TYER’S KEY-TOKEN INSTRUMENT WIRING

Ly

o) 50N o
[ i
| L
7 ] RlNGfNﬁ
| rersme——— |
o e -LEV
commuTATOR |____EZ Dk Ny 1 L
LOCK ——> ™ 4>Esr~1’=’-':1.,‘*"
COMMUTATOR —> - > E } g:-‘ % :
-2
3=-POSITION [ [ L
£ AL -
L EARTH
= oA
RETURN
0« >—) POLARISED
“cuT-0UT
NoRMAL }(i q;
TR AIN i 4
Coming -4 Eea
FROM 20q
TrAIN {, i
GoING |_ r
To - i
v l
ﬁHHHH'HHHHrHﬂ-"— .
To LEVER

INTERLOCKING
CircwT

- E |8




I

; —_ : C 0 .00 < T " ;
Commutator having feur positions, i.e. 0 95 180° 270° which is rotated

by turning of a key token when withdrawing or revurning it to the instrument
magazine.

Electric lock on the commutator energised by the operation of a Eblarised
relay by the correct release current =t the other end of the key token
section.  This lock only energises at 20 or 270",

Three position indicator showing "Normal® *Train going to" or "Irain coming
from". (See later description of working)

Iokea Tnstrument Galvonometer in series with the line when the commutator
is O or 180",

Polarised Circuit Breaker in series with the 12 ohm. bell.

Ringing Key

Signal section lock relay independent of the instrument with 1 ohm. pick up

%

and 1800 okm. hold up coils.

Preliminary

It must be first understood that it is essential that the commutators
at both ends of the section when installed are both at 0° cr both at 180°C,
To check this, at 0  the first pair of contacts on the commutator are making;
but at 180" contacts 2 and 3 are making. Otherwise,; the correct polarities
are not maintained.

Operation

; . o .
Assuming both insitrumenis arc at 0 then the operation for the
movement or a train from "AM to VB jgs—

OFFZRING TRAIN

"A" will ask "is line clear" by using the ringing key, to operate
bell at "B" as follows:~

With commutator at "a" a4 0° ringing key will put positive to line,
in at "B" on line, then commutator contacts 2/1, then indicator terminals
3/2 holding pointer toc the left at "Normal™, then via polarised circuit
breaker breaking the contact. This will break the hold up circuit of the
section relay if still enargised Then to 12 ohm. bell, key normal to
contacts 6 on commutator, to Galvo, to ccmmutator contacts 3/&, 1o return
to box A" to commutator contacts z:rL/'}J to Galvo, commutator contacts T, to
ringing key depressed, to negative battery. We thus have bell rung at "B"
and both "A" and "B" galvos deflected.

LINT CLEAR FROM "B

If "B" is able to accept he will reply and hold down on the last ring.

TAKING KTY OUT AT ™A"

"A" watches his Galve, and while it is deflected he will 1ift one key
up te the aperturg to engage on the barrel of the commutator and turn it
anti—cloqkwise 90",

This will cause commutator contacts & +o break; but 5 to make.
1/2, 3/4 still making

Circuit will thus de line, commutator contacts 2/1, indicator terms
3/1, then through polarised relay; commitator contacis 5, Galve, commutator
contacts 3/4 to return.
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TAKING XFY ouT AT A" (comt.)

Polarised relsy energised gives:— local battery positive, contacts
of polar relay, commutator lock ceil; sectiun 1iever contact normal, pick up of
1 ohm. relay, then to negative.

1/1800 ohm. relay holds thuss—

Hold battery positive, polarised circuilt breaker,

spccial contact nyt in instrument (described later); lever contact
(shown DB), through relay contact 1, 16800 ohm. coil of relay to
battery negative.

KEY QUT AT A"

Commutator would be turned from 900 to 180° to enable key to be
withdrawm. Tndicator now "train going toM.

The section lever can now be pulled.

Note now the position of the commutators:-—

At "B" the position is 0°; at "MA" - ab 180°.  This is called
“out of phase"- At "A¥, commutator contacts 1/4, 2/3 are made and any

further ringing from "BY would, via commutator contact 5 be the wrong
polarity for the polarised relay %o operate-

Correct Polarity

s AR o : .
Hote. When commutator at "AY a® 90 positive on linc from WY gives
positive at relay.

8] E -
When commutator at wAN o4 270 positive on return from "BY gives
positive at relays

KEY ON TRAIN

The key tcken is now delivered to the driver of the train to "B".
The restoration of the section signal at "A" will cut the feed to the hold
up cecil of the section relay which will now drops Lever contact isz—

passing contact broken when lever is replaced; shown as "IB".

At "B%, ths key token is inserted intc the instrument, turned
clockwise through 180 degrees and allowed ‘o drop into the magazine.

TNSTRUMENTS "IN PHASZY

This means that the commutators at "A" and "B" are at 180° or Min
phase" and any ringing will put negative to line, but the position of the
commutator at the recelving signal box will change the polarity for correctly
releasing the commutator lock.

", 0,8, "

When "B gives "Train out of section", the ring with commutator
at 180° will give positive %o raturn and with the ccmmutator at "A" at
180°, through contacts 4/1, indicator terms 3/2, (tc show "LINE NORMAL™)
picking up polarised circuit bresker; via bell,; key, commutator contacts
6, Galvo, commutator contacte 3/2, to line to "B Box-

Polarised circuit brezker contacts breaking will drop section
signal relay if the signal lever has not been replaced.

b= 1 3
Cancellirg

Should the trein have been shunted back into a Siding at "A" or
for some other reason not gone through the section, when the token is
replaced in the instrument at "A", a contact will break dropping the section
stionzl relav.




The contact is marked on drswings— necntact in main instrument
broken momentarily when replacing ey in main instrument™.

This contact will also break on taking a key out of the instrument
before reaching the commutator lock positicn, but this is by the way.

TNDICATOR WORKING

For the szkec of brevity the working of the 3 position indicator was
omitted but the effect of currents through the coils connected to the
terminals is as followss—

POINTTR POSITIONS

LFFT CINTRE RIGHT
"line Normal” “Pprgin coming from" tTpain going to®

Terminals 2 and 3

The two 50 ohm. opcrating coils are connected in parallel between
terminals 2 and 3 thus giving a joint resistance of 25 ohm.

Current through the coils from terminals 2 te 3 moves indicator
pointer to the right, currcnt from terms 3 to terms 2 moves oOr holds the

pointer to the left.

Residual magnetism holds the pointer at the operated position when
current ceascs

Terminals 4 and 3

Carrent through the 40 ohm stop coil from terminals 4 to 3, turns
the stop armaturc counter clockwise and sets the stop sO that the indicator
pointer, when moved by current through the operating coils, is arrested
on the half-dcflection pesiticn i.e., at the "Train Coming From" indication.

Terminals 3 and 1

Current through the 30 ohm stop coil from terms 3 to 1, turns the
stop armature clockwisa, thus clearing the stop and allowing a full deflection
of the pointcr to the "Train going ¥ indication.

The sequence at "A" box sending a train iss—

) Ring out, terms 4 to 3 sets stop for "train coming from"

2. Ring in, terms 2 to 2 No action

3a Commutator 900, terms 3 to 1, - sets stop for sitpain going to"

4. Commutator 1800, terms 2 ic 3, — operates indicator to "train going
tON

5__. Receive vpL0.S. ", n 3 to 2; - i it " "line normal®

5

The sequence at "BY Box receiving a train is:-—
1. Eold Ringing Key, terms 4 %o 3 gets stop for "irain coming from"
2 Token ocut at "A" Box,; one beat on bell from VA" to "B

(positive %o return) terms 2/3g operates indicator to

“{rgin coming from®

3. a7,0,8." to "AM, terms 3 o 2, operates indicator %o %line normal®



The usual form of section signal relay is 1 ohm/1800 ohm. “SYX"
pattern with terminals 1 to T as followss-

On Diagram
i, + ) 1 chm. coil pick-up R. H.
2u - g LnHo
3. - of 1800 ohm. ceoil L.H.
4. 1o plate of relay and lever contact A position. Arm
5. + from "DB" contact Front
6 to key Arm
7. + from battery Tront

The above description only applies to instruments and relays of the
particular type and should be varied appropriately to suit earlier or later
models.

Similarly, the description is a basis for the understanding of
Auxilisry Key tocken instruments and long and short section working.

Reference and acknowledgment

Paper by Mr. R.0. Willmott — “Single linc instruments on the S.R."
S,R. Technical Society 10.4-1951.
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