
! 

1! 
' l r 

ltnintt 8tttitr4 & Sigunl <!L'ttmp~uy 
. SWISSVALE.PA. 

Subject: Instructions for Service Testini and Contact Instruction Pamphlet 
Adjustment of TV -20 Vane Type Relays 

Number U-5065 
September 26, 1929 

Date Rewritten: 9-2-43 
' 

10 Sheets 

These instructions cover.the inspection, test, and repair of train con
trol vane type relays (TV-20) which can be made at Railroad Repair Shops. 

RELAY COILS: 

The track coil, Pee. 115709, Dwg. 10991, Sh. 141, is wound with 3440 
turns of #28 enameled wire. Nominal value of resistance is 117 ohms. 

The local coil, Pee. 115710, Dwg. 10991, Sh. 141, is wound with 3600 
turns of #28 enameled wire. Nominal value of resistance is 122 ohms. 

The resistance value of these coils may vary as much as !'10% from 
the nominal values due to manufacturing limits. 

TUNING RELAY COILS: 

When the laminated cores and coils have been assembled and mounted 
in the relay case, they should be tuned as follows: With the vane assembly in 
place, connect an adjustable calibrated condenser across one of the coils (Fig. 1) 
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and an output meter in series with the combination. The applied voltage should 
be held constantat-abffllt 110 volts, and the condenser value adjusted until a mini
mum reading is obtained on the output meter. The value of condenser which 
gives this minimum reading should be plainly marked on the coil. This test 
should be made on both coils of the relay. The condense~_.Yalue for the track or 
loop coil should be between 0.88 mfd. and 0.97 mfd. 

TEST FOR CONDENSERS: 

The capacity of the condensers may be measured with a Wheatstone 
Bridge test set., or a direct reading capacity meter. An instrument suitable for 
this is the following: 

Portable Direct Reading Microfaradmeter -
Model 372 - full scale value 1.5 mfd. Manufactured by the 
Weston Electric Instrument Company, Newark, N. J. 

The approximate capacity of the condenser may be obtained in the 
following manner: 

110 VOLTS 
60 CYCLES 

SPRING SWITCH 

A.C. VOLTMETER 
150 VOLT SCALE 

1500 OHM RESISTOR 
~ONDENSER TO 

BE TESTED 

A. C. MILLIAMMETER 
75 M-A. RANGE 

Place condenser in the circuit with spring switch open. If full scale 
deflection on milliammeter is noted, the condenser is short circuited. If full 
scale deflection is not noted, close spring switch and read voltage at V, and cur
rent at M.A. 

Impedance of Unknown 
Condenser or 

Capacity of- Unknown 
Condenser or 

BALANCING MAGNETIC CIRCUIT:. 

Xe 
v = MA x 1000 

C = 2650 
Xe 

. Condensers should be $elected so that their capacity matches the value 
marked on the coil as near as possible. If this is not possible, it will be satis
factory to use wider limits in capacity. With both windings accurately tuned, 0.03 

. mfd. capacity can be added to one phase, and the same capacity subtracted from 

.. 
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the other phase without seriously affecting the operating characteristics of the 
relay. If one phase is left properly tuned, 0.06 mfd. capacity can be added or sub
tracted in the other phase. 

Connect these condensers across the proper coils (Fig. 2) and balance 
the cores magnetically as follows: Place a special vane having no counterweight 
assembly in the relay and apply 110 volts, 60 cycles, to the track phase. If there 
is no torque on the vane, the relay .is balanced. If torque is present, loosen screws 
"A" and move laminated structure to one side or the other until the torque is elimi
nated. Repeat the above test except with 110 volts·, 60 cycle power applied to the 
local instead .of the track phase. Then tighten screws, remove vane and check air 
gap, which should be 0.090 inch. Again· check with vane to make sure there is no 
torque. When laminated structure has been balanced, .it should be do\Veled in place. 

RELAY WIRING: 

r;:.===4--+--+-- 110 VOLTS 

..!-c:\-C~~~:r-t;::;::--e--- 60 CYCLES 

SCREWS 11
A

11 

FIGURE 2 

After coils and cores have been assembled in relay, the coils should be 
connected to the top plate per sketch (Fig. 3). 
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All wires should be well clipped to prevent them interfering with mov
ing parts of feli!.ys. Wires should be covered with varnished linen at each point 
where they are clipped to the case. 

CONTACT ~JUSTMENT: 

All contact springs should be adjusted so as to have O .2 ounce Jnitial 
pressure; that is, they should be adjusted so that a weight of 0.2 ounce hung at the 
end of the flexible part of the contact spring will just move the phosphor bronze 
part of the spring away from the brass backstop. The· normal and reverse con
tacts should have 1/32 inch compression when the relay is picked up in the normal 
or reverse position; that is, the flexible part of the spring should be 1/32 inch 
from the brass backstop. When the relay is deenergized, the normal and reverse 
contacts should be open 5/64 inch. With the relay just picked up in either the nor
mal or reverse position, the middle contacts should be open 1/32 inch. 

If new contact springs have been applied, after relay is assembled and 
all contacts properly adjusted, the contact bracket with springs assembled complete 
should be removed from the relay and baked for 36 hours at a temperature of 212 ° F. 
(100°C.). The contact bracket when removed from relay should be distinctly mark
ed to insure its return to the same relay. After baking, the contact bracket should 
be reassembled and the contacts readjusted, care being taken to bend the contact 
fingers as little as possible. 

MECHANICAL INSPECTION: 

The pivots on both the contact spring bracket and vane shaft should be 
carefully cleaned to remove all dirt. Th~ best way to clean these surfaces is to use 
a clean soft lintless cloth slightly moistened with Union relay oil, Pee .220699. The 
trunnion screws may be cleaned with the aid of a match or toothpick inside the cloth. 
Never use metal when clear> 1ng relay trunnion screws or pivots. The surfaces 
should be smooth and shiny Q.fter cleaning. 

The cast aluminum operating arm should move freely and have a slight 
end play between the vane and bushing. The flat spring acting as a brake should be 
adjusted so that when the vane is released from full stroke position, it will not carry 
by and pick up the counterweight on the opposite side. Neither should the counter
weight lift when the vane rotates until the operating segment engages with the operat
ing arm. 

The stops should be adjusted so that both counterweights will rest on 
the stops in the release position with slight play between the operating arm and 
counterweights. The bearing surface on the fibre brake washer should be smooth. 
Oil should not be used on any of the parts of the brake device or clutch. 

It should be carefully noted that the inside of the relay is properly clean
ed and free from loose metal or other particles which might stick the relay. 

The vane should revolve truly on its axis and there should be uniform 
clearance between each side of the vane and the pole faces in all positions. 

The end play of the contact spring bracket or the vane shaft shall not be 
less than 0.010 inch, or more than 0.016 inch. 
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The pole faces should be carefully cleaned and any projecting material 
removed. 

It should be noted that there is no binding or friction in the connecting 
link between vane shaft and contact spring bracket, and that there is ample clear-
ance between all moving parts. · 

A careful examination should be made to see that all nuts, screws, 
connectors, and binding posts are tight. Note especially that lock nuts on trunnion 
screws, operating arm, and counterweight stops are tight; also that all cotter pins 
are open. 

FIGURE 4 

TORQUE ARM PC.N0.228345-SH.202-9672 

FIGURE 5 
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COUNTERWEIGHT TORQUE: 

The counterweight torque in the relay assembly may be checked in a 
manner similar to That shown in Figure 4. The torque arm, Figure 5, should be 
slipped on th-e vane shaft with the opening of the slot at the bottom, and held in place 
by turning the arm, which is threaded on the end, until it is tight against the vane 
shaft. With the spring pressure of the neutral contacts removed, it should require 
230 to 260 inch-grains to just close the normal or reverse contacts. The torque 
required is determined by moving the small weight on the arm to..the proper posi
tion. The graduations or notches on the arm are spaced to provide for various 
counterweight values as shown i.n Figure 5. 

Torque of an individual counterweight may be checked as shown in 
Figure 4, and should be between 170 - 190 inch-grains. The counterweight should 
be held s~curely on the shaft by a small spring wire clip. 

POLARITY TEST: 

With relay connected per sketch (Fig. 6) it should operate in a clock
wise direction, picking up the left-hand counterweight. 

110 VOLTS 
60 CYCLES 

f"IGURE 6 

OPERATING TEST - TWO-PHASE SUPPLY: 

1000 OHMS 

REMOVE THIS 
CONNECTOR FOR 
TEST. 

The relay should be connected to a source of two-phase 60 cycle cur
rent, per Figure 7, and the operating value checked. 

After a relay has been thoroughly reconditioned in the Shop, the oper
ating values given below should be obtained. 

With 68 volts applied to the local phase, the relay should pick up 
between 63 and 77 volts on the track phase. The difference between the pick-up 
voltage in the normal and reverse directions should not exceed 4 volts. 

·With 68 volts applied to the local phase, the relay should go to full 
stroke between 71 and 87 volts on the track phase. The difference between the 
full stroke voltage in the normal and reverse directions should not exceed 6 volts. 
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PHASE A 
110 VOLTS 
60 CYCLES 

PHASE B 
110 VOLTS 
60 CYCLES 

- 7 -

3000 OHM SLIPE 

3000 OHM SLIDE 

FIGURE 7 

TRACK 

LOCAL 
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REMOVE THIS 
CONNECTOR 
FOR TEST. 

The relay should release (open front contacts) at approximately 75% of 
the pick-up value, and must be greater than 70%. 

OPERATING TEST - SINGLE PHASE SUPPLY: 

If a source of two-phase power is not available, a single phase source 
may be used by following the circuit arrangement shown below: 

110 VOLTS 
60 CYCLES 

3000 OHM SLIDE 

1000 OHM 
RESISTOR 

OHM SLIDE 

FIGURE 8 

LOCAL 

REMOVE '\~\$ 
CONNECTORS 
FOR TEST. 

After a relay has been thoroughly reconditioned in the Shop, the oper
ating values given below should be obtained. 

With 68 volts applied to the local phase, the relay should pick up 
between 47 and 57 volts on the track phase. rrhe difference between the pick-up 
in the normal and reverse directions should not exceed 3 volts. 
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With 68 volts applied to the local phase, the relay should go to full 
stroke between 52 and 62 volts on the track phase. The difference between full 
stroke in normal and reverse directions should not exceed 4 volts. 

The relay should release (open front contacts) at approximately 75% of 
the pick-up value, and must be more than 70%. 

CORRECTION FOR UNBALANCED PICK-UP AND FULL STROKE: 

If it is found that the unbalance between the normal or reverse pick-up, 
or the normal and reverse full stroke, does not fall within the limits specified above 
after making the contact adjustments outlined on Page 4, a correction for this un
balance should be made. This should be done by increasing the initial pressure of 
one or more of the contact springs. 

The initial pressure of each contact spring should not under any condi
tions be made lower than 0.2 ounce. 

The initial pressure of any one contact spring of either the normal, re
verq,e or neutral contacts should not exceed 0.5 ounce. 

In correcting for an unbalance in pick-up values, the neutral contacts 
only should be used. 

In correcting for an unbalance fn full stroke values, the normal or re
verse contacts should be used. 

If the relay contacts are changed in tension and adjustment as outlined 
above, the contact bracket with springs assembled complete should be removed and 
given the same heat treatment as described on Page 4. The bracket should then be 
replaced and the contact adjustments checked. 

SERVICE TESTS: 

To check the general condition of a relay in service, either of the above 
tests may be used, but the following values should govern. 

The pick-up values may be from 5% to 8% higher than those given for a 
relay that has recently been cleaned. 

The release value of the relay should riot be less than 60% of the pick-up 
value. Any relay not meeting this service test should be removed from service and 
the bearings and other parts inspected and cleaned. Note that by slowly increasing 
the voltage several times there is no mechanical friction existing. Friction causes 
a jerky movement of the vane. 

After the relay has been tested, the Inspector should note before sealing 
that all dirt and dust particles are removed from the inside of the relay. 

. . 
Relays should be given a final ground test with a megger. Megger read

ings should be taken between each terminal post and the case, and should not be less 
than 3 megohms. 
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Finally, the relay should be tested with an amplifier to determine 
whether it will pick up within the limits prescribed. 

It is recommended that relays be thoroughly inspected and cleaned at 
least once every year. 

The following is a list of special tools with ordering references which 
will be found useful in making adjustments and repairs: 

·Name Pee.No. Dwg.Ref. Sh.No. 

Double End Wrench 19168 A-2586 2 

Spanner Wrench 117015 A-2586 3 

Contact Spring Bender 121779 A-2586 4 

Contact Spring Bender 128739 A-2586 5 

Outline drawings of these special tools are shown on Page 10. 
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