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1

My invention relates to electrical relays and
more particularly to electrical relays which are
suitable for use as track or line relays in rail-
way sienaling systems in which periodically in-
terrupted or coded current is used to control sig-
naling devices in accordance with different trai-
fic conditions.

Previous code following relays used in such
railway signhaling systems comprised an arma-
ture surrounded by an operating winding, a core
structure including pole pieces, a permanent
magnet magnetically coupled to the core struc-
ture and a set of contacts operated by the move-
ment of the armature in response to the ener-
oizing current through the operating winding.
The operating winding of such relays was locked
in place on the core structure by special springs
to prevent shifting or movement of the winding.
“he armature was usually pivoted at its lower
end by a hinge spring fixed to the bottom of the
relay casing, while the upper end of the armature
was eonnected to the movable contact fingers by
o, mechanical couplinz. While such relays have
performed satisfactorily for many years, the in-
ertia, of the moving elements of the relays af-
fected the response thereof to the on and off
veriods of code energization.

It ig therefore an object of my invention to
provide a code following relay in which the me-
chanical inertia of the moving element is reduced
to g minimum so that the relay will follow on and
off periods of code energization with mammum
fidelity

A Iurther object of my invention is to provide
a relay in which the conventional armature hinge
and the mechanical coupling between the relay
armature and the confact spring support are
eliminated.

Another obiect of my invention is fo prowde a,
relay in which the pole pieces ¢of the core struc-
ture serve to hold the operating winding of the
relay in place on the core structure.

Other obiects of my invention will appear as
the descripiion proceeds.

The several objects of my invention are ac-
compiished by providing a bracket of non-mag-
netie material for supporting the stationary con-
tact assembly, the core structure and the oper-
ating winding of the relay. The c¢ore structure
of the relay comprises two. vertical magnetizable
members fixed to the bracket, the upper and lower
ends of the members being provided with oppos-
ine pole pieces. Both sets of pole pieces are ad-
justahle so that the air gap between the opposing
pole faces may be accurately formed, the upper
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pole pieces in addition to being adjustable are
also eccentric with respect to their supporting
shanks. The bracket and core structure are such

that the operating winding of the relay is seated

on the lower set of pole pieces, whila the upper
set of pole pieces due to their eccentricity are
used to clamp the operating winding in place.

The operating winding of the relay surrounds
the armature which is fastened to the movable
contact supporting member. The movable con-~
tact supporting member is pivotally mounted on
two upstanding hinge springs supporied by de-
pendent brackets fastened to the ends of the sta-
tionary contact support. The armature is thus
mounted on the twe hinge springs supported by
the stationary contact support and pivols about
an axis which coincides with a line connecting
the pivot points of the two hinge springs. The
lengths of the elements and the masses of the
armature and the movable confact assembly
torming the moving element of the relay have
been g0 chosen that the pivotal axis of the arma-
ture coincides with the center of inertia, of the
moving element.

I shall describe one form of electrical relay
embodying my invention, and shall then point
out the novel features thereof in claims. -

In the accompanying drawings, Fig. 1 is a top
plan view of a plug-in type of code following re-
lay embodying my invention. I'ig. 2 1s g side ele-
vational view of the relay, portions being in
cross-section. Fig. 3 is a front elevational view
of the relay with the glass cover removed. Yig.
4 is an isometric view of the contact structure of
the relay, while Fig. 5 is an isometric view of the
supporting bracket for the relay structure.

Referring to Figs. 1 and 2 of the drawings, the
relay comprises a ¢ase consisting of a vertical
mounting plate | of suitable insulating material
provided at its lower end with an electrical con-
nector 2 having a plurality of rearwardly extend-
ing contact prongs 3 and an indexing pin 4. The
contact prongs 3 serve as a connecting element
for the relay contacts and coil winding herein-
affer described, the indexing pin alighing the
mounting plate and prongs with 2 fixed plug-in
receptacle (not shown) ; a locking pin 5 provided

on the upper edge of the mounting plate locking

vhe mounting plate to the plug-in receptacle. A
cover & of transparent material, preferably glass,
is fixed to the mounting plate in a manner to be
descrited, a gasket T of cork or other suitable
material being interposed between the cover and
e mounting plate to seal the case against the

_eptly of dust and 0the1 forelgn obJects
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Fixed to the mounting plate § as by screws
8, is a bracket 8 having two spaced vertical arms
[0a and 0D (Fig. 5), two horizontal forwardly
extending arms [(le and {(id intermediate the
ends of the vertical arms, and two spaced for-
wardly extending arms {2¢ and {26 at the lower
ends of the vertical arms. 'The vertical arms
and the horizontal arms I{e and {5 are inter-
connected by a web 3. The web I35 is pro-
vided with {wo upstanding lugs 184a and 4D
and the ends of the arms {lg and {{b are prc-
vided with similar upstanding lugs tba and [5h.
The two lower arms 12a¢ and 12b of the bracket
are interconnected by a web (6.

The operating mechanism of the relay is
mounted cn the bracket 9. and comprises g core
structure consisting of two vertically disposed
masgnetizable bars (Ta and {16 secured respec-
tively to the forwardly extending arms iia, {2¢
and (16, 120 of the bracket 9 by a front bracket
I8 and screw (9. The upper and lower ends of
the bars tTg and {1b are split, the lower ends of
the bars being provided with concentric pole
pieces 20a and 200 having confronting poele faces
2la and 2ib. The peole pieces are adjustably
secured to the bars by clamping bolts 22 threaded
into the split ends of the bars. The upper ends
of the bars 1Ta and (7b are provided with pole
pleces 23a and 23b having confronting pole faces
24a and 240. The pole pieces 23 znd 23bh are
eccentrically disposed with respect to their re-
spective shanks 28a and £5b clamped in the bars
1Ta and 1Tb by the action cf the clamping bolts
26 threaded through the split ends of the bavs.

The ends of the shanks are slotted as at 27 so

that the eccentric pole pieces may be tuwrned by
means of a suitable instrument such as a screw
driver, for the purposes hereinafter appearing.

Fixed intermediate the ends of the bars ilg

and 1T by a clamping stran 28 and studs £9

passing through the front bracket (8, is a per-
manent magnet 30. The rermanent maenet is
U-shaped, the ends of the two legs of the mag-
net engaging the rear faces of the vertical hars
1a and 11D.

The front bracket 18 in addition to forming
a means for supporting the permanent magnet
30 and fixing the vertical bars {7a and {71b to the
bracket 9, also serves to hold the cover 8§ in
place (Fig, 1). The relay is provided with 2
handle 31 to facilitate plugging the relay into
and removing it from a suifable mounting rack,
the handle and cover being fixed to the front
bracket by holts 32 and the washers 33 and a
sealing wire 24 being passed throueh the heads
of the bolts to provide a tell-tale should the relay
casing be opened by unauthorized persons.

Fixed to the top of the upstanding lues
(4, (40 and 1Ba, 150 of the bracket 9 ag by
bolts 35, is a contact mounting blork 36 made
of a suitable insulating material. 'The contact
mounting block comprises two spaced arms 37
and 310 joined together by web members 33
(Figs. 1 and 3) which bridge the space between
the two arms. The arms 3T¢ and 31b are nro-
vided with slotted mounting holes 38a (Fig. 4)
for the mounting bolts 35. As will hereinafter
appear, the contact mounting block and its con-
tact assemblies may be shifted slightly to prop-
erly center the armature, hereinafter described,
in the coil spool hereinafter described. The
lower edges of the arms 37a and 3872 are each
provided with a shallow arcuate recess 39 adant-
ed to fit over the shanks 25a and 25b of the
upper pole pieces 23a and 235, respectively. The
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two arms of the mounting block are further
formed with a plurality of shallow recesses 40
(Fig. 4). Upright contact bearing members 4la
and &4!b are secursed within the recesses 40 by
screws 42, each mamber carrying at its upper
end adjustable screw contact 434 or 435, respec-
tively. 'The contact members &ic and #ib are
vertically adjustable by the provision of slothed
openings 42¢ provided in the arms 37g and 3715
for the screws 42, By loosening the screws the

‘membpers 4iag and §1p may he raised or lowered

slightly to compensate for any misalignment of
these contacts with their cooperatinzg movable
contacts, as will hereinafier apnear.

Fixed to the underside of the arm 27Th of the
contact mounting biock 3G by screws 44 and nuis
49 are two hinge brackets 45 (Fig. 4), each
formed with a dspendent arm 47 terminatine
in a longitudinally disposed, horizenial srm &8,
Fastened to the arms 45 asg by rivets 42 and
clamping plates BE, are upstanding hingce springs
Bi. The upper ends of the hinge springs are
fastened to a movabliz contoct surporting mem-
ber 92, the springs supporting thie member 52
in an intermediate positicn bhetwesn and slichtly
below the side arms 3%¢ and 370 of the contact
mounting hlock Z&. The movable contact sup-
vorting member 32 is formed with o plurality of
recgesses 93 in horizontal alischiment with the
recesses 49 of the contaet mounting block 386,
and with a larger recess B3 intermediate the
ands of said member., Fixed in two end recesses
53 of membar B2 are two dependent bracketbs
va, the lower ends of said brackets being riveted
to the uppser ends of the hinge sonrings 5l to-
getner with clamping plates 8. It will be notel
that the inner upper edges of the srms 48 an
clamping rlates 58, and the inner lower edges
of the brackets BF and the clamping plates 55
are rounded to prevent sharp bends in the hince
springs 5.

A plurality of back and front snring contacts
Uig and 576 are fastened within the receases
03 Of the contact supporting member a8 by bolts
v8 and nuts 59, together with svitable stops §5.
The contacts 587a and 570 are of suficient length
t0 engage the stationary eontacts 8%z and 435,
respectively, upocn oscillation of the movable
contact supporting member 57,

Means are also provided to cscillate the mov-
able contact sunperting member 532 to selectively
close the front and kaclkk contacis 423a—5Ta and
436—570.

To this end an armature &{ of marnetic ma-
terial is fastened at its upper end to the contact
supporting membper 22 within the recess 54. The
armature extends downwardly between the up-
per role piecces 23 and 235 and the lower pole
pieces 22a and 245, the lower end of the arma-
ture being provided with core pins €2 of bronze
or other non-magnetic material. The core pins
are adapted o engage the iower pole faces 21a
and 210 and serve as stops for the armature, lim-
iting the armature to a given strole, and also
prevent the armature from engsaging the pole
pieces and possibly sticking thereto.

The relay emibodving my invention is of the
code following type in which the armature is os-
cillated at a rapid rate in following the code fre-
quency or the current through its operating wind-
ing. To foliow the on and o periods of cede
energization with rmaximum fdelity the mechan-
ical inertia of the armzituraz znd the movable
convact supporting member must be kept at a
minimum, To this end, I have considered the
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masses and lengths of the armature and its at-
tendant movable contact assembly as the mass
and length of a single movable element and
found a center of inertia of the element interme-
diate the ends of the armature which satisfies the
required condition that the inertia of the mass
on one side of the center point equals the inertia
of vhe mass on the other side of the center point.
The armature is so mounted that its pivotal axis
coincides with a line drawn through the hinge
points of the two springs 5! and which passes
through the center of inerftia of the armature
and its atiendant movable contact assembly.
Thus the effects of the mechanical inertia of the
movable elements are minimized to provide a fast
acving reiay which will follow the code frequen-
cy of the current through the operating wind-
ings with maximum fidelity.

surrounding the armature 61 between the up-
per pole pieces 232 and 23b and the lower pole
pieces 20a and 200 is an operating winding 63
wound on a hellow spool 83a having the spool
ends €4 and 985. The top surface of the upper
spool end &4 is fiat, while the bottom surface of
the lower spool end 6% is formed with an arcuate
recess 68 (¥ig. 2) which seats on the pole pieces
20a and 28b. Centering pins §7 are provided in
the vertical bars 11a and (7b, which abut the
periphery of the lower spool end 68 to center the

operating winding with respect to the core struc- 2

ture and armature. The onerating winding is
held in place on the core structure by the eccen-
tric pole pieces 23a and 23b. As previously de-
scribed the pole pieces are eccentric with respect
to their respective shanks 25a and 25b. By turn-
ing the shanks with 2 serew driver, the periph-
eral surfaces of the upyper pole pieces are hrought
to bear aralnst the top surface of the upper spool
end 64, thereby clamping the operatineg winding
hetween the lower pole pieces 20a and 20 upon
which the spool seats, and the uprer pole pieces
2380 and 23b.

With the above described construction, the po-
larizing filux due to the permanent magnet 30
traverses several different paths. As viewed in
Pig. 3, one of these paths passes downwardly from
the right-hand end of the permanent magnet
through the lower end of the vertical bar 170,
through the pole piece 206 and across the air
gap between the pole face 2{b and the lower end
of the armature &1, the lower end of said arma-
ture, across the air gap between the lower end
of the armature and the pole face 2{a, through
the role piece 280 and then uvwardly through
the lower end of the vertical bar 1T1a to the left-
hand end of the permanent magnet 30. Another
path for the permanent maenet flux may bhe
traced irom the righi-hand end of the perma-
nent magneat upwardly through the upprer eng of
the vertical bar i7b, the shank 25b and pole piece
23D, across the air gap between the pole face 240
-and the upper end of the armature 6f, the upper
end of said armature, the air gap between the up-
per end of the armature and the pole face 24q,
through the pole piece 2%a and shank 25¢, and
then downwardly through the upper end of the
verfical bar 17a to the left-hand end of the per-
manent magnet 3¢. With the armature in the
position shown in Fig. 3, another path for the
- polarizing flux may be traced from the right-
hand end of the permanent masnet 33 upwardly
through the upper end of bar 17b, the shank 25b
and pole pieces 23b, the air gap between the pole
face 24b and the armature 61, downwardly

through the length of the armature, across the
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air gap between the lower end of the armature

and the pole face 21a, through the pole piece 20a
and then upwardly through the lower end of the
bar {Ta to the left-hand end of the rermanent
magnet. When the armature 81 occupies the op-
posite extreme position from that shown in Fig.
3, a polarizing flux path may be traced from the
right-hand end of the permanent magnet down-
wardly through the lower end of the bar 115,
through the pole piece 28b and across the air
gap between the pole face 2ib and the lower end
of the armature 61, then upwardly through the
armatgure and across the air gap between the
upper end of the armature and the pole face 24a,
through the pole piece 23¢ and shank 28a and
downwardly through the upper end of the bar
1Ta to the left-hand end of the permanent mag-
net.

The amount and direction of the polarizing
flux which threads the armature 61 is dependent
upon the position of the armature with respect
to the pole faces 28a, 240 and Z8g, 20b. When
the armature is midway between the two sets of
pole faces, no polarizing flux will thread the
length of the armature because both ends of the
armature are then at the same magnetic poten-
tial. As the upper end of the armature moves
toward one or the other of the pole faces 24a and
24b and the lower end of the armature moves to-
ward one or the other of the pole faces 219 and
21a, the pelarizing fiux will thread the lensth of
the armature in one direction or the other de-
rencding uvon the position of the armature with
respect to the pole faces.

With an energizing current flowing through
the operating winding &3, the path of the flux due
t0 the energizing current may be traced from the
upper eng of the armature 61 where it divides and
crosses over the air gaps between the armature
and the pole faces 24q and 24b, through the pole

‘pieces 23a and 23b and their resepctive shanks

2582 and 25b, downwardly through the vertical
bars 1Ta and 1Tb, through the pole pieces 28q¢ and

- 20b and across the air gaps between the pole

o
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faces 21a¢ and 210 and the lower end of the
armature, The direction of the flux in these
paths will depend upon the polarity of the cur-
rent supplied to the windine 83. With the cur-
rent through the winding 62 of one polarity, the
upper and lower ends of the armature may he
repelled by the pole pieces 23b and 28a and at-
tracted by the pole pieces 23z and 20b. With
the current reversed the upper and lower ends
of the armature will be repelled by the pcle pieces
23a and 20b and attracted by the pole pieces 23b
and 20q. A third path for the operating flux
may also be traced through the permanent mag-
net 30. Due to the fact that the masnetomotive
force of the electromagnetic flux apnroximates

‘that of the permanent magnet at the junction

point of the permanent magnet ends and the

wvertical bars {Tae and (16, and also due to the

~hilgh reluctance of the permanent masnet as com-
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pared to that of the vertical bars forming the
core structure, practically no part of the elec-

tromagnetic fiux returns by this path.

‘ihe armature 61 is constantly biased to the
position illustrated in Fiz. 3 wherein the core pin
62 engages the pole face 2ia of the core piece 20¢
and the back contacts 83b—357h are closed. I
provide both mechanical bias and magnetic bias
ior the armature to maintain the armature in the
position shown., While the mechanical bias for
the armature may be provided by an initial
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stressing or setting of the hinge springs 51, it will
he appreciated that some difficulty may he en-
countered in providing an equal set to both of
the hinge springs. I prefer to provide the me-
chanical bias for the armature 81 by an asym-
metrical arrangement of the contacts operated
hy the armature. As previously described, lat-
eral adjustment of the conftact mounting block
35 is possible by the sletted mounting holes 36a
provided in the block. By laterally shifting the
block 36 on the hracket 9 and adjusting the back
eontacts 435 on their supports 4ib so that the
back contacts £3b—5186 are closed when the hinge
springs 51 are unflexed and vertical, the required
mechanical bias is provided for the armature,
It will be noted in Fig. 3 that the back contacts
43b extend further inwardly from their support-
ing members 41{b than do the front contacts 43ca
from their supporting members 41a.

Magnetic bins for the armature 61 is provided
by adjusting the upper pole pieces 23a and 23b
so that the air gaps between the respective pole
faces 24a and 24b and the upper end of the arma-
ture are unegqual (Fig. 1). The armature 6{ will
be in a magnetically unbalanced position so that
the end of the armature will be atiracted by the
pnroximate pole face 24b due to the nolarizing
flux threading the lengthh of the armature, as
previcusly described. The back contacts 43—

57b will be held closed and under full compression
of the gspring contact 510,

The lower pt}le pieces :la and 28b are adjusted
to limit the throw of the armature &, the pole
pieces being adjusted symmetrically with respect
to the axis of the cperating winding 3. It will
bhe noted that the opening in the hollow spcel E3a
(Fig. 3) is of limited width. The lower end of the
armature is slighvly bowed or bent to the left
so that it can make its full stroke without striking
the opposite side of the opening in the spool.
The armature will remain in the position illus-
trated until the fiux threading the armature is
reversed by the flux due to the energized operat-
ing winding.

In operating the relay described, when no ener-
gizing current flows through the operating wind-
ing 63, the armature will be held Iin the position
illustrated in Fig. 3 by the magnetic bias due to
the polarizing flux of the permanent magnet.
The back contacts 43b—0870 will be held closed
and under full compression while the front con-
tacts 43¢—B8Tg will he held open. When the
operating winding €3 is energized, if the electro-
magnetic Aux threading the armature is in the
same direction as the flux due to the permanent
magnet, i. e., passes downwardly through the
armature, the armature will remain in the posi-
tion illustrated, the attraction of the ends of the
asrmature to the diagonally opposite pole pieces
20 and 230 being increased by the electromag-
netic flux. Should the electromagnetic flux
threading the armature be reversed, 1. e., pass
upwaidly through the armature due to a re-
versal in the polarity of the energizing current,
then the ends of the armature will have the same
volarity as the nole pieces 20q¢ and 23b. The
pole pieces 20 and 23b will tend to repel the
onds of the armature to rotate the armature in
a counterclockwise direction on the hinge springs
51 to its opposite position in which the pole
pieces 206 and 23a attract the ends of the arma-
ture. With the armature in its opposite position
‘the front contacts 83a—5Ta will be closed and
under full compression, while the back contacts
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armature assembly.

nation of the conventional hinge spring

8
43b—5Tb are held open. The armature will re-

main in its opposite position as long 25 the wind-

ing 63 carries the energizing current of the re-
verse polarity.,. When the winding bhecomes de-
energlized, the flexed hinge springs 5t will return
the armature to its off-center position hetween
the pole pieces. The polarizing flux due to the
permanent magnet 30 will again thread the
iength of the armature in the manner described
t0 magnetically bias the armature to the posi-
tion illustrated in Fig. 3 with the back contacts
43b-—951b closed and the front contacts 43a—5Ta

-QPEn.

It will be apparent from the foregoing descrip-
tion, that the polar bias relay describad is ideally
suited for use as a code following relay in a rail-
way signaling system. DBy the non-syminetrical
adjustment of the pole pieces and the contacts,
the back contacts will always be closed o such
an extens that mechanical vinration cannot cause
false coding of the front contacts when the relav
i8 deenergized. Should the permanent magnet
necome demagnetized for any ieason, the back
contacts will again remain closed due to the non-
symmetrical arrangement deseribed.

While the foregoing descripiion has been lim-
ited to a relay of the polar bias type, it will be
readily appreciated that with a few modifications
in the arrangement of the parts, o relav of the
polay stick type may be provided. 'To provide a
pelar stick relay, the pole pieces and contacts
are arranged symmetrically with respect to the
operating winding and armature, the armature

being straight and in vertical alizgnment swith
the unflexed hinge springs. 'The ends of the

armature when midway between the pols faces
oi the upprer and lower set of pole nieces will
be in a magnetically balanced positicn. An ener-
gizing curreng through the operating winding will
polarize the ends of the armature to move Hhe

‘armature toward one or the other paivs of diag-

onhally opposite pole faces. With no current fow-
ing in the operating winding, the peolarizing fux
due o the permanent magnet will alwesss hold
tne armature in its last attracted position.

One advantage of a relay embodyine my inven-
tion is the unitary structure formed hy the arma-
ture and the movable contact spring sunport. The
conventicnal mechanical counling hatwesn the
armature and contact support is elimingted as vwell

J'lu-"hr'

-as fhe separate hinge spring and supvorting struc-
ture

for the armature. The unitary structure
may he treated as a2 single moving elerment in
determining the center of inertia of the vihrating
element. The mechanical inertia of the siructurs
vibrating about an axis coincident with the center
of inertia is thus reduced to g minimum so that
the relay will follow the frequency of code ener-
gization with maximum speed andg fdelity.

Another advantage of a relay embodving my
invention is the provision of th-._. contact and
whereas several subazssem-
blies were required in former 1613.-38, the econfact
and armadcure assembly now provided nermits acd-
Justment and inspection of the contacts and
armature as an operating unit before assembly
rather than after assembly. The slotiad mount-
ing holes in the contact mounting block vermit
the contact and armature assembly to he mounted
as a unit with respect to the operating windine
and core structure instead of adjusting ezch of
the elements as formerly required.

A further advantage of my relay is the elimi-

fixed to
the lower end of the armature in previous relays,
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thereby reducing the overall height of the relay
so that the relay is more compact, and occupies
less space. The provision of the two hinge springs
exteriorly of the operating winding for supporiing
the armature and contact assembly permits larger
and more rugged springs to be used. The exte-
riorly placed hinge springs and the clamping of
the operating winding between the pole pieces
by the turning of the eccentrically mounted pole
pieces provide a simpler and more rugged relay
assembly than heretofore which is readily assem-
bled and operates with a minimum of mainte-
nance.

Although I have herein shown and deseribed

only one form of relay embodying my invention,

it is understood that various changes and modi~
fications may be made therein within the scope
of the appended claims without departing from
the spirit and scope of my invention. |

Having thus described my invention, what I
claim is:

1. A relay comprising g stationary contact as-

sermbly, a movable contact assembly, spaced sup-
port means for supprorting said movable contact
assembly for oscillation, an armature fixed adia-
cent cne end o and supporied by said movable

contact assembly and forming o unitary structure

therewith, a core structure, and an operaiing

winding between said spaced supvort means and

on said core structure and surrounding said
armature to oscillave said armature about an axis
intermediate its ends whereby said movable con-
tact assembly i3 oscillated to engage and disen-
gage sald stationary contact assembly.

2. A relay comprising a stationary contaet as-

sembly, a movable contact assembly, spaced sup-
port means on said stationary contact assembly
for supporting said movable contact assembly for
oscillation, an armature fixed adjacent one end
to and supported by said movable contact assem-
bly and forming a unitary structure therewith,
a core structure, and an operating winding he-
tween said spaced support means and on said
core structure and surrounding said armature to
oscillate said armature gbout an axis intermediate
its ends whereby said movable contact assembly
is oscillated to engage and disengage said station-
ary contvact assembly. -

3. A relay comprising two magnetizable bars in
spaced paraliel relation, two setls of axially aligned
pole pisces having opposing pole faces adjustably
secured adjacent the ends of said bars, a pair
01 spaced hinge springs, & movable supvort fixed
to said hinge springs, a magnetizable armature
secursad to said movanle support and disposed be-
tween the opposing faces of said pole pieces so
that said armature is free to osecillate bhetween
said pecle pieces about an axis intermediate its
ends which is coincident with the axis deter-
minea by the fiexing points of the two hinge
springs, an operating winding between said hinge
springs and surrcunding said armature, and a

permanent magnet connected with said magnet-

izable bars to polarize said relay. |

4. A relay comprising 2 bracket of non-mag-
netizable maierial, two vertically disposed mag-
netizable bars secured o s2id bracket in spaced
parallel relation, two sets of axially aligned pole
pieces having cpposing pole faces and adiustably
secured adjacent to the ends of said bars, a pair
of spaced ninge springs supported on said
bracket, a movable support fixed to said hinge
springs, a magnetizable armature secured only
at one end to said movable support and disposed
between the opposing faces of said pole pieces so
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that said armature is free to oscillate between
sald pole pieces about an axis intermediate its
ends which is coincident with the axis deter-
mined by the flexing points of the two hinge
sSprings, an operating winding surrounding said
armature between said two sets of pole pieces
and said hinge springs, and a permanent magnet
connected with said magnetizable bars to polarize
said relay.

9. A relay comprising a bracket of non-mag-
netizable material, two vertically disposed mag-
nevizable bars secured to said bracket in spaced
parallel relation, two sets of axially alignhed pole
pieces having opposing pole faces and ad,ustably
secured adjacent the upper and lower ends of
said bars, one of said sets of pole pieces being
eccenirically mounted, a pair of spaced hinge
springs supporied on said bracket, a movable
support fixed to said hinge springs, a magnetizg-
ble armature secured to said movable support and
disposed between the opposing faces of said upper
and lower pole pieces so that said armature is
iree to oscillate between said pole pieces about
an axis intermediate its ends which is coincident -
with the axis determined by the flexing points of ;
the two hinge springs, an operating winding
between said hinge springs and surrounding said
armature, said armature being seated on ithe
Iocwer pole pieces and clamped between both sets
0@ pole pieces by the eccentrically mounted pole
pleces, and a permanent magnet connected with
said magnetizable bars between said upper and
lower pole pieces to polarize said relay.

6. A relay comprising a bracket of non-mag-
netizable material, two vertically disposegd mag-

- netizable bars secured to said bracket in spaced
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parailel relation, a first pair of axially aligned
pole pieces having opposing pole faces and -
justably secured adjacent the lower ends of sald
bars, a second pair of axially aligned pole pieces
having opposing pole faces and adjustably and
eccentrically secured adijacent the upper ends of
said bars, a block secured to said bracket above
sald upper pole pieces, a bracket secured to each
end of said mounting block, a hinge spring fixed
at one end to each of said brackets, a movable
support fixed to the other ends of said hinge
springs, a magnetizable armature secured to said
movable support and disposed between the op-
posing faces of said upper and lower pole pieces
S0 that said armature is free to osclllaie between
sald pole pieces about an axis intermediate its
ends which is coincident with tha axis deter~
mined by the flexing points of the two hinge
springs, an operating winding between said hinge
springs and surrounding said armature, said
winding being seated on the lower Pole pieces and
clamped between both sets of pole pieces by the
eccentirically mounted upper pole pieces, and a
permanent magnet connected with said mag-
netizable bars between said upper and lower pole
pieces to polarize said relay.
7. A relay comprising a bracket of non-mag- -
netizable material, two vervically disposed mag-
netizable bars secured to said bracket in spaced
parallel relation, a first palr of axially aliened
pole pieces having opposing pole faces and ad-
justably secured adijacent the lower ends of said
bars, a second pair of axially aligned pole pieces
having opposing pole faces and adjustably and
eccentrically secured adjacent the upper ends of
said bars, a block secured to said bracket above
sald upper pole pieces, a dependent bracket se-
cured to each end of szaid mounting bvlock, an
upstanding hinge spring fixed at one end to each
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of said dependent brackets, a movable support
fixed to the cther ends of said hinge springs, a
magnetizable armature sscured to said movakle
support and disposed between the opposing faces
of said upper and lower pole pieces so that sald
armature is free toc oscillate between sald pole
pieces about an axis intermediate its ends which
is coincident with the axis determined by the
flexing points of the two hinge springs, sald
armature being in an off-center position between
the opposing faces of said upper and lower poie
pieces: an operating winding between sald ninge
springs and surrcunding said armature, sald
winding being seated on the lower pole pieces
and clamped between both sets of pole pisces bY
the eccentrically mounted upper pole pieces, and
a permanent maznet connected with sald mag-
netizable bars between said upper and lower pole
pieces to magnetically bias said armature to s
off-center position whereby said relay will re-
spond to encrgizing current of only one polarity
in said operating winding.

8. A relay comprising a bracket of non-mag-
netizable material, two vertically disposed mag-
netizable bars secured to said bracket in spaced
parallel relation, a first pair of axially aligned
pole pieces having opposing pole faces and ad-
justably secured adjacent the lower ends of said
bars, a second pair of axially aligned pole pieces
having opposing pole pieces and adjustably and
eccentrically secured adjacent the upper ends of
said bars, a contact mounting block secured to
said bracket, a plurality of contacts secured to
said mounting block, a bracket secured to each
end of said mounting block, a hinge spring fixed
at one end to each of said brackets, a movable
contact support fixed to the other ends of said
hinge springs, a plurality of contacts on said mov-
able contact support adapted to engage the con-
tacts on said mounting block, a magnetizable
armature secured to said movable contact sup-
port and disposed hetween the opposing faces of
said upper and lower pole pieces so that said
armature is free to oscillate between said pole
pieces about an axis intermediate its ends which
is coincident with the center of inerfia of the
armature, the movable contact support and its
contacts, and coincident with the axis deter-
mined by the flexing points of the two hinge
springs, said armature being in an ¢ X-center po-
sition between the cpposing faces of sald upper
and lower pole pieces; an operating winding sur-
rounding said armature seated on the lower pole
pieces and clamped between both sets ci pole
pieces by the eccentrically mounted upper pole
pieces, and a permanent magnet connected with
said magnetizable bars hetween said upper and
lower pole pieces to magneticzlly bias sald arma-
ture to its off-center position whereby said relay
will respond to energizing current of only one
polarity in said operating winding.

9. A relay comprising a bracket of non-mag-
netizable material, two vertically disposed mag-
netizable bars securesd te said bracket in spaced
parallel relation, two sets of axially aligned pcle
pieces having opposing pcle faces and adjustably
secured adjacent the upper and lower ends of
said bars, a contact mounting block secured to
said bracket above said upper pole pieces, a piu-
rality of upstanding contacts secured to said
mounting block, a dependent bracket secured to
each end of said mounting block, an upstanding
hinge spring fixed at one end to each of said de-
pendent brackets, a movable contact support fized
to. the other ends of said hinge springs, a plu-
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rality of upstanding contacts on said movable
contact support adapted to engage the upstand-
ing contacts on said mounting block, a magnetiz-
able armature secured to sald movable contact
support and disposed between the opposing faces
of said upper and lower pole pieces so that said
armature is free to oscillate between sald pole
pieces about an axis infermediate its ends which
is coincident with the center of inertia of the
armature, the movable contact support and its
contacts, and coincident with the axis determined
by the flexing points of the two hinge springs,
gsaid armature being in an off-~center position be-
tween the opposing faces of said upper and lower
pole pieces; an operating winding surrounding
said armature between said two sets of pole pieces,
and a permanent magnet connected with said
magnetizable bars between said upper and lower
pole pieces to magnetically bias said armature to
its off-center position in which the upper and
lower ends of the armature are adjacent diago-
nally opposite pole faces of the upper and lower
pole pieces whereby said relay will respond to
energizing current of only one pclarity in said
operating winding.

10. A relay comprising a bracket of non-mag-
netizeble material, two vertically disposed mag-
netizable hars Sﬂcured {0 said bracket in spacerd
parallel relation, a first p.‘:lll‘ of axially aligned
pole pieces having opposing pole faces and ad-
justably secured adiacent the lower ends of said
bhars, a second pair of axially aligned pole pieces
having opposing pole faces and adjustably and
eccentrically secured adjacent the upper ends of

53 said bars, a contact mounting block secured to

said bracket above said upper pole pieces, a plu-
rality of upstanding contacts secured to said
mounting block, a dependent bracket secured to
each end of said mounting block, an upstanding
hinge spring fixed at one engd to each of said
dependent brackets, a movable contact support
fixed to the other ends of said hinge springs, a
plurality of upstanding ccntacts on said movable
contact support adapted tc engage the upstand-
ing contacts on said mounting block, a magnetiz-
able armature secured tc said movakle contact
sunport and disposed between the opposing faces
of said upper and lower pole pieces so that said
armatiure is free to oscillate between said pole
pieces about an axis intermediate its ends which
is coincident with the center of inertia of the
armature, the movable contact support and its
contacts, and coincident with the axis determined
by the flexing points of the two hinge springs,

s sald armature belng in an off-center nosition be-

tween the opposing faces of said pole pieces; an
operating winding surrounding said armoature
seated on the lower-pole pieces and clamped he-
tween both sets of pole pieces by the eccentrically
mounted upper pole pisces, and a npermanent
magnet connected with said magnetizable hars
betwesn said upper and lewer pole pisces (0 Mo
netically bias said armature to its off--center po-
sition whereby said relay will resnond to ener-
gizing current of only one polarity in said oper-
ating winding.

11. A relay comprising a core structure having
confronting pole pieces, an operating winding for
said core structure, a pivotally supported mem-
ber, an armature disposed within said operating
winding and between said pole pieces, s2id srma
ture being fixed adiacent one end to said prdtcuHH
supporied member te form g unitary element,
means exteriorly of =aid operating winding for
supporting the unitary element in a manner to
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permit free oscillation thereof about an axis co-
incident with its center of inertia, and a perma-
nent magnet connected with said core structure
for polarizing said relay. |

12, A relay comprising g core structure having
confronting pole pieces, an operating winding for
sald core structure, a pivotally supported mem-
ber, an armature disposed within said operating
winding and between said pole pieces, said arma-
ture being fixed adjacent one end to said pivotally
supported member to form a unitary element, and

means exteriorly of said operating winding for

supporting the unitary element in 8 manner to
bermit free oscillation thereof about an axis in-
termediate its ends.

13. A relay comprising a core structure having
confronting pole pieces, an operating winding for
said core structure, a pivotally supported mem-
ber, an armature disposed within said operating
winding and between said pole pieces, said arma-
ture being fixed adjacent one end to said pivotally
supported member to form a ynitary element, and
means exteriorly of said operating winding and

between the planes of the ends of the operating

winding for supporting the unitary element in a
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manner to permit free oscillation thereof about
an axis intermediate its ends.

ANDREW HUFNAGEHL.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Dafte
708,539 ¥ell oo Sept. 9, 1902
885,949 Pierce _ o __ Apr. 28, 1908

1,167,067 Hill e Jan., 4, 1916
1,634,753 Watson o Apr. 21, 1925
1,812,452 Shaw _____ June 30, 1931
2,057,605  Blosser o ________ Oct. 13, 1936
2,069,171 Merkel oo Jan. 26, 1937
2,140,604 Snavely Dec. 20, 1938
2,153,998 Verderber _ ... _ . __ Apr. 11, 1939
2,300,663  Agnew __.__._______ June 6, 1944
2,443,784 Bullen _____________ June 22, 1948
2,454,973 Mason _.__.__________ Nov. 30, 1948
2,490,895 Austetal __________ Dec, 13, 1949
2,491,140 SWeger oo Dec. 13, 1949

- 2,495,149 Taylor _ .. o __ Jan. 17, 1950

2,562,626 McCabe e July 31, 1951




	Drawings
	Front Page
	Specification
	Claims

