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Hillshoro, NH 03244
(603) 464-5411
WWww.piexx.com

Model IMP-22K Low Cost Slave Clock Impulser

Converts your slave clock to a working timepiece whout modifying its
original mechanism.

The PIEXX IMP-22K allows you to put your slave clo& back into operation without
modifying its original, historically significant mechanism.

Will produce either 1 to 60 impulses per minute forAmerican or Gents, Brille
mechanisms.

Will produce either unipolar or bipolar (polarity r eversing) clock pulses.
Accurate, microprocessor based design will keep tiento within a minute a year.
Battery operated from 3.5-6VDC batteries. No othebattery voltages required!
Easy installation.

Hour / minute advance retard feature allows for eag setting.

Ready to go for 5, 12 or 24 VDC clocks.

Hour Synchronizer output available for International 3 Wire, Synch Solenoid and
reverse polarity synchronizers.
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IMP-22 Inside Stromberg Clock. The 2 white wires conect to the strike mechanism.
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Gents Mechanisis Bipolar, clock leads are in the
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IMP-22 Inside Gents Clock. Since thé

top two terminals of the IMP-2 terminal Strip.

IMP-22 Connected to a Brille Movement. Brille useshe same connections as a Gents.



Installation

1.

B w

Install your IMP-22K, and its battery pack, in angenient spot in your clock. These
components may be secured with screws, or doublefeam tape. If you elect to screw
down the IMP-22K, be sure to use %" or greaterdstéfa to insulate the rear of the board
from any metallic enclosure.

. Unplug the removable 2 pin terminal plug from thgiB J2 terminal stripY ou should

never modify the wiring to this plug while it is installed in the J2 connector

of the IMP-22K!

Connect the 2, stripped, wires from your clock natbm to the 2 pin terminal plug.

If you are using the IMP-22K to run a Standard ElecIBM, International, Stromberg or
other unipolar clock mechanism, install the 2 imtinal plug into the bottom 2
connections on the J2 (green) terminal strip. Uf goe using a bipolar, or polarity reversing
type of clock mechanism, connect the 2 pin termphady into the top 2 connections on the
J2 terminal strip. If you are using a bipolar ifistéon, you will not be able to make use of
the hour strike feature of the IMP-22K.

Install 4 fresh alkaline batteries in the batteagh If you want to power the IMP-22K from
a wall supply, you may connect it to the P1 powekjin place of the battery supply. Use a
regulated 5VDC wall power supply like those commyamted on USB or Ethernet hubs. We
sell the appropriate AC wall adapters through oeb site. The 2.1mm power connector is
set up to accept a 3.5-6VDC center positive commgldnder no circumstances should

you apply more than 6VDC to this connector!

If you are using a unipolar clock motor, there tsxen extra output that can be used to sound
an hour striking or ships watch bell. If you wolike to use this feature, connect the bell
strike solenoid between the upper two connectipims, 1 and 3, of terminal strip J2. You
will have 2 wires, one to the strike mechanism ané to the clock motor in the bottom
connection on J2. You will need to purchase a &ipagerminal plug to make use of the
strike feature.
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Operation

All of the IMP-22Ks parameters are entered viaghpash buttons$SET, MODE andADV.
Program feedback is displayed on 3 LEBE,T, ADV andMODE. In addition there is a LED,
labeledimpulse, that shows the status of the IMP-22Ks 24VDC maépower enable. In
general, thempulse LED will light up just prior to the clock mechanisadvance pulse.

Number Entry and Display:
Through out these instructions you will notice ttredre are certain numeric parameters that are
either displayed or entered. In all cases the dysphd entry follows the following convention:
» Display — Numeric values are displayed by blinking the L&d3ociated with that
parameter. The blinking LED will be a series ofgdtashes, indicating tens units,
followed by a series of short flashes, indicating single units. A long flash lasts %2
second and a short flash lasts 1/10 of a secorelniimeric value, indicated by the
flashing LED sequence, is generally repeated anbkher function is performed. As an
example, the value 32 will be shown on the LED ldig@as 3 long flashes followed by 2
short flashes.
* Entry — Numeric values are entered in much the sameawdlyey are displayed. To
enter tens units, press and hold the button agsdorath the parameter to be entered for
a period of at least %2 second. To enter singlesypiess the button quickly. While in the
numeric entry mode simultaneously pressingSeBd + ADVANCE buttons will clear
the number to its initial value. If you simultansbupress th&ET + ADVANCE
buttons a second time, the entry mode will be stdpp

Entering the Parameter Set Up Mode:

The parameters that control the way that the IMR-@Rerates with your clock are entered
through various mode values. In many cases the matdeassociated with the more common
slave clocks may be simultaneously preset by sireglgcting the appropriate clock type in the
first mode. In order to enter the Set Up Mode, gy hold, for about a second, M&DE
button Upon entering the Set Up Mode, tii®DE LED will flash the numeric value of the
currently selected mode, indicating which mode &alau are viewing, and tIi®&ET LED will
flash the value of that mode, or what it is eqoallihe first mode entered, after pressing and
holding theMODE button, will always be th8et Clock typemode, which is mode 1

i:or many installations, mode 1, the Set Clock Type mode, isthe only
mode value you will need to set.

TheSet Clock Typemode acts as a preset for the other clock setfifitggre are 5 available
presets associated with tBet Clock Typemode:

1. Standard Electric, Stromberg — This is the mostroonly used Clock Type.

2. IBM, International- Used with the slower ‘meter neonent’ style IBM clocks.



3. Gents, other European- This is the Clock type towigh alternating polarity, 2

impulse per minute slave clocks common in Europe.

Modern Stromberg Clocks

Manual setup- If this clock type is selected, yan manually adjust the various clock

parameters.

6. Brille - If you have an IMP-22 manufactured aftandary 2007, then clock type 6 is
the appropriate setting for the low voltage alténuapolarity Brille clocks. Also the
latest firmware advances the clock at even timervals throughout the minute. For
example, if the IMP-22 is set to generate 2 putgrsninute, then the clock will
advance every 30 seconds.

7. Flip Clock — This clock type works well with slovetaiating alternating polarity
24VDC clocks like the Solari Udine Cifra 6 flip clk.

8. Western Union Hour Synchronizer — The synchronizgput, load between pins 1
and 3 of the green 3 pin output connector, is pllse2 seconds once every hour.
The output is set for 24 VDC by default.

ok

To move between the various clock types, presSHiEbutton. Each time you press tBET
button, theSET LED will begin flashing the new Clock Type valudesgted. In order for the
Clock Type selected to take effect, press and,lotcabout a second, tiODE button
Entry of the new Clock Type preset will be ackna¥ged by 4 alternating flashes on ®ET
andADVANCE LEDs.

Other Clock Set Up Parameters (modes):

If the clock set up parameters preset with Clocgél'snode are not to your liking, you may
override these values by selecting the manual s#tapis a value of 5 in the Clock Type mode,
mode 1. If manual mode is selected in the Clockelsgtting, you can advance to the other 11
parameter setting modes by pressingMi@DE button. As you would expect, thdODE LED

will flash the value of the currently selected modeu will not be able to advance to

other modes unless the Clock Type modeis set to 5, the manual setup mode. You
may leave the Mode Setting menu by pressing amdirigplfor about a second, the MODE
button Alternatively, the IMP-22G will automatically exihe Set Mode menu if you don’t
make any key entry for about 2 minutes.

Below is a description of what each of the 11 maatijastments available in the IMP-22G:

1. Clock Type Mode — As previously decribed.

2. Clock Pulse Width- This mode sets and shows tlagivel pulse width of the clock
advance pulse. The pulse width will be differemeleding on the manufacturer of the
clock mechanism that you will be operating. Inca$ses you should use the lowest
value that will reliably operate your clock mechami The lower the Clock Pulse
Width value, the shorter will be the duration of ttlock actuation pulse and the
longer your batteries will last. The Solenoid stylechanisms used in Standard
Electric, Stromberg and some IBM mechanism willegyaily work with clock pulse
widths in the order of 6-10. The ‘meter movemetles of IBM or International
mechanisms require a longer pulse in the neighloatriod 20-30. If your mechanism



Is dirty and sluggish, and you compensate by apglgi greater clock pulse width,
you will pay by reducing the battery life of the RvR2K!

. Clock Voltage ModeThe IMP-22K can either produce 5, 12 or 24 valckladvance
pulses as indicated by the value indicated in M&dEhe IMP-22K will generate 24V
DC clock advance pulses if mode 3 is set to 1, DBVif set to 2 or 5V DC if set to 3.
. Advance Pulses per minute Mode- The value of modél 4letermine the number of
pulses sent to your clock mechanism each minutet Blocks require 1 advance
pulse per minute, but you can set mode 4 to gemenattiple pulse each minute.

. Clock Advance Unipolar or Bipolar ModeVost of the mechanism that we come into
contact with are unipolar. That is, they don’t neguan alternating polarity clock
impulse. There are some mechanisms that requi@&bor alternating polarity
clock advance impulse. Setting mode 5 to a valuewill set up the IMP-22K for
unipolar operation. A value of 2, in mode 5, shtsitMP-22K for bipolar operation. If
you choose the bipolar mode, tH& B1P-22K output will not be available for strike
operations

. Speed Up clock Mode- Entering a value of betweand 99 in mode 6 will cause the
IMP-22K to run faster by the numeric value enteregks .1 seconds per day. In other
words, if you enter a value of 10 into mode 6,dluek will run faster by 1 second
each day. Although the IMP-22Gs crystal oscillasorery accurate, use of this mode
will allow you to really fine tune the running spkef the clock.

. Slow Down clock Mode- Entering a value of betweeantl 99 in mode 7 will cause
the IMP-22K to run slower by the numeric value esdetimes .1 seconds per day. In
other words, if you enter a value of 10 into modé&hé clock will run slower by 1
second each day.

. Minute Set Mode- This mode is used to synchroriizentinute hand with the strike
operation of the IMP-22K. The value entered willdegween 0 and 59 and should
correspond with the current setting of your closksute hand. If you are not
planning on using the strike mode of the IMP-22¥re is no need to set this mode
parameter.

. Hour Set Mode- This mode is used to synchronizénthe hand with the strike
operation of the IMP-22K. The value entered willdetween 0 and 23 and should
correspond with the current setting of your clokksr hand. If you are not planning
on using the strike mode of the IMP-22, there isa@ed to set this mode parameter.

10.Chime Style Mode- This mode sets the type of stitled the IMP-22K will generate

The 5 values that can be selected are:
1 = Hour strike.
2 = Hour + half hour strike.
3 = Ships watch strike.
4 = Westminster strike (requires optional board).
5 = Strike deactivated.

11.Strike Pulse Width Mode- This mode adjusts the kvmftthe pulse sent to the strike

mechanism. The pulse width will be different depagan the striking mechanism
you adopt, but as with the clock advance pulselawer the number the longer your



batteries will last. Typically the strike pulse widvill be a very small number, 1-5,
and the tone and volume of the bell will be affdddy the value selected. Again, if
you are not planning on using the strike mode efiliP-22K, there is no need to set
this mode parameter.

12.Synchronizer Output Type — This mode set the tyfgeoar

13.

14.

15.

16.

synchronization. If selected, Chime modes will betavailable as thé'®
output is used. Also, bipolar operation is not Elde if a hour

synchronization is in use.
The four Hour Synchronization types are as follows:

0 = No Hour Synch used. This is the default type.

1 = IBM A+B style. This Synch type will send a nuenlof extra pulses, defined
by Hour Synchronizer Extra Pulses, on the A oulipetat the Hour Synchronizer
Start Time. Then, from the Hour Synchronizer Stamte until the Hour
Synchronizer End Time, both A and B outputs willgemerated.

2 = Alternating Polarity Synch. The clock mechangmuld be wired between
pins 2 and 3 of the output connector, like a bipolack. Normally the clock will
be advanced with one polarity. At the Hour SyncirenStart Time, a number of
additional normal polarity pulses will be generatém the Hour Synchronizer
Start Time until the Hour Synchronizer End Timee®aerse polarity pulse will be
generated. This is used with certain magnetic dgqoh mechanisms, like the more
modern Stromberg mechanism, as well as some cloithsa series diode shunted
by a hour proximity switch.

3 = Single output at the hour. This can be useWhbgtern Union style clocks or
some of the Standard Electric clocks that haverel®ypnizing coil. The idea is
that when the coils is energized, the minute hatfidfall’ to the full hour

position. The IMP-22K will send Hour Synchronizettia Pulses, usually set to 1,
when the hour equals Hour Synchronizer Start Tusaally set for O.

Hour Synchronizer Advance Pulse Width — Thislensets the advance pulse
width applied to the hour synchronizer output.

Hour Synchronizer Start Time — This mode dwditme when the hour
synchronizer will begin operation.

Hour Synchronizer End Time — This mode setgithe when the hour
synchronizer will terminate operation.

Hour Synchronizer Extra Pulses — This modeteetaumber of extra
synchronizing output impulses that will be delivéere

Setting the Time:

To Advancethe time of your clock by hours, press &gV button the number of hours you
would like to advance. The advance hour mode ofagjo® is indicated by th8ET and

MODE LEDs being illuminated. The number of hours, teatte will be indicated by the



number of flashes of threDV LED in the format previously discussed. To ingétthe time
change, press tHET key. At this time the clock will begin to advarmgthe number of hours
that you programmed. You may terminate the advanairthe clock by pressing either the
SET or ADV buttons.

To Advancethe time of your clock by minutes, press and tib&ADV button for about %2
second. The advance minutes mode of operatiomicated by th&ET LED being

illuminated. You can add additional minutes by nmldt short presses of the ADV button, or in
10 minute quantities by longer presses of the ARY. K o institute the time change, press the
SET key.

To Retard the time, use the same procedure as that indifatedlvancing the time but
institute the time change by pressing and holdimgSET key for about %2 second. Retarding
the clock by more than an hour is accomplisheddmglsig multiple minute advances until the
correct retarded time is achieved. Retarding thekcby 1 hour or less is accomplished by
stopping the impulse stream for as many minutgg@gammed. When the IMP-22G is in the
holding time mode, thADV, MODE andSET LEDs will rhythmically strobe to the left.

Synchronizing the clock to the nearest second may be accomplishedessing th&ET
button, to enter the Synchronize mode as indiclayettieSET andImpulse LEDs lighting,
followed by another press of tiET button at the time you would like the clock to adee to
the next minute. If you don’t make the second poéske SET button within 2 minutes, the
IMP-22G will automatically exit the Synchronize ned

Strike Test - You can force the IMP-22G to strike the currentrr®etting by pressing and
holding the SET button for about %2 second.

Hour Synchronization - You can force the IMP-22G to set the full hour bggsing and
holding the SET button for about ¥2 second. This et the internal clock to 59 minutes, 58
seconds. So, 2 seconds after holding the SET bfdtabout ¥2 second, the clock will advance
to the full hour and perform whatever synchronaatis appropriate. This only works if a
chime mode is not in force.

Adjusting The Speed of the Clock:

The speed of the IMP-22 can be adjusted in incrésmanl seconds per day, up to a maximum
of +/- 12 seconds a day, by a parameter entryitharemode 6 or mode 7. Before making these
speed adjustments, you should make sure that Yotk mechanism is faithfully advancing
each time it receives an impulse from the IMP-22Gjusting the IMP-22G speed to
compensate for a mechanical error is a bad idead]ust the IMP-22G to run faster, input a
value through mode 6 and then simultaneously @meddold the Set and ADV buttons for %2
second or longer. Similarly, to adjust the IMP-2@Gun slower, input a value through mode 7



and then press and hold the Set and ADV button%fsecond or longer. Each unit entered will
cause the IMP-22G to run either faster or slowetXy of a second per day. As an example, if
you enter the value 15 via mode 6, the clock will 1.5 seconds faster per day. When you
leave either mode 6 or 7, the LEDs will display thial accumulated clock speed by first
sequencing the LEDS to either the left or the r{dgit for slower, right for faster running)
followed by the MODE LED blinking the speed theattas adjusted for. If the speed of the
clock is set at the factory default, that is thecklis not adjusted to run faster or slower, then
the SET and ADV LEDs will alternately blink. Thiadtory default setting can easily be
restored by the following procedure:
1. Enter Mode 6
2. Simultaneously predsit do not hold the Set and ADV buttons. This clears the inpu
value as noted by the SET LED not blinking.
3. Simultaneously press and hold the Set and ADV hatfor %2 second, exiting the Adjust
time mode.
Since this procedure restores the factor defaodikcépeed, you will notice that, after step 3, the
SET and ADV LEDs will alternately blink.



Clock Advance and Synchronizer Pulse widths:
The duration of the clock advance, and hour synmuheo, pulse widths are best determined
empirically by adjusting the value for the mosisattory clock advance. However, you can
determine the specific clock advance time by tlieiong equations.
The clock advance and synchronizer output puls¢hwidre set with a numeric value between 0
and 65 as follows:
0 = No output.
1 — 30 = Output is the numeric value times .00%8ds. For example, a setting of 10
would be a output pulse width of .05 seconds
31-50 = Output follows the equation OutPW = ((vaB®*3+30) * .005 seconds. So, the
pulse widths in this range are between .165 andset®nds. A quarter second pulse is
most closely selected with a pulse width value@f 3
51-60 = Output follows the equation OutPW = ((vaiiy*10+100) * .005 seconds. So,
the pulse widths in this range are between .55labdeconds. A 3/4 second pulse is most
closely selected with a pulse width value of 55.
61-65 = Output follows the equation OutPW = (vaify-* 1 second, yielding a rang of 1
to 5 seconds. A 2 second output is achieved withlae of 62.

Outputs selected with a pulse width value of 5@reater keep the IMP-22s power supply
engaged during the whole advance pulse. If yolca@ing the outputs significantly, this
can cause quite a drain on the batteries! Clocgepwidth of this duration are almost never
required by standard slave clock mechanisms anddlhe avoided!!

SS——

A 24VDC Solenoiounted inside of a 4” Bell for tHdStrike






Some Programming Examples

We have had some requests for a few programming@es, so here we go...

Please make sure you understand the differenceebapressing a button, angbressing and
holding a buttonPressing a button means that you press and release thenbdiki& you would
the keys on your computers keybodPdessing and holding a button means you press the
button and keep it pressed for a half second aydorin the examples below we will use both
entry modes. If we mean for you to press and hdidteon it will be indicated by that phrase,
press and hold, otherwise, if press is indicateaheans just that.

In all of these programming examples you need tim lee regular time standby mode. So, if
any LEDs are on or blinking, you can get back smgtandby mode by simply unplugging the
battery connector for a couple of seconds and phegging it back in. The LEDs will blink in
sequence a few times and then all of them will siiiutNow you are in the standby mode!

1. Advance your clock by 1 Hour —Press the ADV button once, the SET and
MODE leds will be illuminated and the ADV led wilk blinking one blink at a time.
Now press the SET button, the SET and ADV leds dllit, the IMPULSE led will be
flickering slightly, and the clock should be advisgcone impulse at a time until it has
advanced 1 hour. If you want to stop the clock fiahaancing, just press any key.

2. Retard your clock by 1 Hour - Press the ADV button once, the SET and
MODE leds will be illuminated and the ADV led wilk blinking one blink at a time.
Now press and hold the SET button, the SET, MODEARYV leds will start sequencing
to the right. The IMP-22G will keep this sequencimgfor 1 hour during which time the
clock will stop advancing. After 1 hour the clocKklwevert to its normal, advancing
mode. If you want to interrupt the sequencing, stadt the clock running again, just
press any key.

3. Set the Clock type to Standard Electric, clock typd —cClock type 1,
Standard Electric, is a good general purpose digoi that will work with many slave
clocks. To change to clock type 1:

1. Press and hold the MODE button. The MODE led wollvrbe blinking once, and
the SET led will be blinking the number of the ety selected clock type.

2. Press the SET button to increment the count shawthe SET led until the SET
led is blinking once.

3. Press and hold the MODE button to save clock type 1

4. Set the Clock type to the Manual mode, clock type 5Clock type 5,
the manual mode, is the clock type you must be ithiange the various other IMP-22G
parameters. For example, if you want to changelttek advance pulse width, you must
have mode 1 set to clock type 5. To change to digoé 5:

1. Press and hold the MODE button. The MODE led wollvrbe blinking once, and
the SET led will be blinking the number of the ety selected clock type.



2.

3.

4.

If the SET led is blinking 5 times you are alre@lyne manual mode, so skip to
step 4.

Press the SET button to increment the count showthe SET led until the SET
led is blinking 5 times.

Press and hold the MODE button to save clock tygeeésmanual mode. You must
save clock type 5 before you can advance to ther otlodes!

5. Increase the clock advance pulse width Kyour clock is trying to
advance, but doesn’t seem to have enough powelvemae properly, you may need to
lengthen the advance pulse width. To change tease the clock advance pulse width:

1.

2.

3.

Make sure that you are currently in manual clogetynode as outlined in the
previous programming example.

Press and hold the MODE button. The MODE led wolvrbe blinking once, and
the SET led will be blinking 5 times (since you ar¢he manual clock type).
Press the MODE button to advance to mode 2, trek @dvance pulse width
mode. The MODE led is now blinking twice, and tHel3ed will be blinking in a
way that shows the current value of the clock adegrulse width. Remember that
long blinks count as 10 and short blinks count,as0lif the SET led is blinking 1
long and 1 short the clock advance pulse width belfl1.

Press the SET button to increment the count showthe SET led until the SET
led is blinking 5 times.

Press and hold the MODE button to save clock tygeéomanual mode. You must
save clock type 5 before you can advance to ther otlodes!



Mode MENU Overview

Mode 1- Set Clock type:

Standard Electric, Stromberg
International, IBM

Gents

Late model Stromberg

Manual Set-up

Brille

Solari Udine Flip Clock

. Western Union Hour Synchronizer

Mode 2 Clock Advance Pulse Width:
Mode 3- Clock Advance Voltage:
1=24VDC,2=12VDC, 3=5VDC
Mode 4- Advance Pulses per minute:
Mode 5- Clock Advance Unipolar or Bipolar Mode:
1 = Clock connected between terminal strip piasd 2. Single polarity clock pulse.
2 = Alternating polarity clock pulse. Clock conmattetween terminal strip pins 1 and 3.
Note: When alternating clock advance polarity isdjsour strike functions are disabled.
Mode 6- Speed Advance:
Speed up clock, each unit is .1 seconds / da@)0-9
Mode 7- Speed Retard:
Slow down clock, each unit is .1 seconds / dagqp-
Mode 8- Minute Set:
Sets the minutes part of the time of day (0-59)
Mode 9- Hour Set:
Sets the hours part of the time of day (0-23)
Mode 10- Chime Style:
1 = Hour strike.
2 = Hour + half hour strike.
3 = Ships watch strike.
4 = Westminster strike (requires optional board).
5 = Strike deactivated.
Mode 11- Strike Pulse Width:
Mode 12 — Hour Synchronizer Type:
0 = None.
1 = IBM A+B Style.
2 = Alternating Polarity Synch.
3 = Single output at the hour
Mode 13 — Hour Synchronizer Pulse Width(0-65)
Mode 14 — Hour Synchronizer Start Time (0-59)
Mode 15 — Hour Synchronizer End Time (0-59)
Mode 16 — Hour Synchronizer Extra Impulses (0-60)
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Links:
PIEXX Order Entry

IMP-1DC Product Information




