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To G.22 Luhon, it inctly conce/7. 
Be it known that I, JULES A. BIRSFIELD, a 

citizen of the United States, residing at 
Rochester, in the county of Monroe and 

5 State of New York, have invented a certain 
new and useful Improvement in Circuit 
Changing Apparatus, (Case 6,) of which the 
following is a full, clear, concise, and exact 
description, reference being had to the ac 

Io companying drawings, forming a part of this 
specification. 
My invention relates to circuit changing 

apparatus particularly to relays employed in 
the telephone art, and my invention includes 

5 various improved features of construction 
and arrangement which will appear in the 
following specification and in the accompa 
nying drawing, in which 

Figure 1 is an elevation side view of the re 
2 o lay. Fig. 2 is a front elevation thereof. Fig. 

3 is a top view. Fig. 4 is a top view with the 
circuit changing springs removed, and Fig. 5 
is an isolated View of the relay armature. 
The relay consists of the core I upon which 

25 is mounted the coil 2 between the insulating 
end plates 3 and 4, the terminals 6 and 7 ex 
tending forwardly through the end plate 4 
for connection with electrical conductors. 
The yoke of the relay consists of two 

3c L-shaped pieces, the vertical part S of the 
rear piece being secured to the core by the 
screw 9 and the horizontal part 10 extending 
longitudinally along the top of the coil 2. A 
rearward longitudinal extension 11 from the 

35 lower end of the vertical piece S is provided 
with the slots 12-12 for engaging under the 
head of screws by which the relay may be Se 
cured to a support and from which it can 
easily be withdrawn upon a slight loosening 

fic thereof. The vertical part 13 of the front 
yoke piece is secured to the front end of the 
core by the screw 14, while the longitudinal 
part 15 thereof extends rearwardly a distance 
to leave the gap 16. The end of the longitu 

45 dinal part 1.5 is provided with the pivot edge 
17 upon which is pivoted the armature plate 
18. This pivot edge may be readily secured 
by bending the end of the part 15 upwardly 
through an angle of 45 degrees as shown. 

53. The armature plate 18, is provided with a 
transverse groove or pivot slot 19 which may 
be punched or pressed therein to form a ridge 

20 at the top of the plate parallel to the slot. 
When the armature is in position with the 
pivot slot engaging the pivot edge, the front 
end of the armature will overlap the end of 
the top part 10 of the rear yoke piece and 
thus will serve to complete the magnetic cir 
cuit through the core and yoke members. 
The armature plate is extended a distance 

to form the actuating lever or plate 21 which 
upon attraction of the armature serves to 
Suitably actuate the Spring switching mech 
anism. This spring switching mechanism 
may consist of any number of interrelated 
springs, and as shown, consists of three actu 
ating Springs 22, 23 and 24 normally in en 
gagement with the contact springs 25, 26 and 
27 respectively, and when the armature is 
attracted these acutating springs are carried 
into engagement with the alternating con 
tact springs 2S, 29 and 30 respectively. 
These springs at their rear ends are suitably 
insulated from each other by the insulating 
strips 31 and each set of springs is secured to 
the rear yoke piece 8 by means of screw's 32, 
and for this purpose the rear part of this yoke 
piece may be offset upwardly a distance to 
allow sufficient space for the protruding ends 
of the screw's 32. The end of each spring ter 
minates in a terminal tip 33 to which suitable 
conductors may be soldered. 
The front of each of the actuating springs 

has an Opening 34 through which extends 
the neck portion of an insulating distance 
stud 35, these studs resting against the end 
21 of the armature plate, and the actuating 
springs are sprung to normally press the end 
21 downwarily to leave an air gap between 
the armature plate anti the end of the rear 
yoke piece 10, the normal contact, springs 
25, 26 and 27 being then in engagement with 
the actuating springs. Upon current flow 
through the coil 2 the relay will be energized 
and the armature plate attracted towardi 
the rear yoke piece and the actuating springs 
will be raised from engagement with the nor 
mal contact springs and into engagement, 
with the alternating contact, springs 2S, 29 
and 30. The alternating contact, springs 
serve also for retaining the armature plate in 
position. On its pivot, and for this purpose 
the actuating Springs and the normal con 
tact springs are provided with openings 36 
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above the pivot edge through which the in 
stilating studs 36 extend, these openings 
being larger in diameter than the diameter 

To accommodate these studs 
36 the ridge 20 is cut away to form level rest 
ing places 37 for the studs against the tops 
of which the alternating contact, springs press 
and thus retain he armature plate on its pivot 
without preventing free oscillation thereof. 
To prevent sticking of the armature I 

provide a band 3S of non-magnetic material 
about the end of the rear yoke piece below 
the end of the armature plate, and a similar 
band 39 encircles the top part 15 of the 
front, yoke piece, these magnetic bands ex 
tending a slight distance above the level of 
the yoke pieces. - 
The yoke or pole pieces and the armature 

plate may be stamped from sheet material 
and the armature plate may be plane, or the 
parts 1S and 21 may be at a slight angle to 
each other depending upon the air gap desired 
between the armature end and the rear yoke 
or pole piece. 

I thus produce a relay of very compact, 
neat and efficient design and built of few, 
very simple and inexpensive parts. 
The arrangement of the Switch springs 

need not necessarily be as shown, as this 
would vary according to the circuit changes 
desired to be accomplished by the relay. 

I claim as new and desire to secure by Let 
ters Patent: 

1. In a relay, the combination with a core, 
of a coil thereon, a rear yoke piece secured to 
the core and extending along the top of the 
coil, a front yoke piece secured to the other 
end of the core and extending rearwardly a 
distance toward the rear yoke piece to leave 
an air gap between the pieces, a plate pivoted 
over the end of the front yoke piece, the rear 
part of said plate forming an armature and 
overlapping the end of the rear yoke piece, 
and switch springs secured to the rear yoke 
piece and extending forwardly over said 
plate and having engagement with the front 
part of said plate, current ?low through said 
coil causing attraction of the armature part 
of the plate to cause aciliation of Said springs. 

2. In a relay, the combination with a core, 
of a coil thereon, a rear yoke piece secured 
to the core and extending along the top of 
the coil, a front, yoke piece Secured to the 
other end of the core and extending rear 
wardly a distance toward the rear yoke 
piece to leave an air gap between the pieces, 
a plate pivoted over the end of the front 
yoke piece, the rear part of said plate form 
ing an armature and overlapping the end of 
the rear yoke piece, and switch springs se 
cured to the rear yoke piece and extending 
forwardly over said plate and having en 
gagement with the front part of said plate, 
current flow through said coil causing at 
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cause actuation of said springs, said switch 
springs serving to hold said plate on its 
pivot. 

3. In a relay, the combination with a core, 
of a coil thereon, a rear El-shaped yoke piece 
secured to the rear end of the core and ex 
tending forwardly a distance along the top 
of the coil, an E-shaped front yoke piece se 
cured to the front end of the core and ex 
tending rearwardly a distance to leave a 
non-magnetic gap between the yoke pieces, 
a pivot edge at the end of the front yoke 
piece, a plate of magnetic material pivoted 
On said edge along an intermediary line, 
the part of said plate to the rear of saici 
pivot forming an armature, the part of said 
plate in front of said pivot forming an actu 
ating lever, and circuit changing springs 
mounted at their rear ends On the rear yoke 
piece and being connected at their front 
ends with the actuating lever, said springs 
normally causing pressure against saici lever 
to hold the armature part away from the 
rear yoke piece, current flow through said 
coil causing attraction of the armature part, 
whereby said circuit changing springs are 
actuated. 

4. In a relay, the combination with a core, 
of a coil thereon, a rear El-shaped yoke piece 
secured to the rear end of the core and ex 
tending forwardly a distance along the top of 
the coil, a front El-shaped yoke piece secured 
to the front end of the core and extending 
rearwardly a distance along the top of the 
coil to leave a non-magnetic gap between the 
ends of the yoke pieces, the cind of the front 
yoke piece offering a pivot edge, a magnetic 
plate pivoted on said edge at an intermediary 
line, the rear part of said plate forming an ar 
mature, the front part of said plate forming 
an actuating lever, and switching mechanism 
mounted on the rear yoke piece and having 
connection with the actuating lever, said 
switching mechanism serving normally to 
depress said actuating lever to retain the ar 
mature out of contact with the rear yoke 
piece, current flow through said coil calising 
said armature to be attracted to complete 
the magnetic circuit through the yoke and 
causing said Switching mechanism to c ac 
tuated, said switching mechanism serving 
also to retain said plate in position) on said 
pivot edge. 

5. In a relay, the combination with a core, 
of a coil thereon, an Il-shaped rear pole piece 
secured to the rear end of the core and ex 
tending forwardly a distance along the top of 
the coil, a front-shaped pole piece secured 
to the front end of the core and extending 
rearwardly a distance along the top of the 
coil, a non-magnetic gap between the ends of 
the pole pieces, the end of the front pole piece 
being shaped to form a pivot edge, a plate of 
magnetic material pivoted at an intermediary 

65 traction of the armature part of the plate to line on said edge, the Tear part of said plate 
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forming an armature and the front part there 
of forming an actuating lever, and actuating 
and contact switch springs mounted at their 
rear ends on the rear pole piece and exteiid 
ing forwardly therefrom, the front end of the 
actuating springs having connection with 
said actuating lever and tending normally to 
depress said lever to retain the armature 
away from the rear pole piece and out of en 
gagement with the contact springs, current 
flow through said coil causing energization 
of the relay, whereby the armature is at 
tracted toward the rear pole piece, said actu 
ating lever eing raised to carry the actuat 
ing springs into engagement with the con 
tact springs. 

6. In a relay, the combination with a core, 
of a coil thereon, an L-shaped rear pole piece 
secured to the rear end of the core and ex 
tending forwardly a distance along the top of 
the coil, a front, E.-shaped pole piece secured 
to the front end of the core and extending 
rearwardly a distance along the top of the 
coil, a non-magnetic gap between the ends of 
the pole pieces, the end of the front pole piece 
being shaped to form a pivot edge, a plate of 
magnetic material pivoted at an intermedi 
ary line on said edge, the rear part of said 
plate forming an armature and the front part 
thereof forming an actuating lever, and ac 
tuating and contact switch springs mounted 
at their rear ends on the rear pole piece and 
extending forwardly therefrom, the front 
end of the actuating springs having connec 
tion with said actuating lever and tending 
normally to depress said lever to retain the 
armature away from the rear pole piece and 
out of engagement with the contact springs, 
current flow through said coil causing ener 
gization of the relay, whereby the armature 
is attracted toward the rear pole piece, said 
actuating lever being raised to carry the ac 
tuating springs into engagement with the 
contact springs, said contact springs serving 
also to retain said plate in position on said 
pivot edge. 

7. In a relay, the combination with a core, 
of a coil thereon, a rear ill-shaped pole piece 
secured to the rear end of the core and ex 
tending forwardly a distance along the top of 
the coil, a front El-shaped pole piece secured 
to the front end of the coil and extending 
rearwardly a distance along the top of the 
coil, the end of said front pole piece being 
turned upwardly to offer a pivot edge, a 
plate of magnetic material pivoted at an in 
termediary line on said edge, the rear part of 
said plate forming an armature and the front 
part thereof forming an actuating lever, and 
switching mechanism mounted on the rear 
pole piece and extending forwardly and hav 
ing connection with said actuating lever, 
current flow through said coil causing at 
traction of said armature, whereby said lever 
and switching mechanism are actuated. 

s 

S. In a relay, the combination with a core, 
of a coil thereon, a rear .-shaped pole piece 
secured to the rear end of the core and ex 
tending forwardly a distance along the top of 
the coil, a front L-shaped pole piece secured 
to the front end of the core and extending 
rearwardly a distance along the top of the 
core, there being a non-magnetic gap be 
tween the ends of said pole pieces, the end of 
said front pole piece being turned upwardly 
to an angle to offer a pivot edge, a plate of 
magnetic material pivoted at an interme 
diary line on said edge, the rear part of said 
plate forming an armature and the front part 
thereof forming an actuating lever, and 
switching mechanism consisting of actuating 
and contact springs mounted on the rear 
pole piece, the front end of the actuating 
springs having connection with said actuat 
ing lever and tending to normally depress 
said lever to hold the armature away from 
the rear pole piece, current flow through said 
coil causing energization of the relay, where 
by the armature is attracted toward the rear 
pole piece, whereby said actuating lever is 
raised to carry the actuating springs into en 
gagement with the contact springs, said con 
tact springs serving also to retain said plate 
in position on its pivot edge. 

9. In a relay, the combination with a core, 
of a coil thereon, a rear E-shaped pole piece 
secured to the rear end of the core and ex 
tending forwardly a distance along the top of 
the coil, a front pole piece secured to the 
front end of the core, there being a non-mag 
netic gap between the end of the pole pieces, 
the end of the front pole piece forming a pivot 
edge, a plate of magnetic material pivoted at 
an internediary line on said edge, the rear 
part of said plate forming an armature and 
the front part thereof forming an actuatingle 
ver, and switching mechanism mounted on 
the rear pole piece and having connection at 
its forward end with said actuating lever and 
tending normally to depress the actuatingle 
ver to hold the armature away from the rear 
pole piece, current flow through said coil caus 
ing attraction of the armature toward the 
rear pole piece, whereby said actuating lever 
is raised and the switching mechanism actu 
ated. 

10. In a relay, the combination with a core, 
of a coil thereon, a rear .-shaped pole piece 
secured to the rear end of the core and extend 
ing forwardly a distance along the top of the 
coil, an E F-shaped front pole piece secured to 
the front end of the core and extending rear 
Wardly a distance along the top of the coil, 
there being a non-magnetic gap between the 
ends of the pole pieces, the end of said front 
pole piece being shaped to offer a pivot edge, 
a plate of magnetic material pivoted along an 
intermediary line On said edge, the rear part 
of said plate forming an armature and the front part thereof forming an actuating plate, 
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- g whereby said actuating lever is raised and 
and contact springs mounted on the rear pole the relation between the actuating springs 
piece, and insulating studs between the front and contact springs changed, and insulating 
ends of said actuating springs and said actuat- studs engaging said plate over the pivot 

5 ing lever, said actuating springs serving nor- edge and engaged at their top by said col- 7 O 
mally to depress said actuating lever to re-tact springs, wherely said plate is retained 
tain the armature away from the rear pole On its pivot edge. 
piece, current flow through said coil causing 13. In a relay, the combination with a 
attraction of said armature toward the rear core, of a coil thereon, a rear pole piece se 

Ic pole piece, whereby said actuating lever is cured to the rear end of the core and cxtend- 75 
raised and the relation between the actuat-ling forwardly a distance along the top of 
ing springs and contact springs changed. the coil, a front pole piece secured to the 

11. In a relay, the combination with a core, front end of the core and extending rear 
of a coil thereon, a rear E-shaped pole piece Wardly a distance along the top of the coil to 

15 secured to the rear end of the core and ex- leave an air gap between the ends of the pole 8o 
tending forwardly a distance along the top of pieces, the end of said front pole picte being 
the coil, an L-shaped front pole piece secured ent upwardly at an angle to offer a pivot 
to the front end of the core and extending edge, a plate of magletic material having a 
rearwardly a distance along the top of the transverse in oth along an intermediary line 

2c coil, there being a non-magnetic gap between or engaging said pivot, edge, the 'ear part of 85 
the ends of the pole pieces, the end of said front said plate forming an armature and the front 
pole piece being shaped to offer a pivot edge, part thereof forming an actuating lever, 
a plate of magnetic material pivoted along an switching mechanism mounted on the rear 
intermediary line on said edge, the 'ear part pole piece and consisting of actuating and 

25 of said plate forming an armature and the contact springs, studs of insulating material 90 
front part thereof forming an actuating plate, disposed between the front ends of the actu 
switching mechanism consisting of actuating ating springs and said actuating lover tend 
and contact springs mounted on the rear pole ling to normally depress said lever to retain 
piece, insulating studs between the front ends the arnature away from the rear pole piece, 

3o of said actuating springs and said actuating and additional studs of insulating laterial 95 
lever, said actuating Springs Serving nor- engaging said plate over the pivot edge, said 
mally to depress said actuating lever to re-conta?t springs pressing on said additional 
tain the armature away from the rear pole studs, whereby to retain said plate on said 
piece, current flow through said coil causing pivot edge, current flow through said coil caus 

35 attraction of said armature toward the rear ig attraction (f the arnature part toward the loo 
pole piece, whereby said actuating lever is real' pole piece whereby said actuating lever 
raised and the relation between the actuating is raised and the circuit relations between 
springs and contact springs changed, and in- said actuating spring's all (: the contact springs 
sulating studs between said contact Springs hanged. 

ao and said plate for holding said plate in posi- 14. In a relay, the combination with a o5 
tion on its pivot. Core, of a coil thereon, a rear pole piece so 

12. In a relay, the combination with a cured to the rear end of the core and extend 
core, of a coil thereon, a rear -shaped pole ling forwardly a distance along the top of the 
piece secured to the rear end of the core a) ( (oil, a front pole piece secured to the front. 

45 extending forwardly a distance along the top end of the core and extending rearwardly a 1 to 
of the coil, an E-shaped front pole piece se- distance along the top of the coil, there being 
cured to the front end of the core aid exted- a on-magnetic gap jetween the ends of said 
ing rearwardly a distance along the top of pole pieces, the end of the front pole piece 
the Coil, there being a non-magnetic gap je- being shaped to oftei' a pivot edge, an arma 

So tween the ends of the pole pieces, the ent of ture plate pivoted on said edge, and swit4:h- 15 
said front pole piece being shaped to offer a ting mechanism for the relay serving to nor 
pivot edge, a plate of magnetic material piv- Innally retail the armature away from the 
oted along an intermediary line on said eige, rear pole picce, current flow through said 
the rear part of said plate forming an arma- (-oil causing attraction of the arnature to 

55 ture and the front part thereof forming an actuate said switching mechanism. 2 C. 
actuating plate, Switching mechanism ():- 15. In a relay, the combination with a 
sisting of actuating and contact sprigs core, ()f a coil there(r), a pole piece secured to 
mounted on the rear pcle piece, insulating the rear end of the coil and exte:ding for 
studs between the front ends of said actu- wardly a distance along the top of the oil, a 

6o ating springs and said actuating lever, said front pole piece secured to the front, cid of 25 
actuating springs serving normally to de- the core and extending rearwardly a distance 
press said actuating lever to retain the ariya- along the top of the coil, there being a non 
ture away from the rear pole piece, current magnetic gap between the ends of the pole 
flow through said foil causing attraction of pieces, the ends of one of said pole pieces 

65 said armature toward the real pole piece, being shaped to form a pivot edge, an arma- 13o 
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ture plate pivoted on said edge and bridging 
said gap, and Switching mechanism for the 
relay serving normally to maintain a gap 
between the armature and One of the pole 
pieces, current flow through said coil causing 
attraction of the armature to cause actu 
ation of the Switching mechanism. 

16. In a relay, the combination with a 
core, of a coil thereon, a pole piece secured to 
one end of the core and extending a distance 
along the top of the coil, another pole piece 
secured to the other end of the core and ex 
tending a distance along the top of the coil, 
there being a non-magnetic gap between the 
ends of the pole pieces, the end of one of said 
pole pieces being bent at an angle to offer a 
pivot edge, an armature plate pivoted on 
said edge and bridging said non-magnetic 
9a), and switching mechanism mounted on 
one pole piece and engaging the armature to 
normally maintain an air gap between the 
armature and one pole piece, current flow 
through the coil causing actuation of the 
armature and of the Switching mechanism. 

17. In a relay, the combination with a 
core, of a coil thereon, a pole piece Secured to 
one end of the coil and extending a distance 
along the top of the coil, a pole piece secured 
to the other end of the core and extending a 
distance along the top of the coil, there being 
a non-magnetic gap between the ends of the 
pole pieces, the end of one of said pole pieces 
being shaped to form a pivot edge, an arma 
ture plate pivoted on said edge and overlap 
ping the other pole piece a short distance, 
switching mechanism mounted on one pole 
piece and normally having connection with 
the armature to maintain an air gap between 
the armature and the overlapped pole piece, 
current flow through the coil causing attrac 
tion of the armature and actuation of the 
Switching mechanism, and a band of non 
magnetic material encircling the end of the 
pole piece overlapped by said armature. 

1S. In a relay, the combination with a 
core, of a coil thereon, a rear pole piece se 
cured to the core and extending along the 
top of the coil, a front pole piece secured to 
the other end of the core and extending rear 
Wardly a distance toward the rear pole piece 
to leave an air gap between the pieces, means 
for removably securing the core to said pole 
pieces, a plate pivoted over the end of the 
front pole piece, the rear part of said plate 
forming an armature and overlapping the 
end of the rear pole piece, and switch springs 
secured to the rear pole piece and extending 
forwardly over said plate and having engage 
ment with the front part of said plate, cur 
rent flow through said coil causing attraction 
of the armature part of the plate to cause 
actuation of said springs. 

19. In a relay, the combination with a 
core, of a coil thereon, a rear pole piece se 
cured to the core and extending along the 
top of the coil, a front pole piece secured to 
the other end of the core and extending rear 
wardly a distance toward tine rear pole piece 
to leave an air gap between the pieces, means 
for removably securing the core to said pole 
pieces, a plate pivoted over the end of the 
front pole piece, the rear part of said plate 
forming an armature and overlapping the 
end of the rear pole piece, and switch springs 
secured to the rear pole piece and extending 
forwardly over said plate and having engage 
ment with the front part of said plate, cur 
rent flow through said coil causing attraction 
of the armature part of the plate to cause 
actuation of said springs, said switch Springs 
serving to hold plate on its pivot. 

In witness whereof, I hereunto subscribe 
my name this 13th day of March A. D., 1905. 

JULES A BIRSFIELD. 
Witnesses: 

CHARLEs E. HAGUE, 
A. B. BLIDD. 
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