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TIME OF DAY PRODUCT FIVE YEAR WARRANTY

LIMITED WARRANTY AND WARRANTY CLAIMS:  Spectracom warrants each new product
manufactured and sold by it to be free from defects in material, workmanship, and construction,
except for batteries, fuses, or other material normally consumed in operation that may be
contained therein, for five years after shipment to the original purchaser (which period is referred
to as the "warranty period"). This warranty shall not apply if the product is used contrary to the
instructions in its manual or is otherwise subjected to misuse, abnormal operations, accident,
lightning or repairs or modifications not performed by Spectracom. Spectracom is not responsible
for products that it does not manufacture.

Software and receiver modules not manufactured by Spectracom and any cable assemblies and
adapters are warranted for one year from date of shipment and subject to exceptions listed above.

Spectracom's obligation under this warranty is limited to in-factory service and repair, at
Spectracom's option, of the product or the component thereof which is found to be defective. If in
Spectracom's judgment the defective condition in a Spectracom product is for a cause listed
above for which Spectracom is not responsible, Spectracom will make the repairs or replacement
of components and charge its then current price, which buyer agrees to pay.

Spectracom shall not have any warranty obligations if the procedure for warranty claims is not
followed. Notify Spectracom of the claim with full information as to the claimed defect.
Spectracom products shall not be returned unless a return authorization number is issued by
Spectracom. Spectracom products must be returned with the description of the claimed defect
and identification of the individual to be contacted if additional information is needed. Spectracom
products must be returned properly packed with transportation charges prepaid.

EXCEPT FOR THE LIMITED WARRANTY STATED ABOVE, SPECTRACOM DISCLAIMS ALL
WARRANTIES OF ANY KIND WITH REGARD TO SPECTRACOM PRODUCTS OR OTHER
MATERIALS PROVIDED BY SPECTRACOM, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTY OR MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

Spectracom shall have no liability or responsibility to the original customer or any other party with
respect to any liability, loss, or damage caused directly or indirectly by any Spectracom product,
material, or software sold or provided by Spectracom, replacement parts or units, or services
provided, including but not limited to any interruption of service, excess charges resulting from
malfunctions of hardware or software, loss of business or anticipatory profits resulting from the
use or operation of the Spectracom product or software, whatsoever or howsoever caused. In no
event shall Spectracom be liable for any direct, indirect, special or consequential damages
whether the claims are grounded in contract, tort (including negligence), or strict liability.

EXTENDED WARRANTY COVERAGE

Extended warranties can be purchased for additional periods beyond the standard five year
warranty. Contact Spectracom during the last year of the standard five year warranty for extended
coverage.

6/1/98




WARRANTY REGISTRATION

Spectracom Corporation
101 Despatch Drive
East Rochester, New York 14445
(716) 381-4827

Dear Customer,

Spectracom occasionally contacts customers regarding our products. We
must know to whom we should send manual updates, change notices, and
new product information. Because people sometimes change job
assignments, we request department, mail station, and title
information to ensure that correspondence in future years will reach
either the user of our products or his/her supervisor. In filling out
the registration, please use the title/mail station/department of the
supervisor most interested in keeping the equipment and its
documentation up-to-date. Thank you.
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Name Title
Department Mail Stop
Company Model Number
Address Serial No.
City Date Installed
State Zip

Telephone Ext.

Remarks (problems, suggestions, etc.):
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SECTION I

GENERAL
1.0 INTRODUCTION
The Spectracom Model 8176 Wall Clock can be synchronized to the National
Bureau of Standards time by an RS-422 time signal provided by a

Spectracom Model 8170 or 8171 WWVB Synchronized Clock Remote Output.

The Model 8176 may also be manually set using the mode and set switches
found at the rear of the unit.

Units equipped with Option 33, RS-232 Input, will synchronize to an
incoming RS-232 timing signal.

The Model 8176 may also be used as a master to synchronize a system of
8176 clocks using an internal crystal oscillator or the 60- Hz power
line as a time base.

Up to 32 clocks may be driven from any buffered output. The buffered
outputs are:

1. Model 8170 or 8171 remote output
2. Model 8176 buffered output (J1)
3. Model 8176 master output (J2)

4. Model 8172 master output (J2)

5. Model 8172 buffered output (J1)

Clocks may be driven more than 1500 feet from a buffered output using
telephone station cable, and up to 4000 feet using twisted pair.

1.1 UNPACKING & RESHIPMENT

The items listed below are shipped with each clock. Check to be sure
all items have been received and unpacked.
Quantity Description
Model 8176 Wall Clock
Modular Jack Assembly (Terminal Block)
Modular Cable Assembly
Set of Wall Fasteners
Installation & Operator’s Guide
Fuse, 0.5A

R e R e

In the event of damage in shipment, be sure to contact the carrier
immediately. His representative will want to witness the damage. 1If
you fail to report shipping damage immediately, you may forfeit any
claim against the carrier. You should also notify Spectracom
Corporation of shipping-damages or shortages, so that we can help you
obtain a replacement or repair damaged equipment.



If it is necessary to return the unit to the factory, the original
shipping carton may be used. If it is not available, a carton of at
least 250# test corrugated paper with at least two inches of
polyethylene foam surrounding the unit should be used. The items should
be sealed in a plastic bag for moisture protection. Call the factory to
obtain a Return Authorization Number and include with the package a note
stating the reason for the return.

1.2 SPECIFICATIONS

MECHANICAL AND INSTALLATION

SIZE:

WEIGHT:

MOUNTING:

LINE POWER:
OPERATING TEMPERATURE:

SET UP SWITCHES:

SIGNAL CONNECTIONS

Connector Types:

Data Buss:

Signal Outputs:

Housing is 17.25 x 6.5 inches (438 x 165 mm) and
protrudes from wall 2.8 inches (71 mm).

5.3 1lbs (2.4 Kg)

Two keyhole mounting holes on rear of clock
spaced 12 inches (30.48 mm) apart.

115 VAC +10%, 60 hz, 30 watts,
0 to 50°cC

Selection switches at the rear of the clock set
baud rate, 12 or 24 hour display, test or
operating mode, crystal or 60 Hz time base,
termination for last clock on buss, and slave or
master mode.

All signal connectors are Type RJ-12 Modular
Telephone Jacks

- Balanced pair, RS-422 interface. Data rate is

selectable from 300 to 9600 baud to match the
data rate from the master.

Clocks with Option 33 accept an RS5-232 input.

RS-422 outputs are standard. Option 32 adds an
RS-232 output.



TIME/DISPLAY

Display Digits:

Digit Size:

Time Format:

Colons:

Manual Setting:

Automatic Setting:

Battery Backup:

Yellow-green LED light bar

Clocks with Option 67 have red LED light bars.

Hours, Minutes 3.6 in (91 mm)
Seconds 2.0 in (50 mm)
AM/PM 0.325 in (9 mm)

Selectable 12 or 24 hour display with AM and PM
indicators

Display colons will blink if input data stream
is lost or invalid for a period of 24 hours.

The colons also blink to indicate that the Model
8170 or 8171A is not synchronized to WWVB.

Clock may be set manually if synchronization is
not. required by using the MODE/SET switches.

Slave clock will synchronize upon receiving
three full seconds of data from the master
clock.

During power loss timekeeping functions continue
without display. Battery backup has up to a
10-year life and an accuracy of better than

+1 . minute/month @ 25°C
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SECTION I1I
INSTALLATION

2.0 CLOCK INTERCONNECTION

The items 1listed below may be used to interconnect the wall
clocks and are available from Spectracom.

ITEM DESCRIPTION SPECTRACOM PART NUMBER
l. 9-Pin series D plug, AMP
Plug 205204-1 J03309
Pin 66507-8 P04001
Shell 206478-1 H52090
2. 4-Conductor Station Cable wW40013

Phalo S4-0422

3. Modular Jack Assembly J01035
Armiger & Assoc.
625 AGM-35

Cable Assembly of items 1, 2, and 3 = CAQ4XXX

(xxx = length in feet)
4, Modular Cable Assembly CAQSXXX
6-conductor flat cable (xxx = length in feet)

with modular phone jacks
at each end.

Refer to Figures 2-1, 2-2 and 2-3 for cable fabrication and
identification.

Figures 2-4 thru 2-9 on the following pages illustrate several
possible system configuratioms. The recommended configurations are
Figure 2-4 or Figure 2-6.

The smaller Model 8172 Clock interface is the same as the Model 8176
Clock. The Model 8172 may be substituted for the Model 8176.
There are two types of Model 8172 clocks; a Model 8172M Master Clock
that can operate as a master or a slave; and a Model 8172 Slave Clock
that operates only in the slave mode. The Model 8172 Slave does not
have the time zone offset or battery back-up features of the Model
8176,



PLUGS MUST BE ON SAME SIDE OF CABLE
(REVERSE POLARITY)

PLUGS MUST BE ON SAME SIDE OF CABLE
/ (REVERSE POLARITY) N\

= (=

FIGURE 2-1: MODULAR CABLE ASSEMBLY, CA05XXX

The modular cable is used to interconnect the wall clock to a terminal
block or to another wall clock using the "daisy-chain" configuration.
Refer to the following interconnection diagrams for modular cable
usage.

The supplied modular cable is 6 feet long. When fabricating or
purchasing longer cables, be sure the cables are cross-pinned (reverse
polarity). Refer to FIGURE 2-1, MODULAR CABLE ASSEMBLY, CAOS5XXX.
Modular cables of any length may be purchased from Spectracom. The
Spectracom Part Number is CAO5XXX, where XXX equals the length in
feet,



TERMINAL BLOCK ‘-j

(-

YELLOW BLACK
GREEN RED
J
S J
YEL GND
9
8 GRN ___ +B DATA
RED B DATA ———— STATION CABLE
3 -

‘L 9 PIN "D CONNECTOR

FIGURE 2-2: 8170 OR 8171 RS-422 REMOTE OUTPUT CABLE ASSEMBLY, CAO4XXX

The cable that appears in Figure 2-2 connects the remote output from
the Model 8170 or 8171A, WWVB Synchronized Clock, to the Model 8176.
This cable assembly may be fabricated as shown or purchased from
Spectracom. The Spectracom Part Number is CAO4XXX, where XXX equals
the cable length in feet.

The 9-pin series D plug connects to the 8170 or 8171A RS-422 remote
output. A modular cable connects the terminal block to the wall clock
input (J4) connector. Refer to the following interconnection diagrams
for cable usage.



The supplied modular jack (terminal block) is prewired as shown in
Figure 2-3,

BROWN ORANGE
YELLOW BLACK
GREEN RED

FIGURE 2-3: MODULAR JACK ASSEMBLY

Four conductor station cable is used to interconnect terminal blocks.
Connect the yellow wire of the station cable to the yellow wire of the
terminal block. Similarly, connect red to red and green to green.



YALSVH V SV AD0'ID QAZINOYHONAS

HAMM T.18 ¥0 0/.18 ONISA HWILSXS AD0Td TVNIWYHL i9-7 d4NDI1d

130710 1SV LON,, 0L SY3HIO TV ,4307J LSv1, Ol

L-2S 13S SNE ZZH-SY JLYNIWHIL ATHIdO¥d 0L

(T-T 9d 33S) XXXSO0VI S3I119W3SSY 319YI ¥YINAOW

(€-T 9d 33S) XXXHOVI ASSY 378V WOIVYLIIdS

T34 0L 13A
NdD 0L N¥9

@3Y¥ 0L @3¥ 1J3INNOJ “379VI NOILVLS

SMJ078 YNIWY3L

hr

qr

qr qr

310w

9/18

9/18

9/18 9/18
MJ070 YILSYW

(13IAVIS,, 0L 8-TS L3S) SMI0TI 3IAVIS ZE€ 0L dN

AGTOLEAN |

v 90¢8

2-5



gAMM T.18 ¥0 0L18 ONISM WALSXS

qr

er

v

YALSVR V SV MD0TD dAZINOYHONXS

uNIVHD-XSIVQy

*6-C

FANOI4

0A307J 1SV 1ON,, 0L SY3HLO 17V 2070 1SV, OL
L-2S 135 SNg TZH-SY ILYNIWYIL ATY3Id0¥d OL

(€-T 9d 33S) XXX{OVI

“ASSY 379YJ WOIVY133dS

(T-T 9d 33S) XXXS0VI ‘S3I179WIASSY 379YI HVINAOW

13079 TYNIWY3L

qr

er

qr

9/18

9/18

9/18

SM2013 3AV1S Z€ 0L dn

(1»3AVIS,, 01 8-2S 139)

er

qr

9.18

J10W3Y

%3070
YILSYW

A00TOLAN

v 90¢8

2-6



43ILSYW V SV
N30T IAVIS/YILSYW 9718 DNISN WILSAS 3I078 TYNIWYIL

: 9-¢ 3¥N92I4

112073 LSYT LON,, 0L SY3IHLO 1TV

T34 01 13A
NY49 0L NY9

S¥30719 TYNIWY3L Illlll)//l

yMJ01) LSV, 01 [-2S L3S SNE8 ZZH-SY JLYNIWYIL ATY3Id0dd OL

(Z-7 9d 33S) XXXG0VI ‘S3IIT8W3SSY I79VI HYINAOW

(-7 o3ed 39s)

034 0L 43¥  1I3INNOJ “379VI NOILVIS

qr

9L1g

qr

9L18

wr

qr

¢r 4o ur

9/18

(ZH-09 Y0 TvLX) 3SvVE 3WIL 4341530 IHL OL 9-TS OGNV ,,¥43LSVW, 01 8-¢S 13S

9.18

(1n3AYIS,, 01 8-2S 13S) SMI012 3AVIS Z€ 0L dn

9L18




WILSYW V SY
%2013 IAVTIS/YILSYW 9L18 ONISN WILSAS NIVHI-ASIVG, :/-z 3¥N9I|4

"NOTLYYNDIANOD SIHL NI ALIYVI0d 1J3¥¥0J HS118VL1S3-3Y
0L S¥J079 TUYNIWY3IL S3IYINDIY 378YI ALI¥VIOL ISYIAIY  :3LON

1130713 LSYT LON,, 01 SY3IHLIO0 1TV

13070 LSV, OL £-2S L3S SNG ZZH-SY 3LUNIWYIL AT¥3d0O¥d 0L

(Z-T 9d 33S) XXXS0VI S3I1T18W3ISSY 374vI ¥YINAOW

wr

er wr £r qr er qr ¢r do ir

9L18

9L18 9L18 9L18 9L18

A

(1n3AYIS,, 01 8-2S 139)

SMJ3072 3IAVIS ZE€ Ol dN

(ZH-09 ¥0 viX) 3SvE IWIL @3IY1S3IA IHL OL 9-TS ANV YILSYW 0L 8-TS L3S e



%-C 914 01 Y3434

W3ILSAS ¥V 01 S¥J07J 3IHOW IN|dAaAY

*8-C 3¥N9I4

*L-C NYHL

*G3IAY3ISA0 39 LSNW SNOILYNIWY3IL %I01J 1SVT ¥3d0dd
"WILSAS 3JHL NI Zr ¥O0 Lf ANV WOYJ N3IAIYA 38 AVW. S¥I07D 3AVIS Z€ OL dn

hr qr wr

9/18 9/18 9/18

S)2019 3IAVIS Z€ OL dn
nr er qre €r qr
9/18 9/18 9/18
SM20712 3IAVIS ZE€ 0L dn
- rAN
40
ur £r wr e fir I ur
9/18 9/18 9/18

SMJ013 3IAVIS ZE OL dn

er

r
40
ir

hr

310W3Y

9L18

%2072
YILSYKW
AD0TOLHEN

vV 90¢8




W3LSAS ¥ NI

ONITYIM Q3IXIW

$6-C 3UN9IA

"SNOTIVNIWY3L Y3010 L1SV1 ¥43d0Hd 3IAY3SE0
"SNNY LYOHS/9INOT ILVYAOWOIIY OL ONIYIM 2078 TYNIWYIL ONY ,\NIVHI-ASIVA,

wr er he €r fur wr
9/18§ 9/18 9/18 9/18
SN2013 3IAVIS ZTE Ol dNn
r
40
qr ur ir 7 er ur e e
9/18 9/18 9/18 9/18 9/18

SMJ013 2€ 01 dn

NO HJLIMS Y3013 LSv1

135 “SM20179 TYNIWY3L OL NOILISNYYL OL :3LON

YALSYHW

2-10



2.1 MOUNTING THE CLOCK TO THE WALL

Included with each clock is a set of wall fasteners that may be used
in any common construction material such as sheetrock, wood,
concrete, or brick.

The clock is mounted using the two keyholes on the rear surface. The
keyholes are 12 inches apart.

Drill two 5/16 inch holes 12 inches apart at the selected
mounting location. Insert the wall fasteners per the instructions in
Figure 3-1, MOUNTING INSTRUCTIONS. Tighten the screws, then back off 4
complete turns (approximately 0.4 inches). Mount the clock to the
screws.,

3 ingert
TOGGLER in
, hole and tep
ftush to wait
4 "Pop’’ open
N with red

FOR HOLLOW WALL
1/8% to 1/4°

1 Use key—don't W\
5/18" drik. hammer key!
2 Fold TOGGLER § Tighten screw and hang item.*
1 Use
3' 5716 drin
% 2Foid TOGGLER ¢ ingert and
57 3insert TOGGLER  tighten screw.*
s i in hole and tap
E3 flush to wall
1 U.. 8716 deil,
* deep, (min

)
x 2 FOH TOGGLER 4 Ingert and
3 Insert TOGGLER  tighten screw.*

SOLID WALL
(Concrete,
masonry, eic.)

in hole and tap

flush to watt
Use any sheel metel screw from No. 8 tru No. 12 with 8 minimum lengih of
| nmmunmn w

90 hom to be fastened is flush with the -nnrq*m
h the wall plus one half turn more. Donu

U S. Patent No. 3.651.734 L), <
and foreign counterparts thereol. Mede and printed in U.S.A.

TOGGLER" is & regisiered rademark of
MECHANICAL PLASTICS CORP. Pleasanivilie. NY 10570, US A.

FIGURE 2-10: MOUNTING INSTRUCTIONS
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SECTION III

OPERATION

3.0 SWITCH FUNCTIONS

Switch SW2-1,2,3 are the baud rate switches. Units are factory set to
300 baud (100). Refer to Table 3-1 for other available baud rates.

BAUD SWITCH NUMBER
RATE 1 2 3
300 1 0 0

600 0 1 0
1200 1 1 0
2400 0 0 1
4800 1 0 1
9600 0 1 1

TABLE 3-1 BAUD RATES

12/24 HOUR FORMAT

Switch SW2-4 selects the 12 hour or 24 hour time format to be
displayed. The 12 hour format display has AM/PM indicators. Units
are factory-set for 12 hour format ("1"). The 24-hour format may be
selected by placing SW2-4 in the OFF ("0") position.

TEST

Switch SW2-5 is a test switch. For normal operation, it must be in
the ON position ("1").

TIME BASE SELECTION

The Model 8176 offers a user selectable time base. When switch SW2-6
is in the OFF ("0") position the internal quartz crystal is selected
as the time base. When switch SW2-6 is in the ON ("1") position the
recovered 60-Hz from the AC power line is the time base. A clock will
switch over to the selected time base only when there is invalid or no
incoming data stream.



The 60-Hz mode offers good long term accuracy. Power companies
continuously monitor and correct for changes in line frequency. The
internal crystal will age and is affected by temperature changes. Over
a long period of time, the crystal error will accumulate.

The internal crystal may be calibrated. Refer to Section 5 of this
manual for the calibration procedure.

TERMINATION

To match the line impedance of the RS-422 data bus, it is necessary to
terminate the last clock in a chain. When switch SW2-7 is in the ON
("1") position, the RS-422 data bus is terminated with a 120 ohm
resistor. All other clocks on the same RS-422 bus must have switch
SW2-7 in the OFF (not last clock) position. Refer to Figures 2-4
through 2-9 for termination examples.

MASTER/SLAVE

Switch SW2-8 is used to configure the Model 8176 to be a master or a
slave clock. The master clock generates time data used to synchronize
other Spectracom clocks or interface to a computer. The master clock
will not synchronize to an incoming data stream. The time data must
be initially entered by the manual set function.

Placing SW2-8 in the slave position allows the clock to synchronize to
an incoming data stream. The received time may be offset to display
the desired time by using the time zone offset function. Refer to
Section 3.4,

FACTORY SETTINGS

The unit is shipped from the factory with switch SW2 set to 10011100.
This sets the baud rate to 300, 12 hour format, 60-Hz time base, not
last clock, and slave mode.

To insure proper operation, restart the clock after changing switch
SW2 settings.

MODE/SET

The MODE and SET switches are used in combination to enter data into
the Model 8176. Refer to Sections 3.3 and 3.5 for manual clock
setting procedures.



3.1 1/0 CONNECTORS
The Model 8176 wall clock I/0 connectors are:

Jl  RS-422 Buffered Output

J2  Master Output

J3  RS-422 Output

J4  Input

J5 RS§-232¢ Output, See Option 32

All signal connectors are type RJ~]2 modular telephone jacks, recessed
within the back of the clock,

OUTPUT CONNECTORS J1 AND J2
SLAVE MODE

When the Model 8176 is in the slave mode, Jl and J2 will output a data
stream equal to that found on input connector J4,

MASTER MODE

In the master mode, J1 and J2 output the master timing data, The
output data structure is shown beloy:

(CR)(LF)1( SPACE)(SPACE)DDD( SPACE)HH: MM:SS(SPACE)(SPACE)TZ=XX(CR)(LF)

where: I = space
DDD = day of year
HH:MM:88 = hours, minutes, seconds
XX = time zone

Each character consists of l-start bit, 8-data bits, and l-stop bit.
The data stream is updated once per second. The beginning of the
first character ig on the time point. The data stream will always be
output in 24~hour time format, regardless of switch setting SW2-4.

J1 AND J2 USAGE

Connectors Jl and J2 are each driven by an RS-422 1ine driver. Each
connector may drive up to 32 wall clocks. Refer to Figures 2-8 and 2-
9 for J1 and J2 usage.

OUTPUT CONNECTOR J3

This connector contains the same signals gag J4, input connector. The
signals are brought out on different Pins. This alloys clocks to be
"daisy-chained" using modular cable only, eliminating the need for
terminal blocks and station cable., Refer to Figure 2-5 for an example
of "Daisy-Chain" clock interconnection.



INPUT CORNECTOR J4

Input connector J4 receives the time data from the RS-422 time bus.
The clocks are connected to the time bus by terminal blocks.
Alternatively, they may be "daisy-chained" by using the J4 and J3
input and output connectors. Refer to Section 2 for typical clock
system configurations.

A clock will not synchronize to an incoming data stream when in the
master mode.

The input data is repeated once per second and the beginning of the
first character is on time point. The data structure is:

(CR) (LF)I(SPACE) (SPACE)DDD(SPACE)HH:MM: SS(SPACE) (SPACE) TZ=XX(CR) (LF)
where:

I space when set to WWVB by Model 8170/8171A with time sync

lamp on, or set by 8172M or Model 8176 in the master mode.

I =% if the Model 8170/8171A was manaully set via RS232 port.

I =17 if the Model 8170/8171A has lost time sync.
DDD = day of year
= hours:minutes:seconds

HH:MM:SS

XX time zone

]

3.2 POWER CONNECTION

Plug the clock into 110 VAC 60 Hz. Observe that the clock
displays 00:00:00. A few seconds later the time will be displayed.
During power down an internal clock continues to rumn. It is powered
by a battery with a life of 10 years.

3.3 MANUALLY SETTING THE SLAVE CLOCK

The 8176 is a SLAVE clock when switch SW2-8 on the rear is in the
SLAVE position. Manually set the clock using the MODE and SET
switches that are located at the rear of the clock.

Depress the MODE switch. The hours position will blink. Depress the
SET switch to advance the hours. Holding the SET switch depressed

will continuously advance the hours.

Depress the MODE switch. The minutes position will blink.
Depress the SET switch to advance the minutes.
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Depress the MODE switch. The seconds position will blink. Each time
you depress the SET switch the seconds will be reset to zero. If the
seconds are greater than 30, then the minutes will be incremented in
addition to the seconds being reset to zero.

Depress the MODE switch. The right hand two digits will blink.
They will display the time zone offset value. Depress the SET switch
to advance the offset. The display time is the received time data
minus the time zone offset. The Eastern Standard Time zone is =5
hours. Eastern Daylight Saving Time is -4 hours.

Depress the MODE switch. The display will show the time set, minus
the time zone entered, and the colons will blink. The blinking colons
signify that the clock has been manually set.

3.4 TIME ZONE OFFSET

A Model 8176 in the slave mode can offset incoming data to display a
selected time zome. A time zone may be entered as follows:

Depress the mode switch 4 times. The right hand two digits will
blink. They will display the time zone offset value. Depress the SET
switch to advance the offset. The display time is the received time
data minus the time zone offset. The Eastern Standard Time Zone is -5
hours. Eastern Daylight Saving Time is -4 hours.

Depress the mode switch again and the clock will begin normal
operation. The display will show the time as offset by the time zone
entered.

3.5 MANUALLY SETTING THE 8176 MASTER CLOCK

The 8176 is a MASTER when switch SW2-8 on the rear is in the MASTER
position. The master clock is set using the MODE and SET switches.

Depress the MODE switch. The hours position will blink. Depress the
SET switch to advance the hours.

Depress the MODE switch. The minutes positionwill blink. Depress
the SET switch to advance the minutes.

Depress the MODE switch. The seconds position will blink. Each time
you depress the SET switch the seconds will be reset to zero. If the
seconds are greater than 30, then the minutes will be incremented in
addition to the seconds being reset to zero.

Depress the MODE switch. The display will show three 0's with the

left one blinking. Enter the most significant digit of the day of the
year by depressing the SET switch.
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Depress the MODE switch. The display will show three 0's with the
middle one blinking. Enter the ten's position of the current day of
the year by depressing the SET switch.

Depress the MODE switch. The display will show three 0's with the
right hand digit blinking. Enter the units position of the day of the
year by depressing the SET switch.

Depress the MODE switch. The display will show two O's with both
blinking. Enter the Time Zone to be transmitted in the data stream by
depressing the SET switch. If Daylight Saving Time (DST) is in
effect, then subtract one from the time zone entry. For example, the
east coast of the United States is in time zone 5. When DST is in
effect, the time zone entry should be 4.

Depress the MODE switch. The display will show the time, and the
clock will run.

3.6 CONNECTING THE MODEL 8176 TO THE MODEL 8170 OR 8171
Install the Model 8170 or 8171 per the instructions in their
respective manuals. Obtain Time Sync with WWVB.

Connect the Model 8176 Wall Clock to the Model 8170 or 8171.
Refer to Figures 2-4, 2-5 and 2-8 INTERCONNECTION DIAGRAMS,
Within 3 seconds the 8176 Wall Clock display will be updated to the
correct time.

After the wall clock has been set by the 8170 or 8171, if it does not
receive the time data stream from the Model 8170 or 8171 them it will
continue to operate on its own time base (60-Hz or crystal).
After a period of 24 hours the colons will blink. The blinking colons
are an indication of a malfunction, and corrective action should be
taken. The possible problems are discussed below.

If the signal is not being received by the Model 8170 or 8171 then
the red UNLOCK lamp will be lit on the front panel of the Model 8170
or 8171. Check that the antenna is installed properly.

If the antenna is installed correctly and all cables are properly
installed, then the fault may be in the Model 8206 Loop Antenna or the
Model 8170 or 8171, or the WWVB signal may be absent or corrupted by
an interfering signal. If the problem cannot be identified and
corrected, call the factory for technical assistance.

3.7 BRIGHTNESS CONTROL
The display brightness can be adjusted through a hole on the right
front of the clock using a small flat blade screwdriver. The clock

will be noticably warm if operated at high brightness levels.
This is a normal condition.
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SECTION IV

OPTIONS

4.0 OPTION 32 RS-232 OUTPUT

Option 32 provides an RS-232 output to connector J5. The data
stream is updated and output once per second at the baud rate for
which the clock is set. The data stream is shown below:

(CR) (LF)I(SPACE) (SPACE)DDD(SPACE)HH :MM: SS(SPACE) (SPACE) TZ=XX(CR) (LF)

where:

I = space - if wall clock is set by a Model 8170 or 8171A WWVB
Synchronized Clock with the time sync lamp on. See Figure
2-4 or 2-5

OR,

If a wall clock is synchronized by a master wall clock as
shown in Figure 2-6 or 2-7

I = * - if thewall clock is synchronized to an 8170 or 8171A
that has been set manually via RS-232 port

I = ? - if the wall clock has been set by an 8170 to 8171A that
is not synchronized to WWVB (time sync lamp off).

DDD = day of the year
HH:SS:MM = hours:minutes:seconds
XX = time zone

Each character consists of 1 start bit, 8 data bits, and 1 stop bit.
The beginning of the first character is the on time point.



BLACK, GND

GREEN

RS-232C
OUTPUT DATA

FIGURE 4~1: OPTION 32 TERMINAL BLOCK

To interface to the RS-232 output, a terminal block may be wired as
shown in Figure 4-1.

4.1 OPTIOR 33 RS-232 INPUT

The standard Model 8176 Wall Clock is synchronized using an RS-422
timing signal. Option 33 enables the clock to accept an RS-232 input
signal. This allows the clock to be driven by an RS-232 modem output
used when a satellite or microwave data link is used to transmit time
data from a master to a slave clock.

To use a synchronizing source other than a Spectracom clock, the
following data structure must be used:

(CR)(LF)I(SPACE)(SPACE)DDD( SPACE )HH:MM: SS(SPACE) ( SPACE)TZ=XX(CR) (LF)

where: I = space
DDD = day of year
HH:MM:SS = hours:minutes:seconds
XX = time zone

Each character consists of 1 start bit, 8 data bits and 1 stop bit.
The data stream is updated once per second. The beginning of the
first character is the on time point.



YELLOW, GND

RED

RS=-232C
INPUT DATA

FIGURE 4-2: OPTION 33 TERMINAL BLOCK

Wire the supplied terminal block as shown in Figure 4-2 to interface
the RS~232 input to the Model 8176. A modular cable connects the
terminal block to the input (J4) connector.
4.2 MODULAR TO RS-232C CORNECTOR ADAPTER KITS
To convert from a modular‘connector to a 25-pin series D comnector, an
adapter with a modular connector and 25-pin male or female connector
is available. The use of an adapter eliminates the need for the
terminal blocks shown in Figures 4-1 and 4-2,
The part numbers are:

J12000 Modular to 25-pin series D male connector

J12001 Modular to 25-pin series D female connector

These may be purchased from Spectracom Corporation.



4.3 OPTION 47 BACK-TO-BACK MOUNTING

Option 47 allows two Model 8176 wall clocks to be mounted in a back-
to-back configuration as shown in Figure 4-3. Option 47 includes the
bracket, and the interconnecting cable.

FIGURE 4-3: BACK-TO-BACK MOUNTING

INSTALLATION

Mount the frame to a suitable wall or column or hang from a ceiling
using conduit as columns if desired.

Route the power and data lines into the frame through the holes in the
top.

Install the four 10-32 screws to hang the clocks. The underside of the
heads should be about .40 in. from the frame.



The stahdard clock is set up according to the installation and
operator's guide, but do not apply power yet.

Connect the 6-wire cable from the Option 47 clock to J7 on the
standard clock. Apply power to both clocks and hang on the frame. Both
clocks will now display the same time. The brightness control
operation remains unchanged,

4.4 OPTION 67 RED DISPLAY

Clocks ordered with Option 67 are equipped with a red LED display.
This replaces the standard yellow-green display color.

4.5 OPTION 69 ONE PULSE-PER-SECOND INPUT

4.5.0 INTRODUCTION

Option 69 enables the Model 8176 Wall Clock to synchronize to a one
pulse~per—-second (1PPS) input, Time is initially entered into the
clock in a manner similar to setting an alarm clock or digital watch.
The 1PPS Model 8176 may be used to synchronize additional standard
Spectracom wall clocks wusing the RS-422 time data Master Output.
Whenever the 1PPS reference is removed or a power failure occurs, the
display colons flash to indicate synchronization has been lost.

4.5.1 INPUT SIGNAL REQUIREMENTS

The 1PPS reference input signal requirements are:

Logical 0: Less than +0.5 volts into 50 ohms.
Logical 1: Greater than +1.4 volts but less than +15 volts into 50
ohms,

The falling edge of the pulse is the on time edge.

The input impedance is switch selectable between high impedance and 50
ohms. Refer to Section 4.5.2 for additional information on selectable
input impedance,

The 1PPS is input on a BNC connector.



4.5.2 OPERATION

This section contains operational information for the Option 69
clock,

SWITCH FUNCTIONS

Baud - Switch SW2-1,2,3 are the switches that control the bit rate of
the RS-422 and optional RS-232 time data outputs. Units are factory
set for 300 baud, though any baud rate listed on the rear panel may be
selected.

12/24 Format - Switch SW2-4 selects either 12- or 24-hour time format
to be displayed, The time data outputs are in 24~hour format
regardless of switch setting.

Test - Switch SW2-5 is a test switch and must be in the OPERATE
position,

Time Base Selection - Switch SW2-6 selects the time base to be used
whenever the synchronizing pulse is lost. This switch must be in the
XTAL position for Option 69 operation. The 60 Hz alternate time base
in not available for the 1PPS clock.

Termination - Switch SW2-7 terminates the 1PPS input into 50 ohms by
placing this switch in the LAST CLOCK position. In the NOT LAST CLOCK
position, the input impedance is 1K ohms.

Master/Slave Selection - This switch must be in the slave position for
Option 69 clocks.

MODE/SET — These switches are used to enter data into the clock. The
MODE switch selects the function to be set i.e., hours, minutes,
seconds, day of the year, and time zone. The SET switch scrolls
through the function variables until a selection is made. The
MODE/SET switch operation is described in the section below.

SETTING THE CLOCK
Once the 1PPS reference is connected, the wall clock is set as follows:

Depress the MODE switch. The hours position will blink. Depress the
SET switch to advance the hours.

Depress the MODE switch. The minutes position will blink. Depress
the SET switch to advance the minutes.

Depress the MODE switch. The seconds position will blink. Each time
you depress the SET switch the seconds will be reset to zero. If the
gseconds are greater than 30, then the minutes will be incremented in
addition to the seconds being reset to zero.
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Depress the MODE switch. The display will show three digits with the
left one blinking. Enter the most significant digit of the day of the
year by depressing the SET switch.

Depress the MODE switch. The display will show three digits with the
middle one blinking, Enter the ten's position of the current day of
the year by depressing the SET switch.

Depress the MODE switch. The display will show three digits with the
right hand digit blinking. Enter the units position of the day of the
year by depressing the SET switch.

Depress the MODE switch, The display will show two digits with both
blinking. Enter the time zone to be transmitted in the data stream by
depressing the SET switch. If Daylight Saving Time (DST) is in
effect, then subtract one from the time zone entry. For example, the
east coast of the United States is in time zone 5. When DST is in
effect, the time zone entry should be 4. The time zone entry may be
left as zero if this function is not used.

Depress the MODE switch. The display will show the time, and the
clock will run.

LOSS OF SYNCHRONIZATION

If the synchronization 1PPS signal is lost or interrupted the display
colons will flash. The display colons will also flash if the Model
8176 has experienced a power failure. In addition to flashing the
display colons, the sync status character is changed from a space to
an asterisk. The asterisk in the output data stream will cause the
slave wall clocks to flash their colons. The output data stream is
shown in the section below. The flashing colons indicate that the
displayed time could be in error and the master clock may have to be
reset, To clear the flashing colons, it is necessary to step through
the clock setting procedures making changes as required. If no
changes are needed, push the MODE selection switch eight times to
return the clock to normal operation.



TIME DATA OUTPUTS

The Option 69 clock outputs a time data stream that is updated and
output once-per—second. The complete output data stream appears below:

(CR) (LF) I (SPACE) (SPACE)DDD (SPACE)HH:MM: SS(SPACE) (SPACE) TZ=XX(CR) (LF)

where: I = space when synchronized to 1PPS input
* when loss of synchronization has occurred
DDD = day of year
HH:MM:SS = hours:minutes:seconds
XX = time zone

Each character consists of 1 start bit, 8 data bits and 1 stop bit.
The data stream is updated once per second. The beginning of the
first character is the on time point. This data stream appears on the
RS-422 Master Output, J2 and the optional RS-232 output, connector JS5.

Output J2 can be used to synchronize additional wall clocks as shown
on page 2-7 of this manual.
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SECTION V

CALIBRATION

5.0 CALIBRATION

Crystal time base calibration for units with serial numbers 8176-0478

and above.

Periodic crystal alignment is not required when using the 60-Hz time

base.

TEST EQUIPMENT

A frequency counter with an accuracy of 1 x 1077 is required.

PROCEDURE

1. Record dip switch settings.

2. Move all switches to the OFF ("0") position.

3. Connect a counter to TPl, located above the Mode switch.
Connect the counter ground to the metal chassis of the
clock.

4, Frequency at TPl should be 1,228,800 f1 Hz. The frequency
can be adjusted by variable capacitor C8. Capacitor C8 can
be accessed through a small hole located next to TPl in the
back panel.

5. Calibration is complete, return dip switches to their

original position.
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MODEL 8176 MANUAL ERRATA

E.0 INTRODUCTION

This section contains information on equipment changes made after the printing
of this manual. Please review these changes prior to installing the Model 8176
TimeView 360.

E.1 SYNCHRONIZATION SOURCES

Spectracom now offers the Model 8182 NETCLOCK/2 and the Model 8183,
NETCLOCK/GPS as synchronized time providers. These clocks utilize RS-485
line drivers on the Remote Output. RS-485 is downward compatible with the
RS-422 interface the Model 8176 uses.

The Model 8182 NETCLOCK/2 is a WWVB Synchronized Master Clock. The
NETCLOCK/2 directly replaces the Spectracom Model 8170 and Model 8171A
WWVB Synchronized Clocks. The NETCLOCK/2 Remote port is a DB9 female
and has the same pin-out configuration as the Model 8170 and Model 8171A.
When connecting the Model 8176 Wall Display to a NETCLOCK/2 receiver,
follow the interconnection information found in this manual. Substitute
NETCLOCK/2 for all occurrences of Model 8170 or Model 8171A. Information
about the NETCLOCK/2 baud rate and data format switches is printed on the
bottom cover of the receiver.

The GPS Synchronized Clock, Model 8183 NETCLOCK/GPS, has a 3-position
terminal block Remote Output connector. Each NETCLOCK/GPS has two
Remote Output ports. Output baud rate, data format, UTC time offset and DST
rule set are selectable. Commands to configure the Remote Outputs are issued
through the Serial Setup Interface port. The Model 8176 requires Data Format 0
or Format 1 to synchronize.
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Errata

Connect the modular jack to a NETCLOCK/GPS Remote Output as shown in
Figure E-1.

NETCLOCK/GPS
REMOTE OUTPUT
GROUND
3 &
-BDATA TO OTHER
2 - RS-485
1 +BDATA | DEVICES

FIGURE E-1 MODULAR JACK INTERFACE

Connect the modular jack green wire to the RS-485 noninverted (+DATA) wire.
The red wire is connected to the RS-485 inverted (-DATA) wire. The yellow wire
is connected to the RS-485 cable shield.

E.2 TRANSIENT VOLTAGE SUPPRESSORS

Surges conducted through the AC power, ground or data lines can destroy an
RS-422/RS-485 interface. Often these surges are caused by a nearby lightning
strike.

The Model 8176 now includes Transient Voltage Suppressors (TVS) on the input
data lines. The TVS protects the input circuit by shunting potentially damaging
voltages to ground. For maximum protection, the Model 8176 must be plugged
into a properly-grounded outlet.

The TVS’s are installed in location J3 due to ground and data line connections.
Connector J3 was a pass-through output of the input signal applied to connector
J4. Removal of the J3 output prevents daisy chain connection, J3 to J4, as
shown in Figures 2-7, 2-8 and 2-9.
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