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This invention relates to reed relays and also to line cir 
cuit arrangements for telephone, and the like, systems, in 
which these relays may be used advantageously. 
The reed relays of the prior art are generally of the 

type having individual make and/or break contacts 
which are operated upon the energization of the coil 
wound about the relay bobbin. 
The instant invention provides a reed relay not only 

having the usual make and/or break contacts, but one 
having in addition, preliminarily operating contacts. In 
this manner, combinations of functions that, in the past, 
have been attainable only with relays, such as telephone 
relays, of the armature and spring pile-up type, are made 
available for individual reed-type relays. 

Accordingly, it is an object of this invention to provide 
a reed relay having make and/ or break, and preliminarily 
operating contacts. 

Still another object of this invention is to provide a 
reed relay which can be used in telephone, or the like, 
systems to ‘perform ‘both the line and cut-off functions for 
which in the prior art two individual reed relays were 
required. 
The above and other objects and the features of the 

invention will become more apparent from a further 
perusal of the following detailed description of a pre 
ferred embodiment of the invention, taken in conjunc 
tion with the accompanying drawings. 

This embodiment, which has practical application, for 
example, as a combination line and cut-off reed relay in 
telephone, or the like, systems, comprises three windings 
wound on a solid core, L-shaped ?ux concentrators on 
each end of the core which direct the ?ux in the proper 
magnitude to reed switches which are located on the 
periphery of the coil assembly, and a permanent magnet. 
Two of the reed switches are adjacent the permanent 
magnet and act as normally closed contacts. Another 
of the reed switches is positioned close to the flux con 
centrators so as to operate as a “preliminary” make con 
tact upon energization of two of the three ‘windings. The 
remaining reed switch, which is located at a greater dis 
tance from the ?ux concentrators, operates, along with 
the two normally closed contact reed switches, upon ener 
gization of the third winding whose ?ux aids windings 
one and two. 

FIG. 1 is a top view of the reed relay according to the 
invention. 

FIG. 2 is a side View of the reed relay of FIG. 1. 
FIG. 3 is a front view of the reed relay of FIG. 1. 
FIG. 4 is a schematic diagram incorporating the reed 

relay according to the invention for use as a combina 
tion line and cut-off relay. 

FIGS. 1-, 2 and 3 show relay 10 comprising coil wound 
bobbin 24 having a solid magnetic iron core 40. At 
tached by means of screws 23 to core 40 are flux con 
centrators 22. Located on the periphery of bobbin 24 
are reed switches 25, 26, 27 and 28. Magnet 21 located 
adjacent reed switches 26 and 27 serves to keep these par 
ticular switches in a normally closed position. Reed 
switch 28 is located adjacent the legs of ?ux concentrators 
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22, and thereby function as .a preliminary make contact 
as will be shown in greater detail hereafter. 
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FIG. 4 illustrates how a reed relay according to the 

invention can be advantageously used as a combination 
line and cut-cit relay in a line circuit. By ‘way of ex 
ample, FIG. 4 shows ‘the line circuit LC111 including 
reed relay 9 as part of an electronic telephone switching 
system of the general type disclosed in co-pending appli 
cation, Marker For A Communication Switching Net 
work, W. R. Wedmore, Serial No. 304,892, ?led August 
27, 1963, assigned to the same assignee. Attention is 
particularly directed to FIG. 12 of the above-mentioned 
application. 
As can be seen from FIG. 4, windings 1 and 2 of relay 

9 are connected through break contacts 41 and 42, re 
spectively (which correspond to contacts 1 and 2 of relay 
12CO shown in FIG. 12 in the copending application), to 
subscriber line leads L111R and L111T which are in turn 
connected to subscriber station S111. Battery 37 is sup 
plied through winding 2 of relay 9 and ground 38 is sup 
plied through winding 1 of relay 9. Control lead LlllC 
is connected through winding 3 of relay 9 to battery 47, 
and pull lead L111P is connected to resistance-battery 13 
through preliminary make contacts 44. (These contacts 
correspond to contacts 1 of relay 12L in FIG. 12 of the 
copending application, in FIG. 12, however, resistance 
battery is supplied ove-r lead LRl.) Pull lead L111P, 
furthermore, is connected to ground 14 through make 
contacts 43. (These last-mentioned contacts correspond 
to contacts 3 of relay 12CO in FIG. 12 of ‘the copend~ 
ing application, in FIG. 12, ground is supplied over lead 
BCO.) 

Leads L111T, L111R, L111C, and L111P are in turn 
connected through matrices 45, through originating junc 
tor 46 and in turn to register sender 48. These com 
ponents all have their obvious counterparts in the dis 
closure of the copending application. 
The detailed operation of the reed relay according to 

the invention is as follows: 
Looking at FIGS. 1, 2 and 3 when two of the three 

windings wound about bobbin 24 are energized, reed 
switch contact pair 28, which is located adjacent ?ux con 
centrators 22, will operate. The energization of the two 
windings produces a magnetic ?eld which is in opposition 
to the magnetic ?eld produced by permanent magnet 21 
used to hold reed switches 26 and 27 in a normally closed 
position, but is not strong enough to overcome the ?eld of 
the permanent magnet. It is also not of sul?cient 
strength to operate normally open reed switch 25 which 
has no ?ux concentrators in close proximity to it. As 
winding 3 is energized, reed switches 25, 26 and 27 oper 
ate, that is, reed switch 25 closes and reed switches 26 
:and 27 open. Winding 3 is energized in a direction so 
as to create a magnetic ?eld which aids the magnetic ?eld 
produced by windings 1 and 2. This ?eld, by itself as 
well as in combination with the previously mentioned 
?eld, is sul?cient to operate reed switches 25, 26 and 27. 
A detailed description of the operation of relay 9 as 

shown in FIG. 4, where it is used as a combined line and 
cut-off relay, will now be given. 
Assuming ?rst that a telephone call is originated at 

substation S111, it will be clear that when the handset of 
substation S111 is in the off-hook position, a loop circuit 
comprising ground 38, winding I, normally closed reed 
switch contact pair 41, line lead L111T, substation S111, 
line lead L111R, normally closed reed switch contact 
pair 42, winding 2, and battery 37, is completed. The 
completion of this circuit energizes windings 1 and 2 of 
relay 9. The ?ux produced by the energization of these 
windings is suf?cient to close preliminary make contacts 
44, which places resistance-battery 13 on pull lead L111P, 
but it is not sufficient to actuate any of contacts 41, 42 
or 43. 
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Resistance-battery 13 is then detected by originating 
junctor 46 through the windings of certain crosspoint 
relays in matrices 45. Originating junctor 46, which 
contains identifying matrices, identi?es the calling line 
and causes the closing of certain contacts of the cross 
point relays in matrices 45 to provide a path for leads 
L111T, L111R and L111C through to the register sender, 
all as described in detail in the copending application. 
Register sender 48 then operates to have a ground sent 
back through originating junctor 46, over the reed switch 
crosspoint contact path through matrices 45, over control 
lead L111C to winding 3 of relay 9. This energizes 
winding 3 in ?ux aiding with the windings 1 and 2. The 
flux produced by winding 3 itself being su?icient to cause 
contact pairs 41 and 42 to open and contact pair 43 to 
close. The opening of contacts 41, 42 removes the line 
portion of relay 9 (e.g., windings 1 and 2) from line 
leads L111T, L111R to clear the line conductors from 
attachments, thereby to facilitate pulsing to register 
sender 48. Contact pair 43 in closing places ground 14 
on pull lead LlllP, marking the line busy. 

Likewise, when substation S111, shown in FIG. 4, is 
accessed as a termination point the operation of relay 9 
is facilitated over control lead L111C from a terminating 
junctor (not shown), to operate as a cut-off relay with 
all its incidental functions. 
A more detailed operation of the electronic switching 

system of which relay 9 is made a part in FIG. 4, may be 
had by referring to the aforementioned copending patent 
application. However, the relay according to the inven 
tion may be adapted to be used with other types of tele 
phone systems. 

It will be obvious to those skilled in the art that 
changes and modi?cations may be made without depart 
ing from this invention in its broadest aspects, and there 
fore the aim in the appended claims is to cover'all such 
changes and modi?cations as in the true spirit and scope 
of this invention. 
What is claimed is: 
1. A reed relay comprising: 
?rst, second, and third pairs of magnetically actuable 

reed contacts; 
electromagnetic winding means for actuating said 

three pairs; 
said ?rst and second pairs of reed contacts being nor 

mally open; 
a permanent magnet adjacent said third reed contact 

pair to hold said pair normally closed; 
and means for rendering said ?rst reed contact pair 
more sensitive to the magnetic ?eld produced by 
said winding means than said second contact pair 
so that upon a relatively low-level energization of 
said winding means, a ?ux is produced which is su?i 
cient only to close said ?rst, normally open, contact 
pair, whereas only upon a relatively high-level 
energization of said winding means, a ?ux is pro 
duced which is su?icient to also close said second, 
normally open, contact pair, said last-mentioned 
?ux also being of sufficient magnitude to overcome 
said permanent magnet so as to open said third, 
normally closed, contact pair. 

2. A reed relay comprising: 
?rst, second and third pairs of magnetically actuable 

reed contacts, 
said ?rst and second pairs being normally open, 
a magnetic iron core having electromagnetic winding 
means wound thereabout, 

a permanent magnet adjacent said third reed contact 
pair to hold said pair normally closed, 

and a pair of ?ux concentrators each connected to an 
end of said core and having a leg thereof extending 
adjacent said ?rst contact pair only, for rendering 
said ?rst reed contact pair more sensitive to the 
magnetic ?eld produced by said winding meansv than 
said second contact pair, so that upon a relatively 
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4 
low-level energization of said winding means, a ?ux 
is produced which is sufficient only to close said ?rst, 
normally open, contact pair, whereas only upon a 
relatively high-level energization of said winding 
means, a flux is produced which is su?’icient to also 
close said second, normally open contact pair, said 
last~mentioned ?ux also being of su?icient magni 
tude to overcome said permanent magnet so as to 
open said third, normally closed, contact pair. 

3. A reed relay comprising: 
a core made of magnetic iron material; 
?rst and second winding means wound about said core; 
a plurality of reed switches disposed parallel to and 

generally peripherally about said core, each reed 
switch having a pair of contacts therein; 

a ?rst and second of said reed switches having nor 
mally open contacts; 

a permanent magnet located adjacent a third of said 
reed switches to hold the contact pair therein nor 
mally closed; 

a pair of L-shaped ?ux concentrators each connected 
to an end of said core and having a leg thereof ex 
tending adjacent said ?rst reed switch for rendering 
said ?rst reed switch contact pair more sensitive to 
the magnetic ?eld produced by said windings than 
said second reed switch contact pair, so that upon 
the energization of said ?rst winding means, said 
?rst, normally open reed switch contact pair closes, 
whereas upon energization of said second winding 
means, said second, normally open, reed switch 
contact pair closes in addition to said ?rst pair, and 
said third, normally closed, reed switch contact 
pair opens. 

4. In combination: 
a reed relay comprising ?rst, second, third and fourth 

pairs of magnetically actuable reed contacts; 
said ?rst and second pairs being normally open, 
?rst, second and third windings; 
a permanent magnet adjacent said third and fourth 

reed contact pairs to hold said pairs normally closed; 
and means for rendering said ?rst reed contact pair 
more sensitive to the magnetic ?eld produced by said 
windings than said second contact pair; 

a ?rst circuit including said ?rst and second windings, 
and said third and fourth, normally closed, reed con 
tact pairs in series, said ?rst and second windings 
being energized upon completion of said circuit to 
close said ?rst and reed contact pair, 

and a second circuit including said third winding, said 
circuit being prepared by the closure of said ?rst 
contact pair and said third winding being energized 
upon completion of said second circuit to close said 
second, normally open, reed contact pair and open 
said third and fourth, normally closed, reed con 
tact pairs thereby disconnecting said ?rst and second 
windings from said ?rst circuit, said ?rst and second 
pairs being held closed and said third and fourth 
pairs open due to the energization of said third 
winding. 

5. In combination: 
a reed relay comprising ?rst, second, third and fourth 

reed switches each having a pair of contacts therein; 
said ?rst and second reed switches being normally 

open; 
a magnetic iron core having ?rst, second‘and third 

windings wound thereabout; 
a permanent magnet adjacent said third and fourth 

reed switches to hold said reed switches normally 
closed; 

and a pair of L-shaped ?ux concentrators each con 
nected to an end of said core and having a leg there 
of extending adjacent said ?rst reed switch only, 
rendering said contact pair therein more sensitive to 
the magnetic ?eld produced by said windings for 
preliminary operation of said ?rst reed switch; 
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a ?rst circuit including said ?rst and second windings 
and said third and fourth, normally closed, reed 
switches in series, said ?rst and second windings 
being energized upon completion of said circuit to 
close said ?rst reed switch contact pair; 

and a second circuit including said third winding; 
said circuit being prepared by the closure of said 

?rst reed switch contact pair and said third winding 
being energized upon completion of said second cir 
cuit to close said second, normally open, reed switch 
contact pair and to open said third and fourth, nor 
mally closed, reed switch contact pairs thereby dis 
connecting said ?rst and second windings from said 
?rst circuit; 

said ?rst and second pairs being held closed and said 
third and fourth pairs open due to the energization 
of said third winding. 

6. A line circuit arrangement comprising in combina 
, tion 

a combined line and cut-oif relay of the reed relay type 
having line winding means and cut-off winding means 
and having ?rst, second and third reed switches each 
with a pair of contacts, _ 

said ?rst and second reed switch contacts pairs being 
normally open, 

a permanent magnet adjacent said third reed switch to 
hold its contact pair normally closed, 

means for rendering said ?rst reed contact pair more 
sensitive to the magnetic ?eld produced by said wind 
ing means than said second contact pair, 

a loop circuit including said line winding means and 
said third, normally closed, reed switch in series, said 
line winding means being energized upon comple 
tion of said loop circuit to close said ?rst reed switch 
contact pair; 

and a cut-off circuit including said cut-off winding 
means, said cut-01f circuit being prepared by the 
closure of said ?rst reed switch and said cut-oft wind 
ing means being energized upon completion of said 
cut-off circuit to close said second, normally open, 
reed switch contact pair and open said third, nor 
mally closed, reed switch contact pair thereby dis 
connecting said line winding means from said loop 
circuit, 

said ?rst and second reed switch contact pairs being 
held closed and said third reed switch contact pair 
open due to the energization of said cut-off winding 
means. 

7. A combined line and cut-off relay arrangement, 
comprising in combination: 

a reed relay comprising ?rst, second, third and fourth 
reed switches each having a pair of contacts therein; 

said ?rst and second reed switch contact pairs being 
normally open; 

a magnetic iron core having line winding means and 
cut-off winding means Wound therea-bout; 

a permanent magnet adjacent said third and fourth 
reed switches to hold the contact pairs therein nor 
mally closed; 

and a pair of L-shaped ?ux concentrators each con 
nected to an end of said core and having a leg thereof 
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extending adjacent said ?rst reed switch for rendering 
said contact pair therein more sensitive to the mag 
netic ?eld produced by said winding means than said 
second normally open, reed switch contact pair; 

a loop circuit including said line winding means and 
said third and fourth, normally closed, reed switches 
in series, said line winding means being energized 
upon completion of said loop circuit to close said ?rst 
reed switch contact pair; 

and a cut-off circuit including said cut-off winding 
means, said cut-off circuit being prepared by the 
closure of said ?rst reed switch and said cut-off wind~ 
ing means being energized upon completion of said 
cut-oif circuit to close said second, normally open, 
reed switch contact pair and open said third and 
fourth, normally closed, reed switch contact pair 
thereby disconnecting said line winding means from 
said loop circuit; 

said ?rst and second reed switch contact pairs being 
held closed and said third and fourth reed switch 
contact pairs open due to the energization of said cut 
off winding means. 

8. A line circuit arrangement comprising in combina 
tion ' 

a combined line and cut-off relay of the reed relay type 
having line winding means and cut-off winding means 
and having ?rst and second reed switches each with 
a pair of contacts, said ?rst contact pair being nor 
mally open, and said second contact pair being nor 
mally closed, 

means for rendering said ?rst reed contact pair more 
sensitive to the magnetic ?eld produced by said wind 
ing means than said second contact pair, 

a loop circuit including said line winding means and 
said second, normally closed, contact pair in series, 

1 said line Winding means being energized upon com 
pletion of said loop circuit to actuate said ?rst, nor 
mally open, contact pair only, 

and a cut-off circuit including said cut-off winding 
means, said cut‘oif circuit being prepared by the 
closure of said ?rst contact pair and said cut-off wind 
ing means being energized upon completion of said 
cut-otf circuit to additionally actuate said second, 
normally closed, contact pair thereby disconnecting 
said line winding means from said loop ‘circuit. 
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