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To all whom 1t may concern.

Be it known that T, Tsmor Krrser, a ciii-
zen of the United States, residing at Phila-
delphia, county of Philadelphia, State of
Pennsylvania, have invented certain new
and  useful Improvements in Relays, of
which the following 1s a-specification.

My invention relates to relays, and more
particularly to polarized relays of a moving
cotl type.

While the relay constituting this inven-
tion 1s of general application, 1t 1s particu-
larly useful where an extremely sensitive
relay is vequired, and is particularly useful
i the receiving apparatus assoclated with a

long line or eable, such as a submarine cable,

or any other line or circuit having relatively
oreat capacity. |

It is the object of my mvention to pro-
vide an extremely sensitive relay which

shall bhe responsive to weak currents and

which shall, nevertheless, make a satistac-
tory contact and satisfactorily control a
local cirenit. To this end, I provide a plu-
rality of very intense magnetic fields, and
pport or mount for movement in such field
or fields a plurality of movable coils me-
chanically connected to form a single mov-
ing system, preferably an odd number, and
‘assoclate with the moving coils a member

for operating or controlling contacts for the

purpose of controlling a local circuit. And
by employing an odd number of coils, and
assoclating with each a pair of magnetic
noles, and having the magnetic poles or all
the coils alternate with each other, 1 am

able to produce a relatively powerful move-

ment of the moving coil system under the
influence of feeble exciting or energizing
urrent. | |

For an illustration of one of the forms my
invention may take, reference 1s to be had to
the accompanying drawing, in which:

IFieure 1 is a top plan view of my im-
nroved relay. Tig. 2 is a perspeclive view
of the moving coil system. Fig. 3 1s a top
plan view of the internal core or cores for
intensifying the field. _

A vyoke 1, of iron, steel, or other highly
magnetizable material, which may be con-
tinwoug and take a civcular or other suitable
form, has secured thereto the radially extend-
ing cores 2 having the poles or pole pieces N S.
The voke and cores may be laminated.

Upon the cores 2 are disposed windings or
coils 8 which may be connected in series with

- each other and the terminals connected to

the binding posts 5 and 6, to which may be
connected the conductors of any suitable
exciting circult, the ampere turns of the coils
3 being suflicient to produce very intense
magnetic fields. Disposed within or between
the pole pieces N S 1s a stationary core 7 of
1iron, steel, or other highly magnetizable
material, which 1s supported by the screw
8, preferably of brass or other non-magnetic
material, to the frame or base of the appara-
tus. Detween each arm of the core 7 and the
opposed pole pieces N B 1s a narrow gap,
the magnetic field m each gap being very
intense.

Upon the top of the yoke 1 1s secured a
bridee or bracket 9, preferably of brass or
other non-magnetic material, and upon the
under side of the yoke 1 1s secured a similar
bridee or bracket. At their centers they
support suitable pivot supports, preferably
carefully ground jewels, to receive the pivots
10 and 11, shown 1 Kig. 2. The pivot 10
18 secured to a plate 12 suitably cemented or
bound to the end of the rectangular coil 13.
And the prvot 11 is similarly secured by a
plate such as 12 to the lower end of the coil
13.  The co1l 13 1s digposed at an angle with
respect to the coil 14 and suitably secured
thereto by wax, cement, or other means.
And a third coill 15 1s i turn waxed or
cemented to the coil 14, or otherwise suitably
secured thereto, the coils 13, 14 and 15 being
preferably self-supporting coils wound ot
many turns of fine wire, these coils being
similar to the coils employed in a siphon
recorder. !

The moving system consisting ot
these coils angularly disposed with respect
to each other, 1s supported by the pivots 1
and 11 in the jewels aforementioned, and the
vertical sides of the coils arve disposed in
the narrow gaps between the arins of the
core 7 and the pole pleces N .

To the pivot pin 10 1s secured a brass collar
16 which carries a tongue or arm 17, prefer-
ably very light, as of aluminum, and may
even be tubular. At its outer end the arm
or tongue 17 carries the contacts 18, prefer-
ably of platinum iridium, which are adapted
to engage similar contacts, 19 and 20, carried
respectively by the adjusting screws 21 and
99, which are screw-threaded through the
vertical conducting posts 23 and 24 respec-
tively. The post 23 is in electrical com-
munication with the binding post 25 through
the connecting strip 26.  And, stmilavly, the
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post 24 1s 1n electrical communication with
the binding post 27 through the connecting
strip 28. The posts 23 and 24 and the bind-
e posts 25 and 27 are supported upon the
nlate 29, of msulatme materal, secured to
Or %uppmtu] by the yoke 1. The posts 30
and 31 are also carried by the plate 29 and
%upnm ted by these posts ave the rods or pins
32 and 33 having heads 34 and 353 IESPEC-
tivelv.  Connecting the pm or rod 32 and
the HJLH' tongue or arm 17 18 a delicate
spring 6. And connecting the rod or pin
53 with the tongue 17, is “another delieate
spring 37. these springs being preferably
of non-magnetic material, and of a material
which ean be drawn into a fine wire to malke

a dehicate spring.  For this purpose, T have
used a manganin wire of No. 40 gage, or
even smaller. The springs 36 and 37 bal-
ance each other and hold the tongue in sueh

position that the contacts 18 ave midws v be-
tween the contacts 19 and 20 and nor mﬂh*
not engagement with ‘Lhem or cither of
them. The springs 36 and 37 may be ad-
justed by turning the heads 34 and 385 re-
apectiv eh* To ﬂl@ collar 16 which Carr1es
thoe tonnue O arm 1( 15 secured also the in-
ner end of a flat spiral, prefers ably non-mag-
netie, conductor 38 swhose outer end is me-
chanically and electucalh connected to the
upper bridge or frame 9. This flat spiral
conductor 28 is mer elv a very flexible con-
nection to the tongue or arm 17, and there-
fore to the contacts 18. The bridge or

bracket 9 being secured to the volre 1.

may
be in electrieal communication therewith
and then the binding post 39. extending

through the plate 29, info the voke 1, forms
a terminal or means of electrical communics -
tion with the movable contacts 18. 1119 CO-
cluctor 38, while being in the form of a flat

spiral spring, exer cises practically no con-
tro] upon the moving svstem, the HIOVINY

system  being  contr ollod by tho Jelicato
springs 36 and 37.
The coils 18, 14 and 15 are all connected in |

series with each other and so connected that
a current passing through them tends to
cause all of the coils to ﬂ%smt cach other m
producing rotation in a given direction.
WVth reversal of current, of course, the di-
rection of movement of the coils in the mago-
netic fields is ‘1]%0 reversed. The {

terminals
of the cireuit of the colls are at the binding

posts 40 and 41, carried by the ing 11.:11111@
plate 42 secured upon the voke 1. The post
40 1s joined by connector 43 to the post 44
in which is held the conducting rod 45 to
whose inner end a very flexible electrical
conductor 46 is electrically connected and
connects to one terminal of the coils. And
from the other terminal of the coils extends
a very flexible electrical conductor 47 elec-
trically connected to the rod 48 carried by the
post 49 which 1s in electrical communication

- nals. With this same current the relay .
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through the connector 50 with the binding
post 51. Thus, the conductors bringing and

eading away the received current are con-
nected to the posts 40 and 41 and the current
thus traverses all of the coils in series. Dy
the disposition of the poles and coils, as
shown, the coils are suspended or mov able in
extremely intense magnelic fields, alternate
poles are of opposite siens, and, therefore,
there 1s a field (,\tendmﬂ from each pol(,
picce to 1its neighbor of 0ppoc~1tu s1g, and
there 1s Turther a field from each polu 1}1(‘*( ¢
to 1ts duametrically opposite pole piece. By
stuch arrangement of magnetic field, with re-
spect to the moving 001];3 and having a plu-
rality of coils of plefu ably odd numbuj L
maxunum torque or rotative effort is pro-
duced for a given current traversing the
coils. And by this arr angement of polo% and
coils, the effect is different and oreater than
the case where a single coil e\t(,ntmn be-
tween a pair of poles 15 employed, even if
the ampere turns in such coils be the same
as the total ampere turns of the three coils
herein shown. ‘md 1f only two coils are em-
ployed, 1t 1s found that the two nerghboring
pole pieces will be of the same sion, and the
held distribution and strength ml be such
that a smaller rotative effort is produced
with a given current than in the case of an
‘111.1111'%111@11{ as here shown, where there is a
plur 1111}? of coils, and preferably of odd
number.

In a relay which I have constructed and
used, as heremafter described, each of the
movine coils 13, 14 and 15 Jdd a length of
about 3 mches, a diameter of 1.5 inches, and
2 width of about 2 of an inch. And ecach
coil was wound with No. 40 eage wire, of
approximately 590 convolutions, and havi 1o
a rvesistance of about 500 ohms, the threo
coﬂs thus having a resistance of about 1.500
ohms and the total number of cony olutions
between 1,700 and 1.800. And the voke 1
had an outside diameter of 114 1nches, an
inside diameter of 9 inches, and a he ﬂht of
2¢ inches. With such an instrument, T was
enabled to receive and record current in-
pulses transmitted from Canso, Nova Scotia,
over a submarine cable extending to :\ew

York city. the cable tength bemnge Jc[n cen 00
and 1 (}OO miles, and hanlm :11)0 it 1.800,000

"r".r'"'

KR And.asane example of the extreme sen-
sitiveness of the relay, it 15 stated that the
potential of the curr int mpressed upon the
cable at Canso was only 4 volts, while in
regular cable telegraphy, employing a siphon
1ecorder the potential used is 26 volts. It
may also be stated that the siphon recorder
being a standard eable %11)11011 vecorder
a5 nsed in ever v-day practice on the same
cable, with 4 volts i nnpressed upon the cable
at Canso, in New York oave deflections so
minute as not to be readable as practical S10-
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in described responded promptly and fully |

to satisfactorily control a local circuit. IFur-
thermore, the relay shown and described 1s
very ])1‘011“1pt 1n 1ts response to received cur-
rent, the current mmpulses transmitted from

anso m the case recited being current 1m-
pulses sent as rapidly as a slilled operator
could possibly send them by a manual key.
Nevertheless, the relay responded perfectly
and satisfactori ily to these rapid impulses,
while the siphon recorder did not. In all
these comparisons my relay and the siphon
recorder were subjected to exactly the same
conditions. If 1s to be understood, however,
that 1 do not wish 1 any way to be limited
by the dimensions and magnitudes herein-
before given 1n connection with my 1m-
proved relay.

By tlw arrangement shown, where each
cotl hag 1its %pamtu 111.;1011{11(3 field, and
where u;h coil 1s also bul}]ccte( to the field
ot .:1._110{11{,1 coil, and where the field for each
coil 1s circumferentially narrow, the move-
nment of the coils 1s very small but with rela-
tively very great tmque for very small ener-
oizing current. And 1 this regard, my re-
lay 15 widely different both m structure and
in effect as compared with moving coil 1in-
struments associated with pole pileces hav-
ing a relatively great circumferential extent.

What T clain is:

1. In a relay, a plurality of pairs of mag-
netic poles, a movable coil for each pair of
poles, said coils secured together to form a
single moving system and havi inge thelr axes
e{_nnmduﬂ.j and each coil being bl.l.]&]@CtLd to
its own field and also to the field of another
coil. -

9. In o velay, a plurality of pairs of mag-
netic poles, alternate poles being 01 ()pl')OSItL
sions, a movable coil for each pair of poles,

said coils bheinge secured together to form a
single moving system, fmd cach coil sub-
jected to tts own ficld and also to the field
of another coil.

5. In a relay, a plurality of pairs of mag-
netic poles, alternate poles being of 0])13081t8
signs, a movable coll for each pair of poles,
all the coils secured together to form a single
moving system, and an mmlnal core for each
coil for intensifyimg 1ts field.

4. In a velay, a plm ality of movable coils
secured together to form a single moving
systen and ha ving thelr axes mmudeut and
A magnetic field for each coil, each coil be-
1Ne sub jected to 1ts own mwnemo tield and
2150 to the field of another coil.

5. In a relay, a field yoke or ring, a plu-
rality of poles mtondlno immwardly there-
from, a moving coil for ¢ oach pair of poles,
sald eolls bemng (:]'i_s_;po::-a;e(,l_ al an angle with
respect to each other and secured together
anl ha ving their axes coineident.

6. In a 1eij a plurality of moving coils
secured together to form a single moving

3

system and having their axes coincident,
sa1d colls being disposed at an angle with
each other, & and a magnetic field for each coil,
each coil being %ub]ected to 1ts own mag netu,,
hem and also to the field of another coll.

I a relay, a field ying or yoke, a plu-
1:':11ity ot poles extending nwardly there-
from, alternate poles l}mw of opposite signs,
a moving cotl for each pair of poles, said
moving coils disposed at an angle with re-
spect t0 each other and having t their axes co-
incident.

8. In a relay, a plurality of movable coils
seeured tendhu to form a single moving
system and ha wing their axes coincident, said
colls being disposed at an :;1.ngle with each
other, and a pair of magnetic poles for each
coll, cach coil bemge %ub]ected to 1ts own field
and also to the field of another coil.

9. In a relay, a plurality of movable coils
secured together to form a single moving
system, a pair ot poles for each coil, a core
for each coil for mtensifying its ﬁd(l, alter-
nate field poles being of opposite signs.

10. In a relay, an “odd number of movable
colls secured together to form a single mov-
1NQ Syc;tel” , said coils connected 1n series
with each other and being disposed at an
angle with respect to each other, and a mag-
nete field for each coil.

11. In a relay, an odd number of movable
colls secured together to form a single mov-
g system, said coils being dlsposed at an
an ﬂ](, with respect to each otherj and a mag-
netic field for each coil, each coil bemng sub-
jected to 1ts own mﬁﬂnotw field and :,Ll%o to
the field of ancther coil.

12. In a relay, an odd number of coils se-
cured together to form a single moving sys-
tem, s aid coils bemng (11%1)(}5{3%1 at an mw]u
with vespect to m(,,h other, and a pair “of
diametrically opposed poles for each coil.

13. In a relay, an odd number of coils se-

cured together to form a single moving sys-
tem, said coils being disposed at an angle
with res spect to each other, and a pair of dia-
metrically opposed poles for each coil, each
coll being subjected to its own field and also
to the field of another coil.
14, In arelay, a plurality ot movable coils
secured together to form a single moving
system 2 . having their axes 00111@’(]011{* sa1d
colls bemng dl@puged at an angle with Jeq])mt
to each otlm , and a separ ate magnetic field
for each coil, and alternate poles of the fields
being of opposite signs.

15. In a relay, a plurality of movable coils
secured together to form a single moving
system and h aving their axes COIHCldLBL, said
colls being msposed at an angle with respect
to each (}[her,, and a separate magnetic field
for each coil, each coil bemg %ub]ectul Lo 1ts
own magnetic field and also to the field of
another coil.

16. In a relay, a plurality of coils secured
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together to form a single moving system and
having their axes coincident, a separate mag-
netie field for each coil, neighboring poles of
the different coil fields be

ne of opposite
sieng, and said coils all connected in series

W 1th cach other.

17. In a relay, a plurality of moving coils
secured together to form a smgle moving
system and havine thewr axes comncident, a
separate field for each coll, alternate poles of
the field being of opposite siens, a contact
carryimg member controlled by said coils,
and a contact adapted to be engaged by said
contact carrying member.

18. In a 1(}1[11: a plurality of coils secured
together to form a smele moving system and
having their axes comncelident, a Stpalate mag-
netic field for each coil " altellmtu poles of
the fields being of opposite signs, a contact

ATTYINY member controlled by said coils,
aiatmnar} contacts, said contact members be-
g controlled by said coils to engage said
stationary contacts.

19. In a relay, a plurality of moving coils |

secured together to form a single movinge
systenl and having their axes coinecident, a
separate magnetic field for each col i, alter-
nate poles of the felds being of opposite
sions, a contact member controlled by said
(0115 tationary contacts, and resilient means
for holding said contact member normally
out of engagement with said stationary con-
tacts.

20. A sensitive relay comprising a yvoke, a
plumhty of radially extending cores secured
to said voke, neighboring poles of said cores
being ot opposlt.t, sions, a central core for

cach palr of poles for mntensifying the field,

a moving system disposed between saldd pol(}
and internal cores and comprising a plural-
ity of coils secured together and disposed at
salcl C(}ll.S being

an angle with each (Jthel

34

electrically connected 1n such manner as to
assist each other m producing rotative effort,
a contact member carried by said coils, tavo
stationary contacts, and delicate resilient
means adapted to bias satd contact member
to a position between said stationary con-
tacts.

21. In a relay, a plurality of coils se-
cured together to form a single moving sys-
tem and having thelr axes coincident, a pair
of field poles for each coil disposed on oppo-
site sides of each coil, the neighboring poles
of the fields having opposne SIOMS,

92. In a relay, a plurality of movable co1ls
secured togethel to form a single moving
SVbteHl:, a pair of poles for each coil, alter-
nate poles bemng of opposite signs, and the
relation of each coil to its pair of poles be-
e the same as that of every other coil to ifs
pfur ot poles.

In a relay, a field ring or yoke, a p*'
ahtv of pairs of field poles extending 1
W fudly therefrom, a plurality of mov 11)1@
colls secured tomthm and having their axes
coincident a%aou.}ted with said field poles,
and energizing windings for the field poles.

24. In a 1eLw,, a field yvoke or ring, a plu-
nhtb of field poles extending inw ardly
therefrom, a moving coil for ach pair of
poles, said coils h’lTlllﬂ their axes coincident

and secured together to form a sinele mov-
ing system, a stationary contact carried by
the field system, a mov -able contact carried
by the moving coil system, and a coil support
carried by said field S}?Stem

In testimony whereof I have hereunto
aflixed my signature in the presence of the
two subscribing witnesses.

ISIDOR KITSEIL.
Witnesses:

0. T. McCari.,

AL B Stamyeocik.
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