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-of’the relay mechanism.

UNITED STATES PATENT OFFICR.

SAUMYUEL B. TOWLESR, OF L4 TAYRZTE, INDIANA.

. RELAY MEQHANISH.

831,854, Specification of Ltters Patent. Batented Aug. 24, 1209.

'Application filed Ju:de b, 1907. Sgrial No. 377,400." )

To.all whom it may concern:

Be it known that T, Samurn B. Fownsg,
citizen of the. United States, residing at La
Fayette, in the county of Tippecanoe and
State of Indiana, have invented a certain

new and useful Tmprovement in Relay Mech-

anism, of which the following is a full, clear,
concise, and exact description, reference
being had to the accompanying drawings,
forming a part of this specification..

My invention relates to relay mechanism
to be used pacticularly in telephone ex:
change systems for confrolling the Iine and
supervisory signals, the object being to sim-
plity, the construction and reduce the cost
but a{ the same time to provide for more sim-
ple and more efficient control of the said
siguals by the relay mechanism.

On the accompanying drawings I have
shown the construction ‘of the relay mechan-
s and, diagrammatically, a telephone sys-
tem for illustrating the practical operation

In detail Figuré 1is a’ side elevation view
of the relay mechanism; Fig. 2 is » top view
theveof; Fig. 8 is a frout end view thereof;
Fig. 4 is a yeur view; Fig. 5 is a front end
view with the armatures removed ; Fig 8 is
a front view of one of the armatures g 7
is a front view of the other armatn e, snd
Fig. 8 diagrammatically represents a tele-
phone exchange system employing my. -
proved relay mechanism. »

Extending from a magnetic supporting
nlate 1 are the céres 2, 3 and the cores 4,5,
the ccres 2 and 3 lying in one horizontal
plane and the cores 4 and 5 in another hori-
zontal plane. A supporting frame or plate
6, preferably of non-magnetic material, en-
goges and supports the front ends of the
cores but being insulated therefrom by in-
sulating bushings 7. " A tie rod 8 extends
between the supporting plate 1 and the front
plate 6, as is shown, this arrangement form-
ing a rigid structure. On the cores 2 and 38
are the energizing coils 9 and 10, respec-
tively, and on the cores 4 and 5 are mounted
the energizing coils 11 and 12, respectively.
From. the coils 9 and. 10 extend contact pins
13 and 14, vespectively, through the openings
1!

plate 1, which openings are of sufficiently
lnrger diameter than the pins to prevent
contact of the pins with. the plate 1. In a
simila? manner contact pins 17 and 18 ex-

tend from coils 11 and 12, respectively,

and 16, respectively, in the supporting.

through the openings 19 and 20 in the
plate 1. o - ' o

" Extending forwardly from the front plate
6 between fhe upper and lower core ends are
the bearing Jugs 91 and 22 to which are piv-

H g

80

ofed the ends 23, 24 of the yrmature 95, by .
Led g ; 1matue 3 DY

feans of a commod pin 96. - This qrmature
15 T-shaped, its ends 27 and 28 being oppo-
site the ends of cores2 and 3,'so that upon
magnetization of these coves the armature
will be rocked in its pivot and its upper end
drawn to the cores. The armature has the
upivard extension 29 which carries a plati-
num contact plate 30 adapted, when the ar-
mature is attracted, to engage the contact
point 31 at the ‘end of coritact rod 32 sup-
ported from the plate 1 and extending for-
wardly through the upward extension 33 on
the front plate 6, this Tod 32, however, being
insulated from the plates 1 and 6 but ex-
tending beyond plate’1 to form a contact
terminal for engagement with conductors.
Also supported from the plate 1 is a con-
ductor bar 34 which extends torwardly
through the front plate 6 and through an
opening 35 in the armafure 25, the end 36
being turned upwardly'and carrying a plati-
num contact plate 37 for engaging in’ the
platinum contact point 88 on the armature

when the armature Is 'in its normal unat-

tracted position. This bar 84, however, is
insulated from plate 6 by the insulating
washer 39. :

Secured to the front end of armature 25

is the bearing frame 40 having the bearing

Iugs 41, 42 between which is pivoted the
armature 43 by means of a pin'44 passing
through the armature and Iugs as shown.
This armature 42 has the shape of an in-
verte ) 7 ind
being disposed opposite the ends of cores 4
and 5, so that upon energization of the lower
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T, the lower extensions 45 and 46 ..

coils the armature will be swung about the .

pivot pin 44 and toward the cores 4 and 5.

In armature 25 is'a pocket 47 and opposite-

100

in armature 43 is a'pocket 48, whichi pockets -

serve to support a compresison spring 49

inserted between the armatures, so that nor-
mally the lower end of armature 48 will be

held away from the cores 4 and 5. Arma- -

ture 25 will be held away from the upper

cores 2 and 8 hy gravity, the center of.

gravity of the united armatures being in

front of the pivot pin 26." The upper end of
armature 43 carries a platinum contact plate.
| 50 for engaging the contact point &1 at the
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end of conductor Tod 59 sapported from the
late 1 and extending forwardly
the front plate 6 but insulated
front plate by the washer 53 and
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1d extending beyond plate 1 for con-
ith suitable circuits. In the upper
this armature 43 there is also an
54 for recelving the contact end 36.
5 "550 Dxtenc'as from the armature
e opening 54 engaging the armature
, ¥imit the movement ot armature 4¢
M on-ms :met:c atops 56 also extend from the
d.of armature 438 to prevent sticking
maiire to the cores.: The armatures
°1§7 in the.posi'tion best shown in
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4. 1n practice, as will be shown
e upper coils 9 and 10 are connected
ks lth mh“ lins c*rcmu, while the lower coils
are conngcted with local circuits. - The upper
coils are, therefore, energized first and ar-
mature 25 is attracted to break engagement
batween contacts 88 and 37 and to establish
contact between contact plate 30 and con-
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“tact point 31, Armature 43 is carried with

35

40

pr ovided in the usual
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armature 25 and its contact plate 50 comes
into engagement with contact point 51.
When the lower cores now become energized,
srmature 43 will be attracted and contact
between plate 50 and point 51 will again be
b“OK
InF 1fr 8 I have diagrammatically shown
a teleoaone exchange system employing my
1 mowed 1’elay mechamsm and showing its
(mptamon and operation. A central ex
change O is adapted for connection with
substations A and B. FEach substation is
manner with a switch-
hook €0 for supporting a receiver 61, and a
signal bell 62 is shown. as normally connected
in series with a condenser 63 between the
line Iimb. 2 and contact 64 normally engaged
by the switchhook. A transmitter 65 is also
shown included in line linib. ¢ together with
the primary winding 66 of the induction
¢oil, this line limb ¢ terminating in alter-
nate contact 67 to be engaged by the switch-
I ok upon removal of the receiver therefron.
'The receiver s connected in circuit with the
u,nd:r* Wmumg 68 and the switchhook

1\ conneote@ with ine Hinb . Line limb «

i+

e
&

seriaily idcludes o winding, which may be
winding ¥ .of the relay just described, and

terininates ab the negative pole of the cent ral
.‘w.aU.O battery . - Iine limb 4 includes a

winding, which may be wmdmg 10 of the
relay, and telmma‘tes at the positive pole of
the central station battery. These windings
¢ and 10 ave connected in cirveuit to be cumu-

insulated from the rear plate

rgages contact 37 on the end 36!

931,854

lative in their effect. The cores 2 and § are
diagrammatically shown as a common core,
but the operation thereof is understood. The
cores 4 and 5 are also diagrammatically
shown as a comimon core wil hich carry the
windings 11 and 12, which are cumulative
in their etfect: The armatures and contacts
are given the same reference characters as
in the detail views of the velay. Extending
trom line limbs ¢ and b are.the tip and
sleeve jack springs 69 and 70 for engaging the
tipand sleeve contacts 71 and 72 of theanswer-
ing plug 2 of the cord circuit. A third con-
tact 73 of this plug engages the jack thimble
74 wwhen the plurr 1s ingerted. Plug contacts
‘71 and 72 terminate in key sprmoo 75 and 76,
respectively, normally connected with ring-
ing key springs 77 and 78, which terminate
in tip and sleeve contac s 71 and 72 of
alling plug 2. Plug contact 787 engages its
thimble 74" when the pluu is inserted into
jack springs 70" and 697, The reference
dmmcte s for the called side of the circuit
are the same as those of the calling side ex-
cept that they are primed. Upon “actnation
of sprmrrs 75 and 76 the operator’s telephone
set 13 will be connected 1 cireuit in a well-
known manner, and upon actuation of
springs 77 and 78 ringing generator i will
bu comected with the cord civeuit in & well-
kunown manner.  Gonductors 79 and 797 con-
“(’(_,E’ respectively, With plug contacts 73 and
73" and are connectéd together at their other
terminal’ and thmuOh “eonductor 80 with
positive tu‘mmal of battuy P. Included in
conductor 79 is the gupervisory lamp 81, and
in conductor 79" is supervisory lamp 81, A
conductor 82 connects contact 51 of the velay
with the positive bus bar of the battery ¢ and
includes the line lamp 83. One terminal of
windings 11 and 12 connects threugh con-
ductor 84 with thimble 74, and the other
terminal connects throngh conductor 85 with
contact 31 of the relay Contact 37 of the
relay also connects through conductor 86 with
conductor 84 and with the jack thimble 74.

The operation of the system can now -
Suppose subscriber at
substation A desires communication with

readily be followed,

subscriber at substation B. He removes his
receiver from the hook and closes circuit
through the line limbs «, b, windings 9 and
10 of the line part of the }ehu and through
the main battery 1. Armature 25 is thul
attracted to break engagement with contact
37 and to establish engagement with contact
31 and armature 43 is also carried into elec-
trieal engagement with contact 51.
through the indicating laup 83, traced from
positive bus bar, through lamp 83, contact
51, armature 43, tlu‘on<>h the ulma’[me sup-
pomnu framework and through conduector
87 to-negative bus bar, the line lamp then
illuminating to indicate to the operalor that

Thus
far the only circuit closed will be the cireuit
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] The opérator in-
g 7 mto the SprngJadr
by connec 335 the answering cord
vith line limbs a af)d b and bdttery,
n actuation” of springs 75 and 7
onnects L or telephone set in cirveunit and as—
cevtaing the desired connection which,
gssumed, s with siflstation B. Upon 1 1n<er
tion of the plug in the muh the J:ollowmg
30 civeult is (,105 ed: from positive terminal of
. battery, through conductors, 80 and 79,
through 311 ervisory Jamnp 81, plug contact
" ¢ i-)i 11)10 T4, conductor 84, through
and 12, through armature con-
e 25 and’ (,Oll(]UCLOl 8T to the
11 \al of the battery, this ca using
forn armature 43, which thereby dls—
conneets from contuet 51, thus opening th
cirguit through the line mmp 83. Supcr—
visory lamp oln However, will not iHluminate,
for- the reason that the resistance of wind-
ings 11,12 is such as will prevent sufficient
eurrent fiow fo illuminate lam 1p 8L Fhus
far, then, both line and supervisory lamps
are- unilluminated. The operator inseris
plug p” into the jack ('onnecteJ with sub-
station B and thalebv aUses (105111'@ of the
supef\'lk Ty elvenit through I famp 817 as fol-
Clows: from pmmvo poh\ of ba ﬁer through
-ondn(loh 80 and 797, tlum’Oh kupervmou

lamyp 817, plug contact 7%/, thimble T4, con-
ductor mi’_ conductor 867 \ Arnmtuz‘e 95" and-
conduetor ST’ to megative bus bar., When

the signal hell at substation B is 1‘unsz upon
actuation of springs 77 and 78 by the oper-
ator and the subseriber in mplv answers, cir-
Lﬂt will closed through i
‘, 117, and armature 25" atiracted to brelk
cmme tion with its front contact 37 and
-into engugement with its vear contact 817,
The supervisory civeuit is therefore broken
and (’H‘C‘dh duaﬂd throngh the vels vy wind-
ings 117, 12 \\'her“upon irnatuve 437 will
be attracted and will prevent clomle through i
and ilnmination-of line lamp 837, All lamps
are now unillmminated .md me subseribers,
in (,0“\(’1\(1{1()11 with each other.  As scon as
they have finished they hang np the'r re-
ceivers, mmh results 1 opening of the cie-
cuit Lhrouvh the line velay wmdmm and re

,"A

¥

lease of ¢ atmatures 23 and 25°. The qm)m-
visory eirvenits Lmomm Ianlub and 81 are
closed to give the disconnect s :; ?] Circuit |
“being )L)L e through the windir ngs 11, 192

and 11’
25 and 257
restores

47, upon 1'{3%01‘;1%1011 of armatures
arnwatures 43 and 48 ave ‘ﬂso
] ~in response to the supervisory
signais the withdraws the plugs
from the ja therety breaking the civeutts
through the supervisory lamps and restoring
the entiy tom 1o normal. Thus, uwtead
x)t empie; . plurality of 1'eLn7 mechan-

$ms For coimoﬂmfr x‘ne line and super v*sory
«,wnals. a-simple unitary relay an‘ucmre g
ﬂmpl'\j, ed whose ay ~mhn‘gb control the line

¥

07
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relay windings

.electr ()_hldol‘(‘f~ said

{ tronuwne‘cs

and supervisory signals. The line sigr

cuit is controlled dir cetly by the cut-off re-
Iay ;)Mt armature, this armuture Luné hod-
ily e ried by the line relay part armature

to close <n(‘uu through the line lamp when 70

‘the subscriber calls, and when the operator
s | inserts the plug, circuit is closed through

M-
une slf‘lldl clrenlt,

the cut-off relay part to attract its :
ture to again open the

The supervisory signal circuit is contrelled 75
by the armature of the line relny part.
cqll,

When the plug is inserted to answer a
the line lehw pmi avmature is attracte
close part of the clrenit for the wind
the cnt-off relay part, so that when *he oher- 80
ator plu«w in this civeuit will be ¢
and the line lamp ext (l)"(llah(,(l
subscriber hangs up the receive
lay pmt armature cloges the S
cult, Armatures 23 will act as o
pl.v.leid toward armatures 43 and so pre

armatures 43 from being influenced 1
magunetism set up in the coves of th

Ai)l&h 43

ﬁ hien the

r the lina re-

ViSOV cir-
tie 95

BR eld\’ part.

I do uwot wish to he linited fo the con- 90
s‘luctlon and particular arrangement whic
have herein shewn, as chunges )
‘xznk without departing from the «c
my invention, and .
L desire to secire by Letters
iollmxmn claims: :
In a device of the dh% w&umd the
cornbm ation of a supporting frame, an M
tmma(rmt extending from the hmnb. & ,n' st
Fmature pivoted in fron’r of the poles of the
electmmaoncr a sscond ciocuuxmv-‘lt( ex-
tending h‘om the f rame, a second armature
¢ the’ poles of the second

disposed in front of
gecond avmature being

})1\’0&!& to the first armature to be \orlﬂv
earried bv LhC first arma Lmo when s ‘Alu first

Patent the 95

100

105

nmﬂneumn in the second e]"
ieumn only the second (un‘tnno. ,zm flvgt 116
armature acti ng as ¢ diiedd Lo pre-

vent the second wumm;e from heing m :

netieally influenced by magnetic changes in..
the first « k(ummn
2. I*\ 2 -le\m

nagn

\Lx*)r)o reeqa
parailelly from said pl e
the first electromagnet pivoted in. fiont of
the poleg'therect, an armature for the second
10“t1'oma<m(=c parallel fo the frst armature.
and pivoted theveto st an intermediate point,
energization of the first electromagnet ey
ing atteaction of its armature and hodily
movement of the second srmatare, and ener-
wimﬁo 1 of the-second electromagnet eausivg
fraction 01 its armature.

5 Ina aevme of the clas descri‘he(L the
cembination of two parfzhel \}ec’ romagnets,
an  asrmature. for one electroma gnet, an

\ 33 1
s G50 i?.l‘l‘ﬂilt‘dl’ii for
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armature for the second electromagnet ar-
vanged parallel to the first armature and
pivoted thereto, a contdct for the first arma-

5 ing to normally withhold the first armature
_from said-contact, energization of the first.
electromagnet causing attraction of its arma-
ture into engagement with its contact, and a
contact for the second armature, attraction
10 of the first armature causing  the second
armature to be carried bodily thereby inte
engagemert with its contact, energization of
the second electromagnet causing attraction
. of the second armature and disengagement
15 thereof from its contact.

4. In a device of the class deseribed, the
combination of two parallel electromagnets
mounted on a common frame, an armature
for one of the electromagnets pivoted be-

. 2¢ tween the electromagnet ends, an armature
for the second electromagnet pivoted at an.

mtermediate point to the armature for the

first electromagnet so that attraction of the’

first armature will cause the second armature

25 to be bodily carried thereby, and contacts

for the armatures.

5. In a device of the class deseribed, the
combination of two parallel electromagnets,
an armature frame of magnetic material for
30 the first electromagnet, an armature frame
of magnetic material for the second electro-
magnet, the first armature frame being dis-

posed adjacent the end of the first electro-.

magnet, the decond armature frame being

35 disposed adjacent the ends of both electro-

magnets and being pivoted to the first arma-
ture frame, energization of the first electro-
magnet causing magnetic attraction of its
armature frame and bodily movement of the

40 second armature frame, energization of the

second electromagnet causing magnetfic at-
traction of its armature frame, the first
armature frame acting as a magnetic shield
to prevent magunetic attraction of the second
45 armature frame by the first electromagnet.
6. In a device of the class described; two
clectromagnets, an armature for one electro-
magnet adjacent its pole ends, an armature
for the second electromagnet adjacent the
50 pole ends of both clectromagnets, said first
arinature serving to prevent attraction of the
second armature by the first electromagnet.
7. In a device of the class described, the
combination ‘of a common supporting plate,

55 two electromagnet frames extending there-

{rom, an armature for the first electromag-
net frame pivoted adjacent the pole ends
thereof, a contact rod extending forwardly
from said supporting plate and adapted to
60 be engaged at its end by the armature of
the first electromagnet upon energization

981,864

thereof, an srmature for the second electro-
magnet pivoted to the armature of the first

. electromagnet, a contact rod extending for-
ture, the weight of the second armature serv- |

wardly from the supporting plate to be en-
gaged at its end by the second armature
upon attraction of the first armature, ener-
gization of the second electromagnet frame
causing disengagement of the second arma-
ture from its contact. .

8. In a device of the class described, the
conbination of a main supporting plate,
two electromagmnet frames extending paral-
lelly therefrom, an. armature for the first
electromagnet frame, a contact rod extend-
ing forwardly from the supporting plate
with its end arranged to be norni‘ﬁly en-
gaged by said armature, a contact rod ex-
tending forwardly from- the supporting plate
to be engaged by the armature upon ener-
gization of the electromagnet frame, an
armature for the second electromagnet frame
pivoted to the armature of the first elec-
tromagnet frame, a contact rod extending
forwardly from the supporting plate to be
engaged by the second armature upon attrac-
tion of the first armature, energization of
the second electromagnet frame causing dis-

‘connection of the second armature from its

contact. :

9. In a device of the class described, the
combination of two electromagnets, an arma-
ture for 6ne electromagnet pivoted adjacent
its end, and an armature for the second elec-

“tromagnet disposed ‘adjacent the ends of

both electromagnets, one armature acting

‘as a magnetic shield to prevent its electro-
magnet frem .attracting the other armature.

10. In a-device of the class described, the
combination of fwo parallel electromagnets
forming a unitary structure, an armature
for one electromagnet pivoted adjacent its
end, an armature for the seconid electromag-
net disposed adjacent the ends of both elec-
tromagnets, the first armature acting as a
magnetic shield to prevent attraction of the
second armature by the first electromagnet.

11. In a device of the class described, the
combination of two parallel electromagnets,
an armature for one electromagnet pivoted
adjacent its end, an armaturve for the other
electromagnet disposed adjacent the ends of
both electromagnets, and a spring interposed
between the armatures and tending to resist
attraction of the armature for the second

-electromagnet by said electromagnet.

In witness whereof, I hereunto subscribe
nmy name this first day of June A. D.; 1907,
- SAMUEL B. FOWLER:

Witnesses: '
- W.E. DooLrrrie,

Louise W. Kavurrman,
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