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wrench so as to maintain a downward pressure, com
mence to gently turn the wrench in a counter
clockwise direction. The stud should start turning 
with the extractor. Continue turning until the broken 
part is extracted from the tapped hole. If the stud 
refuses to turn with the extractor, stop, apply 

METAL BLOCK 
Figure 6-1. Using the Screw Extractor 

penetrating oil to the threads, wait a few minutes, and 
try again, being careful not to exert excessive pres
sure on the extractor as this may cause the extractor 
to break. 

There are cases when a screw extractor is not 
always available. In such a case, a broken stud often 
can be removed by sawing a screwdriver slot in the 
broken end of stud shank with a hacksaw and then re
move the broken stud with a screwdriver. In other 
cases, if the broken stud protrudes sufficiently above 
the surface, it can be removed by using a small still
san wrench. If difficulty is encountered in this re
moval procedure, and the stud does not respond to a 
resonable pull on the wrench, apply penetrating oil to 
the threads and strike the broken stud shank lightly 
with a hammer. The broken stud should now turn 
freely from the tapped hole. 

When replacing a broken or stripped fastener 
device, employ a screw pitch gage designed to deter
mine the thread pitch, and a screw gage designed to 
determine the diameter of machine screws smaller 
than 1/4-inch. These tools will assist in the proper 
selection of replacement items. They will thus pre
vent inadvertent replacement of a broken or stripped 
fastening device with a replacement device having the 
improper screw pitch or diameter. 

6-7 RELAYS AND SWITCHES 

Inspect relays to ensure that they are securely 
mounted, contacts are free of pits, springs have suf
ficient tension, the armature does not stick, and that 
there are no signs of overheating or corrosion. Arma
ture action of relays may be checked by operating the 
relay manually. Contact surfaces can be examined 
with the aid of a flashlight and mirror. Avoid bending 
relay springs and do not open sealed relays. 

Inspect switches for loose mountings and con
nections. Examine switch contacts for dirt, pitting, 
and corrosion. Switch action should be tested to see 
that it operates without binding. In gang and wafer 
switches, ensure that the movable blade makes good 
contact with the stationary member and that the sta
tionary contact leaves spread as the movable blade 
slides into them. Some switches have contacts that 
are impossible to reach without damaging the switch 
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assembly, therefore these switches should be checked 
for defective mechanical action and looseness of 
mountings and connections. 

Clean the exteriors of relays and switches care
fully by blowing away the dust with approximately 
5 lbf/in2 of air pressure. If the connections are 
dirty, clean them with trichlorethylene. If it is 
necessary to remove covers from relays or switches, 
make certain that no dirt, lint, or other undesirable 
material is present that might get into the contacts. 
Dust and lint may also be removed from a relay or 
switch with a soft-bristled brush. 

Contacts of relays used in computers are divided 
into groups for cleaning purposes. They are the hard
surfaced contacts, made of palladium or platinum, and 
the soft-surfaced contacts made of either silver or 
silver plated. Cleaning of hard-surfaced contacts 
may be done, when necessary, by using a flat-bladed 
burnishing tool as follows: 

1. Clean the burnishing blade by wiping it with 
a lint-free cloth moistened with trichlorethylene. 

2. Insert blade between contacts and then move 
blade two or three times between the contacts to 
brighten them. Open contacts can be pressed gently 
together with the finger or an orange stick to apply 
pressure against the blade of the burnisher. Closed 
contacts will usually apply enough pressure against 
the blade, therefore, open the relay manually and in
sert the blade between the contacts to be cleaned, re
lease the relay armature and burnish. 

CAUTION: Avoid excessive bur
nishing. When too much of the 
contact metal is removed, the 
contact movement is altered and 
readjustment is necessary. Sep
arate contacts carefully, when 
necessary, and use care never to 
bend the springs. 

3. If burnishing in step 2 does not correct the 
contact trouble, deposit a few drops of trichlorethyl
ene, with a toothpick, on the contacts. Before the 
solvent has a chance to dry, add a few more drops to 
flush away dirt loosened by the first application. 

4. Allow the sol vent to dry on the contacts. 
5. Burnish contacts as in step 2 to remove any 

remaining residue. Always burnish the contacts after 
cleaning with trichlorethylene. 

Solid-silver contacts may be cleaned by insert
ing a strip of hard surfaced bond paper between the 
contacts and then withdrawing the paper While press
ing the contacts lightly together. Repeat with fresh 
strips of paper until the contact surfaces are clean. 
If this does not adequately clean the contacts, apply 
trichlorethylene as described in step 3 above, and 
again polish them with a paper strip. 

Silver-plated relay contacts are ordinarily not 
cleaned. If such maintenance is necessary, they are 
cleaned in the same manner as for solid-silver con
tacts. Extreme care must be taken not to wear away 
the thin silver plate. 

CAUTION: Never use newspaper 
or any soft paper, emery cloth, 
or highly abrasive material such 
as coarse sandpaper to clean re
lay or switch contacts. 
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