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The code meter ( sometime·s called "on time" meter) has 
been developed for use in checking the D.C. voltages, D.C. cur
rents and "on time" operation in coded wayside signaling-territory. 

The various scales on this meter have been developed 
to meet the· 'specific requirements of coded circuits. However, 

the meter cart be used the same as any D.C. volt-ammeter for conven
tional type circuits. 

Many of the scales are of special design with the pro

per damping to correctly read coded currents, low frequencies, rec
tified currents, and contact ••on time" percentages. 

Drawing Fig. 1 shows the top plate arrangement of this 

·meter. This drawing shows the sea.le a:rirangement of the 10 .. point 
rotary switch, the "on time 11 adjustment knob, and the needle stop. 

This meter has a total of 9 scales and an "off" position as 1nd1.

cated on the dial switch. 
The voltage scales of 1.0, 5.0 and 20 volts are designed 

the same as any multiple scale D.C. voltmeter and should read cor
rectly to within 2% for steady or steadily rectified voltage.a with
in these ranges. The voltage scales as listed above will meet the 

requirements for various D.C. voltages encountered in most of the 

coded wayside installations. 
The voltage sc~les should not be used to read code, be

cause they may not read correctly the peak voltages of coded cur
rent due to voltage transients which often exist and produce false 
readings on the voltage scales. Tpe code currents should be mea
sured by the current scales as referred to later in this pamphlet. 

The current scales o.oso,·0.100, 0.200, 2.00 and 5.00 

will read correctly to within 2% any steady current or steadily 
rectified current within their respective ranges. 
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The 5.0 and 2.0 ampere s~ales are used in checking the 
rectifier charging rates, rectifier loads and battery loads which 
generally a1•e within the limits of these scales. 

The 0.20 and 2.00 ampere scales are especially designed 
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re:a.ys by means of a needle stop which is moved against the needle 
until the needle stops vibrating. The reading thus obtained ~hould 
be ~ery close to the current which would be supplied to the relay 
if the code were made steady. 

This feature permits an inspector, maintainer, or other 
authorized person to make readings of the effective current to a 
code following track relay, which is being coded, without the ne
cessity of having an extra person at the leaving end of the track 
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circuit to apply steady energy. 
• The 0.050 and 0.100 ampere scales have exceptionally 

high damping and are properly balanced to measure, with a minimum 
of needle swing, the decoding currents. The decoding currents are 
rectified code frequencies (75-120-180 and/or 240 codes) in which the 
needle of the typical ammeter would have excessive swing, tending 
to produce faulty readings. With the high damping of these scales, 

the needle swing has been reduced to a minimum which provides for 
accurate reading of the decoding currents. 

The "on time" scale is a specially designed scale of 
high damping and proper balancing to provide a comparatively steady 
reading of the percentage of time a contact is closed during its 
period of operation. This reading is made by first shorting the 
test clips from terminals(+) and(-) and moving ~he "on time" ad
justment knob until the needle is at 100 on the 100 scale. The 

·clips may then be applied to the contact or contacts to be tested 
and the scale reading will read directly the percentage of "on 
time" that the contact is closed. (The contacts should preferably 
be of the low voltage type and clean. High voltage contacts which 
are being continuously used may have sufficiently low resistance 
to give the proper reading, but should be cleaned carefully if there 

·is any question as to the pro~er reading being obtained.) 
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A small fla~hlight dry cell is used in connection with 
this scale and if the adjustment knob will not give a. 100 ~eading, 
the battery should be replaced. 

The "on time" sea.le is used in checking the contact 
e~eratfen er eee~ tr~fismittersJ ti~fiee alternaters 1 and eade fellew; 
ing relays in service and when they are being repaired. It is also 
used in checking code apparatus in their circuits to determine the 
circuit characteristics as well as the relay operation. 

Most of our normal direction decoding equipment has been 
designed to operate with satisfactory margins on 180 code with "on 
time" limits of from 30% to 70% for the contacts of the code follow
ing relay. (Tests are made on 180 code, because it is the stand~rd 
clear code. Checks in operation should be made at this code speed, 
except in ''cases where this code is not used. If 120 code only is 
used the "on time" limits should be from 34 to 65%.) 

The track relay at cut. sections where back contact cod
ing is used may at times have greater "on time" variation than that 
recommended above for signal locations. However, the "on time" 
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limits at the cut sections should never be very much greater than 
the values given above. 

In reverse code territory the "on time" of the reverse 
code relay may be as low as 15%. 

The "on time" of the impulse relay delivering the reverse 
code should be from 15 to 30%. 

The best results are. obtained when the "on time" of the 
decoding relay is between 45% and 55% (180 code). This provides for 
a minimum contact wear on the contacts controlling the decoding 
equipment. 

In the various coded wayside systems there are many 
places where the code meter can be used to advantage by the .maintain
ers, inspectors, or relay repairman. A meter of this general nature 
is required by the relay repairman when repairing or modifying re
lays during service period. 

Reference to the use of this meter is made in many of our 
instruction pamphlets for the maintenance and inspection of various 
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code equipment, as well as in the instrucxion pamphlets covering 
the adjustment and maintenance of various coded wayside systems. 

In our more recent meters a fuse has been added to pro
tect the voltmeter scales. The current scales are not protected 
by :fuses, beGause of the faet that it is veFy diPPieult te ebtain 
proper f'using of the current scales and still maintain accurate 
readings and low resistance such as is highly desirable in track 

. circuit work. 
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FUSE FOR VOLTAGE SCALE 0.060 AMP. 

LITTLE FUSE INC, NO. 1003 

COM. NO. 71167 

, .. TERMINALS -------

~---.- NEEDLE 
STOP 
CONTROL 

,_,, off' .......,_-V CO~E METER ,;· 05. ~ PC. 103422 ¥"b 
,_ 20.. e 2. t'\ . 
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U. S. & s.' CO. ON TIME · 
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FEATURES OF TH?S METER 
M~ be used the same as any D.C. meter by selecting proper scales. 
Scales .05 and .10 are heavily damped for measuring decoding currents. 
Scales 0.2 and 2.0 are designed to measure peak current with needle stop. 
110n Time" scale is properly designed to measure 'I, time a contact is closed. 
110n Time 11 Adjustment is to set needle at 100 for 110n Time" scale with 
tenninals shorted. 

FIG. 1 


