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To all whom 1t may concern. -

Be it known that I, Ray H. Maxsox, @ citizen of the

United States, residing at Elyria, in the county of Lo-
rain and State of Ohio, have invented cortain new and

useful Improvements in Relays, of which the following
is a specification, reference being had therein to the ac-
companying drawing.

My invention relates to relays, and has for its object
the improvement of a type of relay largely employed in
telephone exchanges.

In such exchanges the relays are ordinarily mounted
upon racks, and for the sake of convenience they are
usually secured * end-on’’, being arranged 1n rows and
protected from dust and accidental injury by means of
< dividual covers. The frame of each relay is com-
posed essentially of a core and an extension bar secured
t6 the core at one end and lying parallel thereto upon
the outside of the winding, with its free end in the
same plane as the free end of the core. The armature
for such a relay is commonly made of soft iron in the

shape of a bell-crank pivoted upon the end of the re-

turn bar or extension, with one arm extending bhack

- over the same and the other dropping in front of the
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core.
the other end is raised up, in order to utilize this mo-

tion to the best advantage, contact springs are com-

monly mounted at the rear end of the extension bar,
with their free ends extending forward above the hori-
sontal arm of the armature lever, upon which they rest
with interposed insulatlon so arranged that when the

armature is moved the relations of the springs will be
sltered as desired. To secure the relay upon the rack
the rear end of the core is commonly threaded or

tapped, and the extension bar carrying the other parts
is secured thereon by means of 2 suitable nut or nuts.
The common fault with such relays as } have just de-
scribed is their liability to lose the adjustment of thelr
parts by the loosening of the nut or 8crewWs conneciing
the core and the return bar, a very slight motion of the

latter at its rear end being muitiplied at its forward end

so as to prevent an accurate operation of the armature
and springs. This my present invention absolutely
prevents, since if removes the armature pivot entirely
from the return bar, mounting it instead upoa the for-
ward head of the spool, which 1s rigidly fixed upon the
core. The same extension pieces or ears on the head

which support the armature serve algo to prevent dis-

placement of the extension bar. |
My invention 18 {llustrated in the accompanying
drawings, wherein: |

Figure 1 is a side. view of a relay embodying the

‘same: Fig: 2 is a front.end. view thereof with the arma-

ture removed, and Fig. 31sa perspective view of the ar-
mature. |

Thug, when the end near the core is attracted

—— "

In the drawings A is the electro-magnet of the relav,
wound upon 2 straight cylindrical core a provided with
heads B and B/. The head X/ is ok insulating material
such as indurated fiber, or the like; while the head I8 18
of hrass or similar non-magnetic metal, faced on the m-
side with an insulating disk or Supplemeﬁtm'y head eV,

At its rear end the core is reduced, as shown at @,
and is threaded to receive a nut a®, between which and
the shoulder ¢ is clamped the extension or return bar
of iron D. This bar is made in the shape of a bell-
crank, with its-long arm extending the length of the
magnet parallel to the core a, and having its extremities
d in approximately the same plane as the pole prece os
end of the core a. :

The brass head E is punched and formed up with a

circular body, a raised flange or collar e, and two pro-

jecting ears ¢/. In assembling the relay this head 1s
forced on the core with the collar surrounding the pole-
piece and projecting’ over slightly beyond the end ol
the same. This is for the purpose of preventing the
armature from sticking, thus saving the copper or brass
rivet usually employed for that purpose. When in po-
sition the projecting ears ¢ on-the head extend up-
wardly and outwardly, as shown in Figs. 1 and 2and the
extremity d of the bar D is received and held between
them, being thus absolutely guarded against displace-
ment, even though the nut e should become quite lovse,
a dovetail, screw, or other fastening holding it down.
The springs C, which may be of any required ntin-
ber and arranged in any desired order, are sccured hy
screws ¢t upon the rear end of the return bar D. They
are separated by the usual insulating strips, and are
provided at their rear ends with perforations or reduced
portiens for soldered connections. Lying parallelwith
the return bar D, their forward ends come over the ex-
tremity d of the bar, towdrd which they are given a sct.
Between them and the bar, however, lies the armature
B, which is mounted in a novel and improved manner.
This armature is shown by itself in Fig. 3. 1is general
shape is that of a bell-crank, with side Iugs or ears b% and
an opening &% lis upper arm b carries an insulating
stud 07, and underlies the springs C when 11 positaon.
The arm b° drops down in front of the pole-piece of the
magnet, and the opening b* is for the purpose of receiv-
ing the insulating stud or post ¢t having a shoulder upon
which rests the lowermost springs ¢?; and a reduced

upper portion ¢ upon which rests the uppermost spring

only, the intermediate spring ¢/ playing between the
other.two, whose positions are thus fixed. To move

" this intermediate spring it is provided with a stud ¢€°

riveted to it and passing down through a clearance open-
ing in the spring ¢ te rest upon the insulating spot or
«tud b’ on the armature. Thus when the arm b 13

| raised or lowered it raises or lowers the spring ¢’
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1ts equivalent would hold

X

of the armature arc notched

ol the spool head I, as clearly
arrangement

The side lugs or ears 13
Lo straddie the ears ¢
shown in Fig. 1. The j mportance of this
is apparent when it js considered that thus the arma-
tire action is made absolutely certain, since the spool
head E isfixed, and even though the nut ¢* of the bar D
should become quiteloose at therear end o the magnet,
the dovetall shown in dotted lines in the drawing, or
down the end of the bar D
into the noteh between the ears ¢ of the head B, thus
preventing lateral dispiacement of erther the bar end
or the springs. |

The relay thus produced s exceedingly efficient in
operation and although the armature is not in any wise
supported upon the end of the return bar, I find that
1ts magnetic circuit is sufficiently good to insure quick
and strong operation in addition to perfect reliability.

I have illustrated and: described my invention thus
far without any particular reference to the arrangement
of the contact springs. It will be observed however
that the invention contemplates what I may call g vigi-
ble contact relay. That 13, the contact springs have
their free ends extending forward and overlying the
upper arm of the armature, so that the latter will not
obscure the view of the Contact points. I shall clajm
this in cembination with the other features of the in-
vention, but it is'not in itself an essential part of the
invention. The form and arrangement of contacts,
and the connection between them and the armature,
is & maiter of choice with the manutacturer, and I do
ot wish to limit myself therein.

Having thus described my 1nvention what I claim
ana desire to secure by Letters Patent is: | -

1. The combination with a magnet, of an armature
therefor having two arms tXtending at an angle to each
other, a magnet head having o projecting ear adapted to
it into a notch in sald armature and to form a fulerum
therefor upon whieh it may rock, one oL said arms of the
Armarure serving.as a portion of the magnetic cireuit of
the magnet, andg parts adapted to he operated by sgaid
armature when it js actuated, substantially ag describaed.

~. The combination with a magnet, and ‘an armature
therefor 'f:nnun'i.u:in;:: two arms at an angle to eaeh other, a
spool hread upon said magnet having g projecting edee
Upon which said armatyre is fulcrumed Intermediate of its
tnds, one of the arms of said armature extending trans-
versely of the magnoet and the other l.ﬂng'itudinally thereof,
SAd armature serving, when the magnet is energized, 1o
shiorten the path for the magnetie lines, and parts adapted
ta bhe operated by saig armature, substantially as de-
seriboed, o |

5. The combination with g Hagnet having a core and
suttable parts affixed thereto to bring the magnetic poles
therof close together, an armature for the magnet huyvy-
ing two arms extending at an angle o each other, said
drmature being supported to Fock upon u fulerum
jntv;;;rui]y On one of the spool-heads of
of s arms js attracted by one of said poles, and parts
adapted to he actuated by said armature, substantially as
described. . ; |

+. The combination with a magnet, of an
thevefor having two arms bent gt an angle to each otirer, a
spool-lieag having a DProjecting edge upon which as a ful-
Crum s<ald armature is sipported intermediate of its ends
and may rock, one of said arms being transversely
with reference to the magnef, and the othep langitudinally
disposed and extending alongside the magnet, and switeh
Contaets controlled by said lattep part, sulmtautialiy as
desceribed, - - | |

0, The combination with a magnet,. of an armature
{herefoy having two 4 extending nt,an_ angle to each

vther, one spool-lhead of the magnet having a Drojecting

sald magnet asg one

armuture

formed

disposed

|

Cthe armstare being in

for provided with Biefallie

Cwardly at the side of sald magnet, said

. lever, substantially

armature engaging

-
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edee upon which as a fulerum sald armatnre s SUNported
intermediage of jfs ends and may rock, one of suid A ¢f
bosition to he aliracted hy (e Niter-
net, and switeh contiaers controlled by ¢he H:li{'llEll'I]IEHHI‘{‘.
substantially as deseribed.

. The combination with »a magnet-coil, of g core thoepre-

for provided with metallie pares forming an extornal mag-
netic eiregit normally open at one portion, a hent arma-
tire of magnetic material having two arms gf au angle to
cach other so supported as to close the normedly open pose-
flon or gap in rhe exiernal magnetice cirenit or shorten s
path tor the lines of foree when the coroe i magnetized,
0ne spoot-head of e agnet having g Projecting odee
tpon which rhe dInlature - rocks as jts Loleram, and o
hunched ser of fAgt superposed contaet SPriNgs operated Ay
sald armature, sald set heing supported by and secured to
A4 rigid portion of the Parts forming the exXternal, maenetic
cireuit, substantially as deseribed.
1. The combinuation wit]y P magnet-coil, of a core Choroe-
PArts forming an external M-
netie cireuit normally open at one portion, a bent arma-
ture taving two arms at an angle to eqeh other and sup-
borted upon an Integral part of GHE spool-head of the in -
net as a falerum in g Hanuer se that one of said arms
will close said normally open porriop O gap in the exter-
Ztal magnetie circuit or shortenp the path for the lines of
force when the COre is magnetized, and g buneched ser of
Har superposed conract-springs carried by The fl';l.xnmj.'m'}{
of the clectromagnet ang operated hy said othey aArm, suh-
stantially. ag desceribed,. -

3. Tn a relay, the combination with a maenet structure,

of an armature-leyer having one qrm
front of one end of the magnet
tracted by said magnet and

extending across in
and adapted to e at-
the other nrm extendiny reap.

armature lever he.-
Ing pivoted Upon an integral part of one spool head of the
magnet, a set of stperposed switeh springs disposed lon-
gitudinally of saig stiructure and having their frea contacet-
carrying ends extending to near the forward end thereor
and outside of saig l'earwardly-extending arm, whereby
the moevement of Sald armature shall operate said sprines
without obstructing 3 full view of the contacts from adi-
rectly in front of the magnet structare, substantially as
described.

9. In a relay, the combination with a mmagnet strueture,
ot an armature-lever consisting of two arms at an angle
to each other, one arm extending
flagnel and adapted to be attracted thereby and the Other
extending rearwardly at the gide of said magnet, said
drmature lever heing pivoted Ubon an integral part of one
spool-head of the magnet adjacent itsg angle,
Switeh springs disposed Ion’;.ritmlinﬂlly of said structure
and having -their free contact carryine ends adjacent the
torward end thereot ald outside of said rearwardly ex-
tending arm of sajg armature levep wlhereby the contacty
carried hy saig springs are exposed to view
ward end of said structure, and means engaging the
Springs at a point behind the contacts fop operating gaig
springs by said rearwardly extending 4'm of the armatiype
as deseribed. |

10, The combination with a nagnet structure,
mature levep therefn;-_consisting of two parts at an angle
to each other ang pivoted Ol a projecting edge of the
spool-head at the forward end of said structure, one part
0f said armsture extending across in front of the magnet
and adapted to he attracted thereby, while the other arm
extends rearwardly at the side 0f said magnet, a set of
switeh springs
and at the same side -of the structure as said latter part of
the armature, saig set consisting of , plurality of sSuper-
posed Springs, the free ends ‘of 'said '
dbove the plane of said rearwardly extending narg
armature. and a member. carried by
a spring of said set at 4 point to the
rear of the contacts of the spring to operare the sameoe
when the magnet js enerygized, substantially ag déﬂm'ihed.

11. In n relay, ihe combination with |
ture, of an armature-levey
angle to each other SHT:
Lthe magnet

of an ar-

omagne! g -
consisting of twe drms at oan
arm exiendinge ACEOSS in front of
And adapted to be artractied thereby andg the

ACross in front of the o

Q2 set of

rom the for-

disposed langitudilnally of said structure.

Springs being raised
0T the
said latter part of the
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other extending rearwardly at the side of said magnet,

gzaid armature lever being mounted to vock upon a project-

ing edge of one spool head of sald magnet, a set of switch

springs disposed longitudinally ot said structure and hav-

ine theiy free ends adjacent the forward end thereof and
outside of said rearwardly-extending arm of said arma-
ture lever whereby ihe contacts carried by said springs
ave exposed to view from the forward end- of said struc-
ture, and means engaging the springs back of the contacts
thereof for operating said springs by said rearwardly-ex-
tending arm of the armature Iever,ﬁsubstantiallly as de-
geribed. . | - | 3 -

19 Phe combination with & magnet structure, of an ar-
mature lever theretor consisting of two parts gt an angle
to each other and adapted to rock upon a projecting edge
of one spool head of anid magnet, one part of said arma-
ture oxtending across in front of the magnet and adapted
to be attrﬂ,ctec’i therchy, while the other arm extends roeal-
wardly at the side of said magnet, a set of switch springs
disposed longitudinally of said structure and at the same
side of the structure as said latter nart of the armature.
said set consisting of a plurality ot superposed springs,
the free ends of said springs being raigsed above the plane
of said cosrwardly-extending part of the armature, and a
mmember carried by snid latter part of the armature engag-
ing an intermediate spring of said set back of the countacts
to operate the same when the magnet is energized, sub-
stantially as described. |

1. In a relay, the combination with a nagnet struc-
ture, of an armature lever having one arm. extending
aeross in front of one end of the magnet of gaid strmemre

e n—— ————

SpPrings disposed longitudinally ot said

‘movement of said armature

~composed

L&

and adapted to bhe attracted by said magnet and the other
anl extending rearwavdly at the side of said structure,
said armature lever bheing pivoted on an integral part of one
spool heact of ihe magunet, a set of superposed switch
gstructure and hav-
carrying ends oxtending to near the
outside of sald rearwardly ex-
operating said springs by the
and at the same time leaving
-1l the contacts of said springs exposed 1o view from di-
rectly in front of the magnet struﬂturé, said means engag’-
ing the springs nt a point back of the contacts, substan-
tially as described. | - |

14, In a relay, the combination of a magnetic Iframe
of a core and a peturn bar parallel thereto, with
a spool-head on the cove having extensions receiving the
end of the bar between them, with a set of contact springs
mounted upon said bhar and having their iree ands ex-
tending near the end thereol, and a bell-erank armature
Lhaving notched side ears straddling the end of the bar and
resting on the extensions ot the apool-hend, one arm of the
hell erank extending 1n front of the end of the core, and
the other beneath the contact springs with means to en-
cage and actuate the same, substantinliy as deseribed.

ing their free contact
forward end thereof and
tending arm, and means for

- In testimony whetreof I afix my gignature in presence
of two witnesses, |

RAY 1. MANSON.

Witnesses .
"AnTHUR B, WRATZ,
ABEL J. ROBBRS.
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