=

through the anode of the walve., This procoods until
the plate voltage 1s too low to Support a dlaschargo,
and CllA is recharged and the eyelo rupuats itsolf,
Tho striking voltago of the plate is dupendent on tho
-grld voltnge, and hencoe by varying switch 53 and ros-
istor R324, tho charge and dischargu eyelo may bo
«made to synchronise with tho froquoncy of the input,
voltage to the grid, 83 and R324, of coursa, maroly

" alter the

time takon to charge the condonsur up to a

Elven voltagu.

DESCRIPTION - VIDEO AMPLIFIER AND U.H.F. DIODE.

See aspecification.

D?SGHIPTIOﬂ - CATHODE RAY USCILLOGRAPH - 9086,

ol

to ‘earth, to keop U.H.P. off tho plaotos.

OPERATION.

1.

2. Initial adjustmonts -

(RD14 /42 )

With respect to the potentlal of the electron gun
(or cathode)  and heater, (which aro Jjolned) the othor
clcetrodes have potuntlals as follows:- '

o Bw

The grid is moro nogative and the intensity
1s controlled by a potentiomcter which varlies
the grid bias,

Foecussing eloetrode 1s mora poslitive than ghe
cathode and its potential is varied in order
to vary the focussing. b,

Acculerating clectrodes are joined to tha "X"
and "Y" plate junction, the whole belng cone
siderably positive, -
"X" shift 1s mercly an alteration of volte -
age betwoen the "X" platos. !

"Y" shift alters D.C. volts betweon "Y' plates
at the same time keaﬁing one of the "Y' plates
(the active one) at "earth" diroct current
potontial, , *

wit 2" Pop "X" and "Y" plato selector switches sco .
"Specification.” Tunable U.H.F. filters are con- 5
‘fiveted from tho defloction platos of tho oscillograph

Sce tablos 1 and 2 for voltagu analys:a,

A,

4
.I

Défloction consltlvity of "Y" plates =

(1) Connect a 60 volt battery botweon ™Y plate
or Vid, amp." bonana sockoet ond "earth"
(Fig., 3). Connect a voltmotur ameross
the battory. .

(2) 8ct "Y solector" (Fig.2) to "EXT." and -
"X solector" to "COWT. T.B." and adjust
"AMPLITUDE" control (R35A - Fig. 2) till
a convenlent horizontal trace is obtained.

(3) Then with battory on, the trace should
move vertiecally .55, .85, or 1.5 inches
according to whothuor the switeh on the
power pack ls.set to 1900, 1300 or 750
volts, Tolorancazs of ¥ 10% are allowod,



-
B. Frequency of calibrating oseilla tor -

. {1) Connect a negative pulse to a standard nali:
2 brator unit T.17, whose switch is set to mlo"
range (31 kC/s). .
(2) Connect the output from T.17 to "Y plate op
vid amp." terminal (Pig.3) and connect the
_ ?agati?e pulse to "TRIGG. PULSE". terminal
1 - Fig-.‘l ] - . : i3

" (3) Set "Triggering pulse" ‘switch (Fig.2). to
"-ve" and "Y selector" switeh én "EXT." or
"YID. AMP.", and "X selector" (Figz.2). to
"TRIG'D. T.B," : ;

(4) Then "Y selector" switch is thrown from this
setting to "Cal., Osc." setting and C204
edjusted until there are epproximately 6,2
cyeles of the calibrating wave from V5B in
the space on the scresn between the second s
and third pips from the T.17 ealibrator, -, |,
As the wave and the pips do not appear on 5.~
the secreen simultaneously the distance between
the pips can be marked with a sultable glass
marking peneil. The accuracy of ad juatmeng
should be 10%. The case of the instrument
must be removed to adjust C204.

Cy Measurement of the veloelty of the triggered time
base = ) ] o
(1) - Set "Y selector™ switch to "Cal, Ose, " -and
"X’ selector" to "TRIG'D. T.,B.", and & pulse
to "THIGG. PULSE" socket. Set "Triggering
pulse" switeh to the appropriate position
for the time base to appear on the scroen,

(2) There should be 3, 6 and 12 complete cyeles
in the first inch on tho fast, medium and
slow settings respectively of "Triggered T,B,"
awltch, ; fame G0 s

(3) PFor convenience 3364 ("Trigge T.Bs length
Fig.4) should be adjusted with a screwdrlver

4 until the time base fills the screen wlth
the switch set to "slow." .

(4) Note that this time basc is not linear, being '

faster near the start of tho troace, and
followlng an exponuntial law. Yo

o

Dy -Operation of Thyratron time basa.

(1) Set "X selector” switch to "Cont. BB
"Amplitude" control so that the herizontal
trace rills the sercen, and "Sync." control
about 1/4 full on. =g

(2) Connect the wave form it is desired to view,
to terminal "Y plate or vid-omp." and also
to Cont. T.B. terminal and sot "Y selector™
swlteh to "EXT" or "Vid-amp" as desired.

- (3) Adjust-"frequeney fine" and "frequency coarso"
+ controls untll a stoady wave appears on -the
A8 {!I‘ﬂan L] a 5 g

RD14/42), .
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(4) Note that in "EXT" position of "¥ selectop" switch
a -direct connection is mode io the "Y" plate, and 1f -
. appreclabile D.C. voltage 1s assoclabed with the -

unknewn wave , an external zon:'onser should be -
inserted between 1t and tho "Y plate or vid-amp, "

torminal.
o ok ' : TR
(5) This time bude’ctin also be uagd in conjunetion
- with the U,H.1; dicds by putting “¥ geleatopr”
to "U.H,F," and connecting the ‘coaxiul U,H.F.
input tp the "U.L.F." coaxial commoetor,  For
furthﬁf Hetalls seo "Operation of U.I,F. dlode"

(6). It pan also be used to view the calibrator wavo
by throwing "Y aseclector" switeh to "cal-ase,"
and by connecting the triggering pulse %o, "eyme"

-+ @8 woll as "triggering pulse" terminal, (Not

- very: satlsfactory).

Gparﬁtion Bfﬂﬁ;H.F. diode.

1. When q&rbigr is pule: moduletad and o triggoring
pulaq:igﬁpvﬁilablg. : .
R : Ja: L i : :
A, Connegt the carrier to the scaxial eockab markod
3 "Y plate or vid.amp" Connect tho avallable

" pulse to banana socket "Prigg. pulse,"

By Bet "Y solector" to "U.H.F." and MX" selector”
s bo- ™PRIG'D, 7.B." ‘ond ‘set "trigooring pulse"
switeh to the appropriate polarity and a vidoo
Eulse'ahauld appaar, on the scrceon. . Adjust: to
s sluw",:“pﬂ?ﬁumﬂ or "fast" as desired. i
Ce . To measurc ‘the: pulse longth switch "¥ seloctop
- te "eal. d'sc." ond count the ealibratop waves
between the positive and nogative slopes of
the pulse and remembering that one calibrater
s Eranu-rapreasnta 2 microssconds, the pulsc

+. length can be daturmipﬂd.

e

E;iqu;ripr unmodulated,

A, Sot "y golactor" tn-ﬂﬂlﬂ.ﬁﬁ" ' Thon the aﬁcﬁ
“..or time boee will move verticnlly by an omount
~equal to the poak of the carrior.,

e dﬁrriar modulated with 400 erele, 'with no trigger-
Ing pulse, available, g : .

A+ Sct "Y soloctor" to U.H.F. and "X seluctor" to
"Cont. T.B.". Then the fine and conrse froguency
controls can.bo adjusted to show a 400 cyclo &

. pattoern .on the scroun, but 1t cannot be synchrd-
nised.excopt by improvieed internal connections
"tﬂ thu-ﬂ.'ﬂ.ﬂ. ; = i F

4... Tuning the U.H.P. filtors.

A. C5A (Pig.3)." With a roctified U.H.P, carrien
displayed on the Screon, adjust C54 until tho
“"mush™ on thg¢ seroun is roduced to ‘o mindmum.

B. C5B and C5C (Plg. 1). FRomove tho ecasac of the

: Instrument and €SB and C5C will bo found mountaod
atithe rear of the 906 socket, Bring o strong
U.H.F, carrier near thoss condvnsers end adjust
them until the "mush" on the serecn i1s at o minimum

. ! FD14/42)
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TABLE 1 VOLTAE ANALYSES

. Measured on Weaton 772 Analyser. ~ Roadings
l, 2, 3, 4 and 6 mcasurced with no signal input,
5 and 7 with triggored time basc opurating.

Valvo Flato Serocn Cathodo
ST . vea 190 270 15
2 V2B 290 270 o
3 VaA - 225 140 12:5
.4 V54 18 100 0
5 V54 150 225 0
6 V5B 175 115 0
7 V5B 250 215 0

TABLE 2

Measuremonts along the voltage divider &.J. (Pig.l)
with tho nogative torminal of the voltmotor connuectod
to A, and tho positive toerminnl econnceted to tho test
polnt aspecifinod.

Tost Polnt 1900 volts 1300 wolts 750 volta

1 B 0=70 0-45 0—33
T2 D T Tas0-570 | 250-400 | 140-240
ECE D ¢ ss0  2a0 130
e w T 570 400 240
cxitiliads ot W . “8s0 00 850
S e 1160 sz0 410
e TR T1ae 1s0 650
e W & - 1810 1210 770

Roading 1 is mado with "Focus control" cuntral and
Intensity control is varlied over 1ts range

Rending 2 1s made with Intonsity control cuntral and
"Focus control™ is variod over its rango.

Reading 2 to 8 mado with "Focus" and "Intensity" con-
trels in contral position.
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Service vesi nation I ge
Specification

Introduction

Description

Operation

Twpiecal Uses of Signal Generator

Table 1

Fig. 1
n1A
nooo2

. 3, 4, 5 & 6.

Hicrovoltidecibel Conversion Chart,
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SEIVICE DESIGNATION . el -'
PG, Unit T.14 Signal Generator - tyne C (..ust)

lli L-I;!. - Patta ED-{AuBtJ 21&
il.“.?. - ZG.{MGB
Ri“d--.aI". = Teat set tﬂ]e J'L? 2
Y108/60017 =
5 Serisl Fo, = . R T A
P.M.G, Unit T.12 Signal Generator - type MP (AUST.)
R : R.a.H, = Patt, Ho. (aust) 215
-'n'--tHoF- - ZGAMU?
R.uWAF. - Test set tvoe 46
¥108/60006
Serial Wo.

SEECITICATION,
(1) Preguency range -

Unit T.14 25250 mC/s continuously variable
Unit T.13 50-100 mC/s " "
Unit T.12 140-300 mQ/s " "

(2) oOutmut runge

A, With 79 ohm load,... 1 mierovolt to
0.1 volt " g i
T ‘ith o -en circuit load.... 2 microvolts
‘t-l;‘r ﬂoE ‘l-"{)m ‘s

. In both cases the outhut is continuously
varicble vetween the stuted limits.

(3) Frevuency indiccotion -

Graduated dial morked 0-100 divisions
rotating through 180 decrees. Each division is
further subdivided into 10 by means of & vernier dial.

(¢) oOutput indication

Output ie wvaried by neans of o logarithide
piston aticauvator fron 0,1 volt (0 deecibels) to 1 ?
microvolt (100 decibels below 0.1 volt),.and.a rotat- ..
ing seccle is morked every decibel from O to 100 db,
the motion having been changed to rotcry by ncans of ..
a8 rack and ninion, ’ y

(5) oOutput metering B

-~ nirh frequency diode 'is induetively counlew
to the oseillator tank circvit, e rectified out,ui .
is indicated on a 0-50 mieroamp meter, - Oscillator '
output is varied by varying the anode voltage until the-
pointer indicates on a uredetermined -‘datum aoint on
the meter senle, which ensures that' the oscillator is *
alvays set to pive & constant voltare across ites tank
circuit.

The datum reading is Unit.glj_ & T14_ . . Recd line on Sccle
et |t v ! L T



(6) Oarricr }odulotion -
The folloming cun be sclected with a 3-position uwitoh

‘'A. Carrier hndulutud to a uunutant ¢ sth of 304
(400 ¢/s) ,

B. Carricr unmodulatod;

C. Carrier externclly modulated. Tuo tcruainols
aro provifed fug thie jurpoac, Position C is
'-‘uau&lly used for u::odulzted corrier as well.

(7) Power Supply -

220-240-260 vnltﬁ}'gn eyele, A,C. A pancl that can
be separciely withdrean from the ~oncrator, i nd
reploced by another type of supply.

[Bl .Cirouit

A. -955 osoillator tuned by varicble condenser and
dumped inductonce, or txhnsmission ;ina.

B, ' Outyut,..Pieton attenuctor uith deeibel soile
courled to 75 ohm line, which ig terminsted ct
its inyut end by 737 ohus.

i1 e e J —— .
C.  Outrut metering - U.H.F. diode rectifier aand
c a0 c-mieronmactor with & further diode for zero
- adjustient.

D. . 6V6G modulator: - Golpitt'ﬂ 400 grele ':ﬂerhtur
+ (sec Description).

E. Povier pock,...5Y3G with choke invut to filter,
(9} Valves -. - - .

955  iae 1 off _ :

"'ngG eee 1 OFfT
5Y3iG ... 1 off

BARO or D1 ... 2 off {ruquiren rcsiﬂtnr in filament

- supply when D1 is used) - .©

955 e 1 uff (spcre) wmounted in e socket nndﬂr the

gnaarutor qhuaaia} T b

5{.'! “.\1 off {Bpﬂ.ru] # e capke®e R Lo Mal

(10] Contfols - el Tl e e

A, On-off power switoh (81) = . fa
B, On-off carrier switch (S3)

. Cu On-off-extornal modulhtlon uuitqh {EEJ
Do Output attemuator . .- ot Tamw
E. Carrier sctiiog :otautiaﬂatar {RZ} f"”* :
F... Pregucnoy control (cosrse and vernier)v ./«
G. Zero adjustment for rweter (sorewdriver aﬂjhatmnnt}
H, JFroguency modulation eliminator {inturnrl BOrou=

driver HdJultmentJ

(11) Construction - e

_ Power pack and .gonerator are semarate -anel rounted

"uaits, vhich cre cneloscd“in adjoinin: commartncnts
of 2 ccot stecl box. Haoneo potier npoack may be
removes ud reilaced by another type of poier cunply,

et gt

(ro17743) ~



IETROUNCTION,,

The signcl generctor ic reguired in R.o.F. tesctiog

for a variety of -ur.oses, some of vhich are lisied
belowuy S

(1)  For aligmuent ond sensitivity measw ement of
the intermedicte freguency chonnel of a
receiver.

(2) Tor overzll aligmmcnt and mecsurement of
absolute sensitivity ot the sirncl irecuency.

(3) For messurement of the image ratio of o
‘regeiver..

8 (4) For measurement of the stage goins of variom
stages of a receiver.

(5) For measurement of the bondwidth of o receives,
{5]"3br maasureﬁunt of the losos in fecders

(7) Used in Eonjnnctiun nwith a receciver Etc; for
measuring cbesolute field strens ths.

(8) For supplying a portable dipole, vhich radi. tce
a weak field, which is approximitely knowan.

-(9) TFor freguency measurement.

The instrument con be described under the follou-
i ing sectionol headings:

P 1) ﬂahillathr;i.J.Qﬁﬁ -
A. Unit T.13 and Unit T.14.

. This is & modified Hartley cirecuit hoving the
centre tap of the tank coil joined to cathode and the
anode fed throuzh a choko. The tank condenscr is
variable and tunes a 2:1 frequency renge. To prevent
undesired lenkage it is enclosed in its 1ittle shloldod
compartnent as chown in Figz. li. The anode cunaly
voltazec ie variable (sotontiomoter R2), in order theot
the carrier voltane across the tunk coil may be sct to
a constant level us indiecated on the meter ML, The -
adjustment R13 is to minimise undesired 50 cyele fre-
guency modulation, vhich is the result of ocpplying .,
alternating current to the 9595 heater. A1l outgoing
leads are hecvily filtcred, again to prevent undcsired
leakage. ,

= ; : © B, Unit T.12 Fig, 24

Elcotrically this is identical with Uaif T.13 °
and Unit T.14 ahove, but the tank induetince is more -
,econveniently obtained in this case by means of a
phort-gcircuited transmission line, whose lecnsth is
less then 1/4 wevelength over the whole fregucncy
ronge, With C.2B this forms a parallel resonant cir-
cuit vhich hzs similar charcoteristics to the centie
tapjed coil system, the differcnce being that the coil

(ro17/42)



1
reactance ls directly proportional to frequency, whereas
the line reactance follows a slightly different law of
variation, "4 further difference is that the dttenuator
and metering pick-up coils are at the low potential end , =
of the line, whereas they are at the high potential ends’
of the aoil. o :

{(2) Piston Attanuatur.

. This is a cylinder protruding into the oscilla-
tor compartment near the tank coll. .The inside diameter
of this outer cylinder is small compared with the smallest
wavelength used, and a 75 ohm transmlssion line, concentric
with the outer aylinﬂer, moves to and fro axially inaide
the cylinder. At its input end is a small pick-up obil,
which is inductively coupled to the tank ecoil, but scruanad
electrostatically therefrom. . The voltage pinknd up. by
the small coll varies logarithmically with distance as
the small coil.is .moved closer to the tank coil )

This attemuation characteristic is alan indapund—
ent of frequency within the frequency range used. in
order to aveid stapnding wave difficulties with the, trans-
mission line, it has a '75.ohm terminating_bgsistoﬁ'at
its input ﬁnd connected in series with ‘the pleclmup coil.
The reactance of the piclup coil is negligible compared
with 75 ohme.. The transmission line can therefore have
any impedance connected across its output end without
the occurrence of standing waves. The cutput. in micro-
volts across any load impedance R + JX can be calculated
from

'.a.:ﬂE!_..Rz-:v'xg y ; -
where E is the microvolts
reading of the attemuator (converted from decibels) and -
R and X are resistance and reactance respectively in ohms.

The usual cases, of course, are - _

"A. When R-=75 and X-. 0 and then ¢ = E.

. B. When R = infinity pn& X =0 and’ then e = ZE.
the signal generator simulates a simple ‘génerator with
75 ohm internal resistance, which is very handy for
coupling -to -the usudl .U. H.F. ‘equipment. A rack and
pinion converts from translation to rotary motion, for |
1nﬂ1uat1un on a graduated rotating dial. The unupling
of ‘the pickup coil is sufficiently loose that variationa
of the atterumator setting and alteration of the load
impedance, have only a small effect on the voltage dcross
the tank oircuit.and on the frogquency. In any case -'
the voltage can be re-adjusted to the datum valus with-
the control available. Details of the output connactorn
etc. are given in the tablo associated with Pig. EA.

(3) cCarrier metering - See. Fig. 3, which iz a aimpli-
fied ;katch of V3 and v4 and asanciated:mmpnnantu from
Fist A-l i " s

By alactromu.gnﬂtiu amp\,'.l.ing frnm the ‘tank caﬂ
R19 and R20 pick'up carrier.voltage which is rectifiad
and filtered hy V4, C17,.iR§ and Cl4, ,and the raaulting
direct current "i'lsplibe up_into. twczbranqhéx of ‘the -.
diode load carrying:currents.’i;". and "{g".”*"If the ‘dlode
V3 were disconnected there wnula be & considerﬁble initial
reading on the sensitive meter M1 evén when no signal °
were present to be rectified. This standing current

[RDL?I4§}'-
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throush the meter, hovever, is broked out by the si:né-
in;. current oI the doicde V3, since tne tio dioceu tead
1o seud curreut in ovwnosite directions throuv-h ID.,

The neter enrient oen be  djuoted %o Sero oy - aJusiia
the resistor R16, which cliers tire V3 diode current,
The advantagec of this system over the nnaventiua.l

" yucking EVBuEM is thet the two diodes werm U,

to .ether cnu the meter does not-.ick of: scale duria,

the avitoniog

on endof? neriods. ' Also the zeiro

readiug is sUbsteatial 1x iade; e~u¢nt of -over. su aly
varictions,

(4)

Jodulition,

The moduletin* aetion is exalodued o Yiln.

a

4, 5 an¢ 6, vhici are resmectively the intarndl,

unmw”vluteo and exvernal wodvlction positions, Orly
the significent components are shown, Acferiins <o
Figs., 4 aug &, -it will be scen thet in ecch 'éose 112

and R2 is

a

motentiometer conbiinvtion aerose Loth the

source¢ of u.2, supnly and uernas a. sourec of woduvlatin
volta: e (concenser G11 in T4 et ) Heaece variction of
the notentiometer RZ vill not H11Heei;b1rjaluur the
percentige of modulation, Jote that R14 in Cig. 4 is
selogted of the ri % value to jive 30 - o*vl uiﬂﬂ.‘

(5)

filtering

cule at both

-

Th¢ earrier cen be oud off by moo ﬂu of &ritolh
53 leaving the rest of the 6izn.l gc1cr;tnr wara.d ul”
end ia rurkin; condition,

Tover Puck. A S T - T

S
e

This is & cunvcntiﬂnc ek Uith-ﬁuitﬂhle-L.jd
in the zwi..s inmwet leads., The ezble councet-
ing the enermtor proper to the jpover maock’ is deiach-

euds and the smwothing uiit is on the

cnerator side, This:will perait of souwc othexr type
of povier supply vcelug vscd such os botterios, in: ,n*cn

cuse the .- valla

s0vier pack can be cu;;letulu ruuuruf from

wie renerator if dosircd. _ .

OFERATION.,

(1)

-

Initial adjuetuents fﬁnn& bir meawfceturer) -

N

B,

Vnlt ~e check - sci Tﬁhlu-l. . "

iith 81 {“inaj s:itched on and orfricr
suitehed oif (83) adjuct R16 (:croudrivesr)

until the meter recds zcro,

[
r

Eot carrior svuiteh (82) %o 0, uuéd nognlc-

tion evitch 52 to umiodulated aoszitios.

Conneet the atteuustor output Lo a rocuiver

vhose lirwt calibration is seeurutely
knovn iu mierovolie; cnd Bet the ~tien-
vator to 0 db (0.1 vol%).,  'Tuac the
reociver, und adjest the eorricr eclLivol
until the reociver iadicctes thet the
iaput to the rcociver (75 olms) is 0,1
voli. Tote the reacdin; “v" om the
cirricr metcr ML, o roacet thig
nrocess uith the ztteiitor sct to 100 db
(1 sierovoli) wnd %the earrvicr moter sct
to "v", Th¢ rcociver showld no: iudiec te

- thoet ite Liowd wolberne is 1 migrewolt,
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If it does 0%, the relstive izesh of the ek
on the iaion c:n be :ltered ¢nd the hole
nrocess re e.tec, vatil the vttenuctor outo-ut
correés. onds %o the receiver innut % ..11 ~0ints
of the soqu. Tris finnl recdins ?“ ghould
be recorded -s the dotum setiin; for iuviuve use
of the instruwient, The ceoguisitiovan of this
culibrote¢ receiver is a ¢ifficuli rovlen, so
mich so th t-.:djustueants to the - tteaustor e-l-
ivration should not be citeurried eice £ there
the lecgessorr elavorc-ie ecui-nent ic available,

L, -rfjestment of ercenta e nodulstion. Anv gon-
+  wenleut nethod cia be uscd. A gtrcishtfornrd

wethod is %o am lify the sizncl from the reneri-
tor in a2 roo0d recciver 40 ¢ level of severol
volta (with the ircuenov chanzed if ucccesary),
rectify "'ith 2 diode ith u hish ¢lode lond, .nd
filter the R.T. voltuge fro:: the diode loud.
Then mecsiivc the L.0. voltc V1 developed ucceross
the diocde loud, ..aé the 400 o.cle ...C. volis V2
(.10, ) develoued noross the diode loud. Thac
lattor is couveaiently done vith a v owua tube
voluimeter, Then erocat. o wodvlivicn =
2 2% 2007 Resistor Rl4 should be ecleotid

tu rivc 305 swdul.tion. This cdjustmont w111
heve been correcetly mcde by the acnufoeturcr.

E, &djust R13 (intcrncl scroudriver adjuatmnnﬁ} wetil
+ the fregoucney modulntion is ~t ¢ minimmma,

-(2) OService sdjustments.

ae Deforrin:: to initial -~Jdjustments above, vcotions
+ Ay By U and B ocm be donc in serviec if the |
neecess. rv ocguiwntcat is »veoileble, but Zor Boetion
C adjustuont should aot be stteunted.

Caec spare 955 ond oue sncre 2..50 vilve :ill be
+ found in dumsy sockoets buenes th the mcin jencrator
ch:ssis,

Ly Too fuscs M cnd T2 vill be found in the w-ins
lcods and loeoted ingice the pover poock conpart-
nent, Juse T2 scrves e purpose of councotin
tne pouer led to tvhe 220, 240 or 260 volt tap
on the tronsformer cs ncceuuit ted by the aoucy
au ._.1:.* av..il:ble,

&)
-

TEIC L B, OF LIGHE.W, (G355 L CR
(1) .dignment ond mecsurcioat of the intermodi. tu fre-
vitcacy chouanel,

The ccatre cunﬂectnr of the si nl gencrctor e-ble
i. coanceted to the mimer signcl grid ia pliec a  the-
sdotiug load (or leuGs) %o thot rrid end the shiclé of
the o ul, is coiccted to ch.oeis. The :ocaerctor is
sct to thwe desircd ILF. ~nd the cttemator turncd us until
5 reatliy: is obteined on the receiver outout & salew
Thc I..t. ‘tuncd eireuite arc then Tejuectcd in tura fu..
P - ?L‘.i: 1l the "111.11. ;.lu.r...ia.l b ¢k the = Uu\.;‘.ll.‘.-:'tul‘ tU
liove o 61tcDle rozéing oa thoe reacivcr ovt At actor,.
1o $he carzier is s iﬁchcﬂ off [53} <nd e outout ucu:r
To .ol notid. If 1% is less thon held the reoding - 4ith
¢ rricr sritehed oz, thc :ﬁt&uuqtnr out-ut shovld be Goorc.scd

(Rwl7/~2)
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and vige=verss until the readins, on the ieceiver

ouvtyuy meter with currier ofy is helf that ith
carrier on. Then the re.ding on the attenuator is
half the iaput at the mizer grid for which the receiver
ouviput is egusl to the noise ouinut. This, of course,
will oily be true vhea the in mt imwedence ox the ,,rid
is hi h counared with ¥5 ohus, If the in ut im.ed=

dince of the [ rid ie comprereble vith 35 ohins, the

forimla uvnder vescrivtion (bection 2) should be used
for obtainin: the outnut readin:, from the citenuator
ro. ding. I e noduletion of a moduvlcted sipawl is
being displiyed on the receiver output neter, the
same procedure is adonted excent thet saitch &2 is
used «nd the readins vith =n unmoduvlated corrier
shiould De half the recding vith & rwdwleted corrier.
In some coses the value of the modulated in .t si.mel
0 pive a fixed outsut is recuired. In such cacos
the ratio of outrut readiny s -sithout modulation and
vith wmodulation is usvally cuoted as well to serve
ag:-a guide to the si nzl to noise retio of the

“receiver,

(2) Bignal frecuency alismieut and meas rement.

Yhe seme ;cncral roecdure us for intermediote
frequeney (S8ceotion 1) is e&dopted with the folle.:ing
differa.cos: J

i-a tith the ettonvator outsut cable connccted
- dirdetly on to a @grid, the load im cdance
" (R % JX) vill ncarly alvways bc comaaravle
with 75 ohms, and the formula under Scetlon 2
of Bescripiioca must be used for deiternining
the cotuzl si nal at the [ rid of the valve.

B. The usuzl e¢asc, houever, 31ill be when the
Bignal ;encrator is connceted to .the receiver
insut, vhich uswv:lly is a 75 olm reoistive
iaut, cnd then the volte c at the rcociver
terminals is egual to the rcading on the
ativenuetor dial of the signel geacrator. .

C. In ali_ning the circuits notc that the I.7.
aligimont will uwsuzlly hsve bLeen dosc in a
previouvs sci up, so that ouly the oseillator
olroeuit . ad =i, nel circuit adjustiua ts need

" be doze with the i nal cucrstor connected
to ‘the rceciver ia-ut. Az beiors, the
adjustmcnts arc mede for mazdmen reuding: on
the reecciver outoHut nmcter.

(3) Measurcmont of rceciver imege rotio,

Usually at U,H.¥. the rceciver osdllator
frcovency is louer than the sijnal freocuciey. If 8o,
conaect the sirnal zcacretor o tho recciver 1o ut,
and note the ;oaerator attenvator readin;, for a fixed
output "V* on . the reeciver output meter.  Fhea lower
vhe gonerator freguency by an amovat aomiuvally coual
to tuiec the intormedicte frogucucy, iieorcasc the
attcnuator ocutput, &nd tune the geacretor over a fey
megacyelaos until a peak is obteined on the reeciver
outnut mcvor, und adjust the sttcouator until the saiw

‘reading "V' is obtaincd on the reeciver outnut scter.
,Then the imsje ratio is the differcince vet-ccn the
tuo deecibel rewdings of the attcauator,
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{2) Ethgu gﬂin mcaaurcmnnis ﬁf a r:chivur. _
Pi Conncat <o thL crid of e stase as dCEuribcd
An scntinn 1 and ture the rceciver.- If -wssible turn
u» the pencrator attonuator so that & roceiver outimt

reeging substantially froc from noisc is cotaingd.
Fotc the reading "V' on the outuuf motor ‘end the soncr-

etor attenuator rcediag. Then tronsfer the 1&aur&tnr :

putput cable to the grid of the follosiing velwve, turn

wp tho attonmeator w 11 thc samc reading Y ig obtaincd

on the outwi moter, <nd notc the attvaustor rcading;
when thce gain of the stepe Yetuecn thosce tuwe [rids is
the diffcrcnoco betucen the: thio eticenvator readin s.

The ganc <roecss can be ado:tcd bDetucen goricel and first

grid, or betnecn mizer grid (st siincl frecvency) and
last I.7..grid (I.Y7. freunWGy}, Dht in zll "theoso ‘cascs
carc mmat be exmoreided in alloiin: for the diffurcace

beticon attenrvator reading and ;anrﬂﬁur ottt rcuding,

if She lo«d impedanec nprescented by the regelver is not
the same for both ®lops" of the wcosurcment.

{5) Rceciver banduidth wcasurcments.

Jith sisael gencrator conucetud to rcociver
Aﬂput, tunc in a signL1 of fregueney "I and notc the
rocding Yt opn the reeciver ovtout meter, I '‘grcoeo
the sencrator cttoouctor outout oy 3 db wnd the reading
Yy 411 be jaecre scd., Retune the si_nsl gjcucrator
to cither side of "£" until the rceciver ouvii moter
apadn registers a resding "V' in-et.ch case,™  Rood off
the tuo corrosponding genoraetor fregueney readings fl
and 2, Then the banduidth is * f1 —.i?

fune alﬂcvn 1n the came dircetion to avaid grrors duc
tu h nk-lduh in the sizual enorator frogueney disl.

{51 ﬂccdcr loss measurcient. -

Internoae the foeder hctﬂcun thu ﬁiqﬂul
generator and the input to o receciver'end notc the
gecaerator attenuator reading for ¢ reoding "V on the
receciver outout moter. Remowve the feoder nd conncet
generator dircot to reeciver, and agein sct the atteiu-
ator for & roading "V¢ on the outomt woetor. | Then the
difference betieen the sttenue tor rcadings is the lous
in the feeodor, The feocder must have a chardeteristie
impeodance of ayoroximetcly 75 ohus,

*{?} Ficld strenzth mccsurcment.

Conncet a portable dinole to the rocciver
(7% ohm input) tuncd to the =iznal %o bc mossurcd.

Oricntete the dipole for madiiwm outaut on the reeciver

and notec the reading "V' oa the recciver output metor.
Disconncet the focder ot the dipole ond reconncet it
to the signal generator. Adjust tihe generator. until .
_tne same reading "V'-is cobtained on the output meter,
and npte the atienuator reading E miornvolta. Then
tile field ntren ;th is caleuluted from -

r =.gj{j*hera F= field strensrth
» in microvolis ner metre.. =

r.= ueveleaszth in metres.

E = atteauator readin: in microvelts.

{th?/-'ié ) -
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For this :uroose the .omer:ior will usu 1lly be chanred
“o battery oreration.

(%) As a source of radiation,

Then connected¢ to a portavle dipole, a meak
field is rudizted, the sirength of ~hich can be apnrox-
imately caleulated.

(9) The signal zenerctor is often useful as a mcoveneter
uhere accuracies of the order of 2¢" only are recuired.
The uninoun signal is tuned in on a receiver, and then
the si;ncl penerator is coanected to the receiver and
ite fre,uency control varied until a _eck is obtained

on the receiver. The zeaerator frequency readiag is
when the frecuency of the unknovn carrier.,

b ———

L.3LE 1,
Voltares to cheseies (measured tith hi-h resistonae
volimeter) - .
Tlate Bupply Voltege 250 volts
leater suynly voltage e 6.3 »
V1 (6V5G) Plate 215 volis
Bereen 67 »
Cathode
V2 (955) TFlate (after R.P. filter)| 42  volis
Cathode : 0 .

41l reedin;;s taken 1:ith the carrier meter set %o the
datum point, and modulation swuitech in "iaternzl" posie
T-iﬂn- H

- -

(271 .4) .



Vi e I FTwiMTS
MO T NONy TN NTRL LIND 40 ANONS . . o ——— i [ =————
b LW DA COT NIEAM NOILIS6d FEIM e 2oy G % : —
DO N FNTELXT 0L HILIAMET NunL - r/a0
LO92 -02Z SrL Linn | -

FLop HIOLIMS

| e

I MMOKS S ATLIPNT
OFONCEsw IF 0L xOF
ol yod T HISO 2O DRI
SavIT HILVIN LEIML

I ’ TONTE odrHS TIoAw
_ & I - ISBLON DNINIM
s | u_HwF s $3
ﬂ.— -1._ i £ . :
-2 ' onrr |l 5 2 L =

|_ LS | 20 3015 owisem i

— — q |oww 2 imin 30 FOiE- . €y
L) |esown uw e?i.onuu—...l.h A A
h
Fauf wITNA *x—a&uht DNSONELY ._...l L x "

£

ody EFANTIA 23T ..ﬂ
o sars it

| il 1

( T T T [,
. | Srrs x._:"v= HE it | gs®3 Tamw n_.___.um..m.._.n. 1900k

| | # n_

SkkiXx Ll

1
|
I
1
I
I
_ FEE
i
I
i
|
I

EPrLNF FolL
dinn SNIEN

m.____.. Sy A €A

: : = ¥ _U “ILON
.H- FeoN FIE T . -

T

-.sé,
. %
||||| Wi i

"EGFL YT Fadd “‘E
HOLWTRNIE L7

=3 a

3 NOILETNTOM 213

TonNaFLxT ' vy
i* ]
o

FFIF VLWL roes 23y

| f loppinsi

|
SLT VLS
L i ¥

L I e il

!
I
I
I
I
I
I
I
|
I
I

)
3
-5
»
=
9
a
a
"~
...
Fy
w
N
®
3

1, Cb

] Tu__tt ¥2) £ s
| g : [MovVInGOW] 25 .___....___.."__w.__.
LFE]
£ ¥
r (yros 3 " mrnﬁwu&_{h“ . Fords MoR1F FAS S i | Ot Fodi 235 L5FL OEELYE
FTSws IS l
HOLWTHIFO » g i 0O 5g
! __ thﬂnnﬂwﬂh o e — == WEE TowIMoive 5 Of Aot | ¥oOlrEINID THNSIS osbL
s ‘zw » "y M NOIiZINNDD LAFLAD | SIRED Lnd 17D 2 FaAd

LXS5-56




EHxL X0d HOIVTTIISO
19 3dEL LINN SHIVA
HOT LOSHHOD HALNI

O LOFNNOD MOETE EXJ
ke NED TYNOIS "d°H'N
wEe FJAL JQszmdd
mNE0 TYNOIE “4A°H n
HOLOENNOD LNJIN0
T IFdEL HOIVNHELLY

W W ] ]
nmﬂﬂmaﬁu BEVTID) V £ FSnd
SNOINVTTIDEIN

(*XoMday MO oog) uzzam vo'og - o

0 " i g2 n  AVQ
M " HOLIME 22 d4XL NVO
Toz.d.h.éﬁoﬁmnmumu.ﬂzmmz::

STHOLINE

NOUIOIOWY GG6
m M W a o W o5y
nﬁ. dLOM mm_mv VAZWVR .ﬁ_m HO UV TINN 04V
W mmm.m
NCHIOIAVH Deis
FANTY A
E6iqvic .

“ 5 4
(*oH *V'&'V) otiixXIT #dxl
BFNCHD EMEMRMEYL oIany

" " IhiAIT
" ] m.:..__.... IT «u
(roit *vim-y Lipleat adxa
EIAOHD ANV ~NVHI Wam0Od
{tim 'y

[ gy
S3IMOHD Ba*y

JACHD *a*¥
SIA0OHD 4 Y

56

L]
ROVMY 26410 TIXL
Iy

L1

EExsEEE EE=

g
VoIN a3

[ ] L]
] ]

m oBoL S
" a N
“OR VMV TS5£NE dd




J .

i
Enrel o .—l
apir  Butdip _

¥
PUD MU S8 |

spifiapun jo £ ]
h:____ue.x ao s nl.lnl... :

fo sprsizpun Jfe Buipuoys
y30q Luosy
pamaiA Enpal

40 apir Euriip

: . L HOHE qttu..___..._:_ i
Bf P35 i = =
aﬁ.ﬂl\lﬁgﬂ.ﬂ- h‘?h Fa’ ¥ [ —— ....} Fi) Fat
: ] iz
l_l..hﬁw.lh.ﬁ_-\hlll.llll — i —— R S — e — h

{2e0m ﬁwwm.uc___ _.m.._n___,__ 2a5)

£A {oasz éng)

——— — —

Wu..m EEBL 02 Tehl [d3lii0? oIt 010 oW
e HOLvNNTLLY %) e Luda g
= ZY

(21922 225) ayg6D ¢

— e e = = = —— — e E————— —
——— —— i — =

27w sty
e

[+

(4914402) £5 ;
LT T-T-) Z2%
I lwens wer) | (renr;apom)
i FARGY sardap FarBre iBRL HEB| EE Toadsdie LA
xom | FSo gy JEmi L] Eed@u Siwns
_...W...Qﬂ.ﬁqh u-..m_.- Fgpp s IEpd Wi PRy SNERF
HOF Sfo | s Faivw | Bodidnwed 104100 FTEFD Ao LR




06HLHET H&E VHANID izww_u
(senv v ambr) Conevs gaxs 06HLHIT ® WO a1
NO.H_J_.EH...__HG TYNOIE "4°H*°0 °X0H HOLVT

ST SR 5d #Hm_ﬁut :n_

AL SHOIYHANTD KROIB *d°H'N LINO BNIYR

"HOLDENNOD MES HdXl TONIHINY
06/ H2T XL WOIVHANID TIVNOIS *4A°H'N

T:i}tv m:ﬁm E_H:mm INn
DRILYHINHAL 1INSE O MOLIENNHOD “O6Hh
¥ MOT G3dAI SMOLVMANTD TVNDIE -4 H 0
HOLOENNOD INJLNO
(6N VMV)E6nluz SdRL MOLVNNILIV
LIV

‘A m.m m:ﬁ IOTId | TTd [N ‘wmwl( dIgom TTlSST) *
dend |2 4 LIVM
(ZoaTiINYD 5SWTD) .q gsna | T 4 :

| BNOENVTTIOSIN

; of nC - opole 3F4XI) E. 0S¢
(*xouddy WHO 008) ¥ oS ~o|T m Kot *y- n&mnﬂhn AJXL) MA n

HILINW [ONY MM 264)0 m.:h. ﬂmﬁE.___. n 2f

HOLIME G2 S4%L ¥vo | € @ L
HOLINS 82 3dXL XVO | 2 8 quuu_ nm:mﬁmm X
"ON VM"YV (S0T€8 HdAL) HOLIME SNIVH | T 8 * bt
ﬂHIHv_H_H._‘ﬂ . 1" [ ] L}
HOMIOTIOYY SS%6 | § a u n "
B '] L] L] L] ] Dh m A al ] L]
(T Fl0M 3Z8) VIZVH T4 YO QUYVTINN 04vI A i L
" um,_..m 2 A o 5. T
Nowloravd DEXG [ T A - .
EIATYA " ] [
& o ankd
N X1ar=Essy 110D n
o6nluzt 3dxd Monémzma.mﬂzﬂmu-hmmw: 91 YMY  voIn anlgox
“Q “me KTERISEY TIOD 064 VOIR CEMIATIE
HIT ¥ maﬁzm;w.k nﬁoaﬁ.mzmﬁ TYNOIE *4°H'n |6 T = . g _.H

owmhm .._. " "

]
XTERIEEY TI00 HOIVTIINE0 z
]
n.iamwn:n f;.: £A owm

u d CElyvis m T
*oH VAV ohii¥IT IdAL 1

E9¥0OHD XONANYEWL oTanv

W s | “1a n ' OhhdXIT M M

| 34xL vazve 4T wHo G- Qv TINK ok ke m_u__ -

. UV -HA % €4 4T €y nﬂmuguawﬁﬂ_mmwa *I TLION ol V'RtV mw._..n 4R | T &
gINOHD ¥ "BNVUI udmod

NOILdTupsaa a1

LSIT NDOLS

;'- ®am

—
r




£16. 34 UNITS TI3 &TI4 |26 18 UNIT Tié
L3 T4
= "
-l'" . ﬁs‘ { l
I ¢ A I L/
- i 2 5008"
C, spo
% :
~ V,
G.' j [EiT]
Ada
16 ﬂj
"'t‘,‘,_ f:.ﬂﬂfa :wo.:aﬂ:_‘
& g o é\'
S s RS 8 13
I : S 3 15000 T —
l ""n% i ey =
ELECTRO éjo r“‘ J& : gl jo
iTATIE = L
s rereen
FIG, 4
INTERNAL
— MODULATION
§ E:Z
S o TO 955 ANODF
o S
I -
& JuPpFLY
183 iy is usuaiey easir To use| “CF EXTERNAL MODULATION|
THE ExT MODuwLATION POSITIONFISE) Cpo
| FOR CETTING AN UNNODULATED : |
CHRRIER ,L
éﬁ’z o RFC % R4
| T ﬂl] L;
o i > =] 2
—*—u-—-b-l’n- il
R '?3 = =
2 TO 955 To 955
ANObL £x7r ANoOE
I T AtpUL - _
~ iﬁrxa,.v o c
- B¥syppLy

CL-5XD

8 surPLY

IT IS CONVENIENT TO USE THIS FPOSITION
A5 THE UNMODULATED ROS17 10N A5 WELL
WHEN THERE IS WO EXTEANAL rMADUL ATING

SOURCE CONNECTED 7O THE TERPHINALS




| 138230 voLvanIL LY
o $6 06 T8 oF @ o 99 g9- gp

5 SF . $TISIT0 HOLNNTLLY

CXS- 59

I TS 2 [T _-ﬁ_‘. FE or $2 o7 & o 5
N T P _
”H|||._|mwm S EmmmmeEE H
2B =ESSS=ZESESSS SSEs=s
SEESEEIcEEmsssssces S TEE
EESSSsSEDSSEEECESSSSE S==2 = 5
P cESSES=SEscescEssSe=s == : 5
B e ==t = ¢ ,
rE Eesmsm ESmemas SSe=S==s i EEee = —- =
H ==SzE o e 1 i == = Si= SSoEE=
SEE e 223sE5: §
2E SE2Ss=sgi= S8==s
h = — 1I 3 HM“..Il 1 —— = HII - t m.
s = Hee e e Y
or A &. . =

p bt

i
1l
SALTOAT TV
SO¥IY LASLNO

e

&

5
2

2
q

g’.ﬁ.
IINIRERF]

i

3 SsoNIV dnotno
=~

<o
-+
i
|
i
il
I
I
|
I
1
|

4

3288
i
38888 3

W = 3 IJIﬂ, M%m.. = ESSEECE EEaEE § m...... === - =
yoe = == = Ss=s==: g _ ESEc 1 3
Ag____ i SE===2 : ..02. = EE EE=S i
) T N I
N imin HH
1 e -
S mm=
Eﬁ..fumwmwwmmmF EiE=sss
oor FEEE : SSssasesS _
e e = SES ;
Swmmmmm wmnﬁ#mmwmud. : SEsaEs=Ssss-=sssc) gEEsESa==ES = e e seaa s
oos B SEEEsiseess || LMD NOISHIANOD
o === SSgisEsesses g SESSSSEsscSess=sreses LT OL STIEI2IC YOLYNINILLY
SSSSESScemsEssses | SESSS=ccaSSESSsesnEss Ezzsg b | 3
cogfem e e e e e e e = e e
ocof | e e e SE=E= 5 = g == =
ooof = =




BRIDGE TYTE SWITCHING JOTOR TESTER

April,1943.-



ASD 202

BRIDGE TYTE SWITCHING MOTCR TESTER,
l. INTRODUCTION

In the testing of switching motors at the manufacturer's
works, & need arose for a 8imple tester which would facilit-
ate the adjustment of large quantities and at the scme time
indicate guantit atively the accuracy of these adjustments
g0 that the inspection authority could impose definite linmits
on performance. Two testers of the type described below
have been in use for three months, one at the manufacturerta
works and the other in the laboratory and ot Ifunitions Store,
In each case they have given complete satisfaction.

2, FUNCTICN OF THE STITCHING i'OTOR

The switching motor alternately connects the port and
starboard aerials to the receiver and at the same time the
output of the receiver to oppesite X plates on the Indicator
Unit. - Thus vwhen the port aerial is in use the noise and
echoes deflect the spot to the left while the starboard
derial couses a deflection to the right.

3. SUITCEING REAUINSIIZITS

3.1 That the time the spot is deflected to the left
should equal the time of deflection to the right. Other-
wise the density of the noise and the brightness of the echoes
will differ on each side of the centre line.

3.2 That the time taken for thne change over should be
as short as possible, During this period when the indiecator
is receiving no energy from the receiver the time base is
undeflected. If this time is auypreciable a line will be
observed on the centre of the tube which will over-ride
breake im the noise due to small echoes.

3.3 That the aerial and indicator switching shall be
Synchronous. If this is not attained echoes received fronm
the port aerial will appear on the starboard side of the
trace and may cause homing errors.

4, S:ECIFICATION FOR STITCIING TIES

4.1 ° This specification is most easily derived by con-
gidering that ofie spring is connected to the positive term-
inal of a centre tapped battery, the other to the negative
terminzl and the cerriage carrying the posts to the centre
tap through a noninductive resistor. The waveform of the
potential variations aecross this resistor is showun in
Figure 1,

f.2 The dimensions L, and L, represent the tine
the switch is connected to khe port and starboard aerisls
respectively, dimensions d; and dp the time from the instant
at which the port spring has left the carriage post until
the starboard spring touches its post. During the latter
period the carriage is completely disconnected from each
spring and so of course no current would flow through the
resistor, .

_Ell
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The requirements are then :

(a) 1, = L, < 10%
(h} ﬁl " ﬂE E 30%
(¢) d; = 0.1 - 104

(d) that the switching should occur at
the same time in each deck, 1.e.,
that the decks should be synchronised.

When Lj = Lo the motor switch is
said to be neutral. "d;" and "do"
the time during which e carriage
is disconnected from both s prings
is termed the transit time.

5. METIIODS OF ADJUSTLENT

5.1 Statieslly, A pointer is attached to the
motor shaft at bottom motor bearing ) and a
protractor arranged so that the ungular movements
of"thé Shaft fay be measured, The changeover points
may be observed and the angular position checked
agaifnst Figure 1. This procedure however does not
indicate the presence of contact bounce or the var-
iation in "1" and "d " due to the rdation of an
eccentric ball race on the shaft,

Dl HO Oscillograph method. In this
case an arrangement similar to that described in
3.1 is used and the waveform across the resistor
observed in the C.R.0. Although this method deron-
strates very clearly any maladjustments or defects
in the switching system it is necessary if precilce
adjustments are to be made to use a C.R.0, with a
time base accurately linear down to frequencies of
about B e¢.p.s. Such an oscillograph is normally
not available at the testing station.

5.3 Bridge method. In this method a centre
zero telegraph type meter is used to indicate the
quantities specified. A full deseription of the
theory is given belowm. The main advantages of
this method is that -

{a) & diréct -quantitative measturement is made ..
of each quantity by means of the meter.

(b) the switching motor may be tested in the
receiver.

(¢) the tester is simple to construct and is
actuated by the 24 V -supply which is
. readily available even in the aeroplane
iteself.

6. IHEQRY OF THE BRIDGE METHOD:
6.1 To check the neutrality of the switch,

i.e. 1=2a cgircuit as shown in Fig.2 is used.
When the shaft of the motor is rotated slowly

(2)
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by hand the carriage is connected first to R.6 say, S0

that the bridge is unbalanced and current will flow through
the meter causing a deflection to the ieft, Ryis adjusted
80 that thie deflection is exactly full scale, Further
rotation will connect the carriage to R5 and a current nill

then flow in the opposite direction thus deflegcting the
meter to the right.

If however the shaft is rotated ut high speed the
pulses of current passing through the meter will be inte-
grated and the pointer will take up a position determined
by the relative duration of the opposing pulses. Thus if
the carriage is connected to either spring for an e quil length
of time ( 1=2) then there will be no resultunt forece
acting on the meter and so the pointer will remain undefleccted,

6,2 The transit time is determined by meuns of the circuit
shown in Fig.3. It will be seen that the bridge is
balanced when the carrlage is connected to either 5 pring, but
is unbalanced for the intervening time. Thus the mezcn
current through the meter and therefore the pointer deflec=-
tion will depend on “dl“ and “da" the tronsit times,

6.3 In Fig.4 is shown the connection for the synchronism
ad justment. The two decks are now in parallel and the
bridge will be unbalanced only if both carriages sare dis-
connected at the same time. In this case a maxirnum deflec-
tion of the meter will be observed, If however one carriage
is connented to its contact slightly before the other, the
time during which the bridge is unbalanced will be reduced
and so a smaller mean current will result, Perfect synchron-
ism 1s indicated therefore by o maximum deflection of the

me ter, This reading should be equal to the transit time
deflection.

7. ADJUSTMENT OF TIE STITCHING MOTOR USING THE BRIDCE TESTER.

7.1 After assembly at the manufacturer's works the switche
ing assembly is placed in an approximately normal condition,
l.e., carriage posts wvertical to the plane of the carriage.
The motor is then run for 8 hours before the precise ad-
Juatments are made. If new springs have been fitted to
4 motor which has been in service it is desiruble to run the

motor for about one hour before the following adjustments are
made,

7«2 The motor should be pluced in the tester and the
motor leads connected to the two terminuls fitted to the
front of the tester. The 24 wolt D.C. supply to the tester
may be applied through the 4 pin socket on the rear panel
direct from the control panel or = 24 volt battery may be
connected to the terminuls situated belou the socket.,

Switch on and check that the motor runs freely; switeh off.

7.3 Remove the top deck of the switching unit and connect
the "Bottom" set of leads to the bottom deck sockets with
the blue lead on the left hund side, the green on the right
and the red on the centre socket.

Switch on the motor.

Throw L.H.key to "Bot.Deck"
R.H.key to "Transit"

(3)
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Rotate the carriage until a deflection of approxim.tely
4mA is shown on the meter,

7.4 Throw R,H. key to "lNeutral®. Check that a zero
reading is indicated. If this is not obtained rerove the
blue wire and note the deflection. Replace the blue and
remove the green mire and again observe the deflection.
Adjust the post giving the highest reading (when its lead
is connected) to uccurately equalize the readings. Check
the neutrality with both leads in position. It has been
found that an eccentric ball race rotating on the shaft

will give a eycli¢ variation to the neutrality reading.
A tolerance of - 1 mA is allouable (otherwise) the race
should be rejected.

7.5 Throuw R.I,Key to " Transit". 'Adjust the carriage
until a deflection of 4 mA is obtained and clamp. Check
the neutrality agein.

7.6 Repeat the above for the top deck,

7.7 Throw L,J.key to "Syne."
Throw X.H.key to "Transit®

Rotate upper deck to give a maximum deflection (4ma).
Look decks together.

7.8 Recheck top and bottom decks for "Transit" and
"Neutrality.”

7.9 As a further check thewaveforn may be observed on a
cathode ray oseillograph. Although the time base of the
Monitoring C.R.C. is nonlinear at low frequencies, this
unit is suitable for the piur pose as it is not desired to
make accurate measurements, It will hovwcver demonstirate
contact bounce and serve to check the equality of "t
and "dy". ;

o

(4)
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