
Jan. 17, 1950 A. H. LAMB 2,494,622 
CONTACT ARM FOR SELF-RESETTING 

MAGNETIC CONTACT RELAYS 
2. Sheets-Sheet l Fied Feb. 6, 1948 

alo. 3 fy 
ye 

aa. 4. ay; 

  

  



Jan. 17, 1950 A. H. AMEB 2,494,622 CONTACT ARM FORSELFRESETTING 
MAGNETIC CONTACT RELAYS 

Filed Feb. 6, 1948 2. Sheets-Sheet 2 

  



Patented Jan. 17, 1950 

UNITED STATES 

2,494,622 

PATENT OFFICE 
2,494,622 

CONTACT ARM FOR SELF-RESETTING 
MAGNETIC CONTACT RELAYS 

Anthony H. Lamb, Hillside, N. J., assignor to 
Weston Electrical Instrument. Corporation, 
Newark, N.J., a corporation of New Jersey 
Application February 6, 1948, Serial No. 6,777 

(C. 175-320) 9 Claims. 

This invention relates in general to highly 
sensitive instrument relays of the magnetic con 
tact type, and in particular to those in which the 
contacts are separated, i.e. reset, by the applica 
tion of a counter torque to the moving System. 
As shown in my prior United States Patent No. 

2,346,589, issued April 11, 1944, such a counter 
torque may be obtained in a single coil instru 
ment by-passing a relatively high resetting cur 
rent pulse through the moving coil in a direction 
opposite to that traversed by the control current; 
or by providing one coil for the control current 
and a separate one for the resetting current. In 
either case, the resetting current is maintained 
until the counter torque developed thereby is 
sufficient to overcome the forces of magnetic at 
traction between the contacts whereupon the 
contacts separate and likewise open the resetting 
current circuit. . . . To assure a reliable non-chattering engage 
ments between the two contact members, the 
magnetic forces of attraction between them 
should be as high as possible but the upper limit 
of this force is determined by the maximum al 
lowable magnitude of the resetting current and 
the period during which it may be safely applied 
to the delicate coil without overheating the latter. 
Thus in designing the instrument, a magnetic 
attractive force factor is chosen which will be 
sufficient to hold the contacts firmly together 
but which will nevertheless be certain to be over 
come by the counter torque developed by the re 
setting current within a comparatively brief 
period. . . . . . . 
- In the case of a single coil instrument for ex 
ample where both the control; current and the 
temporary resetting current traverse the same 
winding, and the instrument is designed for a 
continuous control current input of the order of 
several microamperes, it has been the practice in 
the industry to use a resetting current of a Sub 
stantially higher order of a few milliamperes in 
order to effect contact separation. 
3. So long as the mutually engaging surfaces of 
the contact members remain Smooth, satisfactory 
operation of the relay can be expected. However, 
experience has shown that even with currents in 
the milliampere range, contact arcing cannot 
always be avoided and this quite often causes the 
surfaces of the contacts to pit. 
... Pitting of the contacts causes them to stick 
and thus adds an additional attractive force 
which must be overcome by the counter torque 
developed by the reset current. While this is 
taken into consideration in designing a particular 
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instrument, so that the developed counter torque 
Will be Sufficient despite a limited amount of con 
tact Sticking to effect a separation of the con 
tacts within the calculated period during which 
the reset current can be safely applied without 
fear of coil damage, it is quite possible especially 
when the contacts become deeply pitted, that the 
reset current period will be unduly prolonged with 
the result that the coil then becomes overheated 
to such extent that the insulation on the wind 
ing is damaged. 
The general object of this invention is to pro 

Wide an improved construction for the moving 
System of sensitive relay instruments of the class 
described which will always assure a positive and 
quick Separation of the magnetically attracted 
contacts to the end that the reset current period 
Will be certain never to exceed the maximum for 
which the instrument is designed. 
In general, the objective is attained by a novel 

Structural arrangement of the pointer element 
which permits the moving System to quickly gain 
an initial angular momentum in the contact sep 
arating direction, which momentum is then ap 

25 plied Suddenly as a contact separating force as 
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distinguished from the present conventional prac 
tice of increasing the contact separating force 
gradually from the instant that the reset current 
is applied which results in a slow and not always 
effective start of the moving system. 
In one form of the invention, the moving sys 

tem of the instrument includes a relatively 
flexible pointer which carries the movable con 
tact near the outer end, and an auxiliary and 
relatively stiff arm which, after gaining an ini 
tial momentum with the moving system, funce 
tions to strike a sudden “hammer' blow against 
the flexible pointer close to the movable contact. 

In another form of the invention, a single 
relatively stiff pointer element is used, but the 
pointer shaft includes a highly flexible section 
near its Outer end adjacent the movable contact 
which permits the inner end of the pointer shaft 
and the remainder of the moving System to gain 
an initial momentum in the contact separating 
direction before the contact separating force is 
Suddenly applied to the outer portion carrying 
the contact. 
In yet another form of the invention, the struc 

tural features of both of the above mentioned 
embodiments are combined to bring about a sep 
aration of the contacts. 
In the accompanying drawings, Fig. 1 is a view 

in front elevation illustrating the first referred 
to form of the invention as applied to an instru 
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Inent relay of the single coil type, together with 
the circuit arrangement illustrated in Fig. 1 of 
my prior United States Patent No. 2,346,589; Fig. 
2 is a side elevation as viewed from the right in 
Fig. ; sig. 3 is a horizontal section taken. On line 
3-3 of Fig. 2; 

Fig. 4 is a similar sectional view illustrating 
a modified construction for the outer end of the 
reset aria; and Fig. 5 is a view similar to Fig. 1 
illustrating the positions taken by the pointer and 
reset arm shortly after the reset current has been 
applied to the coil. 

Figs. 6, 7 and 8 are front elevations of a modi 
fied form of the invention featuring a single 
pointer element including a flexible helical coil 
Section adjacent the movable contact member, 
and which show, in sequence, the behavior of the 
pointer during the contact separating phase of 
he relay system; 
Fig. 9 is a fragmentary elevation of another 

pointer arrangement similar to that ShoWn in 
Figs. 6, 7, 8 but in which the flexible portion at 
the outer end of the pointer is constituted by a 
straight Skaf, Section of reduced dimension. 

Figs, 10, 11 and 2 are front elevations showing 
in sequence the mode of operation of yet another 
embodiment of the invention which, in general, 
combines the features of the pointer construc 
tion of Figs. 1-5 with that of FigS. 6-8. 

Referring now to Figs. 1-5, the instrument 
relay is seen to be of the well known direct cur 
Irent type including a pivoted coil f rotatable in 
the air gap of a permanent Inagnet 2 and which 
is connected to a variable control current Source 
3 that develops only a small current flow through 
the coil , for example, of the Order of a few 
micro amperes. 
For purposes of illustration, current source 3 

is shown diagrainmatically as a thermocouple 
but it is to be understood that Such Source may 
be a photoelectric cell, a potentiometer, or the 
potential drop across a temperature-Variant re 
sistance, according to the character of the factor 
or quantity being measured. 
A pointer (, rotated by coil carries at its outer 

end a small rider or contact 5 of magnetic ma. 
terial for cooperation with a relatively stationary 
nagnetic contact 6. The magnetized contact 6 
is So positioned that, contact, 5 is drawn into en 
gagement with it when pointer 4 has rotated in 
a clockwise direction to a predetermined gradua 
tion on the scale by the flow of the control 
current through coil . A load circuit including 
a current source 8 and a load device 9 is con 
nected between the relay contacts 5, S. The load 
device 9 may be a visual or an audible signal, 
a motor, or a power relay according to the de 
sired control or relay action. Furthermore, in 
Some cases, it may be desirable to use magne 
tized material for the movable contact member 
5 and magnetic material for the stationary con 
tact 6. 
The resetting curreent may be drawn from the 

power source 8 of the load circuit by shunting 
the relay coil across the load device 9, a re 
sistor 0 being included in the coil branch of 
this parallel circuit network to limit the reset 
ting current fiow to a magnitude that will not 
damage the coil , assuming of course that the 
current is not applied for too long a period. In 
general, as previously explained, the resetting 
Cul'rent may be of the order of a few millian 
peres when the relay is designed for a continuous 
control current input of the order of several 
microamperes. The control current source 3 is 
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4. 
in shunt with coil So far as concerns current 
flow from the power Source 8, and a current 
limiting resistor is placed in Series With Source 
3 to restrict the flow of power current through 
the Source 3. 
An engagement of the magnetic relay contacts 

5, 6 closes the load circuit to energize the load 
device 9 from the battery 8, and also completes 
the resetting circuit through the resistor () and 
coil . The polarity and magnitude of the re 
setting current flow through the instrument coil 

are such that the coil rotates counter-clock 
wise. When relay contacts 5, 6 open, the load 
circuit is opened as is also the resetting current 
circuit. Assuming that the contacts separate 
quickly, the flow of the resetting circuit is thus 
limited to a relatively short period, and, even 
though it be of a value appreciably higher than 
the control current, no damage to the coil Will 
result. 
Thus it will be seen that the particular relay 

circuit described is of the pulsing or periodic 
closing type as the energization of the load de 
vice 9 and the resetting of the relay moving SyS 
tem is designed to take place alternately SO long 
as the current output of the control current 
source 3 is within the range corresponding to a 
closure of the relay contacts 5, 6. 
The elements of the instrument relay So far 

introduced and the circuit controlled thereby are 
all well known and are described in my previous 
ly issued Patent No. 2,346,589. 

This application is directed to an improved 
structural arrangement of the pointer and mov 
able contact carried thereby Which Will assure 
quick and positive separation of the relay con 
tacts 5, 6 even under extremely adverse condi 
tions to the end that the resetting current pulse 
will not be unduly prolonged. 
As previously explained, the objective is at 

tained by providing a pointer construction such 
as will permit the moving system to gain an 
initial momentum in the contact resetting direc 
tion upon the application of the resetting cur 
rent to the coil thus developing a relatively high 
order of potential energy which is applied Sud 
denly at a point close to the contacts, as dis 
tinguished from the present conventional prac 
tice of applying the counter, contact separating 
force through the pointer from the instant that 
the resetting current is applied to the coil which 
gives rise to a rather slow and far less effective 
start of the moving system. 
As shown in Figs. 1-5, pointer 4 carrying the 

contact 5 is made quite thin and relatively flex 
ible So as to impose a negligible amount of re 
straining force on coil as the latter initiates 
its motion in the contact resetting direction. 
The pointer may be mounted separately on the 
coil staff 2 or, as illustrated, can be attached 
Such as by Spot, Welding to a radially aligned 
reset arm 3 that is mounted upon staff 2 for 
rotation with the coil. Arm 3 is relatively stiff 
as compared with pointer 4 and the attachment 
between the two is confined to an area, imme 
diately adjacent the staff end by bending arm 
3 slightly in a direction normal to the plane of 

pointer rotation for the purpose of permitting 
pointer 4 to undergo an initial and compara 
tively unrestrained deflection throughout sub 
stantially its entire length when the resetting 
current is first applied. Mutually perpendicular 
extensions 3a on arm 3 are provided and these 
carry the usual adjustable weights (4 for balanc 
ing the moving system. 
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The outer end of reset arm 3 terminates in a striker i3b extending generally parallel to the 
coil axis into the plane of movement of pointer 
4 so as to strike the latter a sudden blow at a 
point immediately below contact member 5. Al 
though a short straight rod section Would be 
satisfactory as a striker, I prefer that it be given 
a curvature concave in the direction of pointer 
4 so as to partially encircle the latter as shown 
clearly in Fig. 3 and thereby prevent the striker 
from sliding past the pointer upon striking it. 

If desired, the striker may be modified as in 
dicated at 3c in Fig. 4 to completely encircle the 
pointer shaft 4. 
Now when the resetting current is first applied 

to coil i, the latter and arm 3 will rotate for a 
few degrees in a counter clockwise direction and 
acquire an appreciable angular momentum prac 
tically unimpeded by any counter torque acting 
through the pointer shaft 4 which flexes freely 
as shown in Fig. 5. The outer end of pointer 4 
which in the meantime has remained practically 
stationary is now struck a comparatively hard 
and sudden blow by striker 3b quickly forcing 
the pointer carried contact 5 away from station 
airy contact 6. 
By so transferring the point of application of 

the contact separating force from the coil axis 
radially to a point immediately adjacent the con 
tact member and, in addition, permitting the 
moving system including the reset arm to acquire 
an appreciable angular momentum, it should now 
be evident that a far more efficient use is made 
of the counter contact-reset torque than has been 
possible heretofore. 

In the embodiment shown in Figs. 6-8 the aux 
iliary striker arm is omitted and the pointer shaft 
f5, which is relatively stiff as compared with 
pointer 4 of the previously described construction, 
is provided with a flexible helical coil section 5d. 
located comparatively close to the movable con 
tact 6. The upper and lower ends of coil. 5d. 
preferably include a few tight turns 5b for firm 
attachment to the upper and lower pointer Sec 
tions 5c, ? 5d. but other modes of attachment can 
'of course be employed. -- 
The function of the flexible coil section 5d aS 

with the Fig. 1 construction is to allow the mov 
ing system to gain an initial angular momentum, 
the potential energy of which is then applied Sud 
denly as a contact separating force. close to the 
contacts. '" . . . . . 

When the resetting current pulse is initially ap 
plied to coil f, the helical section 5d will at first 
yield quite freely in the plane of movement of 
pointer shaft 5 and move to the position shown 
in Fig. 7. The initial deformation of the helical 
pointer section 5a, will cause the outer end of 
the pointer and contact member 6 to turn and 
slide downwardly at an angle with respect to the 
rounded magnetized contact member 7 but the 
force required for this is negligible compared with 
that required to finally overcome the attracting 
magnetic forces and hence the lower section 5d. 
of the pointer and the remainder of the moving 
System will gain an appreciable momentum in 
the contact reset direction during the initial 
movement of the assembly from the position 
shown in Fig. 6 to that shown in Fig. 7. As the 
parts reach the Fig. 7 position, however, the re 
sistance of helical section 5d to deformation un 
dergoes a rather abrupt increase with the result 
that section 5a, stiffens materially and the poten 
tial counter torque of the moving system is trans 
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as shown in Fig. 8 causing it to pull quickly and 
with comparatively great force away from the 
magnetized contact member T. 

If desired, the flexible helical section 5d of 
Fig. 6 can be replaced with a short straight 
pointer section 8a, as shown in Fig. 9, the section 
being appropriately reduced in areal dimensions 
as compared with the area of the lower and up 
per pointer sections 8c, 8b so as to give it the 
necessary degree of flexibility in the plane of 
pointer motion and thus permit the moving sys 
tem to gain the essential initial momentum. 

Figs. 10-12 illustrate still a third form of the 
invention that may be said to combine the basic 
features of the two previously described embodi 
ments. Here, pointer 9, made of relatively stiff 
material, is seen to be interrupted at a point im 
mediately below the movable contact member 2. 
The lower end of the upper pointer section 9b 
carrying contact member 20 is secured at 22 to 
the upper end of a helical coil 23 made from a 
material more flexible than that from which 
pointer 9 is made. Coil 23 which surrounds an 
appreciable portion of the lower pointer section 
9cbelow the point-of-break 9d is of such diame 

ter as to permit a considerable lateral movement 
therein of the pointer section 9c, and the lower 
end of the coil is secured at 24 to the latter. 
When the resetting current pulse is first ap 

plied to coil , coil 23 yields quite freely as in 
the case of the construction shown in Figs. 6-8, 
this being accompanied by a slight turning and 
sliding movement of contact 20 with respect to the 
stationary magnetized contact 21, and thus per 
mits the lower pointer section 9c and the re 
mainder of the moving system to gain an initial 
tangular momentum in the contact reset direction 
prior to reaching the position shown in Fig. 11. 
When the latter position is reached the upper 
end of the lower pointer section 9c strikes 
against the Side of the coil 23 giving it a sudden 
and hard blow as shown in Fig. 12 which is then 
most effective to quickly overcome the magnetic 
attractive force between contacts 20, 2 as well 
as any additional contact attractive forces which 
may arise as a result of contact pitting. 
In conclusion, I wish it to be understood that 

While several different embodiments of the inven 
tion have been described and illustrated, still 
other modifications may be adopted by those 
skilled in the art without departing from the 
Spirit and scope of the inventive principles as 
defined in the appended claims. 
I claim: . . 
1. In an instrument type relay, a moving sys 

item including rotatable coil means adapted to be 
connected to a Source of control current, contact 
arm means rotatable with said coil, a stationary 
contact, a movable contact carried by said arm 
means for engagement with said stationary con 
tact, one of said contacts being of magnetic ma 
terial and the other of magnetized material to as 
Sure firm engagement therebetween, means for 
applying a counter torque to said moving system. 
to develop a force for resetting said contacts, and 
means associated with Said contact arm means for 
Suddenly applying said force to said contact arm 
means at a point close to said movable contact 
Subsequent to an initial and substantially unre 
strained angular deflection of said moving system 
in Said contact reset direction. 

2. In an instrument type relay, a moving sys. 
tem including rotatable coil means adapted to be 
connected to a Source of control current, con 

mitted Suddenly through it to contact member 6, 75 tact arm means rotatable with said coil, a sta 
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tionally contact, a novable contact carried by 
said arm means for engagement with said sta 
tionary contact, one of said contacts being of 
magnetic material and the other of magnetized 
material to secure firm engagement therebe 
tween, means developing a momentum in said 
moving system in the contact reset direction, and 
means converting said momenturn into an in 
pact force against Said contact arm means in 
the reset direction subsequent to an initial and 
substantially unrestrained angular deflection of 
said moving system in said contact reset direction. 

3. In an instrument type relay, a moving Sys 
ten including rotatable coil means adapted to 
be connected to a Source of control current, con 
tact arm means rotatable with Said coil, a sta 
tionary contact, a contact carried by Said arm 
inneans for engagement with Said stationary con 
tact, one of said contacts being of magnetic ma 
terial and the other of magnetized material to 
aSSlure firm engagement therebetween, resetting 
In eans rotatable with said contact arm means 
effective to perihit said moving system to gain an 
initial and substantially unrestrained angular 
momentum in the contact reset direction upon 
the application of a counter torque to said sys 
ten while Said contactS remain engaged and 
thereafter to apply a contact separating force to 
Said movable contact, and means for develop 
ing said counter torque. 

4. In an instrument type relay, a moving sys 
ten including rotatable coil means adapted to 
be connected to a Source of control current, a 
contact arrin rotatable with said coil, a stationary 
contact, a contact carried by Said artin for en- ; 
gagement with said Stationary contact, one of 
Said contacts being of magnetic material and the 
other of magnetized material to assure firm en 
gagement therebetween, Said arm being rela 
tively flexible in the plane of movement thereof 
to permit Said moving System to gain an initial 
angular momentum in the contact reset direction 
upon the application of a counter torque to said 
System, means for developing said counter torque, 
and a relatively stiff reset arm rotatable With 
Said coil, Said reset arm including a striker ele 
ment disposed in the plane of movement of said 
contact arm and Spaced therefrom for imparting 
to said contact arm a sudden blow close to said 
movable contact following a predetermined an 
gular travel of Said moving system in the con. 
tact reset direction. 

5. An instrument relay as defined in claim 4 
Wherein Said Striker partially surrounds said 
contact arm. 

6. An instrument relay as defined in claim 4 
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wherein said striker completely surrounds said 
contact arm. 

7. In an instrument type relay, a moving SyS 
ten including rotatable coil means adapted to 
be connected to a source of control current, a 
contact arm rotatable with said coil, a stationary 
contact, a contact carried by Said arm for en 
gagement with said stationary contact, one of 
Said contacts being of magnetic material and 
the other of magnetized material to assure firm 
engagement therebteween, said arm being rela 
tively stiff except for a section thereof adjacent 
Said movable contact and which section is rela 
tively flexible in the plane of movement of Said 
arm to permit said moving System to gain a sub 
Stantially unrestrained initial momentum in the 
contact reset direction upon an application of a 
counter torque to Said moving System, and means 
for developing said counter torque. 

8. An instrument type relay as 'defined in claim 
7 wherein Said flexible section is constituted by a 
helical coil. 

9. In an instrument type relay, a moving sys 
ten including rotatable coil means adapted to 
be connected to a source of control current, a 
contact arm rotatable with said coil, a stationary 
contact, a contact carried by said arm for en 
gagement with said stationary contact, one of 
Said contacts being of magnetic material and 
the other of magnetized material to assure firm 
engagement therebetween, said arm being rela 
tively stiff and divided axially into upper and 
lower Sections at a point close to said movable 
contact, a relatively flexible helical coil inter 
connecting Said upper and lower arm sections 
and which functions to permit said lower arm 
Section and the remainder of said moving sys 
tem to gain an initial angular momentum in the 
Contact reset direction upon the application of a 
counter torque to Said system, said coil also sur 
rounding a portion of said lower airin section be 
low its upper end and being spaced radially there. 
from to permit an initial relative motion there 
between during the reset motion, and means for 
developing Said counter torque. 

ANTHONY Hi. LAMB. 
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