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INSTRUCTIO NS

FUNCTIONAL TEST UNIT

Caution: It is recommended that the user of this
equipment become thoroughly acquainted
with the information in this instruction
leaflet before energizing these functional
test units. Failure to observe this pre-
caution may result in damage to the
equipment.

APPLICATION

The functional test package is a rack-mounted
unit providing a means to exercise analog, digital
and timing circuits. It facilitates commissioning,
trouble shooting, and periodic checks of a relaying
system. It provides 3 phase ac voltage and single
phase ac current test quantities derived from a
single phase, 115V ac station supply.

These instructions cover the six (6) basic types
listed in Table I.

TABLE |

Type Application

FTU STU & STU-12 Systems, with TCF,
or TA-3 tone channel “equipment.
And also can be @applied for SKAU,
SKBU and non-pilot system.

FTAU | SKAU Systems‘with TE€, Carrier.

FTBU | SKBU System$ with TCFor TC carrier.

FTNU | Non-pilot Systemss

FTRU | STU#91, \STU-92, STU-93, or STU-94
Direct “Wransfer trip relaying system
Recgiver Panel with TCF, or TA-3
tone channel equipment.

obtained during testing.“WThe" system is entirely
secure and cannot produce¥a misoperation of a
breaker due to the ‘interlocking that has been in-
cluded. During testing“he CT’s are shorted and
disconnected an@,the BRT's are disconnected.

Refer t0 “separate system schematics and
instruction@leaflets for the external connections
of functiGnal “test units and the descriptions of
operation of the system functional test.

CONST,RUCTION

Eunctional test units for systems test applica-
tion, are mounted on a standard 19-inch wide panel
with “edge slots for mounting on a standard relay
rack. The types FTU, FTAU, FTBU, and FTNU
are 10% inches high (6 rack units). The type FTRU
is 7 inches (4 rack units), and the type FTTU is
5-%4 inches (3 R.U.) high. All switches, indicating
lights, milliammeters, and the test-reset pushbutton
are accessible from the front of the panel.

A. FTU —The test package as shown on Fig. 1and
Fig. 2 contains all the necessary fea-
tures to provide for all the functions
provided by FTAU, FTBU, or FTNU
units. The FTU can substitute for any
of these by simply leaving unused
terminals open.

The unit consists of a phase splitter,
one current transformer, one power
supply, four telephone relays, two W-2
switches (RST & TCO), several indicat-
ing circuits and switches (TK, OSS,
85CO, Test-Reset) and two dual range
milliammeters, as shown on Fig. 3.

FTTU | Direct transfer trip relaying system
Transmitter Panel with TCF, or TA-3
tone channel equipment.

It provides a means of disconnecting a trans-
mission line relaying system from the devices it
controls and to substitute indicating ligh}s for
those devices to assure that proper outputs are

SUPERSEDES I.L. 41-850A

*Denotes change from superseded issue.

M possible contingencies which may arise during
installation, operation, or maintenance, and all
details and variations of this equipment do not
purport to be covered by these instructions. If
Sfurther information is desired by purchaser re-
garding his particular installation, operation or
maintenance of his equipment, the local West-
inghouse Electric Corporation representative
should be contacted.
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FUNCTIONAL TEST UNiT

B. FTAU- Construction is similar to the FTU
except it contains one milliammeter
and trip outputs are reduced to those
required by SKAU systems as shown on
Fig. 4. All other features remain.

C. FTBU— Construction is similar to the FTU but
contains no phase splitter, no out-of-
step simulation switch, only one milli-
ammeter, ftrip outputs are reduced to
those required by SKBU system as
shown on Fig. 5.

D. FTNU- Construction is similar to the FTU but
contains no TK or 85CO switches, and
contains no milliammeters, trip outputs
are reduced to those required by non-pilot
system as shown on Fig. 6.

E. FTRU— The functional test package for direct
transfer trip relaying systems is a 2 part
unit, receiver and transmitter panel.
FTRU is the receiver terminal panel
shown on Fig. 7 and consists of three
W-2 switches (TCO-Test output, TCS-
Trip Channel simulate, ACS-abnormal
channel simulate), two sets of powgr
supply, -eight indicating lights, two
on-off switches and two dual framge
milliammeters. It is mounted on a_four
rack unit panel.

F. FTTU —The type FTTU is the transmitter panel
test unit for direct transfér trip, relaying
systems shown on Fig. 8 “Consists of
one W-2 switch (TCT-trip. channel test),
one pushbutton SW, two,on-off switches
and two indicating lights.Wif”is mounted
on a 3 R.U. panel.

OPERATION

Functional test” units, operate by means of
several independént circuits“that provide simulation
of faults or fault“situatiofts. Following is a list of
parts and functions “eentained in the various FTU
styles.

A. Power Supply

The@dc “supply is taken from a station battery
and brought down to 20 volts by means of a zener
diode)and"a’series resistor. Protection from external
surges\is accomplished with a 200 volt output
zener. For FTRU, two sets of supplies are used in

order to provide for +20 volts with respect to neg-
ative and ~20 volts with respect to positive required
by receiver terminal panel test.

B. Phase Splitter
The phase splitter consists of a tapped auto-
transformer, and a resistor. Its_function is to
provide 3¢, 60 Hz. voltagefoutgief a single
phase, 115V ac supply for, the system tests.
Figure 9 illustrates this citcuit:

C. Current Transformer

The current transformémyis ‘aghigh current device
able to provide acgcurrent requirements for the
system tests. It eensists of a primary winding
and a tapped sec¢ondaty, winding. The transformer
is factory set on‘the lowest current tap.

D. Telephone Relays

Telephone “BCOX and RSTX relays are used in
critiéal, contact applications for certain selected
eircuits. A"telephone relay XR contact controls
thelydc power supply to the SRU terminals. By
means“of the time delay it introduces it avoids
incerrect indications during TCO, or RST switch-
ing. In the circuit, XR-1 relay is used as a
Slave that delays release of XR after RST is
moved to an ‘‘operate’’ (Rev. or For.) position.
Other XR contacts are insertedin the trip output
circuits to automatically interrupt the SRU
thyristor output currents when RST switch is
moved back to NORMAL position or when the
test reset pushbutton is pushed.

E. Milliammeters

Some styles have one or two milliammeter (CLI- 1
and CLI-2) for carrier level indication. CLI-2
is for 3-terminal lines. Meters are 0-3 mA scale
a tap allows accommodation of 300 mA input
and readings should be multiplied by 100 when
used.

F. TCO Switch (FTU, FTAU, FTBU, FTNU)

This type W-2 switch for test cut-out isolates
the SRU outputs from the power circuit breaker
devices and connects these outputs to the blue
lamps instead. It also performs other switching
necessary to prepare the relay system for test.
The operating handle is removable in the test
position only. This same operating handle is
used to operate the RST switch.

G. RST Switch (FTU, FTAU, FTBU, FTNU)

The relay system test switch is also a type W-2.

;"’“ﬁm
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This switch disconnects relays from CT's &
PT’s shorts the CT’s (make before break) and
applies test voltage and current to the relaying
system. Current is reversed in the “‘REV”
position to restrain ‘‘forward-set’’ directional
relays. The handle is removable only in the
‘““NORMAL’’ position.

TCT Switch (Trip Channel Test — FTTU)

This type W-2 switch is used in the transmitter
test panel (FTTU). It connects test voltage to
channel 1, channel 2 or both. It disables the
transmitter output to the line equipment (for
Lenkurt and TA-3) or disconnects the power
supply to the transmitter (for TCF).

TCO (Test cutout — FTRU)

The test cut-out switch (W-2) for FTRU applica-
tion disables all trip outputs, BFI, etc. It also
connects test dc voltage to the test power
supply units and sets up simulated low signal
and noise testing circuits.

TCS (FTRU)

This four-position W-2 switch provides for trip
channel simulation. The handle is spring return
to ‘‘normal’’ position.

. ACS (FTRU)

This abnormal channel simulation®switeh pro-
vides for CH. 1 and CH. 2 low signalfor noise
test. The handle is sprin@ return to ‘‘normal’’
position.

BPS Switch (FTU, FTAUY, FTBU, FTNU)

The by-pass toggle gwitch™i§ a three position,
¢ -bypass, normal and, SIU jtest switch. It serves
two purposes:

1. SIU Test,— Provides for bypassing of other
curredt cireuits when testing SIU, to avoid
thedpossibility”of thermal damage and exces-
sivegtest solirce requirements.

2. ¢-BPS- ‘bypass phase relays during ground
relay calibration to avoid difficulties in
adjusting calibration voltage and current
caused by induced voltages from phase
relay compensators.

.“F'T-1 Switch (FTU, FTAU, FTBU, FTNU)

A type FT-1 Flexitest switch is provided to
enable relay test personnel to measure current

and potential seen by the relay system./'In
addition, it enables one to isoldte the relay
system from the current and potential trans-
formers and apply controlled currents and poten-
tials to the relay system for calibration checks.
A meter seal may be applied €0 discourage
removal of the switch .gover by unauthorized
personnel.

For SRGU, and SRTU “applications and addi-
tional FT-1 switch is/required for the polarizing
circuits. This switch is provided on a separate
2-rack unit panel.

. OSS Switch

The OSS ‘switch provides for out-of step simula-
tion gtests. It is spring-return-to-normal from
both V*‘Blogk”’ and ‘‘Trip’’ positions.

. Other“Switches

85C0O permits the operator to disable the pilot
trip portion of the relay system, TK permits
the operator to key the pilot channel transmitter
for checkback test TR pushbutton, for test
reset. The TK switch is spring-return-to-normal
from both test positions. TR is also spring
return.

Indicating Lights (FTU, FTAU, FTBU, FTNU)

A white lamp ‘‘DC PWR' indicates that dc
power is applied to the relay system. A red
lamp ‘“OFF NORMAL’’ indicates that one or
more of the 85CO, BPS, or TCO switches are
in an off normal position. Blue lamps sense all
SRU outputs that offset the power circuit breaker
during test.

In addition, the blue lamps are useful in deter-
mining that the outputs have ceased before
restoring the system to service.

Indicating Lights (FTRU)

Channel 1 and channel 2 have separate lights
for dc power on (white), test power on(red, when
TCO switch is on TEST position), and STU-91
or STU-92 etc. outputs (blue).

Indicating Lights (FTTU)

Channel 1 and channel 2 have separate white
power on light.

INSTALLATION

Functional test units should be mounted on
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switchboard panels or their equivalent in a location c. Polarity Test O _~—
free from dirt, moisture, excessive vibration and 1. Place a
heat. Mount the unit by means of the slotted holes
on the front panel. Utilize varicon terminal #1 for

Place a 4000-ohm resistor across ter
minal J2-21 and terminal block 13.

grounding the unit. In case where more than one 2. Apply rated DC vc.)ltage_ .to terminal
varicon is used, each #1 terminal of each varicon blocks 14 and 13 (14 is positive). 4
connector should be grounded. 3. Place TCO switch in te osition.

4. Measure 20 +3 volt C 0 terminals
RENEWAL PARTS

J2-21 and terminal bl 3 (J2-21 is
Repair work can be done most satisfactorily positive).
at the factory. However, interchangeable parts can 5. Place RST switch ’’ position and
be furnished to the customers who are equipped for measure 20, vol c across terminals
doing repair work. When ordering parts, always J2-22 and ter 1/block #13.
give the complete nameplate data, and component 6. Return s hes to normal position.

nameplate data, and component style number given
in the electrical parts list.

Receiving Acceptance

<

A al S sis arts:
ceeptance test consist of two part y 120 volts, 60 Hz. to terminals 31

1. Visual check to make sure there are no nd 32.
loose COI‘II]ectIOflS, broken resistors, or &, ace RST switch in “F”’ position.
broken resistor wires.
3. Read 120 + 5% volts across terminal
2. An electrical check to make certain that J2-18 and terminal 31, and between
polarities are correct and that test quantities J2-18 terminal 32. A,

are available as required.
4. Read 4 + .2 volts between terminals J2-8

Recommended Procedure and 31.
a. Check resistor settings (factory setti \
for 250VDC) to agree with rated voltdage
shown by table in Internal Schemati e. Low Angle Testing
b. Check Indicating Lights to bedate When testing low angle (45° maximum torque

angle) distance relays, a 2 ohm external

1. 120V dc for 125 and 250\&\5 (Note reactor should be connected in series with

that there is a series ). the test current circuit (Terminal 2 of the

2. 60 Volts dc for 48V d FTU).

Q>®

s,
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Fig. 1 Functional Test Uwit — Front View
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Fig. 2 Functional Test Unit — Rear View






FUNCTIONAL TEST UNIT

RST
E1F FI i
—0— ’ [t}
14 O—o To—Ab 1)
(1 R Fll y , 0
' #/12¢
FT-1 RST o 2450/VD?J ! ‘u
A El2 N F12 —
Va J1-7 <K% +F RST Rl&] )
E3 N F3 B8 [E9 N F9 ta e 3
Ve J1-B (X 3 +F o
€6 N F6 Fr RERST
Ve J1-9 (X + o b
v 1o ca G12 N HI2 6’
J1-10 ¢4 = v o N
[} ¢ ge
$—O—
—
E5¢ E7 £10 QE8
1 1 8" M ]
RST-RT F2 F= R JL 12-25 J2-24 J2-23 24 23"
4 + v A SRU
M VAN VN REL,
Fs{ F7} %10}% 42-7 428 429 2 figl1s 12-9 13- 10 AY
! A28 22
PHASE REL. GRD. DIST, REL K8 K k|0
i ny RST | RST RST
R N F o OKEY:
Lel Ls, 10
RST .
31 FUA Gl F H1 ¥u2-26 :
Oo— o0— b—o- —
A B ” iGlOiGE SDU-I_ KEYING
STATION Gll1 R HI1 RST-F= R OUTPUT F/SETSL
SERVICE
115V. 60 HZ 10
32 6A o
= Coor SRGU
SOURCE I POL
G2 -6[04 im G5 aa s
3
RST-RT F= F2 R 1 /[
JUMPER EXCEPT
H2 OHa FOR | POL
RST APPLICATION
63 N H3 14 0i2 17 SIs
poT | 415 b—o—4F I
C1 ¢C3 ¢C5
PLZG, 66 N HE RT F R
OURCE| y1_6 (¢ e TCco 3
¢ A Ja duz Q7 QUs T -
e FI= XM
ta 1 ) D1 ¢D3 QD5 M
o — 1 2
00— RST-F B8PS
A SiU -
| 3 TEST 8PS )
B8 3
4 gsp C7 T D7
o—4 -o0— b—o0-0— 25
| 5 : 0 H}-o-o_ch }—o—uDg 26
¢ illo i\s r
FCRSTR - c11. bl
{Jlo}—m ¢ .J_] o0—| p—o—o—4}—o0—{J27
N 8
7 9 10 11 12
15 J2-12 J2-15
g 2 A
A1z (0A1 %AQ A10
i TCON TCO 1C0 Tco oL T
TCON 1C0 goxn T ¢ 0% ’
089 810
Rl Rl .
I
85l
)
a \ v M v v M M M M M
16 J1-20 18 Ji-21 J1-24 J1-25  J1-26 J1-27  J1-2 J1-3  41-4 J1-11
| W
TO TRIP CKTS. TO BF CKTS. RB

* Fig. 4 FT4



l.L. 41-850B

RS T TCO
Lo J2o2 ONT POSITION =
) g ¥
M Py > M T NORM FWD CONT > TlTOEZT
L e RST AB1Il X | x IPOL SHORT NoRM| T30
K4 RELAY SYS. 12 x_| x X I'POL aB12| X BKR. 1, TC
TEST g
b2 RSTF [RST=F NORM 1 x | x I'poL SHORT 1 X ABKR. 1 LG
- -+ 21 x | x 'A SHORT 21 x BKRI 2 c2
o : L1 L4 REV IFWD | ’
OFF 4 ca 9c2 "2\ 15 40MSPU R1 3 X P x 1 X A 3 x IIBKR. 2 LGT
|
wsrdy Lg 400 700 v v 3 4 x 1 X IA SHORT al x
¢ J2-22,42-20 J2-11 SIx 1 X B SHORT 5 X
D4 $D2 ! EOE D PISTOL GRIP HANDLE| ¢ x T x | x ™ y
b IH SIM 1A/IC SKAU ~ REMOVABLE IN |
b SIM. TRANS. NORM POSITION i x_| x '8 sHoet 7 X
siu RST BLK.  ONLY. HANDLE 8l x I x 'C SHORT 3l x RB
» | TeST X COMMON TO TCO 5 T T x e
j Z1 Z2FXR 1 SW. | 9 X | BFI
BPS H]\' I R 10 x | x |'c sHORT 00 x RB
7 VA Vg! colYy X X \ 11 X | BFl
? C 1se250) 12 X | x | x ¢} DA X RI -
CTAR ) 1 X 1 X 1 x_|sw TEST
2] x_| x RST-X 21 x Rl
3 x I x [ x 3 x_|'siu TEST
s %23 M-25 QJ4-27 4 x | x |RsT-X 2l x
T Vg 51 x 1 X 5 X_| s TEST
793 i1 7 Avg 6 XK 1x I X 6] x SDBU-2
PHASOR DIAGRAM FOR 7 X [ X 7 X | o8P
TK = TK 85C0 T 85C0
cBI N OFF FWD/REV POSITION OF RST sl x | x ol x SDBU_2
8 ¢4 2 8 9 x I x |x | POL 5 X | &8P
66 10 x X ol X
J2-4 J4-26 & J4-28 Tco leF11l x Ve’ 11 M 8p
v 4 A\
& CBI FOR ALL ANN. He v EF12 NN.
1/STU-12 SYS 1 x_|'s 1 X
KAU v v N 21 X VaG 21 x
J4720 J4-21 3 X 59 3 X_| POWER SUPPLY
A44-17 2J1-1 -1 2dé-1 BLOCK TC ALARM | 4 x_1VaG 2] x
) D S o1 x v 5T T
' reo £8 6 X :C 61 X ANN.
7 x_|VA
RsT N F12 v 7 x_| Ik TRANSF
X F6 | TCO 81 X ¢ 81X
’
N E] X Ve’ 8" 9 X_| POWER SUPPLY
v e 10 x_|Ve
F12 10] x
J1-17 118, GH11] X TEST TRANSF. [ 11 X
. v N -
16 10 saTu sa2 ANNIN- e SibisfT 12 X Ve ch12l X
i > > Y 1a1%
B T ANBLIN. 1 X JEST TRANSF. 1 M
TRSQ.  @TC OR TCF 0SS SELECTOR S4 21 x POL TEST 21 X
-0CK CAM. NO. 9 3 M VeoL 3 X
- onTl—POS TN 2 x_|VPOL TEST 2] x
BLKINORM TRIP. 5| x VPoL TEST 5 X
Aph-2 % Jix 6 X vPoL 6] x BLOCK TC
3-4] X% VPoL TEST ALARM
AJ4-5 2 J4-6 7 X \ 7 X
- O |5-6llx X 8| x POL TEST 8| x
€7 -8 X 2 X S X
o8 SIMILAR TOUOT.L ViC 10 x_{'PoOL TEST o1 X
08$aLTCO Tco RST TCO EXCEPTACAM NOF 9 T X g = —
N.T N X T SPRING RETURN TO o =
7 NORM FROMRBBLOCK )
cs AND), TRIP. ] x 18" 1co
CONTACT REMAINS TEST XMFR SEC TRIP
Ja-4 Ja-7  Wi4-9 W J4-8 L SCLOSEDIWHEN 21 X cuT-ouT
Y Y TURNING “FROM: 3 X NORM
NNER SDBU-2 OUTER SDBU-2  SDGU |K TRANSFORMER /AWORM TO TRIP 2 X_| TEST XMFR SEC. TEST
OR SKSU 00S OUT OF STEP  OUT OF STEP ?
O NORM TO BLOCK 5| x TEST XMFR SEC. TCR(I]I"
- DEV. TK. 6 X
26 2y 7 X | TEST XMFR SEC.
2 POSITION | PISTOL GRIP HANDLE
85€0 [CONTICBI Iy orml KEY 8l x co REMOVABLE IN TEST,
IPOSTION (sP) (MK) P X TRIP_ CUT-OUT ONLY
CONTRoRMl o7 7 Ali-2 x | x 0 x 1'co HANDLE COMMON
1=2] X 3 -4l X KLl x
3-4 X Ols-6l x | x 12 X
56| X 7-8 X 1 X_f'H sim
7-8 X OT! SEL SW. SIM. TO 21 X
%l fEL ng 9-10) % OTi VIC EXCEPT CAM NO. 9 3 X SRU voc] R1 R2 R3
INTAIN SPRING RETURN TO NORM X 1 SKAU T8, 2500
2 POS. CAM 11,12 X FROM CBI & KEY CONT. 4 2 5200
NO .1, CAT. NO. {1314 X REMAINS CLOSED WHEN 5] x 125 [12000 | 6000
OoTISTIC 1516 X TURNING FROM 6 X SRU 250 ]75000 112500 115200
/\ NORM TO KEY 7 X
(@ FOR 0-3 RANGE ON CLI-1 USE O NORM TO CB1 8l x
TERMINALS 10 & 11 FOR 0-300 5 X SN OL L AUt
L Y RANGE USE TERMINALS 10 & 12 ; X
M M M 4 0 -
J1-12 91-13 J1-14 ALl # =ALL RESISTORS CONNECTION SHOWN FOR125V. D-C. SUB a

Jointe

mal Schematic




FUNCTIONAL TEST UNIT

DPS

[erTeniN

B

|
-t st a8/125/ fu J
y LGz N2 e e T
bl Yot o o
v " SRU
v 5 E N R o ¢ D i
P s <% H € :—J
_ ' F oo R - RST RS eI
Y J T
¢ u9 <4—% Jr Fu £ ) ’
v 62 " w2 6! e
LRI Y | - Y +—"
a7 2K3 9oKT
LS ¢L7
S ttig ;|_ -
| , , l v
’ MERVEERY M Y v v [
659 € Tmiu J2-7 J2-8 J2-9 J2-19 J2<io J2-25 J2:24 J2-23 24 9
S — REVAY
Rk P FIT R PHASE REL. $K0U-31 * ' A
. -{no - SKDU-3 J2-2
FUA rst sa o )
3 ] - E [—/,—D—»——‘ & L1
(1% [1] F W
e | > H
] 611 R I E
64 Vv
(=0 ¥
KEYING
F/S STU
) 8 sKaU
— i St
12 017 015 “ ‘tcsj ©
Tc L
T
RST-f o R = F 3
'I '%’ oI %’ 03 © 05
RST WQuw 9T Qus
. ‘ g fr (T s 1
. .
" ! o §‘ . + — 4 I} T!lsT
\ R SRR | 5
o— RST-FL R
h gn, ﬁo & 2 i §— w sl
¥ 47 /0 45 W
1 r-& T 9 N B9
. .o o ; o I |
¢ s 'E A0 a8 S I:e ;
0— F RTRST . P Last R FTI |
I, e} Lol m * 5, Lis ¢ . )
az” o, ‘ 3 16 u a2
" J2-12 J213 J2-1% 4215 Il
N A N N
a2 .3 f“ % Atl a8 Lo
5l n T €0, TCO TC0z-  TCO 1C0 e o
! ¥ T X T ~ J ]
| w2 ” 89 BII [ 210
[ % Rl Rl R
' . F <e
. Jaé-1e
B ®. (e 1
xn 8500
y
g v O v Y v v
6 J-20 I8 a-2 J-24 g1m2s g1-26 2T gtz dI-3 d-4  aen oy
4
—_— \ - ,‘__A‘A_‘J o —v— -————d
TO TIiP CKTS TO BF CKTS. RE

¥ Fig.5 Fray



l.L. 41-850B,

nst
R3 £3 POSI TI0N
— st kowt. _PostTion
— avd - Two] - mw moww Tc3?
RE\;A[VSISVS. | ALy 1 X _ Ag)2 X e |
oy $-- 9 P —— ¥ORNM 12 L LIRS | B x |exk. 1, Ler
; u 1 e 2] x, ue. 2, ¢
[ o bez (540 s Py eEv | Pm 2 x| x 1y swont [ T |oe. 2, et
- ; %00-700 M5 DO b
RST T F 2R V] : L X : < I: : L]
SHORT X
vJd2:22, J2-20 PISTOL GRIP HAMDLE 1
ooz 1 REMOVABLE 1K NORM 5] X1« BsuoeT- sl x
H SIM POSITION ONLY. [ 3 iix T 2 <
— — HANDLE  COMMON M I
sio | 10 10 SW. 4 LI t:”" o ¢t "
TEST LI S SHORT [ x |oFL
7 ) A 1 xly I o] * re
io x| x| Tesuoer i [ [ 53s
Ty e ol x ] g 1,:m X uz
[ . R % ' X $10 Tes
' o 2] x 34
3 Xl x. L D x0fs v TEST
A J2-3 Ad4-B  AJS-27 A3z AN .3 X x| x [F 0N TK)Supy.
[ x | x ey (% xS TEST
3 | 7 €5 s|] x| «x &8l x SoBU-2
n 6 X x ] x 7 N
™ 85C0 85C0 1o )
1 X ofF 1 ! x| x e 1 SOMW-2
4 v 3 Fs 8 X X > '] X
- 3 L] L TpoL o x
Jeo X 1 X
X Yoo Guww Yo Fus AN al x 1 | ann.
— v I v ST I va \ X
8 CBI FOR Ll sYS SKRU/TA-2  SKBU/TC i l -
/STU-12 TCF KEY KEY £6 L I’ X 2 X
|21 x 3 X_|PoweR suPPLY
ya-nr Tco
\ 3 X ve s x
A A 431 AN gl N [—
T j Fe |4l X s x| wF ke sav
i Va 6] x ANN
vV vV (s 3 Ye 7i~ x | A
JET JI-16 x|V,
(. RST z v: sl x
’ ANNUNCIATION 8 X 9 1| power surmy
9 X 1o X
55 12 £l m X
re0 | x - TesT TRansr. @iz x
Ju-16 v,
wy o N 2 X 8 t X
XMTR sq. (410 et a1 He i X TEST TRANSF. 2] x°
8LOCK @ TC OR TCF 2] x 3 X
v Vv 3 L sl x t
J4-20 J4-21 y X A N
BLOCK TC ALARM i SIC X ! s x BLOCK TC ALARM
EI2 e X > r I x
Tco ? . X a8 x|
N sl X t [H x
Fl2 E? 9 X | wl 1|
T 1 . t i B
W19 Ji-18 &1} X
7T¢ i2 H Sxou-31 Tco
ANNUNCIATION M ! L mie |
v B -
. 8 X | TEST IMFR sgc. wr-our
3 X
ANNUNCIATION ¥ X | TEST xWFR sEC. 2 st
B TEST XNFR gEC. Taie
6 X 3 )
7 X__| TEST XWFR §gc.  PISTOL GRIP NANDLE
Teo SKAU-3I  REMOVABLE iN TEST,
8} X co, TRIP CUT-OUT OBLY
DEVITK. Al M WALE
CONT: POSITION i Teo, SKAUSM TO RST 3w,
cer| . [KEY '
(sP) |NORM| ( mk)
X
i-2 X X —A
™ 3 | Insim
5-6| x | X -
N X i SRU
7-8 X
OTI SEL. SW. SIM. TO OTIVIC l 3 e
EXCEPT CAMNO.9 SPRING
RETURN TO NORM. FROM CBI [7‘51 e X SRU 3*
@ KEY CONT. REMAINS CLOSED | 7 X ¥oe 1] 22 R3
V, WHEN TURNING FROM i x ' 1800
12 -3 Ji-i4 1S & NORM TO KEY 9 1 125 | ro0n| seon | szon
) <O NORM TO CBI To) [ % 250 |7800 M| 128001 (13200
RI s sto o wo.¢
ZALL RESISIORS CONAEGTION SHOWA FOR 125W.D.C.
CONT| POSITION #
@ FOR 0-3 RANGE ON ttl-1 NORM OFF
USE TERMINALS 10 811 ~OR SN
0-300 RANGE USE TERMINALS OT) SEL SW - =
0 8 12 MAINTAINED 2 pOS, [3°4
CAW.NO I, CAT 30 {576 x
oTISTIC - "
g-10] X
112 X SUB. 8
13-4} X 6275097

chematic

1ernd| S

12




L1

6A
POSITHVE 2 ,,7\,}_‘,{[{} T CH1 POSITIVE
‘ ot R CHI RELAY KEYING
| |’
| POWFR \
CH1 L CHI CHI KEYING
l | o m\ POWER
J1-3
NEGATIVE <¢—‘\{)_<ﬂ—‘|} ON » CHI MEGATIVE
P N - |
TAl —
CONTACTS Ty oo T wor - 12 !
AT - Bi1iX X |
A12 - B12 % i | J1-9 >
TTRTP CHANNEL i - ——————¥
VARI CON POINT LEGEND o Al Bl CH1 OUTPUT ! TeT | CHI OUTPUT CONTROL
A2 - B2 X X I
: D - Xl x
i | cHASSIS GROUND A3 - 83 I
POSITIVE :: - Z: ,
NEGATI VE & T I l
CHI POSITIVE o " X I
i N = CH2 OUTPUT
Joni reLar kevine PRING RETURN 16 /2 o IR
A9[ - B x| |
CHi KEYING
CHI NEGATIVE 10~ 810 |
11 - SPARE
} CHT OUTPUT CONTROL 12- D12 Y SPARE
¢l - D1 X CH1 TEST
POSITIVE ) c2 - 02 X SPARE
NEGATIVE Ji-i e Fol oo est
CH2 POSITIVE <<———_L
1 cHAssIs ) .
s }CN? RELAY KEYING - GROUND, 5 - D5 | X
SPARES
6 - D6 X
CH2 KEYING 7 -0 X
CH2 NEGATHVE g -0 SRR
@ -8
} CH2 OUTPUT CONTROL } CH2 TEST

LINN 1S3 1 TVNOILDONNA

- \K

. [
ve @ ST~ D

g -9 X
’ ¢i0 - D10 L

CH2 OUTPUT CONTROL

J1-13

l |
|t
| o2
I

: 6A
NEGATIVE <&O\Ko—m

I I> CH2 POSITIVE
I Ji-14
_ﬂ R 09 08 ' 5>
POWER \ Ji-15 | >CH2 RELAY KEVING
|

wl oal

T2 g -
1——1—6‘" Al ﬁ CH2 KEYING
c9 8 1 |

C
Ji=17

P> CH2 NEGATIVE

|

REF. WIRING DRAWING

SUB. 5

204C791




l.L. 41-8508

P

AUTO-
TRANSFORMER
115V AC
14
INPUT

R

. 1

O

&
>

115V AC
3¢
OUTPUT

880A448

>
. Q(b
N

O
Q>®

Fig. 8 FTTU Internal Schematic




61

J125—

-]

S S
)y

ﬂl.zsoﬁ — — - ——— 16.500

.

1 797++— 3,328

3.328 = 6.328 —=

=

1= &

12.250

L_%j'u 1_1 T = T
.313 WIDE X .625 DEEP
/ 8 SLOTS SN

L% 3{

OOO0OOOOOOOO O

@

©

@@

I E g -
|
|
{/~E} O
2.250 OO0 .
' L1
T

S @

SUB. 2
204C769

Fig. 10 Case Outline — FTU, FTAU, FTBU, FTNU

LINN LS3 1L TVNOILONNA

a068-1¥ "T1°I



114

875}———————— {7,250

2172 e 3,328 —+le—— 3.328 _‘1

NN

T I
[N — S — N S —}

T ]Tjjyu@uuLm—tu“g‘\—i—[m_lg f
‘ /:gLv(J)I‘lI'DSE X .625 DEEP
T /L 0p0 000 &0 | o
oo o00aG YO0
i m — @

12.000

———————

R

4,313 ‘

6.938

I

SUB. 2
204C770

Fig. 11 Case Outline — FTRU

1INN 1S31 IVNOILDONNA




1z

— 2.922——-1
L

1.203 |~

T
—— Euj

2.03)
T 1 c | =) j =) *% T ' l ‘ !L_l
2.37
3.2 1
- i
L
.313 WIDE X .625 DEEP
4 SLOTS
)
1.484 B / g W
B CE ® ® | 2.594
/
A |
5219 2.250 TO% . '_T‘ \
=% <=
ul
. 18.375 .

= 19.000

SUB. 2
204C793

Fig. 12 Case Outline — FTTU

L1INN 1S31 AVNOILONNA

" goss-iy *1°l



N
.&Tmauousz ELECTRIC CORPORATION

s lllllllllllllllllllllll NEWARK, N. J.
Printed in U.S.A.





