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. tracts its armatme, and thereby make% cer- |\
~ tain electric contacts.

| Ta all w?wm aé 7??;@7/ cmwm n

ARTHUR TIIO\IAS MILNOR TIIOMSON O[‘ TIIE COUNTY OI‘ MIDDLESEY
ENGLAND

' -E l‘-}.E GT R‘ |_:c_A, L LR’E L_AY.‘ '

. ,.:.EECIFILATION iorming' part ﬁt Let.te:r..: P&tent T‘ﬂ'ﬂ. 712 619 da.ted Nﬁvember 4 1902,

R Applm&tmn ﬁled Pebruary 4, 1901. .::erml I\Tr;: 45, 980

Be it known that I, ARTHUR THOMAS MIL—
NOR THOMSON, of No. 10 Vincent Square, in
the county of Mlddleqe:{ England, have in-

vented certain new and useful Improvements |
“in Eleetrical Relays; and I do hereby declare |
?r]dl}tel to expand.

- “the following to be a full, clear, and exact de-

. scription of theinv entlon such as will enable |

~ others skilledin the art to WhIC]I it apmertmns-- “a lever, which may be bent or hinged, or a
to make and use the same.

' -~ The object of myinvention is to en.«ible by |

20

-~ timing device above referred to to alocal gal- |

‘means of a single act an electrical connection |

an automatic system of ringing telephone-

~ - subscribers’ bellsis in use, as.if is found that

© vanie ba,ttel y or other source of. eleetrlea,l’:_
. _power.
 then flows through the timing device. .

form of this timing device Whmh I prefel to |

employ consists of & movable and. preferably- 'torand the subseriber’s bell (which thereupon -

“stops llnﬂ'uw) and also disconnects the bat-

A current from this local battery

- vertical rod or wire of met tal, ebomte or other

~material expansible by heat ﬁxed at oneend, |

- pansion vertically.

- alent being coiled around t,he said rod. The

~vertical brass rod - er wire is' capable Of ex- |
~When the current from |
the local batter'y ﬂows through the thin high-

- reswtance ere Wthh 113 does When the sec— |

rod require time.

111(11\;?1(1 ual case.

~The"

tery from the timing device.

2 coil of thin high- resistance wire nmulated_ﬁj fore is, when the connectlon is'made at the

from the Vertlcal md or wire by means of as- |

 bestos paper, paint, or other suitable equiv- | o
| device has heated up and made the contacb |

“which the movable portion of it carries.
genemtor is then cut out and the bell stops”
'rmﬂ'mﬂ' |

In mdm that the nature of th1s 1nvent10n

) ond of the above- mentmned electrlc contaets
i is closed by the movement of the first of the
“electromagnets, as above described, the flow -
{ of current through the high- 1eswtance wire
Teats it, and the heat being communicated
from it to the vertical rod or wire eauses the
The upper end of the rod

or wire by this expansion is adapted to move

55

6o .
- ﬂemb]e piece of metal or the 111{6 equiva-

lent device capable of carrying a third elee-

trical contact, which is made by the move-

‘either near or a,t, a distance to be esmblmhed'_ “ment produued by the expansion of the ver-

which after a.certain lapse of time is auto-
matically inter rupted, a second electrieal con- |
~ nection being at the same time mmnmlned or.
- estabhshed fc:r a certain period : |
- My invention is espeemlly apphcable to-
o _telephomc purposes, and in. pa1b1eula1 where |

1'tical rod.. The heating of this coil of wire
and. the consequenb expansion of the metal
This period of time may
. be arranged to suit the requirements of each

When this third contact
is made by the action of the heating appli-

‘ance, it throws a second electromagnet into
“parallel with the first.

| tracts' its own movable armature, which on
‘being attracted breaks a contact in series

- One of these contacts | same.time it makes a fifth electuu contact,

~ connects the exchan ge- generatm to the line,
- causing the SlleGl‘lelS ‘bells to be rung. |

The 5et30nd of these contacts connects the |
"' erﬂ'lzmn' it as lonﬂf as the line is 1n use.

which has the effect of permlftmﬂ' the cur-
‘rent to continue flowing through the coils of
the second electromagnet and to wntmue en-
When

'?*.the ﬁle of the electl omagnets is thus thr own

out of circuit by the aperatwn of the second,
‘it of course releases its armature.

‘T'his in-

This second electro-

the almost instantaneous opemtwn of the au-| magnet is not ener ﬂ*ized until the metal rod of L

PR tomatic swnalls Of such momentalvduratmu 1 the above-deserlbed thermostatic timing de-

~ that the bells do not rmn* lonn' enoun‘h a,nd m_ viee by expfmdmw makes a contact and at-

some cases not at all. |
. Electromagnets are eonneeted in Such a,.:
.~ way with a battery or its equivalent tha,tthe?
~ making of a contact by the attendant or op-

. erator at the exehanﬂ'e energizes one, of them.

‘This electromagnet wheu thus energized H‘J*';f ’
“electromagnet from the circuit, while at the

75

‘with the first of the electromagnets already -
| mentioned, thr ough which the current which
~energized it has up to that instant been flow-

80
ing,. dll(] thelehy disconnects the said first- = |

90

terrupts the connection between the genera- -

-'T'he

Theeffeetthele-_~- ER |
'fexchdnn‘e, to cause the %ubscmbm s bell to
start and continue ringing until the timing

100 "
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inay be the more readily understood, I hereby !
‘refer to the accom pan}mn‘dmwmws which I

also at the same time nmke part of the pres-
ent specification.
In the drawings, Figure 1 represents dia-

crammatically the component parts and the.

electrical connections employed when the

time interval during which the calling - bell

shail ring is determined by an electric' ther-
mostatic device.

views of an alternative construetion, in which

the requisite time interval is oe(,upled n ef-

| teclmu‘ a definite movement from rest of a

-

20

~arm p at one end and to ad;jubmbl

25

20
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clookwor kmechanism; and Figs. 5and 6show
a further alternative tnmnfr device, in which
the interval is ocecu pled in e feetmﬂ' a definite
movement from rest of an electmmotm

In the diagrammatie drawing of Fig. 1, M

and M’ are the electromagnets, pmmded re-
_qpe(,tlve]} , Witi1 the ar matm% a and a', held

1n normal position by qmtahle means, csu(:h as
the helical springsnandn’, attached to a fixed
e SCrews o
and o', mou uted in prolongations of the arma-
tures ¢ and a’, respectively. A second pro-
longation of the armature o at its other ex-
tremity carries a wedge b of insulating ma-
terial, adapted to pass between the curved
ends of the flexible metallic springs or arms
d and d, secured in the block of insulating
material e, to which likewise are attached the
cout‘mt-bpl1n~:rsjfmthemannershow n. This
second prolongation of the armature ¢ like-
wise carries a rounded wedge or roller of in-
sulating material ¢, addpted to slide upon the

‘Dbent end of the contact- Spr mfr h and displace
it axially.

The armature o' of the electro-

magnet M’ carries a contact-spring 4, which

" normally makes contact with the contact K,

40
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butislikewise capableof and adapted to make
contact with the contact K*at the end of the
contact-spring 7.

g 1s the fine-wire high-resistance coil of the

heatmﬂ'mmlnﬂ‘dewce which is colled, as seen,
This V@I‘blCdl rod + 1s_

on the veltlcal rod r.
fixedly secured to the blockm and carries at.
its top the block of insulating materml m'.

The bent 10(1 or spring ¢, secured at ¢, re-
poses on m'. The heamntr-coﬂ of this a,pph-
ance is connected to one pole of the local bat-
tery B’ by the lead [?, the other end of the said
coll g being connected to the contact-spring
h by the lead [*. The other pole of the bat-

~ tery B’ is connected to the adjustable contact,

55
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. gs”

 is the generator, which is connected
by the leads Z’" and [° to the contact-springs
d d, the contact-springs f 7 being connected
by the leads [and /' to the two sections P and
Pl of the plug P, the section Pc of this same
plug P is con nected to the two electromagnets

"M and M’ lw means of the lead /5.

T'he remaining connections of the electro-
magnets and the other parts, which are shown

in the drawings in their positions of repose or

the positions they usually oceupy when the
apparatus 18 not in use, are as follows: The

72 and the lead [’ to earth at E'.

[Migs. 2, 3, and 4 are three.

712,619

Pec of the plug by the lead 5, as aiteady ex-

plained. The other end of the winding of

~the electromagnet M is connected by the lead [

totheadj astable contact K', the electrical con-
nection extending farther throngh the spring
The lower
end of the winding of the electromaﬂ'net M'is
connected to the contact- qpunn*y The jack
J has two contact-springs s and s’, connected
to the line-wires L and L/, while 1ts bush C is
connected to one pole of the station- -battery
B, the other pole of which is earthed at E.

It will be understood that the connections

to the plug P are in part flexible connections

to enable it to be inserted into the jack J.

Thefunction of the apparatus is as follows:

When the plug P isinserted into the jack J,
the section Pc making contact with the bush

C causes the .eleobmmagnet M to be ener-
gized. Thecurrent passes from the unearthed
- pole of the battery B by way of the lead * to

the electromagnet M, thence by way of the
lead [5 the eonta,ct K’, the spring 2 and the
lead 1° to the earth at E’ and thus completes
the cirecuit. The eleetromaﬂ'netMtheleupon
attracts its armature «, the movement of
which produces two IeSllltS—ﬁlSt the wedge
b by separating the contact-springs d d and
causing them to make contact with f £, puts
the ﬂ'enera,tor G into electrical connection
with the line-wires L and L' by way of the
leads [ and [/, th@ sections Pl and PIl’, and
the springs s ¢, thereby causing the bell of
the subsecriber who is being called to ring;
secondly, the spring h by making contaet
with the stud K3 eompletes the. c1rcu1t of the

battery B’ through the thermostatic device.

above referred to. The current from this
battery passes through the high-resistance
wire g, heating the same, and giving rise to
the gradual expansion of the rod r, with the
result that the displacement of the contact-
spring ¢ causes it to make contact with K%
When contact between ¢ and K! is estab-

lished, the electromagnet M’ becomes ener-

gized, ‘the current from the battery B passes
fr'om C through the lead % through the elec-
tromagnet M’ and the lead [* to the contact
I3, thence through contact-spring ¢ and the
lead I° to earth at K.

stud K' and to make contact with the stud
K* at the end of the contact-spring 5. This,
as will be seen, breaks the circuit of the elec-
tromagnet M, which therefore releases its
armature a, With the result that the connec-
tions between the generator G and the line
are broken by the Wlthdlawal of the wedge
b from between the contact-springs d d, and

the subseriber’s bell consequently stops ring-
: 111(}*
is also broken, interrupting the circuit of the

Contact between K® and the spring g

battery B’ at the point K3 The coil g being
no longer supplied with current cools down
and the rod 7 by eontracting causes the spring

electr omwnet M is connected to the seetlon g to gradually revert to its normal pomtmn

The armature ¢’ is
consequently atmacted thereby causing the
contact-spring ¢ to bieak contact . w1th the
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~.of position.
- views of this dppdmtus, the lead of the
~ _wires and the connections being shown dia-
agram m.«uleally
"[‘lﬂ' 1 are similarly lettered. and numbered.
o In 1;111% case the coils of both electromagnets
. M and M’ are connected to wire [°, so 'tht'
. Dboth are energized at the same time, the cir-
. cnit around M’ being connected’ dnectly to.
| earth at E2, while bhat around M is led to
- earthatE' tthll”'h a spring-contact K’, as in
“T'he wedﬂm o of b between the Sprmfrs'
- d oompletes the mremt through the generator
~and bell as before, and the attraetlon of thear-.

“mature o starts a clockwork mechanism into
At the end.

40
:'_"Fw‘ 1.
. TS

" motion in the following Imanner:
-of thearmature there is a sprin ﬂ*—pressed pawl

o will be undeubood from the rmtme of t,he
'-thermoqtatlc device that GOI]tst is not: esmh-.__,;
“lished between ¢ and K until an (Lppreel..-mle;
time has elapsed sinee the insertion of the:
5 plutr into-the jack, so that by d(]]ustmg this
~time constant of ‘the device the" ]enﬂrth of
- time dumntr whmh the subseriber’s bell con- |
~tinues to ring may ‘be varied at will.
- however contact has been made between the
spring ¢ and the spring j at K?, the mdcrnet'
M’ still continues to be enelﬂ*wed as lmw as
~ the plug P isin the jack, its eircuit. bemw in
. that case eompleled through the spring j,
the spring 7, and the lead I’ to'the earth at
the ]}]Il“‘ is  tinally
w1thdmwn from the ].»u:,k the section Pc be-.
~ing no longer ‘in electrical contact with the
~ ringor bush C,the magnet M’ loses its energy,
and its armature returns to the position
shown inthedrawings,in which condition the
-~ apparatus is ready to.‘operate again on theg._
~insertion of the p]uﬂ* into the ]a,el{ J. -
‘- Instead of thetime occupied in ringing be-f
© mg depended on and defined by the necessary{
23 intervalrequisite to heat and expand a given
~ piece of material it may be determined by |
~ the interval required by a force derived from |
- theattraction of an armature to generate mo-
© mentum in a revolving fan through a clock-
work. me(,hdmam and effeet a deﬁmte change

When, however,

Figs. 2,3, and 4 represent three

Parts which correspond to

- a2 which engages with the teeth of a crown

5O

55

- 1move in obedlence_ to the force. |
- tain amount of movement the contact be-
- tween the .spring ¢ and the screw K’ will be-
60

mtehet wheel in its movement from right to
left.

fan into motion, permitting the armature to

broken and the maﬂ'net become deenelmzed

The consequent: Wlthdraw*al of “the. wedﬂ‘e b
~will throw the generator out of circuit wwhf'
the line-wires, and the 510*1'1&1 -bell wﬂl eease
~ to ring. | |
A furthel altematlve method of detelmm-_

ing the length of time during which the sig-

. nal_ -bell should ring is. shown in Figs. 5 and b

AS,.

Theratchet-wheelisinonewith atoothed
‘wheel , which gears with a pinion which is:
~ a part of a spindle carrying a gear-wheel x'y
- which gearswithasecond pinion which forms,

~a part of a spindleon which a fan v is moant-
‘ed. The attraetion of the armature starts the

Aftera cer-

F

.—

_tel'y, a. plug,

in whleh an (,lectmmotor 18 started mLo mo- -

‘tion,; and after a certain movement a.contact
‘is made which stops the ringing of the bell.
The npemtmn mmmatelv 1esembles that of
|- I111r 1.

“Corresponding parts are couebpmd-

The eleetmmnbor” 18 con-

helix of Fig.1. The motor dnve3 a fly-wheel

"W by a worm 1w, engaging with teeth formed
on the face of W. Thexe is a projection ¢q
on the rim of W, mhmh on contact with the
‘spring named K‘1 causes the same office tobe
'_performed as the like-named parts of Fig. 1— =~
that is to say, the magnet M’ becomes ener-

| gized and M deunewwed-—-—-so that ‘the bell
;whleh cominences. to ring when the motor is-
started ceases ringing when g ::md Ia_’f make- -
]contact S

| clalm-—

ingly: lettered and llle lead of the wires and
the situation of the contacts are: shown dia-
grammatically.
fstrm ted with three pole meces, so as - to be
-seif-starting in any position..
by the hrl,rtmy B’ when ‘the circuit is com-
pleted by the contact of the spring 2 with K.
‘The motor is, in fact, 1uterposed between the
‘wires I# and I? instead of the high-resistance

75

It is enerﬂflzed. o

1. A combma,tmn of two combmatlons of

'_ele{,trleal and mechanical devices adapted to
effecttheobject of calling subseribersthrough

95_.

telephone - exchanges for an automamcally-f

limited period of time of which one combi-
'-n:a,tmn consists of a constantly- Workm gen-

erator, a relay-magnet and almatme, a bat-

wire eonneetlons to subsecriber,

J_ack of the first combination.

switch-jack, spring-contacts and
| these - ele- .
ments being so dlsposed and adapted that the
insertion of the plug in the jack completes
a local eircuit through the babtery and relay-
magnet, the ar matule of the latter being
;adapted tocompletea cireuit through the gen-
erator and the qubsembers wires: the other - |
combination comprising a second relay-mag-
net and armature and a time- GYpeﬂdlnﬂ‘ de-
vice containing a moving part whichis nrged
by electric energy '%WltCh@d in by the first
combination and which is adapted to break
the local cireuit established by the pluﬂ' a,nd o
- II5
2. A combination of two combma,tmns of--':_ o
'electueal and mechanical devices adapted to

110

effect theobjectof callingsubseribers through -
telephone-exchangesforanautomatically-lim-

ited period of time of which one combination
‘consists of a constantly-working genelator,

120

relay-magnet and armature, a bdt.tery aplug,
smtch-,]ack spr*nfr-conta,@ts and wire con-.

nections to subseriber, these elements: being
SO d1sposed and addpted that the insertion of -

125

the plug in the jack completes a local circuit

subscribers’ wires:
eompmsmw a second relay -magnet and arma-
ture, a second battery, a

through the battery and relay-magnet, the
‘armature of the latter being adapted to com-" =
plete a cirenit through the D‘enerabm and the -~
‘the other combination 130 =
10(1 a high-resist- .
ance eml wire cannecmons aud contacts and -

105 |
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net the latter being adapted to complete a
local circuit through the second battery and

high-resistance coil which latter is so disposed

as 130 heat the rod which latter is adapted to
complete a circuit through the second relay-
magnet whose armature s adapted to break

| the local cirenit established by the plung and

- I0

jack of the first combination.
3. In combination with a device add,pted to

effect theobject of callingsubscribersthrough
telephone - etehanwes_for an dtxtornatlcally--

~limited period of time a furtherdevice,adapt-

5

ed to ptevent an unmtentmn&l repetition of

the calling-signal by providing an alternative |

¢irceuit; thmucrh the battery and relay-magnet

which causes the termination of the period |

of ealling, consisiing of a spring contact-plate
on the armature of such terminating relay-
magnet and a contact-point in electrical con-

nection with the coil surrounding such mag- 20

net, these two being adapted to wmplete an
elecm ical circuit throuﬂ'h a battery after such

“magnet has otherwise bewme energized and

haq attracted its armatuare, substantially as
described. | - 25

In witness whereof I have hereunto set my
hand in the presence of two witnesses.

ARTHUR THOMAS MILNOR THOMSON.

Witnesses:
‘F. W. LANE,
W. M. HARRIS.
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