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The front arms are bent from .0625 brass rod that 
slip-fits inside the round pivot tubes at the ends of the 
upper arm. The bent ends should be cut overlong and 
trimmed to their correct lengths after assembly. A 
small section of brass tube is carefully soldered on 
one end to form a collar to hold the front arm in 
place. The front arm is then slipped through the tube 
at the end of the upper arm, and the excess rod cut off 
to leave about an eighth of an inch projecting from 
the bottom of the tube. A pair of heavy pliers is used 
to mash the end of the rod flat to lock the front arm in 
place. A large wooden or plastic bead is glued to the 
back pivot tube to serve as a knob.

Figure 6 shows how the probe arms are fitted to the 
case. Standard binding posts from Radio Shack are 
used for mounting the power probes. Two five-inch 
lengths of .0625 steel music wire are used as uprights 
for the probe arms. Buy the music wire from the 
hobby store where you purchased the brass rod and 
tubing. Steel wire is recommended over brass for the 
uprights because it is stiffer, less likely to bend, and 
has a smoother finish that allows the arms to be slid 
into position more easily. The exact length of the 
uprights will depend on the box you use. Start long, 
and trim to the final length once the fixture is 
assembled. Leave an inch or so of the steel rods 
projecting below the binding posts when making the 
final cut to length to allow for those times you’re 
working on an extra-thick movement or watch. Just 
don’t leave the uprights so long that you’re in danger 
of putting your eye out when you bend over to look 
at the movement you’re testing.

Start by opening the case and test-fitting the 
components inside. Figure 7 shows the case with all 
parts installed. Note the simple, uncluttered 
arrangement. Be generous with the length of wire 
when making your interconnections. It’s much easier 
to twist any excess wire into a neat coil when closing 
the case, rather than trying to stretch a connection that 
is almost long enough. Lead length isn’t a factor here, 
as long as things are kept reasonable. The idea is to 
have enough wire to allow you to lay the case top on 
the worktable when you’ve opened the case. Having 
to prop the lid with one hand while trying to solder 
those last final connections isn’t any fun.

Mount the circuit board on some short standoffs and 
place it inside the case. Note how high the board sits 
inside the case.  Now, take the switches, LED, and 
variable resistor, and place them level with the top of 
the open case, just as they would be mounted. 
Arrange their locations so that there is plenty of 
clearance with the circuit board below. As a word of 
advice, check the underside of the case top for any 
ribs or projections that will affect where you can 
mount the switches and variable resistor. You may 
find out that your case isn’t deep enough to allow 
everything to clear. Your options are to: A) get a 

.0625” steel
music wire,
5” long

Binding
post

Fig. 6: Probe Arm Mounting Detail

Fig. 7: Internal Wiring Layout
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deeper case; B) get smaller switches and a variable 
resistor; or C) re-think your layout and come up with 
an arrangement where everything fits. Keep in mind 
that you also have to mount the mirror tray, along 
with four pairs of binding posts

Once you think you’ve got everything laid out 
correctly, drill holes in the case top, and temporarily 
bolt the switches, LED, and variable resistor in place. 
Leave the circuit board loose inside the case. Now, 
put the top on the case and see if everything clears. 
Once you’re sure you can get the lid in place without 
anything hitting the circuit board, then you can drill 
holes in the bottom of the case for mounting the main 
board.

Next, make up the mirror tray assembly and test-fit it 
to the remaining side of the case top. Mark and drill 
the four mounting holes, then cut the window in the 
case top. Cut a piece of glass large enough to overlap 
the window hole by at least a half inch on all sides. If 
you have access to a lapidary machine, round the 
corners of the glass. If not, take the sharp edges off 
with a piece of wet-or-dry sandpaper while holding 
the glass under running water. Lay the glass on top to 
check the fit, but don’t install it at this point.

It’s now time to lay out the remaining holes for the 
power jack and the binding posts. Figure 8 shows the 
back of the case and how the binding posts were 
placed on the prototype. The only critical locations 
are for the binding posts for the probe arms, which 
should be centered with the window opening. I’d 
suggest spacing the probe arm binding posts at least 
an inch and a half between centers to allow a bracelet 
to hang down between them without shorting. The 
binding posts for the external test leads mount on the 
side of the case.  The posts for the volt meter and 
current meter mount on the back of the case, along 
with the power jack.

Because we’re dealing with low DC voltages, wiring 
inside the case isn’t critical. Point-to-point wiring is 
recommended for simplicity. Figure 9 gives a pictorial 
view of how everything wires together. The switches 
and variable resistor typically install from the 
underside of the case, and their wire leads can be 
soldered directly to the circuit board before being put 
in place. Connections to the binding posts use solder 
lugs connected to the mounting studs from inside the 

case.  The only two components that might have to be 
installed before having their leads soldered to the 
circuit board are the power jack and the light-emitting 
diode indicator.

Attach the mirror tray to the underside of the case lid 
with flathead screws. Clean the underside of the glass 
and attach it to the top of the lid with half-inch 
double-sided foam tape. Make sure all the binding 
post nuts are tight, and carefully close the case. Install 
the case screws, and assembly is complete.

The last job is to make two pairs of short leads to 
connect between the test fixture and the external 
meters. Regular banana plugs make for a neat, 
professional appearance. Pick a convenient length, 
usually somewhere around eight to twelve inches. 
Longer leads just get in the way, while shorter leads 
make it difficult to shift the test fixture to a more 
convenient location without dragging the meter.

Initial checkout is simple. Set the power switch to 
Off. At this point, no meters should be connected to 
the test fixture. Plug the AC adapter in an outlet and 
connect the other end to the 12 volt In jack on the 
fixture. Set the voltage adjust knob fully clockwise, 
and flip the power switch to On. The LED should 
come on.

Set the Meter Select switch to Voltage. Set your 
voltmeter to its highest DC voltage range, and using 
regular test leads, check the voltage across the two 
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Leave the Voltage Adjust knob at its highest setting 
and the volt meter leads to the probe arm binding 
posts. While watching the volt meter, flip the Meter 
Select switch to Consumption. The voltage should 
drop to zero as the probe arm binding posts are 
disconnected from the power supply. Flip the Meter 
Select switch back to Voltage, and the previous 
voltage reading should reappear. Check to see if you 
get the same voltage reading across the two external 
test lead binding posts on the side of the case.

Assuming everything tested correctly and there were 
no loud noises or smoke, you’re now ready to start 
testing movements. Figure 10 shows how to cable 
everything together for testing. Please note that if 
you’re using your current-averaging meter to read 
both voltage and current consumption, you’ll have to 

Volt Meter binding posts. The red post should be 
positive, and the voltage should be somewhere just 
above 3 volts. While watching the voltage on the 
meter, turn the voltage adjust knob counterclockwise. 
The voltage should drop smoothly as the knob is 
turned, dropping to almost to zero when fully 
counterclockwise. If the voltage starts out almost at 
zero and increases when you turn the knob 
counterclockwise, you’ve wired the voltage adjust 
variable resistor backwards. 

Once you’ve verified the Voltage Adjust knob is 
working correctly, move the volt meter leads to the 
probe arm binding posts. Make sure the Meter Select 
switch is set to Voltage. Check the voltage across the 
two probe arm binding posts while turning the 
Voltage Adjust knob. It should move between almost 
zero to 3 volts, just like before.

Figure 9: Overall Wiring
Diagram
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manually shift the plugs on the meter leads between 
Voltage and Consumption. Having the meter set for 
measuring consumption while plugged into the 
Voltage connection may destroy your meter.

Put the probe arms in place, and connect your volt 
meter to the correct pair of binding post. Set the meter 
to a suitable range for reading between zero to three 
volts DC.

Testing is simple. Place the Meter Select switch to 
Voltage and set the Voltage Adjust knob to give the 
correct voltage on the meter ( 1.55 volts for silver-
oxide cell movements, 3 volts for lithium cell 
movements). If the watch being tested has a calendar, 
set the hands forward to around 3AM (after the date 
clicks over).  Remove the case back and place the 
watch in a suitable holder. Spring-loaded holders like 
those used on commercial testing equipment can be 
bought from most material houses. Large quartz 
chronograph watches can be placed directly on the 
glass. Lower the probe arms to feed power to the 
movement. If the watch has a seconds hand, it should 
start moving immediately. If the watch has only the 
hour and minute hand, connect a set of test leads to 
the binding posts on the side of the case and touch the 
correct probe to the rapid-step test point on the 
movement. Check the technical specs to find the 
correct test point, usually marked R/T. The minute 
hand should start visibly moving at a fairly brisk rate. 
While the hands are moving, slowly dial down the 
voltage until the hands begin to “stagger” or stop. 
Carefully raise the voltage back up until the hands 
start running smoothly once more. This voltage is the 
Lower Working Limit, and should be right at or lower 
than the manufacturer’s specifications. If you don’t 
have the manufacturer’s specs available, a typical 
LWL for most movements is 1.2 volts. If the watch 
runs at or below the specified LWL, then all it needs 
is a new cell, assuming there are no other visible 
problems with the watch.

Depending on your meter, you may be able to take 
readings down to .001 volts. Don’t spend too much 
time trying to get an “exact” reading. Get to the 
nearest hundredth of a volt or so, and let it go at that. 
Commercial watch testing equipment typically adjusts 
the voltage in .05 volt steps only. Trying to get a finer 
reading is just a waste of your valuable bench time. 

To measure current consumption, you’ll need a 
specialized current-averaging meter such as the Seiko 
S860, which provides its own power to the 
movement. The current ranges on standard 
electronics-grade meters can NOT give an accurate 
reading for watch current consumption. Connect the 
current meter to the binding posts marked 
Consumption. Adjust the settings on the current meter 
to correctly test the movement. With the probe arms 
on the movement’s cell contacts, set the Meter Select 
switch to Consumption. The movement under test is 
now completely disconnected from the variable power 
supply, and is being powered by the current meter. 
Allow enough time for the current meter to take 
several readings and settle in for a stable reading.

If the watch has a day or date track, make certain the 
date is not in the process of changing while taking 
either current or voltage readings. During the date 
change, a lot of extra machinery has to be moved by 
the step motor. Click springs have to be overcome. 
Suddenly, both the current consumption and the lower 
working limit voltage jump sky-high, giving you a 
false reading. Most calendar watches will stop around 
11:30 PM when the cell is low, due to increased 
electrical and mechanical demands at the date change. 
That’s the reason why you should set the hands to 
3AM or later before taking a reading. Depending on 
the movement, the date change mechanism can 
engage as early as 10PM and not disengage until after 
2AM. 

Figure 10: Connection Diagram
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Depending on your tastes and ambitions, you can add 
extra features to the basic unit.  For my own use, I 
rebuilt one of the early test units to include a built-in 
digital meter module to show the voltage. I also 
replaced the original case top (which had a lot of odd 
holes drilled in it as I worked out how to make the 
mirror tray and mount the glass) with a new top made 
from .1” sheet plastic.

 A separate power source was required for the meter 
(most digital meters are unable to measure the same 
voltage they are being powered by). I looked for a 
power supply with a second set of voltage taps, but 
couldn’t find one locally. In the end, I installed a 9-
volt battery inside the case to run the digital meter. 
The meter module draws very little current, and I’m 
still using the first battery after about a year and a half 
has passed. Eventually, I’ll get around to installing an 
isolated voltage source that feeds off the 12-volt 
supply, but for now everything works just fine.

I took the unit with me to my regular job and spent 
the day comparing it against the high-end commercial 
testing stations we use there. In all cases, each unit 
agreed within .02 volts, the difference being that the 
commercial station can only adjust the voltage in .05 
volt steps, whereas my unit can work down to .001 
volt steps, depending on the meter attached. In short, 
the circuit shown in this article compares favorably 
with the finest test equipment in the watch industry, 
and can be built with less than $25.00 worth of 
common electronic parts. It’s a good addition to any 
bench, either as your primary test equipment, or as a 
backup unit.


