefore there is no wear 
between these parts. 
There are many other forms which this inven 

tion may take and I therefore desire to be limited 
by the Scope of the appended claims and not by 
the Specific embodiment of the invention dis 
closed in the present application. 

I claim as my invention: 
i. In a device of the character described, a mov 

able member, a flexible blade, and means including 
a magnetic coupling by which said blade is flexed 
by the movable member, the movement of said 
blade being restricted to a relatively narrow range, 
said member being movable through a much wider 
range, Said magnetic coupling including magnetic 
means carried by Said blade and member for 
causing movement of said blade substantially im 
mediately upon a reversal in movement of said 
movable member regardless of the position of said 
novable member within its range of movement. 

2. In a device of the character described, a mov 
able member, a flexible blade, a magnetic coupling 
including a first magnetic means on said member 
and a Second magnetic means carried by said 
blade by which said blade is flexed by the movable 
member, means for limiting the movement of said 
blade to a relatively narrow range, relative move 
ment between said two magnetic means permitting 
continued movement of said member after said 
blade has reached one of its limits, a plurality of 
poles on One of Said magnetic means for causing 
reverse movement of said blade substantially im 
mediately upon reverse movement of said member, 
and Switch means actuated by said flexible blade 
as it moves to each of its two limiting positions, 
Said Switch means including means providing for 
a slight movement of said blade at its limiting po 
Sitions without actuating said switch. 

3. In a device of the character described, a mov 
able member, a flexible blade to be moved thereby, 
a permanent magnet mounted on said flexible 
blade, a plurality of poles on the movable member 
which may successively move into cooperative 
relation with one of the poles of said magnet, and 
means limiting the range of movement of said 
blade, said member having a much greater range 
of movement. 

4. In a thermostatic switch, a thermostat, a 
member moved thereby in accordance with the 
temperature of said thermostat, a switch blade, a 
permanent magnet carried by said switch blade, 
a member of magnetic material carried by said 
movable member, said magnetic material having 
a plurality of projections which are successively 
brought adjacent at least one of the poles of said 
magnet as said member is moved, the magnetic at 
traction between said magnet and the adjacent 
projection on said magnetic means causing said 
blade to be moved by said movable member, and 
means for limiting movement of said switchblade, 
further movement of said movable member caus 
ing other projections on said magnetic means to 
Successively move past said magnet, reverse move 
ment of said member causing substantially im 
mediate reverse movement of said switch blade 
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due to the magnetic attraction between said mag 
net and the then adjacent projection of said mag 
netic means. 

5. In a device of the character described, a first 
member, a second member, one of said members 
carrying a magnet, the other member including 
a magnetic means having a plurality of pointed 
projections one of which may be located adjacent 
One pole of said magnet, means for moving said 
first member in one direction, the magnetic at 
traction between said one pole of the magnet and 
the adjacent pointed projection causing a corre 
sponding movement of said second member, means 
for limiting movement of said second member, 
continued movement of said first member caus 
ing relative movement between said magnet and 
magnetic means whereby other pointed projec 
tions successively assume a position adjacent said 
magnet pole, the magnetic attraction between said 
magnet pole and the then adjacent pointed pro 
jection causing substantially immediate reverse 
movement of said second member upon a reversal 
in movement of said first member. 

6. A thermostatic switch comprising in COm 
bination, a resilient Switch Operating blade, a 
horseshoe magnet having pointed poles carried by 
said blade, a magnetic means having pointed pro 
jections, a thermostat for moving said magnetic 
means to bring said pointed projections into Suc 
cessive magnetic cooperation with the poles of 
said magnet, movement of Said magnetic means 
causing movement of said Switch blade due to the 
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attraction between the poles of said magnet and 
whichever projections are in magnetic cooperation 
therewith at the time, and means for limiting the 
movement of said switch operating blade to a rela 
tively narrow range while permitting free move 
ment of said magnetic means by said thermostat. 

7. A device in combination comprising, a condi 
tion responsive controlling means operable in a 
first direction in response to an increase in said 
condition and in a Second direction upon a de 
crease in said condition, switching means having a 
narrow range of operation, magnetic coupling 
means associated with said condition responsive 
member and with said Switching means including 
a magnet associated with one of said two first 
mentioned means and an armature member hav 
ing a series of projecting portions associated with 
the other of said two first mentioned means, said 
magnet and armature members being relatively 
movable throughout a wide range of operation for 
substantially, instantaneous operation of Said 
switching means upon initial operation of said 
condition responsive means in said first direction 
and substantially instantaneous reverse operation 
of said switching means upon initial operation of 
said condition responsive means in said second 
direction regardless of the extent of the relative 
movement of the said magnet and the Said arma 
ture member throughout said Wide range of op 
eration under the control of said condition respon 
sive means. 
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