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To all whom it may concern: | .
Be it known that I, Frank L Dobasox,
a.cltizen of the United States, residing at
Buifalo, in the county of Erie and State of
New York, have invented a new and useful

Improvement 1n Relays, of which the follow-
g is a specification. |

My invention relates to, reiays,~and more
particularly to relays of .the polarized type
employed in rathway switchino

. d

The object of mv invention is to provide
which certainty of action
1s insured and i which the logs of magnetic
energy 1s reduced to the minimum.

A further obiect is to cmbody in a ;mlur’—
ized relay the improvements of my Patent
No. 896,809, Aug. 25, 1908, of

Referring tothe drawings herewi th, Higure
I 1s u side elevation, partly in section on
the axis of one of the magnet coils. 1.
> 18 a horizontal section on the line q-—»
of Fig. 1. Fig. 3 is a side elevation of one of

My permanent magnets, my swinging con-

tact arni and contacts. Fig. 4 is an end

clevation of the contact arm and contacts, |

L will first describe the reluy proper. In
the drawings I have shown a two-arm, four-
contact relay. The housing of the apparatus
15 made up of a base-plate 1, g CATrying-
plate 2, and a surrounding glass or other
non-conducting body 3,
the body 3 are seated within { anges on the

plates 1 and 2, and the parts are held to- ;'_
With the use of waier- |

gether by screws 4.
proof -cement the housing _
praof chamber for the working parts of the
relay. The maguel cores are made up of
cylindrical bodies 5 and rectangular shaped
and enlarged ends 6 and 7. The bodies 5 of
the cores fit snugly through holes in the
carrying-plate 2 and are secured to it by
screws 6, 77 (see Ifig. 2) passing through said
plate and threaded into the rectangular ends
6 and 7 om two diametrically opposite cor-
ners. The windings 8 and the shells 9 are
slipped over the cores 5

]

held down by nuts 11 threaded to

binding-posts for the cirenit of the magnets.

12 1s an armature common o0 both mag-.

net ‘cores. This armature 18 _pivotally se-

cured to lugs 13 whicl are secuied to the

atd signaling

which this 1y ;
< divisional application. -

ine peripheries of

aifords a damp- |

and held down firmly
by the binding-post 10, which, in turn, 1s
the upper.
The yoke 10 carries the .

- binding - posts

each other.

plate 2, and faces the rectungular ends 6 and
7 of the cores.  Mounted with but insulated

from the armature 12 aré.contact arms i4,

which, when the magnet§ ape deénergized

makeelectrical connection with the back con-

tacts 15 which ave electrically conneeted
with the'binding-posts19 and 99 ; and whieh,

1 the evergized state of the magnets, make
cleetrical connection with the contaets 16,
which are electrically connected with the

15 and 21, The ileading

Wires contect with the binding-posts 17 and

20, which-are connected with their respective
cottact nams by flexible conductors 18.
Having thus indicated the parts and O0Ti-

eral construction of the relay proper, I wik

tow deseribe the features of my mvention,
Prvotally mounted between the poles 6

and 7 s a4 non-magnetic arm 27. The PIvoLs

S0 on this arm ave carvied by a lug on the
plate 2, shown in broken outline in diie ]
aiid by a
the plate 2.
motion i rotation in a horizontal plane.
qagidly secured to this plate 27
muhent magniets 28 and 26,
are horse-shoe-shaned, or, perhaps more prop-
ey rectangoular 1y form, the imner rece-
aigilar area bell e-smghtly In excess of the
cross-section of the pole pieces 6 and 7 to

These magnets

permit of suflicient swing of the aim 27,
At one einnd of the arm 97 is secured an In-

this piece 31
32 and 34 insulated from

sutating piece 31 and secured to
are contact brushes
- 25 and 24 are contacts connecting with
binding - posts on  the calrrying - plate 2.

- These contacts 23 and 24 and the contact

brushes 32 and 34

are so positioned that
when the arm 27 is

swung i one direction

the brush 32 will make electrical connection

with the contact 23 and the brush 34 aviil

make electrical connection with the contact

24; and when the arm 27 is SWung in ths
other direction the brush 32 will make ejoc-

trical connection with the contaet 24 and the

brush 34 with the contact 23.. From a bind-
Ing post 25 a flexible eonductor 33 connects
with the contact brush 32, and from a bind-

ing-post 26 a flexible conductor 35 connects.

with the contact brush 34

- The most impqrt-a,nt feature of my mven-
- tion is the means whereby I etfect the move-

ment of the arm 27. The permanent mug-
nets are so arranged as regards their polars by

plute 36 which is secured to lugs on.
The arm 27 has thus a limited

are per-.
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that like poles of both magnets are oﬁ'”tl{e

same side of the pole pieces of the electro-
- magnet: that is to say, referring to Fig. 2, 1f |

~the right hand leg of the permanent magnet

10
15
20

29

30
- of the magnets, whichever direction of flow -

~ tion.

28 is a positive pole then the right hand leg
of the permanent magnet 29 would be a posi-
tive pole; and naturally the left hand leg

of both niagnets would be negative poles.
- Suppose now that current is flowing through

electromagnet in the direction which wouid
make the pole piece 6 of negative polarity

“and the pole piece 7 of positive polarity; the
- right hand leg of the permanent magnet 28
would thereiore be attracted toward the pole’
Ppiece 6, and likewise the left hand leg of per-
“manent magnet 29 would be attracted to-

ward fpole piece 7, and further, the left hand
leg of permanent magnet 28 would be re-
Fe]led' from pole-piece 6 and the right hand
eg of magnet 29 would be repelied from pole
piece 7. The whole tendency therefore of

the magnetic effect is to rotate the two per-

manent magnets in a counter clockwise direc-
If now the current in the electro-mag-
net 1s reversed so that pole piece 6 becomes a

positive polarity and pole piece 7 negative

polarity, the direction of all four poles of the
permanent magnets would be reversed and
the tendency would be to rotate in the clock-
wise direction. Of course every energization

may occur in the coils '8, will lift the arma-

ture 12 and establish the circuit of the front

contacts through the binding posts 18 and
21. By this method of construction and ar-

- rangement of the permanent magnets about

40

. - the magnet poles, leakage and loss of mag--
netic energy—Iin previous construction a seri-

ous difficulty—is practically eliminated.
Moreover, I hereby attain in a polarized re-
lay the same advantages of construction
which exist in my relay, above referred to,
namely: symmetrical arrangement, in-

-creased magnetic efficiency, and supporting

all of the working parts on a single plate and
housing the same and at the same time per-
mitting of removal and replacement of the
magnet coils without disturbance of the ad-
justment of the working parts. , )

Flaving thus described my invention, what
I claim 18:; ° . '

1. In combination with the electro-mag-

- net, armature, contact arms and contacts of

a relay, a neutral armature, two permanent |

920,036

1 magnets carried by said neutral armature,
_pivots carrying sald neutral grmature and
‘permanent magnets so that said permanent

magnets swing in a plane at right angles to

‘the cores of the electro-magnet, said perma-
olarity so ar-

nent magnets having their pol
ranged that the magnetic effect of all four
poles tends to rotate them in the same di-

‘rection. _ S
- 2. In a relay, in combination with the
‘electro - magnet, pole pieces, an armature

09

60

governed by said magnet, a pole changing

arm and contacts and permanent magnets
surrounding the three sides of said pole pieces
and arranged as to their polarity sc that the

magnetic effect of all four poles tends to o

tate them 1n the same direction. |
3. In arelay in combination with the elec-
tro-magnet, pole-pieces, armature and con-

means for determining the direction of cur-

rent flow in a circuit, ecomprising a Ppole-
‘changer, an arm governing the same, per-

manent magnets secured to said arm and in
the magnetic field of said pole pieces on
three sides of said pole pieces and so ar-
ranged as to their fixed polarity, that when-
ever current is sent through the magnet of
saild relay said armature 1s moved to estab-

lish a circuit or circuits and whereby said

pole-charger is moved to establish direction

of flow in a circuit in accordance with the di~

rection of flow of eurrent in said electro-mag-
net. | o
4. In a relay, in combination with the

.electro-magnet, armature and contacts for

establishing a circuit, means for changing the

tacts for establishing a circuit or circuits, =

80

90

direction of current flow in a circuit in accord-

ance with the direction of current flow in the

 relay coils eomprising contacts, a pivoted
arm and permanent magnets secured to said .
arm, sald permanent magnets lying in the

magnetic field of the poles of the relay mag-

‘net and upon three sides of the same and ar-
ranged so that the magnetic effect of all four

poles tends.to rotate them in the same di-
rection. - - - '

In testimony whereof, 1 have hereunto set
my hand in the presence of two witnesses.

FRANK L. DODGSON. -
Witnesses: |

A. F. DizgvnicH,
C. L. Yasgsr.
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