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A. GElif;B.AL 

i.s test i ITEC equipment to be a 
gener gu e for testing to perf or installa-
tion.. It can so be used as a check list tests that 
have been for uipmen t acceptance records. Each 
applicable item in this guide should be initialled by the 
Inst al le r in charge, at t ting that equipment it em 
covered has been fully tested as specified. 

EMS-1 equipment can be tested using the same procedures 
commonly used to test any SXS type switching equipment. The 
Technician has a dist advantage, however, of having many 
Light Em ting Diodes (LED's) and digital displays to show 
the progress of the call being processed. 

This guide includes all basic items in a comple new EMS-1 
exchange, however, it can also be used for equipment 
additions as applicable. It is organized in the sequence in 
which testing should be performed.. It is desirable to test 
the equi pm en t in reverse sequence to normal cal 1 progress so 
that tests are always being conducted into equipment that has 
been tested. 

L PCHe r System - The power system should be completely 
tested before any switching. uipmen t ( EMS-1) circuit 
cards are ing installed. applies to all power 
wiring on additions also. 

a.. Check all wiring for proper polarity and tight 
connections .. 

b. Ring generator operation and transfer function. 

c. Interrupter operatipn and transfer function .. 

d. Tone outputs and transfer operation. 

2. AlatnH~ - Check all alarms (power a equipment) for 

L. 

pr r Indica ons and the proper input to the Alarm 
Aisle Pilots and Centr alarm status panel. 

Refer to I-213 0 for drawings and equi 
Veri r wiring to correct 
grou or EMF tenti verify fuse 
prior to fu module .. 

nt tails. 
ee foreign 

a rm ope ration, 
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2.. Di all connectors with without lo resistance to 
veri abili to register pulsing. Observe the 
connector test card for proper number display. 

3. Make a movable connector number to 
be termina t to a connect through 750 ohms 
resistance in e the 1 ine 3 MF it or 
and 20,000 ohms across the line. Terminate 2 cal from 
each connector, verify proper LED indications, answer 
and talk. Observe ring trip function {CONN LED) for 
fast trip action during lent and ringing periods. 

Connector LED functions are: 

OS - Out of Service - Indicates OS switch is 
operated. 

SZ - Seize - Same as dialing or A relay. Follows 
dial pulses. 

BY -

CT -

Busy - Same as hold or B relay. 

Cut through 
connected. 

Indicates matrix is 

RING - Ringing Indicates ringing is enabled. 

ANS - ANSWER - Follows supervision of called 
party. 

CONN - c 0 n n e c t 
O)?eration. 

Same as ring trip r~lay 

BT - Busy Tone - Indica call went to busy. 

RC - Revertive Call - Indicates call went to 
revertive call (only used when revertive 
call by directory number option is 
equipped) • Not used outside North America. 

PBX - PBX Hunt - Indicates that connector 
terminated to a subs er ibe r number other than 
the one dialed due to PBX rotary hunt 
function operating. 

FA - Fuse Alarm - Indicates a fuse on the circuit 
is blown. 
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4.. Di a n to an unused 97, 98, 
9 9 or O 0 te , ( 3 
Matrix. ca s) .. Bu r et.urned. Note that 

en a worki num e 1 e LED on the 
associat 1 e card will illum ate.. test not 
required if 100 working numbers are ipped (4 Matrix 
Cards). 

5.. Operate all swi , rve that OS LED illuminates 
and check sleeves on DTA or OGT block for presence of 
ground .. 

--
6.. Dial all numbers f ram each connector, answer and talk. 

7.. In all PBX number groups, program a PBX group into the 
600138 control card.. 'rest, using the connector test 
circuit, and ring all phones (use minimum of 3).. Check 
each conn e c tor for PBX ope ratio n ·-- Se e I- 2 13 0 f or 
detailed instructions,. 

8.. Access the Test Connector via the test ·distributor 
and/or opera tor ve r if ica tion access and ensure that it 
cuts the +, - , p test ads rough the proper terminal 
and makes connector 110 busy. {The test connector 
shares the 0 connector matrix} • 

9.. Go to the Selector DTA (assuming all grading and outlet 
jumpers are in lace) and short the T & R to each 
connector, test ground appears on_, the sleeve.. This 
test will ver jumpers and cabling from the DTA to the 
connectors. 

10.. Traffic Meter opera ti on must be verified .. 

The Meter outputs provided are: 

I:eq Count - A ground pulse (50 or 150 ms. as strapped) 
appears e time a call is attempted. 

A traffic scanner can be connected to the connector 
sleeve at DTA OGT block. 

PBX Group Busy - 97, 98, ' 99 - A 
ms .. for up to three PBX groups to 
97, 98, or 99 to the group to 
alternate. See PBX instruction 
detail .. 

round pulse of 150 
rved... Program 

be observed as an 
I-2130 for greate~ 

NOTE: This funct cannot when PBX groups have 
97, 9 B, & 99 u work numbers. 

11.. Al 1 gr: in9 ca rd s com leted wi information about 
access from ors the associated line circuit .. 
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c. 

L The test ocedure for S ectors is sirn r local 
ls t , inc om in g or int e r lat e ors,. As such, al l 
are treated as a roup in this instruction. e 
In st let all d te test on incoming or inter
mediate selectors that apply only to local 1st. 

Verify power wir to corre~t free of foreign 
potentials, and fuse alarm operation, prior to fusing 
the Module. 

2. It is good practice to check the correctness of cabling 
and jumper ing from the ctor DTA by shorting the T & 
R of each outlet (trunk) on the DTA and observing ground 
return on the sleeve wi a test lamp. This test can 
detect wiring oblems prior to testing the outlet 
{trunk) ~choices rom the selectors and basic equipment 
malfunctions. 

3. Seize and dial each selector, with and without loop 
resistance to veri ability to register dial pulses. 
Observe LED• s for proper indication. 

Check all 1st Selectors for Dial Tone. 

Selector-LED functions are: 

OS - Out of Service - Indicates the OS switch is 
operated. 

sz. - Seize - Same as di ing or A relay. Follows dial 
pulses. 

BY - Busy - Same as hold or B relay. 

CT - Cut through - Indicates the selector is cut through 
to an outlet. 

BT - Busy Tone - Indicates all outlets are·busy in the 
level dialed. 

FA - Fuse alarm - Indicates the 
is blown. 

- 4 -
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a .. 

r ra on: 

- SZ & BY • s il ina 

Ji stanaard hand test tel e (B t in) with a 
plug can plugged into the jack on the face plate 
to seize the Selector. 

Verify at the SZ & BY LED's light and dial tone 
can be heard if a 1st Selector. 

b. Dialing - sz ' BY LED's 

Before dialing, the Selector Test Card should be 
set on the Selector being test operating the 
STEP swi until the number of the Selector being 
tested is displayed on the test card face plate. 

During the dialing, the sz LED will follow pulsing 
and the BY LED will remain lighted. If an "A" or 
•AR" digit is dialed, no other LEDis will light nor 
will the Selector Test Card indicate outlet 
selected. 

c. ClJt Tl;u:ougb - CT LED lights, sz & BY LED's 
extinguish 

When a digit is di that is strapped for cut 
through to a level, e CT LED will light indi-
cating an outlet has been found, and the test card 
will display the n r of the sele ed outlet. 
The sz and BY LED's will extinguish .. 

If the CT LED only flashes and the test card outlet 
display drops k to 000, it indicates an open 
Tip, Ring, or Sleeve to succe equipment. 
Cheek that the outlet momentar ica on the 
test card is in fact connect to a succeeding 
circuit.. If , veri the TR & s are good 
to the DTA connections the Matrix card connec-
tor ized cable. If good at that point, verify that 
the flat cable connecting the Selector to the 
Matrix Card is ged on correctly at all points .. 
Dial all codes in the office to verify digit 
tr:eatm.ent strapping .. 

d.. BU§ij!'. - SZ, BY & BT LED's illuminated 

Dial a digit 
outlets busy. 
tone should be 
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Di 

succe 
card 

1 r 
code 

\leri 
r 

l s e 
e selector test 

code dialed. 

5.. O rate 1 OS switches, observe that all OS LEDs 
illum ate and check sleeves on bac ne for ground. 
(Pin A3 0) .. 

6.. Test each Selector for ability to be "forced" to an 
outlet by the Selector Test Card "force feature".. See 
I-2120 for operating details .. 

7. In systems that use absence of ground on the sleeve to 
indicate an idle circuit, check that l unused outlets 
have ground strapped to the sleeve at the DTA. 

8.. Busy all outlets of one level and dial that level to 
check for presence of 120 IPM busy tone. 

9. Test all outlets of all levels from all Selectors. Use 
force feature on Selector Test Card. See I-2120 for 
more detail. 

Traffic recording outputs from the Selector are provided 
with two outputs that can ovi ct or cut-through 
informa on and/or level ective recording.. (Such as 
separating two s u a common trunk}. 

Scanners can be at 
tot circuit 
outputs on the 
connections or be 
installer. 

to the selector sleeve for 
Each Selector has separate 

to low individual scanner 
multiple to a r by the 

Straps are provided on the Selector to allow field 
select of the outputs on PC/TMl and TM2 pins. See 
I-2120 for detailed information. 

An ATB output is ded for level to peg a meter 
when all outlets the are busy.. If th feature 
is us ver i meter operation... al 1 Peg 
Count meters must e a diode or r arc 
suppressor across the coil. 
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D. 

L. 

tails .. ~ 

Verify power wiring to be correct 
potentials and fuse alarm operation 
Module. 

Refer to I-2110 

free eign 
i'or to fusing the 

2. Verify that al 1 Finders are properly cross-connected to 
1st Selectors. Plug a test t ephone into jack 
on each Finder. Dial Tone should be received from the 
associated 1st Selector.. only action in the Finder 
will be that the NEXT .LED will extinguish when the 
Selector is seized and ground returned on the sleeve. 
By plugging into the Finder with the Next LED 
illuminated and observing that it es out when Dial 
Tone is heard verifies the T, R, & S wiring from the 
Finder to Meter Control and to the Selector is good. 
Seize 1 ine 96 from the test ack in the line test card 
(Test Jack must be jumper line 96 on backplanes). 
Rotate through all Finders and check operation of 

lotter monitor display and LEDS. 

The explanation below will explain the functions of 
LE,D' s. Note that the digital display on the J!.,.llotter 
times out in 30 minutes and must be reset by operating 
the STEP/MONITOR switch if more time is needed. 

3. Function of LED's by circuit are as follows: 

1. Ll tbt:U LB - Illuminated indicate 1 busy from 
either an originati or terminating call. 
Also, line at 2 I to show delayed 
di tone or fla at 60 !PM to show a line in 
lockout if lockout equipped. 

2. B~Q f Begue§t} -Indicates a line is requesting 
the Allotter to connect a Finder. (Flashes 
during normal operation, stays on if block 
condition exists). 

3. -E-S---.-.___~--...------------- On lockout line 
circuits, s a been in l for 
40 minutes or more. 

4. !A (fuse AlAtml - Indicates a blown fuse on the 
card. (Line card has 2 fuses}. 

{b) Fingec 

L. - Shows that the busy tch 
to remove the Finder from 

serv 
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2. BY (Busy} - Shows the Findir in use .. 

3. Indi.cates Allotter has 
eselected is Fin u by the next 

ine to request service. 

4. fA (Euae Alncm) - Indicates a blown fuse on the 
Finder card. 

(c) Allotter: 

1. AfB !All Finder~ Bus~l - Indicates that all 
Finders are busy, either from use or manually 
busied out. 

2 .. M IN ( M i n Qr } - Ind i ca t e s that a Find e r is 
selected, but the Allotter was unable to 
establish a connection in 1 second. 

3. MAJ fMajQr} - Indicates that idle Finders are 
available but the Allotter is unable to select 
one for use in 50 seconds. 

4. EA {Fuse Alacml - Indicates a blown fuse on the 
Allotter card. 

5. DIGIX.~L DISl:LAI - Control led by the Allotter 
Monitor plug on. 

(a) fl HD - Indicates 1 thru 0 to correspond to 
Finder 1 thru 10. Operate ST'EP key to 
select the Finder desired to be observed. 

(b) LnlE tHJMBEE - Indicates the Line number that 
the select inder served during the 
present or 1 t time to be used. The 
monitor stores in memory the last line 
served by e Finder, even if the display 
i s not on • To ,;r e c a 11 this or mat ion, 
operate the STEP key until the Line in 
question is displayed. e der that 
handl the call will be indicat by the 
FIND display. 

When the MONITOR switch is left operated, 
each call being processed will be 
displayed. 
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should be illumina is the NEXT 
LED t is next l to service a 
request. The digital display on the Allotter will 
function if the STEP/MONITOR switch is operated. 

(B) Tecminating Call 

The Ll-LB LED for the line called will light. No 
other action will occur. 

The Ll-LB LED for the line requesting service will 
light. e REQ LED will flash. The Finder that 
had its next LED illum ated will now go to busy 
and the Finder in sequence wil~ then have its 
NEXT LED illuminated to indicate it is available 
for next request. The Allotter Monitor (if on) 
will number of the line served. 

(D) Qtigioating Call, All Hfinders B1uur 

The AFB LED on Allotter will be on. The Ll-LB 
LED icati the line requesting service will 
f la at 2 40 IPM the REQ LED will light. When 
a Finder becomes availab , the request will be 
served in normal m~hner. 

5. TEST QPf:Bt~,.T IQliS 

Plug a hand test tel one {Butt-in) with a 310 plug 
into the line ack on the Test Line Access Card in 
position 12 of e Finder Cage,. Assum 1 ine 96 is 
equipped,. ld be le to be se from the line 
test jack. Rotate through all d F rs. If 
trouble is encounter ,. eek oper fusing and 

eek at the flat les are led.. (A 
Finder that falls f caused by a flat cable 
connector that is not pl on properly, or jumpers 
not rly connected to the 1st ector) .. 

(A) If all F ders can be accessed held from the 
test 1 ine, seize e 1 ine fr om the MDF. Check 
line cables on a lines that do not opera~e 
properly. 
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(B) When all lines are e to be accessed, seize all 
lines again with a 2000 Qhm resistance to assure 

1r r on on lo l 

(C) While it is go actice to seize< 
every r, it is not necessa 
al 1 matrix opera t ion s ... AI 1 r el 
opera on can be verified by seiz 
lines: 

1 ines into 
to check 

a tus 
following 

1,2,3,4,8 12,16,20,24,28,32,36,40,44,48,52,56, 
60,64,68, ,76,80,84,88,92 & 96 

Operate these lines into every Finder. 

(D) Traffic Meter Operation - Busy all Finders and 
seize a line. Observe that all OS LED's are 

1 uminated as well as the AFB LED on Allotter. 
Observe that the line LED flashes at 240 IPM and 
the R LED is on. Remove the busy from a finder 
and a connection made. Make all Finders 
busy again and check the ATB meter for operation 
when all Finders were made bu Seize a line 

ile all Finders are busy and check the REQ PEG 
and DEL. Cal 1 PEG ( ) Meters for ration when 
the line is se .. The DEL Call lead should have 

round present while the call is ked.. The PEG 
count meter should o rate when the call is 
processed by re..11oving the bu from a Finder .. 

-·~ 

(E) Alarms - Check t t the Allotter alarms are 
con ed properly applying a 120 ohm ground to 
the Maj or and M or alarm posts in turn on the 
Finder Backplane. (It is not practical to cause 
these alarms to function during testing) .. 

E. %'BIINKS - Trunks are treated rein as a category rather than 
by individual groups. Test all trunk groups for all 
functions that apply. 

1. Seize and dial outgoing - with and without resistance in 
loop. 

2.. Seize and dial incoming from loop or E le ad .. 

3. Proper answer supervision recognit 
distant off 

4.. Trouble time out on outgoing trunks .. 

5.. Proper operation wi iden f ier .. 

and signalling to 

6 .. Ch e c k cut of s e r v ice s w i t c h e s to ens u r e s le eve is 
grounded to DTA .. 
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F ... 

7 . Ve ti MACH START oper if used .. 

8. Verify lJ;.TB rat~ if u 

9 .. Coin ope ration or coin tone on toll trunks "' 

10. Peg count mete rs. 

ADI SQ:Q SISfEM -
be dealt with as 
are to be rega 
fully represent a 
(Standard) or 
instructions. 

The testing the identifier system should 
a se rate ent .. ems listed below 

as a test ec kof f list do not 
proper an ANI unit.. r to I-2500 
I-2S01 (Programmable) detailed 

1. All trunks will dial, identify, sui;::ervise, etc. 

2. All ANI Matrix terminals will identify .. 

3.. ONI fun6tion. 

4. Block function. 

5. Coin - function. 

6. PBX (if required) cancels ID and transfers request to 
identified PBX. 

7. Party test operation. 
. ......... 

8. Test Panel and display operation. 

9.. Portable Test Panel ope ration. 

10 .. Meters and Tr fie information storage. 

11 .. Duplicate tests of A & B identifiers. 

G. fRESELECTQR - Test prior to j umpering into grading or 
connecting to trunks.. Refer to I-2127 for details. 

1.. Test that each preselector displ and step function 
operates. Note that the display times out after 
approximately 30 minutes .. 

2.. Mo toring the display on one preselector at a time, 
apply ground on each outgoing sleeve as displayed. 
Observe that each eselect or will ect al 1 available 
outlets.. is w il test the ability to search and find 
and to move off a busy t .. 
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3.. 7",.TB ad - e 1 outlets bu Observe that 
eselectors run., Remove gro11 from liTB lead 

s ld st sear ing. If li'JIB circuits are 
eguippe , un for this test.. ATB circuit all 
sleeves (including unus ones) must grounded to 
generate /~TB function. 

H.. MISC. ITEMS 

1.. Test Distributor (600 2 & 600154) - Must be tested to 
veri that test connector can reached by dialing 
the proper 2 digit access.. so, that last 2 digits 
will connect to the n r dialed and extend a metallic 
T, R & s to the test desk from the line .. 

Test for all control functions: 

a .. Stepping to next line 
b .. Releasing CO relay 
c .. Dialing into central 

2. Operator Number Verification (600152 & 600154) - Test 
that each incoming S ector or dedicated Verification 
Selector can verify a busy number by dialing the proper 
code.. NOTE: verifica distributor be shared with 
test distributor or be a dedicated circuit. 

3. (600155) (Where equipped) - Jumper a 
criber nurn r to e inter control rcuit and 

a call to that number to veri that each tercept 
control can access either the 2 OJ?erator trunks .. 

4.. Subscriber Meter g - Using a test lamp connected to 
+48Vdc ace voltage on each connector sleeve at the LIDF 
and verify proper meter operates .. 

Test each :metering control circuit for ration on 
reverse batte at answer for successive meter 
pulses from timed pulses from the master clock .. 

5.. Trunk Rota on - Veri that each level that trunk 
rotation will rotate succes calls over the 1st three 
outlets of the selector level. 
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6.. Ala rm Sending & eek Unit - Note that in EMS-1 
exc a e , is circuit so serves as ice rm 
circuit and control audible and visual 

cations .. 

a .. Veri that arm indica ons appear on face plate 
of the rm ...... ""''Af'"""""r and on re Chief unit. 

b .. veri that bell (audible} in Wire Chief test unit 
o r a es.. Au a i a rm is to s on ALCO or 
Alarm Send settings ope ration. 

c .. When ALM SEND key on test pan is operated, an 
alarm ition seizes the rm trunk to the operator 
( 1 of 3 as requir ). when the operator answers 
the Alarm, the trunk r eases .. 

d .. Alarm check number can be dialed from any incoming 
tru or regular line. Verify rms give proper 
indication rm ing I is dialed. 

Major Alarm - No tones 

Minor Alarm - 60 IPM Busy 

Carrier Alarms - 0 IPM Busy 

Perm Signal - l ring code 

No trouble - 2 ring code 

··. 7.. Inspectors ngbac rtive Call - This circuit is 
accessed by an access digit(s) and receives the called 
and calling parties party number.. Check for the 

lowing: 

a .. Pulse l .to 10 for 1st and 2nd digits to verify pulse 
receiving circuit. 

b.. eek proper fr 
(As wired) 

or polarity for each digit. 

c. Cheek for ope r tones or Recording to calling party 
thence to be cal 

8.. The In st al r must 
and call tracing ca 

that all equipment designation 
rly filled in .. 

9.. 1rhe In st mark 2 sets al 1 job drawings to 
dut inst • One set alll 

be returned to Engineer gin order to correct job 
records .. 
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The In st al le r in ar should sign subm is form to 
e Installation Manager attesti to hav rfo 1 

tests l 

I certify that all 
formed and all def ic 

plicable tests he rein have be en per
ies corrected. 

Installer in Charge DAT'E 

I verify that all tests herein have been performed by the 
Installer in charge. 

Ac Test Engineer DATE 
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