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Engineering Dept., . Issue 1 « BT-451740._.
New York, August 15, 1921,

METHOD OF QPERATION
‘ TRUNK TEST CIRCUIT
¢ Trouble Desk = Full Mechanical Power Driven System,

GENERAL DESCRIPTION;

le This circuit is used at the trouble desk in a full mechanical office, to
o test trunks outgoing to direct mechanical offices, distant office selectors direct
k ) RsCsI, 0ffices, manual tandem offices, and mechanical tandem offices.
]

s A trunk is tested by inserting the plug of the cord in the testing jack
of the trunk and operating the class and start keys. If the trunk terminates at an
incoming selector, a final circuit 1s selected which, in turn, selects a line that
ie made permanently busy, causing the supervisory lamp to flash in synchronism with
the busy-back interrupter. If the trunk under test terminates at a distant office
selector, the terminals of the line selected are connected to an interrupter which
causos the supervisory lamp to flash,

i 3¢ If the trunk terminates in a direct or tandem R,C.l. position, the numbers
: displayed before the operator will correspond with the busy back jack, and the plug :,
of the trunk cord is inserted in that jack. If the trunk terminates in & mechanical J
tandem office, the associated selector geizes a trunk whose tip and ring terminals
are connected to an interrupter.

b Should the incoming or distant office selector associated with the trunk
under test travel to overflow, the overflow lamp is lighted. Likewlsa, if the trunk
'is busy, the busgy lamp lights when the start key is depljessed.

5. The circuit is restored to normal by depressing the disconnect key,

6. - AA talking key is provided which when operated, connects this circuit to
the telephone circuit. This circuit is not designed for talking testss, The talking
circuit is used only when the circuit is erroneously connected to a subscriber 8
line or a supervising operator's circuite -

'DE‘I',QIED DE SCRIPTION :

DIRECT MECHANICAL TRUNK TEST:

7+ To test a direct mechanical trunk, the proper compensating resistance key
is operated and the plug of the cord is inserted in the testing Jack of the trunk,
The start key (ST} is than operated, closing a circuit through the BY relay, which
operates. The BY relay operated locks in series with the BY~l relay under gontrol
of the disconnect key. The BY-1l relay operates. When the DM key is operated, & ¢ir=

e
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cuit 1s closed through the ST and Di relays, which operate, The ST relay operated,
closes a circuit through the sender lamp from battery on cam F causing the lamp to
flash from battery on the 149-A interrupter, The ST relay operated, also closes a . .
circuit from ground through its make contact, wpper inner contact of cam B to bat-
tery through the R magnet, advancing the switch to position 2,

8. As the switch enters position 2 the circuit through the sender lamp is
transferred from battery through the lower outer contact of cam F, to battery
through the upper outer contact of cam F and the 149-4 interrupter, causing the
lamp to flashe. A circuit is also completed from battery at the distant énd of the
trunk, over the tip side of the trunk, break contact of the Vii relay, make contact
of the ST relay, break contact of the FP relay, make contact of the Dii key 14,500
ohms resistance, winding of the TG relay, both inner contacts of cam M, compensate
ing resistgnce, make contact of the Dii relay, break contact of the FP relay, make
contact of the ST relay, break contact of the VM relay, out over the ring side of i

"the trunk to ground in the incoming circuit, operating the TG relay. The TG relay.

The TG relay operated, closes a circuit through the TG-1l relay, which operates.
The TG-1l relay operated, closes a circuit through the R magnet, advancing the switch

. to position 3, As the switch leaves position 2, the TG relay releases, in turn:

releasing the TG-1 relay,

9« The G-l relay released in position 3, closes the fundamental circuit.
The fundamental circuit is traced from battery through the line relay in the incoming
circuit, over the tip side of the trunk, break contact of the VM relay, make con=
tact of the ST relay, ©break contact of the FP relay, make ocontact of the DM key,
break contact of the TG-1l relay, outer contacts of camL ,outer contacts of cam 0O,
winding of the STP relay, break contact of the BO' relay, winding of the OFL ralay,

compensating resistance, if any, make contact of the DM key, break contact of the

FP volay, make contact of the ST relay, break contact of the VM relay, .out over the
ring Yo ground in the incoming circuit at the distant end of the trunk, operating

the SIP relaye. The direction of the current 1s such that the polarized OFL reiay
will not operate: . '

BRUSH AND_ GROUP_SELECTION:

NOTE:= The selection made depends upon the oross connection, between the
terminals, IBy; IG, FB, FJ, and FU and the counting relay terminals 1, 2, 3, 4 etc.
The cross eonnections are made as desired by the Telephone Company.

10. Assume the trunk test number to be 1111, This number, translated into
impul ges becones; incoming brush 1, incoming group 3, final brush 2, tens 2 snd
unite 2. These pulses will select the first or O incoming brush thirsd or 2 income
ing group, second or 1 final brush, second group of 10 lines on tho final bank,

sL,

N
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and the second terminal in that group.

1le The STP relay operated, closeg a circuit from battery through tha winde
ing of the counting relay 0, over the cross connection to terminal B, makae contact
of the Dil relay, upper inner contact of cam H, lower inner contact of cam G break
.contact of the DO relay, to ground through the make contact of the SIP relay oper=
‘ating counting relay O. As the selector at the incoming end of the trunk moves
upward, the commutator brush and segment short ¢ircuits the SIP relay, releasing
it. The STP relay released, opens the circuit through ecounting relay 0O, but relay
0 locks in a circuit traced from battery through its winding, windings of the FO'
and BO' relays in parallel, make contact of counting relay O, upper outer contact
of cam E, to ground through the lower inner contact of cam D, operating the FO'
and BO' relayse The BO' relay operated, opens the circuit through the SIP relay
thus preventing its operation when the short circuit in the incoming circuit is
removed, thereby releasing the line relay in the incoming circuit and stopping
" the up=drive, The FO' relay operated, operates the R magnet, advancing the switch
to position 4, the A cam advancing the switoh to position 5. As the switch ad=-
‘'vances out of position 3, the BO', FO*' and O relays release,

12,  4s the switch enters position 5, the fundamental circuit, previously
traced, (paragraph 9) is again closed for group selection, operating the STP re-
lay. The STP relay operated, closes a circuit from battery through the winding
of counting relay 2, break contact of counting relay 2', over the cross connection
to terminal 1, make contact of the D relay, upper outer contact of com H, lower
inner contact of cam G, break contact of the DO relay, to ground through the make
contact of the SIP relay, operating counting relay 2, As the incoming selector
moves upward, the commtator brush and segment short circuits the STP relay when
the tripped brugh enters the zero group, releasging the STP relay. The STP relay
released, opens the circuit through comnting relay 2, but relay 2 locks to ground
on cam D in series with counting relay 2°', which operates. The counting relay 2'
operated, transfers the counting circuit to counting relay 1. The SIP relay re-
operates when the short circuit is removed, and counting relays 1 and 1? function
similar to the relays 2 and 2'. When the brush enters group 1 the STP relay is
again short circuited, and the counting relay circuit is transferred to relay O.
As the brush enters group 2, the SPP relay is again short circuited and counting ree
lay 0 locks in series with BO' and FO' relays in parallel, which operate. The BO!

relay operated, .opens the fundamental circuit, releasing the line relay in the ine
_ ocoming circuit, The FO! relay operated, operates the sender R negnet, advancing tha
: switch to position 6, the A cam advancing the switch to position 7. As th. switch
-leaves pocsition 5, the counting relays release.

FINAL SELECTIONS:

13, - After an idle trunk in group 2 bas been selected at the incoming circuit
the fundamental circuit 1s again closed for final brush selection. As the final
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selector moves upward for brush sslectson, the A commutator brush and segment short
circuits the STP relay as the selector reaches the position to trip the zero brush,
The counting circuit is completed through counting relay 1, which functions with
counting relay 17, transferring the circuit to counting relay O. As the selector
reaches the position to trip the brush 1, the SIP relay is again short circuited,
and releasess The BO' and FO' relays function as previously described, opening the
fundamental circuit, and advancing the switch to position 9, releasing the counting
roelayss _

14, As the switch entere position 9, the fundamental circuit is closed for tens
solection, As the circuit is closed through counting relay l and the lowar inner
contact of sender cam H, the circuit functions as previously described for brush se-
lections As the brush enters the second group of 10 lines in the bdbank selected, the
- fundamental circuit is opened and ths R magnet 1s operated advancing the svitch to
position 11,

16. As the switch enters position 11, the fundamental circuit is closed for
unite selection, The counting circuit is again closed through counting relay 1, and
the upper outer contact of cam G, The circuit functions as is previously described
-for brush selection, As the brush seizes the terminale of the second line in that
group, the fundamental circuit is apened, and the R magnet is operated, advancing
the switch to position 12. As the switch advances out of position 11, the sender
lamp is extingui shed.

16, With the switch in position 12, the fundamental circuit is closed through
the SUP relay and the repeating coil, to advance the incoming and final switches.
The direction of current flow is such that the polarized SUP relay remains non=op=
erated. The particular set of terminals at the final selector are made permanently
busy and the busy back interrupter causes the supervisory relay in the incoming
circuit to operate and release intermittently, The supervisory relay operated, re=
verses the direction of the current. The reversal of the current causes the SUP
relay to operate over the circuit previously described., The SUP relay operated,
closes a circuit from ground through its make contact, cam J, to battery through the
supervisory lamp, which lights. The supervisory lanp flashes in synchronisn with
the busy back interrupter. With the switch in position 12 the ssnder lanp ceases to
flagh and burns steadily from direct battery on cam F until the switch is returned
$0 normal,

ONNECTION:

17, Vhen the disconnect key is depressed, the circuit through the BY and BY~1l
relay is opened, releasing the relays. The BY«~l relay released, opens the circuit
through the ST relay which releages, The ST relay released, operates the R magnet
advancing the switch to position 1, thersby restoring the circuit to normal,
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DISTANT OFFICE_TRUNK TESTs

18+ To test o distant office trunk, the proper oompensating reclistance key
is depresced, and the plug of the cord is inserted in the testing jack of the trunk.
The start and class xeys are oparzted, cansing the circuit to function as previous-
ly described, but tha DO relay operates when the DO key is operated. The DO re-
lay operated, connects the gaunting relays for office brush and office group se=
lections The celections for office brush and office growp are completed the same as
the incoming brush and incoming group selections previously described under
"DIRECT MECHANIC.AL CALLS"e The office brush selection can be any number-from zero
to four and the group selection can be any number from zero to eight. The cross
connections between the terminals OB and OG and the counting relays are made 4s
desired by the Telephcne Company.

19, Wwhen the office group selection 1s completed, the R magnet is encrglized
through the make contact of the FO' relay, advancing the switch to pogition 6, the
A cam adeancing the switch to position 7,

20, As the switch enters position 7, the fundamental circuit is again olosed,
operating the STP relay. The STP relay operated, closes a circuit from ground

“through its armzture and make contact, make contact of the DO relay, both inner
:contacts of cam I, to battery through the winding of the ADV. relay, which oper-
+atess The ADV relay operated, locks to ground on cam D, and advances the switch to

position 11. As the switch advances out of position 10, the ADV. relay releases.
The ADV, relay released, operatss the R mignet through the lower imner contact of
cam C, and the break contact of the DM key, advancing the switch to position 12,

2le  From this point the circuit functions as described under "DIRECT wLCEAN~
ICAL TRUNK TESIT". : ’ '

!

IRECT RuC.I. TRUNK TEST:

I

224 To test a direct R.C.I1, trunk, the proper resistance key lg depressed
and the plug of the cord is inserted in the testing jack of the trunk. The R.C.I.
class, and start keys are operated, advancing the sender switch to position 2 ag
previously described, '

23. As the switch enters position 2, a circuit is completed from battery
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at the distant end of the trunk, over the tip side of the trumk, break contact of
the VM relay, make contact of the ST relay, break contact of the FP relay, make con=
tact of the R. C, I, key, winding of the TG relay, both inner contacts of cam My
compensating resistance, make contact of the R. Ce 1. Kkey, break contact of the FP
relay, make contact of the ST relay, break contact of the VM relay, out over the
ring side of the trunk, to ground at the distant office, operating the TG relay, an@
causing the assignment lamp to light at the distant office. The TG relay operated,
closes a circuit through the TG=1 relay which operates the TG-1 relay operated, Op=
erates the R magnet through the lower outer contact of cam B, advancing the switch
to position 3, and ehort circuits the inner contacts of cam M, thus preventing the
TG relay from releasing when the switck advances from position 2.

24. When the assignment key at the distant office is depressed, the circuit
through the TG relay is opened, allowing it to release. The TG relay released,
releases the TG=-1 relay. The TG-1 relay released, closes a circuit from ground thru
both lower contacts of cam D, break contact of the TG=l relay, make contact of the
Re C» 1. key, both lower contacts of impulser cam C, to pattery through the winding
of the FP relay which operates. The FP relay operated, connects the tip and ring of
the trunk to the impuleer circuit, locks to ground on impulser cam D, and complstes
a circuit through the FP-l relay, whick operates. The FP=l relay operated cperaies
the impul ser R magnet through the lower outer contact of impulser cam B, advancing
the switch to position 2, the A cam advancing the switch to position 8. The ¥P~1
relay ies slow operating in order to delay the operation of the impul ser switch 20
as to give a complete first pulse. When the switch reaches position 8, the B magnet
is again operated through the lower outer contact of cam B, and the make contact of
the FP-l relay, advancing the impulser switch to position 9, the A cam advancing it
to position 1. While the impulser switch is advancing through one revolution, ro ai=
tive and negative impulses are sent over either the tip or ring side of the trunk
to the distant office causing certain relays to operate and lock, displaying the test
call at the R. C. I, position. As the switch enters position 10, & circuit is com=
pleted from ground on irpulcser cam D, through the lower outer contact of irpulcer
cam E, t0 battery through the winding of the ADV, relax, which operates. The ADV.
relay operated, operates the sender R magnet through the lower inner contacts of
cam B, advancing the serder switch to position 1ll. When the impul ser switch advances
out of position 20 1/4, the circuits through the ADV. and FP relays are opened, re=
leasing the relay, The ADV. relay released, operates the sender R magnet, throuzh
the iower inner contacts of cam C, advancing the sender switch to position 1. The

. PP relay releassd, connects the tip and ring of the trunk to the "flashing or talking"
. circuit, and releases the FP-1 relay.

25, When the plug of the trunk cord is inéerted in the busy back jack at the
Re Co I. 0ffice, the supervisory lamp flashes ag described under "DIRECT MECHANICAL
TRUNK TESTVe.
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26, The circuit is restored to normal by’depressing the disconnect key, caus~
ing the circuit to function as described under "DIRECT MECHANICAL TRUNK TEST".

LANUAL TANDEM TRUNK TE

-4

27. To test a manual tandem trunk, the proper resistance key is operated, and
the plug of the cord is inserted in the testing jack of the trunk. The manual
tandem class key is operated, and the start key 1s momentarily depressed. The manual
tandem class key operated, energizes the impulser R magnet through the upper inner
contact of impulser cam B, advancing the impulser switch to position 2, the 4 cam-
advancing it to position 8. The TG and TG-1l relays operate and the sender switch
is advanced to position 3 as described under "DIRECT ReCels TRUNK TEST".

28. VWhen the assignment key at the incoming office is depressed, the TG relay
releases. The TG relay released, releases the TG~l relay. The TG=1 relay released,
closes a circuit from ground through both lower contacts of sender cam D, bredk con=-
tact of the TG~1 relay, make contact of the class key, upper contacts of the im=
pul ser cam C, to battery through the winding of the TAN relay,which operates. The
TAN relay operated, locks to ground on impulser cam D, and cloges a2 circuit through
the FP relay which operates. The FP relay operated, locks to ground on impul ser cam
D, connects the tip and ring of the trunk to the impulser circuit and operates the
FP-1 relay. The FP-1 relay operated, operates the impulser R magnet, advancing the
switch to position 9, the A cam advancing the switch to position l. As the impulser
svitch advances from position 8 to 1, impulses for the tandem office cods sent over
the trunk to the R.C.l, position.

29, The ADVe relay operates as the impulser switch enters position 10. The
ADV. relay operated, operates the sender R magnet through the lower inner contact of
cam B, advancing the sender switch to position 1l. When the impulser switch advances
out of position 20-1/4 and the sender switch has sdvanced out of position 10, the
ADV. relay releasess The ADV. relay released, energizes the sender R magnet through
the iower inner contact of sender cam C, advancing the sender switch to position 12.
The flashing or talking circuit is not completed bowever, until the FP relay releases.

30, Ag the impulser switch advances out of pogition 20-1/4, the locking cirw
cuit of the FP relay is opened, but thke circuit through the relay is maintained
through the moke contacts of the TAN. relay, and the upper outer contact of cam E,.
As the impulser switch advances to position 1, the impulser R magnet ie again
energized through the lower outer contact of impulser cam B, and the moke contact of
the FP=l relay, advancing the switch to pcsition 2, the A cam advancing the switch
to pogition 8. As the switch enters position 2, the FP relay again locks to grovnd
on cam De As the switch leaves position 2, (second revolution), the TAN. relay ro=
leases. As the switch enters position 8,the impul ser R magnet is again operuied thru i«
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lower outer contact of impulser cam B, the A cam advancing the impulser switch to
position 1 or normal, During the second revolution, of the impulser switch, the
impulses for the stationg and numerical digits are created. The circuit functions
exactly the same as described under "ReCe,Is TRUNK TEST", ané is restored to normal
a6 described under "DIRECT MECHANICAL TRUNK TLEST".

MECHANICAL TANDEL TRUNK TESTS:

.31, If the tandem code number is the same for manual and mechanical tandem
trunks, the circuit functions exactly the same, Y wiring being used, and the T-l
and T-2 relays omitted. If the tandem code number is different, X wiring and the
T-1 and T=2 relays are used. The T-1 &and T=2 relays operate in series urder cogtrol
of the mechanical tandem class key. The T-1l and T-2 relays operated, change the . -
cross connections between the A and B terminals, and the contacts of the cams G and
¥, thus changing the cord number transmitted., The tandem, station, and rnumerical
code number s are transmitted to the R.C,I. station as previously described under
"LANUAL TANDEW TRUNK TESTH,

32« The relays and other apparatus in the mechanical tandem po ints resgpond
to the impulses, and cause the number to appear on the cordless board., When the
numerical and start keys at the cordless board are depressed the agsociated district
or office selector, selects the terminals of a flaghing circuit, causing the super=
visory lamp to flash, The circuit is restored to normal as previously described
under "DIRECT MECHANICAL TRUNK TEST™,

TRUNK:BUSY s

33 If the plug of the cord is insarted in the testing Jjack of a busy trunk,
the BY relay operates, when the start key is depressed. The BY relay operated, locks
to ground on the sleeve of the trunk. The BY~1l relay dues not operate becauss it is
short circuited due to the ground on the sleeve uf the trunk, With the BY-1l relay
and start key released, a circuit is closed from ground through the break contact of
the ST key, make contact of the BY relay, break contact of the BY=1l relay, busy lamp.‘
make contact of the BY relay, to battery, lighting the busy lamp. The circuit is '
restored to normel by removing the plug of the cord from the jack.

OVERFLOV:

34, 1f the incoming or office selector chouuld travel to overflow with the
gender switch in position 7, the direction of the current is reversed in the funda-
mental circuit, and the OFL relay operatess The OFL relay operated,completes a
circuit from grouné on the sender cam D, through the upper inner contact of cam E,
make contact of the OFL relay, the lower inner and upper outer contacte of cam J,
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to battery tbhrough the OFL-1 relay, which operates, The OFL-1 relay operc?ted, 0per=
ates tha sender R magnet through the lower outer contact of cam C, advancing the
switeh to position 16, lights the OFL lamp in a local circuit, and locks to ground
through cams E and D,

35. The circuit is restorsd to normal as described under DIRECT MECHANICAL
TRUNK TESTH,
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MEQHANICAL BEQUIRENFNDS

fa) Total contact travel ,004",
(b) The blasing spring shall be tensioned against the
armature with sufficlient force to meet release

requirements,
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(c) Contact pressure between the armature and elther
contact screw shall be approximately equal,

ELECTRICAL REQUIREMENT S
NON=OPERATE

PERATE

After a soak of 4020
ampere in the direction
oppo site to operating
ourrent.

Rost  ,0028 amp,
Read j» «0026 amp,

MECHANICAL REQUIREMENTS

(a) Total contact travel .003".

(b) The pole piece screws on each sgide shall be
screw toward trhe armature until the armature
sticks against either side with a pressure of

1 gram minimum,

ELECTRICAL REQUIREMENTS

After a woak of approxe
imately .055 ampers in
the opposite direction to
operating current.

Test +009 amp,.

Read,j. «0085 anp «

Armature gap 013" to .014n
Contact gap .003" to 004",
Test «CGl0 amp. Test
Read jo 40098 anmp.

anpe

Readja 00092 dllD e

RELEASE

On cvpen circult after
a soak of 020 ampere
in the same direction
as operating currente

On current reversal
after a soak of .CJ3
ampere in thz dipsc-
tion of operaving
current,.

Te st «009 amr,
Read j. 0030 ampe
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GIRCUIT REQUIREMENTS

MECHANICAL REQUIREMENTS

.R0B8=B The retractile spring tension shall be ad justed
(1" to 9)

by bending the stationary lug or the relay frame
and not by bending the lug on the armature. In
making this adjustment, the stationary lug shall

rot be bent to an angle greater than 45 degrees
from the vartical. :

Armature gap ,018" to ,021".

Contact gap .004" to .005".

ELECTRICAL REQUI T8

OPERATE NON-OPERATE RELEASE
Tost 0152 amp. Test .0136 anp.

Readj. 00148 arfp. Readj. .0142 a'rrp.

AECHANICAL REQUIREMENTS

208=C The rstractile gpring tension shall be ad justed
(0" by bending the stationary lug on the relay frame
and FO')_ and not by bending the lug on the armature. In

making this adjustment, the stationary lug shall
not be bent to an angle greater than 45 degrees
from the vertical,

Armature gap .018" to .021%.

Contact gap 004" tu ,0056".

ELECTRICAL REQU. REME T

Through relay winding:
Read j. +0116 amp.

Through parallel combin-
ation:

* Test «0244 anmp e

Read j. 0836 anmp.

Through relay winding:
Readj. «0112 GNP e

Thr.ugh parallel combin=-
ation:

Test «0126 anps.
Read je 0224 ampe
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a CIRCUIT REQUIREMENT
@ UECHANICAL REQUIREMENT
t :
s 208«G The rotractile spring tensicn shall be adjusted
(0 to A by bending the stationary lug un the relay frame
and not by bending the lug on the armature. In
making this adjustment, the stationary lug chall
not be bent to an angle greater than 45 degrees
from the vertical,
Armature gap .0l8" to 021",
w Contact gap 004" to 008"
‘ -
¥ OPERATE NON=OPERATE BELEAG
Test 00152 ampe Test +0138 ampe
Beadj. .0148 aﬂp. Read,jo 00142 anp'
B64 Tost +013 amp. Tect  .0017 amp,
(BY=1] Readjs +0055 ampa Readje. »0018 ampe
B167 Tost »0022 amp. Test .0016 amp.
(16 ) Read je <0021 amp, Readje +0017 amps
E65 Test «017 anpe Tegt 0080 anpe .
(T-l) Readj. 013 anPe Readj- +009 arPe
< F429 . Test .Ol7 amp. Tect .0065 amp.
. (vag) Read je« .013 amp. Read jo .009 amp.
E476 Test .018 anmp. ‘Test .0066 amp.
(FP) Readje 015 amp. Readj. »007 arp.
ES30 Test «017 amp. Test 001 anp.

(BY) Read:). 013 amp. Re&dj. «002 anp.

Ty TTIRER
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op
B557 To st
(TAN) Read jo
E600 ¢ Tast
(T‘z) Readj.
E634 Test
(Do) & Readj.
(sT)
B672 Tost
{ADV) Read jo
E730 Te st
(TPG=1) Read je
E886 Tect
{Dht) Read je
E889 Tast
[OFL~1) BReadj.
E1554 Test
{FP=l) Read j.
ENG ¢ m CAWjmJ On
10/7/21,

T

<018
«015

«019
017

018
2015

017
«012

«030
«019

«019
«016

. 017
.013

«021
+020

amp.
anp .

amp. -
ampe .

amp.
amp.,

amp.e
amp.,

amp.
anmp.

anp‘
anp.

amp.
anp.

ampa
AP «

CHK'D ¢ m=WJ T=~WHLe
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CIRCUIT REQUIR T

NON=- A

Test 0066 amp.
Read js .007 amp.,

Test
Readj.

+0095 ANPe
«010 aMp e

Test .0066 amp,.
Readjo «007 ampe

Toest 40066 amp,
Read j. 2007 amp.

Test «01l1 amp,
Read j. 012 amp.

Test 4012 amp.
Read j. +013 anp.

August 15, 191,

RELEASE

Test .0015 aNpPe
Read j« «003 anp.

Test «001 anps
Read.]'. «002 8mpPe-

AP-PROVED - c. Ll SLUYTER, G‘o Ml Li
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