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Our invention relates to alternating cur 
rent relays of the three-position Vane type. 
One feature of our invention is the provision 
of a braking device acting on the vane of a 

5 relay of this character when the vane passes 
through its middle position. 
We will describe one form of relay embody 

ing our invention, and will then point out 
the novel features thereof in claims. 
In the accompanying drawings, Fig. 1 is a 

front view, partly sectioned, showing one 
form of relay embodying our invention. Fig. 
2 is a top view, and Fig. 3 an end view, of the 
relay shown in Fig.1. Certain parts are 

l: broken away in all of the views for the pur 
pose of more clearly illustrating the struc 
ture. - 

Similar reference characters refer to sim 
ilar parts in each of the views. 
The relay comprises the usual base plate 

D and top plate Espaced by side wall mem 
bers, which plates support all of the operat 
ing parts of the device. 

Projecting upwardly from the base plate 
2D are two standards 27 and 28 carrying trun 

nion screws 1 and 2, respectively, and a shaft 
S is mounted to rotate in these screws. A 
vane W of electro-conductive material is at 
tached to the shaft S by means of a friction 

' clutch C which is hereinafter described. 
This vane coacts with a motor device com 
prising two elements A and B, located on 
opposite sides of the vane and mounted on 

... the base plate D. The motor element A com prises a three-legged field member 23 pro 
vided with a winding 24 on the middle leg, 
whereas, the motor element B comprises a 
U-shaped field member 25, provided with a 
winding 26. This motor device forms no 

gif. v. -- s a as - part of our present invention, and it is sufi 
cient to say that when the two windings 24 
and 26 are supplied with alternating cur 
rents of one relative polarity, the vane W is 
turned in one direction, whereas, when these windings are supplied with alternating cur 
rents of the opposite relative polarity, the 
vane is turned in the other direction. 
Attached to the shaft Snear one end of the 

shaft, is a crank arm 8, and attached to the ' shaft near its other end is a similar crank 

20 

arm 8', which arms are disposed diametri 
cally opposite to each other. Arm 8 is pro 
vided with a pin 9, which coacts with a slot 
10 in an upwardly projecting link 11, and 
the upper end of this link is pivotally at- 55 
tached to a contact operating member 12. 
Member 12 is pivotally mounted at 13 in a 
bracket suspended from the top plate E, and 
is biased to swing in counter-clockwise di 
rection, as viewed in Fig. 1, by a counter- 60 
Weight 14. The member 12 controls a back 
contact 16 and a front contact 17. The other 
crank arm 8 is provided with a pin 9 coact 
ing with a slot 10 in a link 11, which is 
attached to a contact operating member 12 65 
pivotally mounted at 13° and controlling a 
back contact 16 and a front contact 17. 
Member 12 is biased by a counterweight 14 
to Swing in clockwise direction. The move 
ment of the contact operating member 12 in 70 
response to the counterweight 14 is limited 
by a stop 15, and the member 12 is provided 
with a similar stop 15 for the same purpose. 
The operation of the parts of the relay thus 

far described, is as follows: Normally the vane 5 
Voccupies substantially the positionin which 
it is shown in Fig. 1, wherein the pins 9 and 
9 are both slightly above the mid points of 
the slots 10 and 10. When the vane is turned 
in clockwise direction, as viewed in Fig. 1, 80 
pin 9 will move upwardly in the slot 10 until 
the vane has turned through an angle of sub 
stantially 30°, whereupon the pin will en 
gage the upper end of the slot and will then 
swing the contact operating member 12 in 85 
clockwise direction until the back contact 16 
has opened and the front contact 17 has 
closed. This will require a movement of the 
vane through substantially 65° from its mid 
dle position. During this entire operation 90 
pin 9 will move in the slot 10, and so the 
operation will not be affected by the link 11a. 
When the vane is turned in counter-clock 

wise direction, as viewed in Fig. 1, from its middle position, the operation will be the ' 
same as before, except that the contact mem 
ber 12 will be operated and contact mem 
ber 12 will remain at rest. 
When the vane W has been turned to one 

extreme position to reverse one of the con- 0. 
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3. 

tact members 12 or 12, and when the vane is 
then released by the motor device, the 
vane will be turned toward its mid 
dle position by the counterweight as 
sociated with the contact member which 
has been reversed. In the absence of 
means to prevent, the inertia which is thus 
imparted to the vane might be sufficient to 
cause the vane to Swing beyond its middle 
position far enough to move the other contact 
operating member. To avoid this, we have 
provided a mechanical brake for retarding 
the motion of the vane as it passes through its 
middle position. This mechanical brake com 
prises an arm. 18, preferably of fibre, fixed to 
the shaft S and projecting vertically down 
wardly when the vane is in its middle posi 
tion. The end of this arm coacts with an arm 
19 which is pivotally mounted at 21 and is 
provided with a counterweight 20 for nor 
mally biasing the arm 19 into the path of the 
arm18. The movement of the arm 19 in 
response to the bias of the counterweight 20 

The . 
arm. 19 is preferably concaved, as shown in 
Fig.1. The parts of this braking device are 
is limited by an adjusting screw 22. 

so proportioned that when the vane V is re 
turning toward its middle position, arm S 
will engage arm. 19 when the vane is sub 
stantially 30° away from the middle posi 
tion, and these parts will continue to en 
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tact operating member. 

gage until the vane has swung Substantial 
ly 30° beyond its middle position. The fric 
tional engagement of the arms 18 and 19 will 
absorb the inertia imparted to the vane by 
the contact operating member 12 or 12", SO 
that the vane will come to rest before it has 
moved 30° beyond its middle position, that is, 
before it has started to move the other con 
The friction clutch for connecting the Vane 

W with the shaft S is illustrated in Fig. 3, . and comprises two spaced collars 3 and 3 
fixed to the shaft. A hub. 4 is mounted to 
rotate freely on the shaft between these col 
lars, and this hub carries the vane W. Lo 

50. 
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s we claim is: 

cated between the hub 4 and the collar 3 is 
a fibre washer 5, and located adjacent the 
other collar 3 is a metal Washer 6. Inter 
posed between the washer 6 and the hub 4. 
is a compression Spring 7, so that this spring 
presses the washer 6 against the collar 3. 
and the washer 5 against the collar 3. The 
purpose of this clutch is to prevent rebound 
of the moving parts when either front con 
tact 17 or 17 becomes closed. 
Although we have herein shown and de 

scribed only one form of relay embodying 
our invention, it is understood that various 
changes and modifications may be made 
therein within the scope of the appended 
claims without departing from the Spirit and 
scope of our invention. . . . 
Having thus described our invention, what 
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1. A relay comprising a pivotally mount 
ed vane, electromagnetic means for moving 
said vane in opposite directions from a 
middle position, two contact arms each 
biased to a normal position, means for mov 
ing one arm or the other to a reverse 
position according as said vane moves 
in one direction or the other from Such 
middle position, whereby when the vane is 
released by said electromagnetic means it is 
returned to the middle position by the arm 
which had been reversed, and a mechanical 
brake acting on...said vane when it passes 
through said middle position to prevent the 
inertia imparted thereto by either of said 
arms from carrying the vane far enough to 
operate the other arm. - - - - - - 

2. A relay comprising a pivotally mounted. 
vane, motor means for moving said Vane in 
opposite directions from a middle position, 
two contact operating members each biased 
to a normal position, means for moving one 
member or the other to a reverse position 
according as said vane moves in one direction. 
or the other from such middle position, 
whereby when the vane has reversed either 
member and is released it is moved toward its 
middle position by the biasing force acting 
on such member, and a mechanical brake act 
ing on said vane as it passes through the mid 
dle position to prevent the inertia imparted 
thereto by either of said members from carry 
ing the vane, far enough to reverse the other 
member. w - - . - 

3. A relay comprising a pivotally mounted 
opposite directions from a middle-position, 
two contact operating members each biased 
to a normal position, means for moving one 
member or the other to a reverse position 

or the other from such middle position, 
whereby when the vane has reversed either. 
member and is released it is moved toward 
its middle position by the biasing force acting 
said vane, and a braking segment coacting 
frictionally with said arm as the vane passes 

inertia imparted thereto by either of said 
to reverse the other member. - . . . ' 

4. A relay comprising a pivotally mounted 
vane, motor means for moving said vane in 
opposite directions from a middle position, 
two contact operating members each biased 
to a normal position, means for moving one 
member or the other to a reverse position 
according as said vane moves in one direction 
or the other from such middle position, where 
by when the vane has reversed either mem 
ber and is released it is moved toward its 
middle position by the biasing force acting 
on such member, a braking arm moving with 
said vane, and a pivotally mounted braking 

on such member, a braking arm moving with 

through the middle position to prevent the 
id 15. 

members from carrying the vane far enough 
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vane, motor means for moving said vane in 
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according as said vane moves in one direction 
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element having a concave surface and biased 
to such position that when the vane passes 
through its middle position the end of said 
arm engages said surface with sufficient fric 
tion to preventinertia imparted to the vane 
by either of said members from carrying the 
vane far enough to reverse the other member. 

5. A relay comprising a pivotally mounted 
vane, two contact operating members each 
biased to a normal position, means for mov 
ing one of said members or the other while 
said vane is moving between approximately 
30° and 65 in one direction or the other 
from a middle position, and a mechanical 

15 brake acting on said vane during movement 
of the vane from a position approximately 
30° on either side of such middle position 
to a position approximately 30° on the other 
side thereof. 

20 6. A relay comprising a pivotally mounted 
vane, two contact operating members each 
biased to a normal position, means for mov 
ing one of said members or the other while 
said vane is moving between approximately 

25 30° and 65 in one direction or the other from 
a middle position, a braking arm moving with 
said vane, and a movable braking element 
having a concave surface biased toward the 
end of said arm and engaging the arm 

30 throughout movement of the vane from a 
position approximately 30° on either side of 
such middle position to a position approxi 
mately 30° on the other side thereof. 
In testimony whereof we affix our signa 

35 tures. 
CHARLES R. BEALL. 
ROBERT M. GILSON. 
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