Model T146C

Muultiple Frequency Reference Tone Generator
FEATURES

Up to 10 tones cycling in sequence

¢ Quiet termination during any part of the
sequencing cycle

Level Vernier Adjustment =1 dB

Level Stability: =.03 dB after adjustment
¢ Frequency Stability: =14 %

¢ Tone delay after initial OFF HOOK

¢ Rack Mount, and portable models

® Strap selectable operating options:

600 or 900 ohms

Output level 0, —10, or —16 dBm
Ground start or loop start

ON HOOK — OFF HOOK cycling
Extended quiet termination after one
or two tone cycles

DESCRIPTION

The T146C is a stable reference tone
generator designed to supply up to 10 tones
or quiet intervals cycling in sequence. Any
tones in the frequency range of 200 to 5000
Hz can be provided.

The cycling sequence consists of from
one to ten equal periods. Each period con-
sists of a 1/; second interruption (or initial
delay) during which the output is quiet,
followed by an operating interval. The op-
erating interval is normally six seconds but
may be anywhere from one to fifteen sec-
onds if specified on special order. Any of
the operating intervals may consist of a
quiet period instead of a tone. Also, more
than one interval may be assigned to any
one tone.

The cycling sequence starts when ground
is applied to the S terminal (when strapped
for ground start) or when battery is ap-
plied to a normally dry line connected to
tip and ring terminals (when strapped for
loop start). When this start condition dis-
appears, the cycle is immediately inter-
rupted and reset to its initial condition.
After the tone cycle is complete, there are
several possible operating modes. Selection
of the desired mode is by soldering a wire
strap between two terminals on a printed

circuit board. They are as follows:

1. The tone cycle may immediately start
over and continue to repeat as long as
the loop or ground start command is
present.

2. The cycle may pause and the test line
go ON HOOK for one second, to per-
mit called party disconnect, after
which it again goes OFF HOOK and

the cycle starts over.

3. After completing one or two tone cy-
cles (as selected) the test line may
provide an extended quiet termination
for noise measurements and impulse
noise counting. The line will remain
OFF HOOK and quiet as long as the
loop or ground start condition remains.
Since the duration of the extended
quiet is determined by the calling
party, there is no provision for called
party disconnect with this feature.

Uninterrupted quiet termination is ob-
tained by specifying as many adjacent quiet
periods as may be required, since the inter-
vening quarter second interruptions are
themself quiet and indistinguishable from
quiet periods.
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A typical cycle might be as follows:

Initial quarter second 14 second
delay (quiet)
300 Hz tone 6 seconds
Interruption (quiet) 14 second
1004 Hz tone 6 seconds
Interruption (quiet) 1, second
3000 Hz tone 6 seconds
Three quiet periods 18+ seconds
(614 seconds each,
including the initial
quarter second)
ON HOOK 1 second

Cycle repeats approximately
every 38 seconds.

The nominal output level is either 0, —10,
or —16 dBm as determined by strap selec-
tion. A panel mounted level adjust vernier
(screwdriver operated) permits fine adjust-
ment of =1 dB with respect to the selected
nominal level.

The output terminals may be connected
to a telephone number to permit dialing the
generator from a remote location. An elec-

tronic hold circuit is provided to trip the
ring and provide OFF HOOK to the line.
Either S lead ground start or tip-ring loop
start may be used. Start option is deter-
mined by strap selection on rack mounted
units and by a front panel switch on port-
able units. When loop start is used, the set
must be connected to a dry circuit, i.e. no
battery during idle, at the C.O.

The output impedance is either 600 or
900 ohms as selected by strapping on rack
mounted units or by a front panel switch on
portable units.

The output level will remain stable over
long periods of normal use. For initial level
setting at installation, be sure to use an
accurate test set. The Wilcom Model T105B
Reference Level Test Set may be used for
this purpose. The T146C is mounted on a
3%, x 19” panel (23” available on special
order) and is powered from a 48 V office
battery. Installation of this equipment is
easy and may be performed by local per-
sonnel. Screw terminals are provided for
tip, ring, sleeve and 48 V dc power.

SPECIFICATIONS

OUTPUT
Frequencies

Up to 10 frequencies cycling in sequence.
Any frequency between 200 and 5000 Hz
can be supplied in any sequence desired.
Specify on order.

Harmonic Distortion: Less than 1% thd

Level

0, —10, or —16 dBm, as specified on order,
adjustable =1 dB from front panel. Other
levels available on special order.

Accuracies (0° C to 50° C operation)
Frequency: =%2%
Level: .03 dB after initial adjustment

Impedance and Quiet Termination:
600 or 900 ohms. Specify on order.

FREQUENCY TIME INTERVALS

6 second duration for each tone or quiet
period. % second interruption between tones.
Continuous quiet termination through ad-
jacent quiet periods. Cycling options as de-
scribed in text. Entire cycle should be speci-
fied on order.

HOLD CIRCUIT
Electronic; approximately 35 mA.

POWER

48 V dc =10%, 200 mA max. The T146CQ
and T146CP may also be operated on 115 V
ac power.

ENVIRONMENTAL CONDITIONS
Operating Temperature: 0° to 50° C

Humidity: 95% at 35° C
40% at 50° C

Storage Temperature: —55° C to +70° C
Altitude (non-operating): 50,000 feet

MECHANICAL

Panel Mounting:

3%” H x 4%” D x 19” or 23" W (specify
width on order)

Portable Case: 7V2” Hx 82" D x 11" W

WEIGHT
T146C Approximately 3 Ibs.

T146CQ Approximately 7 lbs.
T146CP Approximately 7% Ibs.

ORDERING INFORMATION
Specify Model T146C for:

Rack mounted, 48 V dc battery operation.
Specify rack width.

Specify Model T146CQ for:

Rack mounted, operates from either 48 V dc
or 115 V ac supply. Specify rack width.

Specify Model T146CP for:

Portable unit, operates from either 48 V dc
or 115 ac supply.

Specify on order:
Frequencies required;
Complete tone and quiet interval cycle;
Loop or Ground Start;
ON HOOK-OFF HOOK cycling if required;
Extended quiet after one or two tone cycles
if required; -
Tone interval (if other than six seconds),
Output Impedance (600 or 900 ohms);
Output Level (0, —10, or —16 dBm standard).
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INSTALLATION INSTRUCTIONS

Inspect unit — remove dust cover and check for loose screws, parts, etc.

Referring to the P.C. Assembly Drawing, verify the correct start mode
strapping and impedance strapping for intended operation.

a. Two straps are required to set the output impedance to either 600
or 900-chms.

b. The Loop Start strap is normally used when the line for the assigned
number is "dry" (no dc supervision voltage present) during the idle
condition. An incoming call is indicated by application of dc super-
vision voltage to the line causing the line to be "wet'".

c. The Ground Start strap is normally used when a sleeve control lead
is available. The sleeve lead must be either open or office battery
during the idle condition and be grounded during the calling period.

d. The On Hook/Off Hook Cycling strap is required in some applications
to release the connector for the. telephone number assigned to the
T146C after the calling party has released the circuit.

An extended quiet termination — until the calling party goes On Hook —
is a strap option for those applications that do not require On Hook cycling
to release the connector.

a. The One Cycle strap will cause the test line to complete the tone se-
‘quence once and.then provide a quiet termination until released.

b. The Two Cycle strap will cause the test line to complete the tone se-
quence -twice and then provide a quiet termination until released,

The standard output level may be set to one of three nominal levels (o, -10,
-16 dBm) by selecting the proper strap location.

Mount the test line in its assigned location. Connect C,0. ground to GND
terminal and C.0. battery (-48V dc #10%) to BATT terminal on the 6 position
terminal strip.

Wlth the T146CQ using ac power, verify presence of Jumper on terminal strip
between GND and PANEL GND.

With the T146CQ using office battery, remove jumper between GND and PANEL GND
on terminal strip. i



8. Using a VIVM or TMS with the proper terminating impedance, check the
reference tone generator for output at the front panel jack marked
TEST. Inserting a 310 plug initiates the tone sequence and disconnects
the tone generator from the line. Verify tone sequence and extended
quiet if specified.

9. Connect terminals T § R for loop start, or T, R § S for ground start on
the 6 position terminal strip to the assigned telephone number. Dial
the assigned telephone number and verify the operation of the tone gen-
erator.

10. Using a reference level test set (not a TMS) such as the Wilcom T150B,
W.E. Co. 22A or equivalent, adjust the LEVEL ADJUST control on the T146C
panel to set the level at the office TLP to the proper value according to
office practice.

CAUTION: Be sure the proper termination is used. The tone generator
level has-been set at the factory to within .02 dB of the level specified
by the purchase order. Any change should only be to compensate for office
loss.

11. Replace the dust cover. Unit is now ready to be placed in service.

ARB
June 20, 1978 ¥



REVISIONS

Lrn] DESCRIPTION ] DATE ] APPROVED
‘—S- L ] -
v 6 X
4 ﬁ 7] T G
Qo T
5 | 03)e
3—2 @ @ el -
. S| eRD.
I ve|BATL |
* 3 VA (-:
15 4
4 .
15 o
{54 D
4 - \ LjE? C
4 es[so]
’5 o VAR XN
335 %) Z '
vie®
o' e
SR T GRL.
) 4 ‘4% LINE2 C
s %
4 }5 ”
o 7
4 _f’% ) C
co|T LwE]
'5 QIR
3?2 - @ @ g:;:.wzz
g Colemm -2
v ( -55Y,
15
PANEL 19°] 23" PANEL - 19| 23" PANEL 19'| 23"
X2 4w M E GRS
MODEL MODEL ~ MODEL .
34164 (COMB.TEST LINE) | 60 (LOOP ARDUN 161 (LODP AROUND TEST LINE)
146,166 (MULT!- FREQ. TEST LINE) (TEST LINE) - |
|88 (REV.BATT. TEST LINE)
"c " nones sviloomn) PRODUCTS INC.
E;{;‘oﬂéc‘zﬁt: o | I— A e S— LACONIA N.H. 03246' IS
R o R 16170 TEST LINE INSTALLATION DWG,
NISH SIZE CODE IDENT NO. DWG. NO. . REY
A| 51778 | o0o05i-00-109
sun.g 3/3”x /" SHEET .
" 3 Ko0D/A 5T




I03BISUSY SUOJ 9OUSIIFY
Aousnbaxy a1dI3TnK

J9V1L
2T3RWAYDS

SO WL 'V 0gZaNY W % 0') Zosemy
AININDIN WIKDIY WO - W 200°m MWD
“SENVVA QUWONVALS BN O-L OG M0 %03
WTdiQ AVIN LNG WD "NOMddy
- AININDBYJ MOV 20y

V) OM], ‘Sdv,

ewLS as

(@nx i aa) 8900°5'9) I 3D
9 ~C ML QL WIILNIG] Of =L INO) - JLO0N

PITIS

GYRISY

THOLLYNNQIWILONBLIX AL SWHINERLINQLOL NG (N G
AVINNOISIT NANN INQL OBONBLXY -
¥QY IO LEVTI OB LG STWNHNNT ) Ol Wi LG «x @

‘GRAS ANY NO 3724D 40U

OL evWig AMWMOuWE ) koo
‘00 WO 00D M0y MVULG ChmgHIpINg D

* OB INDRY FININOIG AINYD

1§ MO HOJIWHLG DQM ‘DI~ SIS -SaNGy

VIAT dAd 400 LGP 91-¥0

SBADOML ILAY

ABINY GIANDLEJ uGy dviig (@

FVADINY WLy

LIND AIANTILAZ w04 4vNLIG O

SN23

WIIA) ANOL HWJ BBLIY
MO0 NO DTS I M04 SVALS (G
AMVLE ANNOMYD
O JOO™) HOYIVALS 280 |y
I DNIdWH LS

WINIL 2124)

- ¥04 d¥MLS O TyNIwoN

‘oL~

*38QL 30

WERWAN AG ADNIWNRLAQ

000 NAH-L 001 YN DB Y
b2-%D '

“61=) —gquN 497

854 ~suiWAY T

‘.uw

-l A9~
w.o“ > (esw)
s sun A
I
2% ] s
I_o Ty ‘.!w. " ,- O
T [ D
a [RSTEE e s
28

iSauoN
. 03 Omu
AN VW 001 YLb  chisng
>ﬂNl "y !Q
M
o "
. SSveam
.-czxﬂ_@z h £ /4 oty
ssv %
m ¥ OIE
15y atb
" Hﬂx
b ¢ \U
3
200VNI
O -a,
.% 2wy £3 7o) m.vw&»s
N O | quY Ty
¢ —O> Qs
k) ] Qv
"= 195
L
we
" —
R amE P §
LSy
e
e}

VA
18A




29-11-209G H3IHSY

€111 GO 30 ONILNNOIWDId AL

1 HOLSISNV

\ BIREVMNORSINANOT v

>

€20
ONILNOOWN Al

201-01-9p10,, L3988 |

UINEV My IIN ARNOY

RIS T
©NOA w.\r. MIYOS Ov-t

WIANO OL A V@WNIASSY &f

009%T.L/dDO9VTL/D9VTL
A1quessy "D°d

S6ISN.

R U

%@;.@m

L AVUIINOVIA
..A.o_ Lim

b,
6

0

e

P-diQ-2L1Mm
27

B3 MLy

i

h!v:.
@)

O Naw T 17
mlo.mo.ln.l/owal/ 901-01-9%10 .om.u.._w/ S S A
O, oo @6 V00 om f ““ “"
2 EF ; I
OB B Y (e | __ .
L] IWP :
i=mp I _“ B
B I | _“
,. ]
@ r!i.._r-uun.__r-:L__F-.i
v | w.._ I.rw g@m_ =2
C_ ﬁp Oo_ o O O O O O O O@L
= ol i te e ﬁo

wnm. :ov
b,
J 8 “em
Hﬂ a
SS9 A SL0b L - Q.O?
1n Y* m £n .
23233

1¥vLE _ mz(wn
N d

&
@oh,uE_T WM@% w @ﬂ%ﬁ

[

RO TR NGRS

201-01=9p10y L¥¥Q S AINITLAG IL15]

FVAIOMI- WA INO

SNIDAD L
MOOH 440

WMOOH NO




	ch-copier-2fl317
	ch-copier-2fl318
	ch-copier-2fl316

