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FOR BOOK Koo, ( 8 )}
OPERATING MANUAL
SEC, Ne. ( E )
fPlent. & Equipment HMeintepance® )
PAGE No. ( 1 .)

WEDNESDAY

ITH:l,
Clezn the Commutetors of the 20 Volt Filument and 500 Volt Biag Hotor-Gencrators
in Service, with Coarse Thread Canves eech morning, per ¥Sterting Procedure
Certerat®, Rock Fo. { 3 ) Sec, No. [ A ) Pege No. 5‘5?) Item‘#sso
(2) "Brsement® : _Eroceed-tamtgngasementmand(glean the Commutator of the
20 Volt Motor-Genzrator (MGLP or HGE2P) in Service wiih Coarse Thread Canvas.
A Supply of Clean Canvas is kept in the Lower Right Hand Corner of "D12PF #Fil-
ament Selector Switch® Cabinet, located on the 20 Vclt Filement Generator Con-
crete Platform in the Besement.
Fold the Caznvas into a Ped 2 inches by 4 inches,
Ba gure thet there &re nc loose Threads hanging.
They nay come off end tangle with the Brushes and Brush Holders.
Place the Canvas Pad sgainst the Commutator, press firmly, and move back and
forth across the Commutator.
Do thies on hoth Sections of +the Commutat_ore

Have Ope Tochnicisn AStanding By" the 50 KW Transmitter "Control Unit" #1 (A)

to adjust the "Fllament Generator Rheostat™ YR16A¥

The cleaning of this Commutetor ma§'éause the 20 Volt Filament Voltage tc vary.
Keep adjusting the *Filament CGenerator Rheostat" "R164% go 2z to maintain Vol
age Reeding on "Amplifier Filamenﬁ_Voltage" Voltmeter.“MIA” as spscified ontﬁhe
"Startiné Procedure Carterett _ng;Z;Zglﬁgl

Technician will continue "Standing By" until "Amplificr Filament Voltags® is
steady.

Ir Cﬁnvas fails to clean properlj, use Commutator Brush "Re-seating Stons™

kept in Drawer #  ( O ) of Basemsnt Work Bench.,

Continued to next Pace.
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This Stene ig used ONLY TF CANVAS WAILS TO “STEADY" the Voltage,

Wipe off Erd-Bearings and CGenerstor Frame with a Ra ldphtdy-daspenad. with
“Hrohine 041,

Clean ¥otor-Generator Concrete Base,

¥ipa out Drip Pans, |

Tt is esgential that cleaning be done very thoroughly, since Carbon and Copper
dust collects freely and can causs Erratic Voltage,

Excess Film and Dirt on ta- Commutator is caused by heavy, contimuous Power Load,
scesg Dirdt about the Plant, wnesven Brush Przssvre; and many cther Causes.
Cleening with Camvas %takes care of the Slight Amcunt of Film that collects on the
Commutator and is wsually a swwe cure for slight Erratic Voltasge Fluctuatiohs.
The "Brush Re-seating Stone" {tskes care of the more Altuborn® Cagpes

Checking Brusk Spring Presswra per Wednzsday Item #5, Paragraph (.]) ). Page
Ho. | ;l‘Z) tzkes care of it when Canvas and the MBrush Re-ssating Stons" do
not.

Cleaning the Commutnior oach Morning with Cenves leaves the Normal Coating on
the Commutator, asswrimg Pesrfect Comnmutaiion.

The Cleaning Stone dmproves Brush Performance, reduces loise, assures evean Dis-
tribution of Brush Voltage Drop and Brush Viear.

Sparizing and Chattering are slsa reduced.

The "Brugh Re-gsating Stons" (Cleaning 8Steove) also cleans Film from the Brushes
and helps to re-seat them.

Ca ErL h Spring Presgure agswwéds a Steady Oufput Voltage:

Continusd to next Pare.
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ITEM 1.
If, after cleaning the Commutator, the Voltage varies considerably, do the follow-
ing,
Use the “"Fishermen's Scale" and increase Spring Tension to 4 Lbs. for each
Brush,
The Brush Springs on the Bottom are those which usually lose their Temper the
quickest.
See that ihis 1s done IF THE PAMPLIFIER FILAMENT VOLTAGE" VARIES HMORE THAN 1/2
OF 1 VOLT.

COMMUTATOR NOTES:

‘HEVER use Emdry Cloth.

NEVER uge Coarse Sandpaper,

NEVER uge SANDPAPER of any kind with FINGER PRESSURE,

NEVER uge Oil on Commutators.

NEVER use any Lubrication on Surface of the Commutator.

If Sandpaper is the only Course left, use a #0000 Grain Sandpaper arowmd a
Square Edged Block of Wood.

PRESS LIGHTLY against the Commutator.

(b) "Bagementl: While in the Basement, clean the Commutator of the 500
Volt Hotor-Generator (MIZP or IMGAP) in Service with Coarse fhread Canvaa.
Procedurs seme as Item No. 1 (a) (Sunday) except for the following:

EXTREME CARE ghould be exercised when cleaning the Commutator of this MNotor-
Generator, since the moving of either One of khe Brushes from the Commutator
will remove the Bias Voltage from the Transmitter and CAUSE 50 KV TRANSMITTER
CARRIFR FAILWRE,

Continued to nexmt Pare,
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The Left Brush is Positivs.

The Bighf Brush is Hegative.

(As viewsd from the Generator End of the Machine)
Do NOT USE THE FISHE.RE;{AH“S SCALE TO ADJUST SPRINIG PRESSURE on this Gensrator.
Press cn Insulated Prod egeinat the Brugh and attempt to WEAR IT IN,.

Ho adjustment should be made which requires Brush Tension Adjustment or
handling WITHOUT RUBBER GLOVE PROTECTION,
Bookto. (/) C /) C ) ) ()
Sec. To. (MG) () () C ) ) )
Page No. ( ) A ) | ) ) ( )
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Dust all Control Desks, iindow Frames and Ledgzes, 50 KW Transmitter and 5 K
Transmitter Enclosures, Spare Tube Room Enclosure, Antenna Coupling Hoom En-
closure, Tops of Tables and Chairs, and 21l Equipment that may be réached on
the kiain rloor of the Transmitter Building.

. e . 2\ . ~
(2) "Transnitier Hoom!: Proceed—temthls—ﬁoomwang/épst with a Soft Dry
- 1

Cloth 21l Equipment as listed.

Transmitter Room Control Deslk.

50 K Transmitter Front Panels with Keters and Controls, Units 71 (A) to 8 (I)
inclusive,
Fxercise Care notu to alfter any Adjustments.

5 K& Transmitter Front Panels with Meters and Controls, Units #3 (4) to #6 (F)

inclusive,

Ixercise Care nol to alter any Adjustments.

W7REY" Beacon Transmitter Front Panels with ieters and Controls.

Window Frames, Doors and all Equipment in the Transmitter Room.

Procedure in Dusting is simple, merely wwipe off 1rith clean Cloth, shaking Out~
doors frequently.

Dust-is settling very fast and cooperation on our part will aid the "lon Technical
Puilding Maintenance Technician® and lighten his Cleaning Burdens.

(b) "Audio Facilities Control Room': Proczed to this Room and dust with o

Soft Dry Cloth all Equipment listed.

Audio Facilities Control Desk - ILeft Turret, Slanting Turret, and tight Turrct.
CAUTION: Exercise Care not Lo changze the positiong of any of the Heys on the
Slanting Turret while Dusting.

Best Procedure is to hold Eey with Finger while dusting.

Use a small niece of cloth and wipe Dust off this 3lanting Turret very careifulls,
S o o W

Continued to MNext Page.
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ITiE! 2.
since accidentzlly knocking a Key "Off", or changing the Position of a Key
might cut the fudio Feed to the Transmitter, talking the Program Off the Air.
Dust all parits of Audio Facilities Control Desk, including the Telephone and
tiorse Instrument Compartments. ‘

Audio Facilities Speech Input Equipment, Bays #1 #2 5B #

CAUTION: Ixercise Care not to alter the Adjustments of any Amplifiers or
other Equipment on these Bays.

BE CAREFUL not to accidentally kmock "Off" any 115 Volt A.C. Supply Seriteh on
any of the Amplifiers or other Equipment on these Beys.

Window Frames, Doors, Murnityre and all. Equipment in this Room.

Procedure same as Item Yo. 2 (a) (Sunday)

(c) tSupervisor's 0ffice": Proceed to this Room and dust with a Soft

Dry Cloth all Equipment as listedd.

Supervisor's Desk.

vindow Frames, Doors, Furniture and all Equipment in this Room.
Procedure same as Item Ho. 2 (a) (Sunday)

(a) "Reception Office": Proceed to this Room and dust with a Soft Dry

Cloth &1l Equirment as listed.

Office Desk.

Steel Files.

Tindow Frames, Doors, Furniture and all Equipment in this Roon.
Procedure same as Itemf lo. 2 (a) (Sunday)

(e) "Heasuring Equinment Room!: Proceed to this oom and dusit wiith a Soib

Dry Cloth 211 Equipnment as listed.
0ffice Table.
Steel Tiles.

Contimued to next Page.
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Drawring Table.
50 K& Transmitter Distilled Water Expansion Tank and associated Pipes.
5 KW Transmitter Distilled Water Ixpansion Tank and associated Pipes.
Heasuring Equipment Bays #3 #h #5 #6 #71 #0 9.
CAUTION: Bxercise Care not to altver the Adjustments of any Amplifiers or
other Equipment on these Bays.
BE CAREFUL not to accidentally knock "Off" any 115 Volt A.C. Supply Switch on
any of the Amplifiers or other Equipment on these Rays.
VWindow Irames, Picture Irames, Enclosure Lzdzes, Doors, TFurniture and all Equip-
ment in this Room.
Procedure same as Itca Ho. 2 (a) (Sunday)

(£) "S KW Trangmitter Enclosure": Proceed to Passagewrays on both Sides

and Rear of this Transmitter and dust with a Soft Dry Cloth all Metal Panels and
Lzdges.

Procedure same as Item Ho. 2 (a) (Sunday)

(g) "Kitchen': Proceed to this Room and dust with a Soft Dry Cloth all
Bquipment as listed.

{itchen Table and Chairs.

Storase Cebinets.

TFood Czbinet.

Il

on, Back and Sides of MUEYY Beacon Transmitter.

k3

Vindow Frames, Doors, Murniture and 211 Equinment in this Room, such as

Mlectric Refrizerator and Electric Stove.

Procedure szme as Item No. 2 (2) (Sunday) ,
(h) "Lavaiory™: Proczed to this focm and dust witn a2 Soft Dry Cloth
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Window Frames, Doors, Furniture and all Equipment in this Room.
Procedure same a5 Item Ho, 2 (a) (Sunday)

(1) "Spare Tube Hoom": Proceed to this Rocm, enter the Enclosure and dust

with a Soft Dry Cloth all Equipment as listed.

A1 Kebal Panels and Ledges.

flass Frame in Door and entire Door.

Leave this Room, close the Door, then proceed to dust with a Soft Dry Cloth all
iietal Panels and Ledges, Glass Irame in Door and entvire Door.

) 50 X¥ Transmitter inclosure': Procsed to Passageways on both Sides

and Rear of this Transmitter and dust with a Soft Dry Cloth all ietal Panels and
Ledgesf.

Dust 1ialls, Door Irames, License Frame in these Passageways.

Procedure sarie 25 Item Ho. 2 (2) (Sunday)

(k) "Antenna Counling icom': Proceed to the Front of this Room and dust

with Soft Dry Cloth all letal Panels and Ledges.

Procedure sane as Jte m lo. 2 (a) {(Sunday)

(1) "Rear Door": Proceed to Areaway in Front of iear Entrance Door, anc
dust Valls and Ledges.

Procedure same os Item Ho. 2 (a) (Sunday)

Dook ¥o. ( ) ) ) ( ) ) )
Sec. Mo. ( ) ( ) ) ) ) ( )
Page Foe. ( ) ) )« )« )« )
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Clean all parts of the Main Transmitter Room Light Fixture, feplacing all

burnt out Lamps.

Clean all Light Fixtures and replace all burnt out Lamps in all Fixtures in

Main Transmitter Room, Front Vestibule, Front Foyer Office, Supervisor Office,f -
Aidio Facilities Control Room, Measuring Equipment Room, Rear Passageway,

Antenna Coupling Room, Spare Tube Room, Lavatory, and Kitclien.

(a) éMain Transmitter Room": Tools, Cleaning Equipment, and Spare
Lanps needed for this Maintenance Work are: -

Tall Step Ladder. (Kept in the Switch Room)

"7 Foot Step Ladder. (Kept in the Switch Room)

Supply of Clean Polishing Rags. (Kept in the Storage Room)

6 Mazda 100 Watt Lamps. (Kept in Transfile No. ¥F*)

6 Mazda 200 Watt Lamps, (Kept in Transfile No. *M")

Lamps for Fluorescent Fixtures as required.

Vacuum Cleaner with Brush Nozzle. (Kept in Maintenance Tray #1 in the Spare
‘ Tube Room)

115 Volt A.C. Extension Light.

(b) Proceed to the #Audio Facilities Control Room", open the Door of the
1120 Volt Control Room Wall Panel Box" and put "ON® Regular 120 Volt Switches
Fl R #5 H#4.

(ec) "Main Transmitter Room®: - Proceed to the Main Transmitter Room and

Service the Main Light Fixcture.
Place the Tall Step Ladder directly under the outer edge of the Large
Reflector of this Light Fixture.

Comnect the Plug on the Cord Connection of the Vacuum Cleansr to a 115 Volt

Continued on next Page,
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* A.C. Outlet on the Transmitter Wall,

Carry the Vacuum Cleaner up the Step Ladder and place it on the Adjustable
Platform on rear of the Ladder.

Put “ON" the 115 Volt Supply Switch on top of the Vacuum Cleaner and clean
out the Top of the Large Reflector Plate.

It.will be necessary to move the Ladder four times to entirely clean out
this Reflector Plate, |

Wipe off all Lenses used in front of Lamps with & cléan dry ¢loth,

.DO- NOT WIPE OR ATTEMPT TO' SHINE-METAL REFLECTORS UNLESS ORDERED TO"DOSO:

“Report.-the-Condition of -Reflectors-that may be-ternished:—-

Replace all burnt out Lamps with spare 200 Watt Frosted Lamps.

List the number of Lamps replaced on the 750 KW M,0.L.*

Wipe off the Lamps. Reflectors, and metal cases of the & Fluoresaent Fixtufes.
These & Fixtures are place on the Large Fixture Reflector.

Each is fitted with One 4Q Watt Daylight Fluorescent Lamp.

They are illuminated from 11§ Volt A.C. Supply controlled by Switch #R in

the 120 Volt Control Room Wall Panel Box in the ™Audio Facilities Control Room*.
Switches #1 #3 #4 in the “Audio Facilities Control Room" control the

115 Volt A.C, Supply to the Frosted Lamps in the Fixture.

(a) "Front Vestibule®: Proceed to this Front Entrance, climb up on

the 7 Foot Step Ladder and service Light Fixture.

Remove the Reflector as follows:
b ’ '
L;ft Reflector up a trifle, then tilt it sideways, reach in and remove all

A .
three Ball .Chain supporis from special brackets on the Reflector.
\

Continued on Next Page _
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Merely slide the Chain up so that the Ball will pass through the enlarged

Hole above the supporting slot.

Do this for each of the Three Ball Chain Supports.

Carefully lower the Metal Reflector and drop all Dead Moths, Flies, and other

insects into the Waste Basket.

Wipe out the Inside of the Reflector with a soft dyy cloth.
_Use_work-Gloves-to-remove.the -200-Watt Lamp,

Wipe out the inside and outside of the Frosted Glass Fixturelwith'a soft dry cloth.

If this is insufficient to clean the Glass, wet a smail piece of clean cloth

in Water, wring out and clean all dirt off the Glass.

After cleaning Glass with Wet Cloth, dry off with Soft dry Cloth.

Replace the 200 Watt Lamp in the Socket,

Proceed to the Wall in the Foyer-Office and put "ON" the 115 Volt A.C. Supply Sﬁitcﬁ.

If the Lamp is burned out (by observation,j remove it and replace it with a

new 200 ﬁatt Frosted Lamp.

Replace the Reflector by putting the End Ball of the Ball Chain Supports through

the enlarged mounting hole, then slide it into the slot.

(e) "Front Foyer Office': Proceed to this Office, climb up on the 7 Ft.

Step Ladder and service the Light Fixture.

Proceedure same as Item No. 3 (a) (Wednesday.)

(£) "Supervisor'!s Office: Proceed to this Office, climb up on the
7 Ft. Step Ladder and clean Lamps and all parts of the Fluorescent Light Fixture
with Clean Dry Cloth. |

Continued on Next Page
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Pull the String on the Side of the Fixture to put “ON" the Lamps.

Replace any burn@ out Lamp as follows:

Lamps are 40 Watt Fluorescent “Champion® *Daylight®,

To remove a Lamp, carefully twist the Lamp in elther birection 1/4 Turn until
you “Feel it release™ - i.e. until the two pin connections on each end of the
Lamp are parallel to the inserting slot in the Bakelite Sockets.

CAREFULLY pull the lamp straight out.

If, after replacing a "Burnt Ouﬁ” Lamp and putting "ON" the 115 Volt A.C. Switeh,
the light will not become illuminated, suspect that the #Starter” is at fault.
There is one "Starter™ for each Fluorescent Light.

-In this case ?emove the Fluorescent Lamp as indicated, then twist the "Starter®
‘counter-clockwise®” 1/4 turn until you “feel it release”, then 1ift it straight
out, ‘

Starter is Type ®TL - 3" Translite Pec No. 6 or Type "UL G.E. Company" kept

in Transfile #

Insert a pew "Starter®., Turn it 1/4 turn clockwise until you *feel it catch™.
Replace the Original Lamp, or if burnt out, reﬁove and install & New Lamp.

List the number of Lamps replaced on the 50 KW M.0.L.".

(g) #pdio Facilities Control Room™: . Proceed to this Control Room,

climb up on the 7 foot Step Ladder and clean Lamps and all perts of éhe Light
Fixture with a clean dry cloth,

Procedure same as Item No. 3 (f) (Wednesday), egcépt as follows:

Fluorescent Lamps are Champion Daylight 20 Watt.

Switch to put ¥ON" these Lighis is locgted on the Wall to left of the Entrance

Door to the "Measuring Equipment Roon",

';Continped on next Pégg,"f .
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(h) "Measuring Fquipment Room®: Proceed to this Room, climb up on

the 7 foot Step Ladder, clean Lamps and all parts of the Lighf Fixture with

a soft dry cloth.

Procedure same as Ltem No. 3 (f) (Wednesday) except as follows:

There are 3 Light Fixtures in the Room.

Two of them are Regular Metal Fixtures, fitted with one 2¢O Watt Frosted Lamp

each,

~ The third Fixture is fitted with 4 Fluorescent Champion Daylight Type 40 Watt

Lamps .

Switch on the Wall adjacent to the Entrunce door to the "Audio Facilities

Control Room" controls the 115 Volt A.C. Supply to the Frosted Lamp Fixture

Directly overhead,

Switch on the Wall to right of the Entrance Door to the Main Transmitter Room

controls the 115 Volt A.C. Supply to the Frosted Lamp Fixture directly above

Bays #6 and #7, also the Fluorescent Light Fixture above the Passageway on
the Right of tne § KW Transmitter.

Fluorescent Fixture is also fitted with a Pull Chain Switch.

Cleaning Procedure of the Frosted Lamp Fixtures is as follows:

Lift the Metal Reflector up a trifle, then tilt it sideways. Reach in and

remove all three Ball Chain Supports from the hietal Side piece of the Fixture,

.Merely slide the Chain up so that the Ball will pass through the Enlarged Hole

above the supporting Slot.

Do this for each of the Three Ball Chain Supports.

Carefully lower the HMetal Reflector and drop all dead Moths, flies, and other

Insects into the Waste Basket.

Continued on next Page,
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Wipe out the inside of the Reflector with a soft Dry Cloth.

Carefully wipe off all parts of the Light Fixture with soft Dry Cloth.
Put "ON" the 115 Volt A.C. Supply Switch.

If the Lamp is burned out (by observation), remove it and replace it with
a new 200 Watt Frosted Lamp.

_Replace the Reflector by putting the End Ball of the Ball Chain Supports
through the enlarged maounting Holes, then glide it into the Slot.

(1) "Rear Passageway®: Proceed to the Switch Plate mounted on the

Wall just to the right of the Entrance Door to the 5 KW Transmitter Enclosure.
Switch #1 controls the 115 Volt A.C. Supply to the two Frosted Lamp Regular
Light Fixtures éuspénded from the Ceiling over the 5 KW Transmitter Enclosure,
Switch #2 Controls the 2 Fluorescent Light Fixtures, one over the Areaway just
tb the right of the Entrance Door to § KW Transmitter Enclosure, and the other
over the middle of the Enclosure around the $0 KW Transmittier.

Switch #3 Controls 4 Frosted Lamp Fixtures suspended from ceiling within 50 KW
Transmitter Enclosure and 4 Frosted Lamp Fixtures over left and right passageway
around the 50 KW Transmitter.

Procedure for Frosted Lamp Fixtures over 5 KW Transmitter Enclosure is the same
as Item No. 3 (h)(Wednesday) except as follows: Proceed to front of "A.C. Power
Panel" Unit #L (A4) of § KW Trans. and put "OFF" 230 V, AC "Power Supply” Switch “D4A".
Open door to § KW Transmitter Enclosure and put "OFF" ¥High Voltage Transformer
Dizconnect Switch® "D5AM,

Place 7 Ft. Step ladder under Light Fixtures to be seryiced, but be careful

not to drop tools or cleaning equipment on Units of the § KW Transmitter.

When finished serviceing these 2 Fixtures, remove all equipment from within the

Transmitter Enclosure,‘put on "High Voltage Transformer Disconnect Switch®™ #D5A¥,

Continued on next Page,
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Close and lock the Door to the § KW Transmitter Enclosure.

Put "ON" the 230 Volt A.C. "Power Supply" Switch "D4A",

Procedure for Fluorescent Light Fixture over. the Middle of the 50 KW Trans-
mitter Enclosure is the same as Item No., 3 (f) (Wednesday) except as follows:
Merely put *ON" 115 Volt A.C., Supply Switch No, é and observe if all 4 Fluo-

rescent #Champion® “Daylight! Type 40 Watt Lamps are illuminated, If they are,

this portion of the Item is OK, but if one or more Lamps keep on flickering or

do not bgcome illuminated, enter this data on the ™50 KW M.O0,L.", and also
include it on Routine Report to the Supervisor.

In this-case, Lamp or Lamps must be renewed and Maintenance Work performed on
this Fixture as ouﬁlined, during the next éeriod that the 50 KW Transmitter
is "OFFY the Air for the "50 KW T. and A.E. Maintenance",

Procedure for Regular Frosted Lamp Fixtures over the Passageway around the

50 KW Transmitter Enclosure, same as ltem No. 3 (h) excebt as follows:

There are & Fixtures over the right side, and & Fixtures over the Left Side of
the Enclosure that may be serviced at once.

Merely put "ON" 115 Volt A.C. Supply Switch #3 and proceed as outlined,

but VISUALLY inspect if the 4 Frosted Lamp Regular Fixtures suspended from

the Ceiling within the Enclosure are 111weinated, |

If they are, this portion of the Item is OK, but if they are'not, enter this
Data on the #50 KW M,0.L.“, and also include it on Routine Report to the Super-

visor,

- In this Case, Lamp or Lamps (200 Watt Frosted) must be renewed and Maintenance

Continued on next Page,
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Work performed on this Fixture as outlined, during the nexp Period that the
50 KW Transmitter is "OFF The Air" for the #50 KW T. & A.E. Maintenance®.

(j) fAntenna Coupling Room! Unit #9 (J):" There is One Frosted Lamp

Regular Light Fixture suspended from the Ceiling, directly over the Middle of
the Enclosure.

This Lamp is controlled by the "Emergency 120 Volt A.C. Service" Switch #4 in
the "Control Room Wall Panel Box™ in the ¥Audio Facilities Control Room®.
Since this Switch is Normally *ON" at all times, proceed to this Room and
merely observe if the 200 Watt Frosted Lamp is illuminated.

If it is, this portion of the {tem is OK.

If it is not, enter this Data on the “50 KW M,0.L.", and also include it on
Routine Report to the Supervisor.

In this case, Lamp must be renewed and Maintenance Work perférmed on this
Fixture as outlined, during the next period that the 50 KW Transmitter is
"Off the Air" for the "50 KW T & A.E. Maintenance".

Climb up on the 7 Ft. Step Ladder and wipe off the entire outer case and
Front Lens of the Spot Light.

Observe if the Lamp is illuminsted,

If it is not, twist the front Metal Lens Frame of the Spot Light Counter-
Clockwise and 1ift off Frame and Lens.

Remove the burnt out Lamp.

Wipe out inside of Spot Light, Lens Frame, and Lens with Soft Dry Cloth,
Install a new 60 Watt 120 Volt Frosted Lamp.

Replace the Lens and Metal Frame on the Spot “ight and twist clock-wise - to

lock it in place.

Continued on next Page,
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This Spot Light is aimed so that the greatest amount of light and the sharpest
Spot is focussed directly on the indicating Scale of the "Antenna Current"
Ammeter mounted on a bakelite Sub-Panel against the Wall in this Room.

This Spot light received its 115 Volt A.C. Supply from the Convehience Outlet
in the Wall within the “Antenna Coupling Room".

This Plug on the End of the Spot light Cord cannot be removed or inserted while
the 50 KW Transmitter is "On the Air® it must be done during an "Off the Air"
Period,

(k) YSpare Tube Room”: Proceed to this Room, c¢limb up on the 7 Foot

Step Ladder, Clean Spot Light Fixtures with Clean dry Cloth.

There are £ Switches to control the 115 Volt A.C. Supply to both Spot Lights

simultaneously.

The Mein 115 Volt A.C. Supply Switch is located on the Wall just to the left of

the Entrance Door of the *Spare Tube Room".

 Put "ON" this Snap Switch.

The 2nd Switch is a small Toggle Switch and ls located on the top Moulding

of the Enclosure $ust below the left hand Spot Light. (It is norumelly "ON" at

all times except when "OFF" as specified during portions of Tube Reconditioning)
Put "ON" this Toggle Switch if it should be found "OFF".

Climb up on the 7 Foot Step Ladder and wipe off the Entire Quter Case and Front

Lens of both Spot Lightis.

Observe if the lamps of both spotlights are illuminated.

If they are not, the burnt out Lamp or Lamps nust be replaced,.

joo

Each Spot Light is fitted with one £866 Watt Clear (Round) 180 V. Floodlight Lamp.

Continued on next Page.
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To renew the Lamp, merely pull back the rear hinged cover, reach inside and
unscrev the Lanp.

VWipe out the inside of the Spotlight with soft dry cloth.

Wipe off the Inside of the Lens with a soft dry cloth,

Insert new Lamp in the Socket and tighten in place.

Close the Rear Hinged Cover,

Each Spot lLight is prefocussed.

If it becoumes necessary to alter the focussing, merely loosen the Wing Nut
on the under side of the spot light housing and move back and forward until
Focus is correct, then tighten tihe Wing Nut.

To Raise or Lower the Spotlight, locsen the Wing Nut on the adjustagle fitting
on the end of the Supporting Stand, then place Spot Light Housing as desired
and tighten fhe Wing Nut,

Merely move the spotlight Right or Left as desired.

Both Spotlights are so eimed that the greatest amount of area over the Tube
Rack 1s covered by both Lights.

When Maintenance Work is completed, shut "OFF" the Main 115 Volt A.C. Supply
Switch,

(1) Y"Lavatory": Proceed to this Room, climb up on the 7 Foot Step
Ladder and service the Light Fixture.

Procedure sare &5 Item Mo, 3 (h) (Wednesday).

(m) "Kitchen': Proceed to this Room, climg up on the 7 Ft Step Ladder
and service the Light Fixture,

Procedure same as Item No. 3 (h) (Wednesday).

‘Continued on Hext Page,
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Clean &ll Pencil marks, Ink Spattgr Marks, Finger narks and other dirty
Smujges from Wulls of Front Vestlbule, Front Foyer Ofrice, Supesrvisor's
Office, sudio Facilities Control Room, Measuring Equipment.Room, P&ssaée—
way to rear of 5 KW Transmitter, Regr Door Areaway, Passageway to rear of
50 KW Trensmitter, Spzre Tube Room, Lavetory, Kitchen, and Passageway to

Basement.

(a) "Main Transmitter Room': Clesning Equipment needed for this

Maintengnce +tem is:

Supply of clean Polishing Clotks., (Kept in the Storage Room)

£o¥ of Oukite. (Kept in Metsl Cabinet in the Kitchen)

Small Water Pail (kept in the Storage Room)

(b) "Kitchen": Proceed to this room and fill the Pail about 1/2
full of warm Water (Not Hot)

Pour 2 or 3 tablespoonsful of "Oakite" into the Water to meke a saturated

Solution.

(c) "Pront Vestibule": Proceed %to this room and clean all Muarks
from Walls with Saturated Solution éf "Oakite" or eguivalent.

CAUTTION: Too much cleaning is just as bad as leaving the Wull dirty, in
that a very clean surface will show up as a light Spot on a wall slightly
faded, or soiled all over cutire surface.

Wet a piece of cleaning Cloth in the "Oakite" Soluti;n, then thoroughly
wring out.

Carefully clean cfi the Mark with the Wet Cloth being careful not to cause

excess Solution te drip down the Wall,

Continued on next Page.
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Carefrly wipe off amy such Excers with clean dry cloth.

If "Cuxite" is nct available, use "Bab-0" or equivulent Cleuncr.

In this Case, merely wet the Cloth in Water, thorwughly wring out, and shake
a smell upmount of Cleanser on the Damp Cloth.

Clean ithe Mark off the Wall, then wipe over the Spot with dry cloth.

Change the Water and "Oakite" when same becomes dirty.

Make the removal of all Scratches and Paint Smudges and larger dirgy areas
"Nork To Be Done® Items in Book Ko. ( 124 ) per procedure outlined in Book No.

( 5 ) Sec. No. ( B ) Page Ho. ( 63 ) Item No. 55,

(d) "Front Foyer Office": Proceed to this Room and cleun all Marks.
from Walls with solution of "Qakite" or equivalent.
Procedure same as Item No. 4 (c) (Wednesday).

(e) "Supervisor's Ofiice": Proceed to this Room and clean all Marks

from Walls with Solution of "Oakite" or Equivalent.

Procedure sume as Item No. 4 (c) (Wednesday).

(£) "Audio Facilities Control Room": Proceed to this Room and clean all
Marks from Walls with Solution of "Oukite" or Equivglent.
Procedure same as Item No, 4 (c) (Wednesday).

(g) "Meusuring Equipment.Room": Proceed to thls Room and clean ell

Marks from Walls with Solution of "Oakite' or Equivalent.
Procedure same as Item No. 4 (c) (Wednesday).

(h) "Passageway to Rear of § XW Transmitter": Proceed to this Passageway

and clean all Marks from Wall with Solution of "Oakite" or Equivalent.

Procedure sume as Item No. 4 (c) (Wednesday).

Continued on next Page,
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(i) "Rear Door Areaway"s$ Proceed to this Arezwey, and cleun all
ilarks from Walls with Seaturated Solution of "Oskite" or Equivelent.
Procedure same as Item Ho. 4 (¢) -(Vednesday)

(j) "Pussagewey to Rear of 50 KW Transmitter": Proceed to this Pussage-

way and clean all Marks from Walls with Saturated Solution of "Oakite" or
Equivalent,

Procedure same as Item No. 4 (c) (Wednecsdeuy) except do not clean Transmitter
Enclosure nor the "Antennz Coupling Room" Enclosiure.

(k) "Spare Tube Room": Proceed to this Room and ¢clean all Marks from

Walls with Saturated Solution of "Oakite" or Equivalent.

Procedure same as Item No. 4 (c) (Wednesday) except do not clean inside or
Outside of the Enclosure,

(1) "Lavatory™: Proceed to tﬁis Room and clean all Murks from Walls
with Saturated Solution of "Oszkite" or Eguivalent.

Procedure same as Item No. 4 (c) (Wednesday) except do not clean the Tile.
(m) MKitchen": Proceed tc this Room and clean sll Marks from Walls
with Saturated Solution of "Oakite" or Equivalent.

Procedure Same as Item No. 4 (c) (Wednesduy) axcept do not clegn Rear of

Beacon Transmitter, nor Built in CabLinets.

(n) "Pagsageway to DBasement": Procued down this Stairway, cleaning
all merks fro; Walls with Saturated Solution of "Oakite" or Equivalent.
Proccdure same as Item No. 4 (c¢) (Wednesday). |

Book No. ( ) ) ) | ) ) )

SecoMo. () C ) C ) C ) ) )

Page No, ( ) ( ) ) ) ) )

End Item 4,
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Service and Clean the following Idle 50 KW Transmitter Rotating Equipment:
20 Volt D.C. Filament Hobor Generator "MGLP" or 'HGRP'.

Motor Blower “MO6P!.

300 Volt D.,C, Bias Motor Generator "MG3P" or "MG}J‘I?"-

50 KW Transmitter Pond Pump "MO1P" or "HO2P",

50 KW Transmitter Distilled Water Pump "MO3P" or "HOLP".

Sump Pumps "MOGP" and "MOLOP".

.50 KW and 5 KW Distilled Water System Filler Pump "MOSP",

Ventilating System liotors and Fans "MO7P" and "MOBP".

One Form for each of the above mentioned Machines is supplied at-the end
of this Item on Pages No. ( 110) to ( 130) inclusive.

iMake proper entry on these Forms.

)
)

)
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(a) "Basement!': Proceed to the Basement and gather all Haintenance

and Cleaning Equipment needed for performance of this Item:
liaintenance Tray Noe. 2, containiné the following:

1 Undercutting Tool.

Fisherman's Spring Scale (0 to 10 ng).

Alemite Grease Gune

Mo e

Red Plastic Oil Can full of "Vacuoline" Grade "C" Oil treated with "Pyroil"
Type "B" 0il,

Piece of Heavy Cleaning Canvas.

Hand Flashlight.

Special Insulated Hooke.

Sheet of Mo, 00 Sandpaper,

R =

Sheet of Crocus Cloth,

Maintenance Tray No. 2 is kept on the "Maintenance Bench" in Cormer just to the

Left of the "Short ¥rave Shelves',

1 "Ideal Polishing Stone"” (Kept in Drawer #6 of Basement Work Bench)
Vacuum Cleaner with Brush Nozzle and Special High Velocity Hozzle. (Kept on
"Maintenance Bench" in Corner just to Left of the “Short Wave Bench")

1° Motor Blower, (Kept on Maintenance Bench in Corner just to Left of the
#Short Wave Shelves")

1 3/8ths inch Open End Wrench. (Kept on Display Board of York Bench)

2 Cleaning Rags. (Rough Rags, kept in Bin in the Storage Roomj

2 Polishing Cloths. (Kept in Bin in the Storage éocm)

1 115 Volt A.C, Extension ILight. (Kept hanging on the Wall in the Basement
near the 5 K% Generator Platform)

Continued on Next Page
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1 Can of Gargoyle Type "BRB" #L Grease".(Kept on Small Maintenance Bench
just to the Left of Short Wave Shelves).

1 5 %allon Can of"Vacuoline" Grade "C" 0il,treated with "Pyroil" Type "“B"
in the proportion of 2 Ounces of "Pyroil" to 1 Quart-of "Vacuoline" Oil, |
This Oil Can is marked "Treated with Pyroil B" and is kept on the Floor
under the "Eaintenance Bench" in the Cormer just to the Left of the "Short
Vave Shelves", .

(b) "CAUTION": Never have any loose ends of Rags, Threads, Wires
hanging near Machinery while working.

The inward Air Draft of the Motors will draw threads etc. into the Machine
with entire Rag or material following, unless these Threads or ends break.
This can cause serious damage to the Machine,

The Sviiftly moving Coupling between Motor and Nenerator might catch a loose

end, damaging the Coupling.

HO0 LCOOSE SLEEVES = NO NECATIES HANGIIG - NO RAGS HANGING OUT OF POCHETS.,

Roll up Sleeves, Remove lNeckties, Eeep Rags and other loose Material out of
Pockets, to prevent serious personal injury should they get caught in the

noving part of Machinery,

CHEC: CAREFULLY WHICH 4OTOR-GENERATOR OR PUMP IS T SERVICE TO AVOID ANY

" POSSIBILITY OF ATTEZPTILG TO CLEAN THE MACHI:E IN 5ERVICE,

It is possible to make this Mistake.

Consult Proper Form for number of Machine to be Serviced,

Continued on Next Fage
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"Outline of "Step Method" for Maintemﬁce of Rotating Machinery':

Check Brush Spring Pressure.
Check Brush Position. _ . .
Check Brushes and renew any that are worn within 1/8 inch of the

Metal Rivet,

4,
S,
6.
Te

Inspect Commutator Clamping Ring.

Examine Brush Holders and Clean them if dirty.
Inspect and tighten Connections on Motor and Control.

Clean Motor thoroughly, blowing out dirt from Windings and Wipe

Commutators and Brushes.,

8.

Check Motor Foot Bolts, Shield Bolts, Coupling, Gear and Journal

Set Screws, and “Keepérs“.

9.

See that all Motor Covers and Gear Guards are in good order, in place

and Securely Fastened,

10.
1l.
12,

Check Air Gap.
Clean out Magnetic Dust that may be hanging on Poles.,
Check Clearance between Shaft and Bearing of Sleeve Bearing Motors

to determine if Bearings are worn.

15.

: 140

15.
16.
17.
18.
19.
20,

Clean out Undercut Slots in Commutator,

Examine Connections of Commutator and Armature Connections,
Inspect Armature Bands,

Drain, Wash out, and renew 0il in Sleeve Bearings.

Check Grease in Ball or Roller Bearings.

Clean out and renew Grease in Ball or Roller Beérings.

Test Insulation Resistance,

Check Operating Speed(s).

Continued on next Page, 5
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21, How to treat a Hot Bearing.

22, Principles of Commutator — Brush Holders -~ Brush Pressures -

Current Collectors., .

(d) "Bagement™: Proceed to the Basgement,service and cléan Idle 50 KW
Transmitter £0 Volt D.C, Filament Motor-Generator ¥MG1P® or ¥MG2P®,

This Motor-Generator is mounted on a Concrete Platfoim against the right
Wall in Main Basement Room.

Group 21l Maintenance and Cleaning Equipment within easy reach.

STEP #1t Check Brush Spring Pressure, _

Use the Fisherman's Scale, placing the *Weighing Clip” around the Brush
Spring Arm just above the point where it rests against the Brush.

Slowly puil out on the Flsherman's Scale until the Spring Arm BEGINS TO.MOYE
AWAY FROM fHE BRUSH.

The number of pounds indicated on the Fisherman's écale is the Brush Spring
Tension. |

Cor;ect Brush Spring Tension: Minimum 4 Lbs., Maximum 4.5 Lbs.

If Tension is less than minimum, increase same by placing the Curved Spring
Adjustment end in the next Notch, producing more tension on the Brush Spring
Arm,

Measure Brush Spring Tension.

Iﬁ'the curved Spring Asjustment End is in the lzst Notch, providing masximum
Tégsian, put sanme méasures less than 4 Lbs, replace with a new Brush Spring.

Hew Brush Springs are kept in Transfile No.___ 104 °

Continued on Next Page
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As viewed from the Motor End,the Top Right Brush Holder Bracket hes 6 Brush
Holders mounted as follows:
Outer Brush Holder is secured to Arm so that edge of Brush is even wiith the
outer Edge of the Commutator.
The next 3 Brush Holders are locked to the Arm with separatibn of 3/8 inch
es measured at the Arm; thus plaging the Brushes 1/4 inch apart.
The fifth Brush Holder in from outer edge is locked to the Brush Holder Arm so
as to place that Brush 1/8 inch awsy from the Clamping Ring.
. The Sixth and last Brush Holder on this Arm is saparated 5/8 inch from the
5th Brush Holder which provides 1/4 inch separation between the 65th and
6th Brushes.
As viewed from the Motor End,the Top Left Brush Holder Bracket has 6 Brush
Holders mounted exactly same as the Top Right,except that the first Brush
Holder is locked in position so that first Brush is 1/4 inch in from the Outer
Edge of the Commutator, and the 5th Brush is 3/8 inch away from the Clamping Ring
As viewed from the Motor End,the Bottom Left Brush Holder Bracket has 6 Brush
Holders mounted exactly same as the Top Right,except that the first Brush
Holder is locked in position sé that the first Brush is 1/2 inch in from the
Outer Edge of the Commutator,and the 5ta Brush is 5/8 inch away from tpe Clamp-
ing Ring. |

Bracket
The Bottom Right Brush Holder/as viewed from Motor End has 6 Brush Holders
mounted exactly same as Top Right except that the first Brush Holder is locked
in posttion so that the first Brush is 5/4 inch in from the Outer Edge of the

Commutator, and the 5th Brush is 7/8 Ainch awey from the Clamping Ringe.

Continued on Next Page.
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STEP i8¢ Check Brush Position.

Correct Clearance of Brush Holder is 1/8 inch from Commutator.

In testing for Clearance.of Brush Holder,a piece of 1/8 inch Bakelite may
be used as a thickness Gauge;

Merely place the 1/8 inch Gauge between the Brush Holder and ?ace of the
Commutator.

If the Clearance is insufficient,first loosen ihe Locking Bolt,then move the
Holder away from Commutator. .

Place Brush Holder tightly ageinst the 1/8 inch Thickness Gauge,then
tighten the Locking Bolt.

Clearance of more than 1/8 inch will cause the Brushes to wedge,res;lting
in chattering and excess sparking.

Clearnace of less than 1/8 inch might cause the Brush Holder to strike the
Commutator resulting in serious damage to the Segments.

Check Brush Holders on the Bracket for looseness by pulling up with Ringers.
If same cgn be thus moved,they are loose.

If for amy beason the Brush Holders become Loose,the Locking Bolts must be
tightened after adjusting Holders for 1/8 inch Clearance.

If Brush Holders have moved from original positions,loosen the Locking Boifs,
move Brush Holders to correct positions,adjust to 1/8 inch Cleaéance,then
tighten the Locking Bolts.

Note that tightening the Locking Bolt has a Tendency to raise the Brush Holder

from the Commutator,so that it must be held girmly during the tightening Procecs

Tightenhng must be done with Diseretion,i.e. use a Bteady Pull,to avoid

stripping Threads.

Continusd an lext Page
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As will be observed, this "Staggers” the brushes covering nearly all of the
Commutator Surface, thus preventing excessive wear of sections of Commutator.
Observe that the Brush ®Rocker Arms" is in correct Position as will be evidenced

by the mark on "Rocker Arm" and Generator Casting being in alignment.

. If the alignment is not correct report to Supervisor.

STEP #3: Check Brushes and renew any that are worn within L/B inch of the
Metzl Rivet.

Remove all Bnush Spring Curved Ends from the Notches and allow them to rest

‘against ends of Brush Spring Arms (point of least Spring tension).

Lift the Brush Spring Arm clear of the Brush, then carefully 1ift the Brush
out of the Holder,

Remove all of the Brushes from their Holders as outlined, allowing them to be
supported by the "PigTail® Connection,

Pull the Brushes away from the Commutator,

411 Brushes will hang free of the Commutator except the Left Top six which must

be hung over the ends of the Springs keeping Brushes clear avoiding possibility

of their being jammed while Machine is running.

Be sure to put Brush back in correct Brush Holder.

Inspect to be sure that Brushes do not wear dovm to the Metsl Rivet where the
"Pig Tail' Connection is made to the Brush. Thls will Damage the Commutator.
When installing new Brushes, fit them carefully to the Commutator.

The "Ideal Brush Seating Stone" used for this purpose is kept in Drawer #6 of
the Basement Workbench,

These Brushes may elso be fitted by inserting a strip of fine Sandpaper, with
the sund side up, between the Commututor und the Brush.

Continued on next Page.
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Rotate the Commutator back and forth,.allowing the brushes to bear on the
sandpaper only when the Commutator is moved in the correct direction (same
as direction of Rotation during operetion)

The Brushes should be lifted so that they will not touch the Sandpaper on
the back pull,

Sand only, until the curve of the Brushes is the same as that of the

Commutator,

Be sure that the Brush Shunt (®Pig Tails") are fastened securely so that

Current will not overheat the Brushes end Brush Holders;

STEP #4: Inspect Commutator Clamping Ring. for signs of loosensss, rough

or worn mica edges.
Clamping Ring is rigidly *"Shrunk® around Commutator.

If abnormal conditions are found, report same to Supervisor.

STEP #5: Examine Brush Holders and clean them if dirty.

Clean dirty Brush Holders with a Rag dipped in Carbon-Tet, wiping out

entire inside of the Holder.

Wipe off the outside of the Holder with a clean dry cloth,

Wipe off Brushes vith rag dipped in Carbon-Tet,

iake sure that Brush rides freely in the Brush Holder.

To do this merely, plece the Brush back in the Holder and move in and out
of the Holder.

There should be no Binding,

If Brush binds in Holder, either the Brush or the Holder is still dirty.

Merely clean again with Rag dipped in Cerbon-Tet.

Continued on Next Page
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If the Brush is New and just installed, first clean Brush and Holder with
Rag dipped in Carbon-Tet, then try again for binding.

If it still binds, the Brush is slightly too big.

In this case remove the Brush and rub all 4 sides seyeral times over piece
of Crucus Cloth. ,

Wipe the Residue from Brush with Rag dippéd in Carbon-Tet.

Again test Brush for binding,

Rebeat the Crocus Cloth Process until Brush fits properly.

After cleaning Brushes, Holders, and properly fibting Brushes, leave all

Brushes out of Brush Holders as outlined in Step #3.

, STEP #6: Inspect and tighten Connections on Motor and Control.

External Connections to the Motor feed through Condulet Fitting in side of
the Motor Hou51ng.

Cover of this Condulet may be removed for inspection of the Connections,
when it is desired to inspect or tighten then.

Connections are Bolted, then wrapped with 2 layers of Rubber Tape, 1 layer
of Frictlion Tape and coated with Insulating Varnish,

Do not remove this Cover to inspect connections unless erratic operation of
the Hotor is observed.

Connections to the Generator are made exactly the same as those to the Hotor.
Do not remove the Cover to inspect connections unless Voltage Output is

very unsteady and cennot be corrected by normul Maintenance Procedure.

Continued on Next Page.
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STEP #7: Clean the Motor Thoroughly, blowing out dirt from Windings and

Wipe Commutators and Brushes.

Use the Portable A.C. Blower and blow out all dust and dirt from around

the Armature inside of the Motor Casiﬁg.

This is an Induction Type Motor, which does not have any Brushes or Collector

Rings,

After all dust and dirt is removed from within the Motor Casing, wipe off the

entire outer Casing with a clean dry cloth.

STEP #8: Check Motor Foot Bolts, Shield Bolts, Coupling, Gear and

Journal Set Screws, and "Keepers'.

Check Motor Foot Bolts for looseness,

Use Open End Wrench of proper Size, tightening Nuts with steady even pull.

NEVER JERK, when tightening any Nuts or Bolts, since this adds to the strain

frequently stripping the threads or breaking off heads of Bolts.

Check Generator Foot Bolts for looseness,

Use open End Wrench of proper Size, tightening with steady even pull,

Check Hotor-Generator Main Frame Bolits for looseness.

Loosen all 4 Wing Nuts holding the Shield around the coupling.

Remove the Shield.

Inspect the Coupling Bolts that hold Fabric Discs.

Use Gas Pliers,

Be careful to note if there is any Fabric dust in the Coupling as this will

indicate loose Bolt at this point.

Use the proper Open End Wrenches and tighten amy loose Coupling Nut and Bolt.

Check Clearance of Bolt Heads against sides of Openings in Coupling Flange.

Continued on next Page.
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Clearance should be o Minimum of 1/8 inch.

When bolt heads touch side of opening, replace the friric disc.

Use the A,C, Portatle Blower to blow all dust out of the Coupling.

Each halr of the Coupling is held rigidly in plucé on the Shaft by meuns of

a "Keeper",

Procedwure in checking for loosec "Keeper" is as follows:

Grasp one half of the Coupling and "Try" it back and forth.

If both "Keepers" are tight, there will be no "Play" between Flange and Shaft.
"Play" may be defined as the slack in any coupling arrengement.

"Play"between the Flange and Shaft must be taken up before the Motor and Generator

Shafits rotate in unison.

Since the Coupling Bolts have been tightened, any "Play" is the result of a loose

. "Keeper®,

Merely use a hammer and flat edge punch to knock the "Keeper® in to the flat slot
on Shgft and Flange, .

This will tighten the "Keeper".

Do this to *Keepers* on both the Moqu.énd Generator Ends of the Coupling Flange
asg required. .

Replace-the Coupling Guard over the Coupling, lining ub the four mounting bolts
through the elongated Holes in base of the Guard.

Replace the 4 Wing Nuts on Bolts and tightén them down with fingers.

STEP #9:  See that all Motor Cover,.and Gear Guards are in good order, in place,
and properly and securely fastened.
This does not apply.

Id

There are no motor Covers, nor Gear Guards on this 20 Volt DC Motor-Generator.

Continued oh"next Page.
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STEP §#10:  Check Air-Gap.

"Check clearance between Generator Armeture and all Six Field Pole Surraces.
Clearance must be the same between Armature and any Field Pole to prevent
Armature from striking Feild Pole.

Use Open End Wrench to TightenIBolts that hold Field Poles to Frame of Generator,

STEP #11: Clean out Magnetic Dust that may be hanging on Poles.
Wipe off &ll sides of the Generator Field Poles, including Laminations and
Insulation Coverings of Windings with a cloth dipped in Carbon-Tet.

When Carbon-Tet is not available, use a clean dry Cloth.

STEP #12: Check Clearance between Shaft and Bearings of Sleeve Bearing
Motors to determine if Bearings are worn.

Use a Wood Bar 2" X 4" about 4 Ft long as a pry under the Shaft

where 1t projects from thé Motor Bearing.

Carefully pry upward to determine if there is any movement of shuf't,

This movement of shaft must noﬁ exceed ,005 inch

It is not possible to check other bearing of Motor by'this procedure,

Remove cap from end of Casting and visuelly inspect for excessive wear,

In the case of the Generator Bearings this is first shown up where Cleerance
between Armature and Bottom Field Pole is less than Clearance between Armatureé
and Top Field Pole.

Test for excessive Bearing Wear.

Continued on next Page.
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BTEP #13: Clean out Undercut Slots in Commutator.

Start the Motor by putting "ON" 480 Volt A.C. Supply Switch ®*D2P" or "D3P¥,
Wait until Machine reaches full speed. .

Place "Ideel Polishing Stone" lightiy on the Commutabdor to remove any Giazing
or Scum.

Fold Canvas s#mto a Pad about 3 inches square and press against commutator. °
"Be sure that there are no loose threads on Canvas Pad,

While Machine is running, observe if 0il Rings on both ends of the Motor
and Both ends of the Generator aré révolving, thus carrying oil to Bearing
Surfaces., ‘ |
Stop the Motor by putting "OFF" 480 Volt A.C. Supply Switch "D2P¥ or "D3P",
Walt until the Machine has completely stopped before proceeding.

Use A.C, Portable Blower to blow all Copper Dust and other Residue from
Generator Commutator, Armature, and Frane,

Clean Slots of the Comﬁutator with<Special Tool made from Hack-Saw Bladé.
Merely place the sharp edge of cleaning tool in the slot and pull it back
through the slot to remove Carbon Brush Particles, Dust, Dirt and other
Residue.

Avoid too much cleaning of the Slots, since this cuts away the Mica Insu-
lation between Commutator Segments,

Begig at the inside end of the Slots on the Nerrow section of the Comuautstor,
cleuning Narrow Slot first, then cleun the same Slot from the Clamping Ring
to the Outer edge of the Commutator,

The Slot being cleuned should be on top, just to the rignt of the top Metal
Frame Member.

Rotate the Armature as each compiete glot is cleaned, until all slots are Clenncd,

Continued
lontinued on next Pnge,
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STEP #14: Examine Comnections of Commutator and Armature.

Check all Bolted connections to the Armature, Series Field and Shunt Field for

looseness.

Use proper Open end wrenches to tighten these bolted connections.

Tighten with a Steady even pull.

STEP #15: Inspect Armature Bands.

Check Binding Cords and wrappings for loose Ends, while at the same time
chéck Soldered connections to Commutator Segments.,

Resolder all loose Ends of Armature Wire Binding Wire, then paint over with
Black Insulating Varnish, -

If any Solder has been "Thrown" from Connections to Commutator Segments,

‘carefully fesolder, using Hard Solder and Flux.

In soldering the Connection, be sure to fill up the entire Slot in the
Commutetor where connection is made,

Carefully file excess Solder from Commutator, being CAREFUL NOT TO FILE THE
COMMUTATOR ITSELF,

Smooth off the Solder with Crocus Cloth, then wipe off the Residue with a
rag dipped in Carbon-tet.

STEP #16: Drein, Wesh out, and rencw Oil in Sleeve Bearings.

This does not apply,.except.on 3st and 2nd Wednesdays of ‘the Month.

See Sece No. ( E) Item No, ( 8 ) Page No. ( 140 ) Item No, ( 9 )

Page No. 154 JE ‘
STEP #17: Check Grease in Ball or Roller Bearings.

This doesn't arply.

This lotor and Generator do not have Roller Bearings.

Conlinued on Nexy Pawe,
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STEP #18: Clean out and renew Greasé in Ball or Roller Bearings.
This does not apply.

This Motor and Generator do not have Roller Bearings.

STEP #19: Test Insulation Resistance.
This does not apply unless in Emergency or authorized by Supervisor.

For Procedure See Sec, No. ( § ) Page No. ( 95 )

STEP #20: Check operating Speed(s).
This does not apply.

Procedure: See'Sec. No. ( E ) Page No. { 96 ).

- STEP #Rl: How to treat a Hot Bearing.

This does not apply.

Procedure: See Sec. No. ( E ) Page No. (100 ).

STEP #22: Principles of Commutators - Brush Holders - Brush Pressures -
Current Collectors.
This does not apply.

Procedure: See Sec. No. { E ) Page No. (102 ).

STEP #23: Wipe off Brushes and inside of Brush Holders with Dry Cloth.
Replace all Brushes in proper Brush Holders.

Grasp curved adjustment End of Spring, push it away from Brush Spring Arm
and plece it in the 3rd Notch.

As outlined in Step #1, use Fishermans Scale to adjust Spring Pressure

to Correct Velue,

Continued on next Page.
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STEP 7i4: Check Level of Oil_in Sight Cups - 3/4 Full is Correct.

When Motor is idle, do not f£ill 0il Cups to the Top.

There are 2 0il Level Sight Cups on the Hotor, one on each end of the Shaft.
There are & 01l Level Sight Cups on the Generator, one on eéch end of the Shaft.
Add 011 through the covered opening on top of the Bearing Housing to Raise

"level of 0il in Sight Cup to 3/4 Full,

STEP #25:  Inspect "Tel-Temp® for looseness.

To Tighten, merely twist entire “"Tel-Temp®.

Wipe off Celluloid Fece of the instrument with slightly damp cloth.

Clean Motor Fra&e, Generator Frame, and Main Base Frame with cloth dipped
in Carbdn—Tet.

Polish Hotor Frame, Generator Frame, and Main Basé Frame with Stafford's
Polish, |

filpe off entire concrete Platform with Rag dipped in Carbon-tet, then
polish with Stafford's Polish,

Sweep Floor around Motor-Generator Platform to avoid tracking Dust and

Dirt thruout the Plant.

STEP #26: Feel Main Fuse "F3P" for OVERHEATING,

Feel knife ends of Fuse for OVERHEATING,

Fuse and Ends normally operate Very Warm.

Feel Main Generator Output Selector Switch "DLZP" for OVERHEATING.
Tighten Compression Clamp with Large Screw Driver,

Wipe out Switch Box with Dry Cloth.

Continued on next Page,
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STEP #27:  Feel Connections of Chcke Coil MLSP™ for OVERHEATING,
Connections should be Werm NOT HOT,

If Hot, Tighten Connections.,

If Hot and unable to Tighten further, report to Supervisor.

Wipe off choke "L5P" and Base Witp Cloth dipped in Carbon-tet.

Observe amount of Sediment and Precipitation in Condenser "C1P" and ¥C2P%,
Clean Porcelain Tops with Staffords Polish.

Remove and Test Fuses "F11P" and “F12P" on "Fuse Tester Rack” at foot of
Basement Stairs.

Replace Fuses if good. Throw avay if found "Blown" and install nev Fuses of
Correct Sigze.

With either "MGIP" or "HGZP" running merely place a 110 Volt Test Lemp
across terminals of "CLP" to test Fuse "F12P" and across terminals of MC2P®
to Test ®FLLPY,

Lamp will glow if Fuses ere good.

Replace "Blown® fuses,

Dustv off tope of &ll Ternminel Boxes, Conduit Pipes and Equipment sdjzacent

te MHEGLPY and MHECGEPY,

CATTION: REVER START 07

LR TOR EGLPT O "MGEPY UNTIL EVERY HUT,

BILT, OR LOGK W

LS ACLOWWITRD POR, OR UNTIL OTHER EQUIPHENT IS RWSOVED

PROM THY GAONT
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/
Allow HMotor-Generator to run for a few minutes,

Visually inspect all parts of Hotor and Generator while it is running,

When brief Test is Completed, put "OFF" Switch "D2P" or “D3pP",
Book o, (/) (/) CLH ) () ()

sec. oo (MG) (2 (A (W) () ¢
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"Basement!: Clean and Service Motor Blower "MOBP".

This Motor Blower is normally placéd on the Black Mark on Concrete Platform
just to Left of 50 KW Transmitter Motor Generator "MGLP" or "MG2P'.

Notafy Technician on Transmitter Watch to keep Careful . Watch on 20 Volt
"Amplifier Filament Volfage" Véltmeter~"MlA" while Blower and Motor "“MOGP"

is belng serviced.

This is an Induction Type ilotor, having no brushes, Commutator or Slip Rings.

. HMotor is fitted with Sleeve Bearings and Wick Lubrication.

Put "OFF" A.C. Toggle Switch on side of Motor Housing. °

Puwll Plug on end of rubber-covered Service Cord on 115 Volt A.C. Convenience
Outlet. | .
Place a large piece of.cloth on floor, theh place Motor Blower on floor to
Service.

Use largg ecrew driver and gas pliers to remove the 4 bolts mounting base of
Motor to lMain Machine Base. |

Use large screw driver to loosen the Set Screw on Fan Shaft.

Remove Motor from HMain Base.

Use large Screw Driver to loosen, then remove all Bolts around edge of Right
Blower Fan End Plate (nearest to motor).

This will permit fan and Housing to be Removed.

Lift Fan Rotor out of Housing.

Dip a Cloth in Naptha, wring out, then Clean Inside an? Outside of Fan Housing

and Faﬁ Rotor,

Wrap a small piece of cloth about the blade of a small screw driver, dip in

Carbon Tet, then clean in between all Blades of Fan Rotor,

Continued on:Next Page,
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Manually Sppn the Rotor several times to be Sure that it is Fully Centered in
Housing.
Lift Snap Covers on both Bearings Oil Openings and Pour a small amount of 0il

in.

CAUTION: Avoid Over-0iling Motor Bearings; excéss 0il will damage the

Rubber Mountings for Hotor.

Tighten Connections on A.C. Plug.

Remove Cover over 115 Volt A.C. Terminals on Motor, Tighten Connections, then
replace cover,

Wipe off rubber-covered Service Cord with rag dipped in Carbon Tet..

Put & small amount of Stafford‘s Polish on Floor Wax on a cioth and Clean Motor

Base and Outside of Fan Housing.

\

Place Motor Blower "MOBP" back on Black Spot on Concrete Platform adjacent to

M4GLP" or "MGRP" (Whichever is in Service).

Connect A.C. Plug in 115 Volt A.C. Convenience Outlet.

Put "ON" Toggle Switch.

Observe that Fan is Operating and Forcing Air toward Generator Commutator..
Notify Technician on Transmitter Watch that Bloﬁer "HMO6P" is back in Service.
Book Moo ([ ) (| ) (/L) ¢ (7 )
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{e) "Bagement”  Service end clesn idle 50 KW Transmitter 500 Volt D.C.

Bing Motor-Generator MMG3P" or "MG4P",

Thig Motor-Generator is mounted on a concrete platform against right wall

in mzin Basement just to left of 20 Volt Filament Motor-Generators.

Group all Maintenance and cleaning équipment within easy reach.

STEP #1: Check Brush Spring Pfessure. ) |

CAUTION: Exercise extreme care not to ground the Brushes to the Frame of

the Machine when removed as this places additional 1 l/2lampete load on
Machine that is in service, .

This extra load would reduce the Bias Voltage from Generator in service to

serlously affect the operation of the 50 KW Transmitter.

Open all 4 Metal guards on Bias Generator Ccmmutafors. ~ -

Use the Fishgrman's Scale.

Placing the "Welghing Clips™ around the Brush Spring arm just above the

point where it rest against the brush,

Slowly pull out on the Fishermen's Scale until the Spring arm BEGINS TO

MOVE AWAY FROM THE BRUSH.

The number of pounds indicated on the Fisherman's Scale is the Brush Spring

Tension,

Correct Brush Spring Tension: Minimum 2 Lbs., Meximum 5 Lbs.

If Tension is less than minimum, increase same by placing the curved
spring adjustment end in the last notches, producing more tension on the

Brush Spring arm.

Continued on next Page
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Measure Brush Spring Tension.

It the curved Spring adjustment end is in the last notch, providing maximum

tenslon, but same measures less than 4 Lbs. , replace with a new Brush

Spring. .
New Brush Springs are kept in Transfile No. _(;d °
STEP 7#2: Check Brush Position.

Correct clearance of Brush Holder is 5/52 inch from Commitator,

In testing for clearance of Brush Holder, a plece of 5/52-inch Bakelite
may be used as & thickness gauge.

Merely place the 8/32 inch gauge between Brush Holder and face of the
Commuvator,

If Clearance is unsufficient, first loosen the locking bolt,.tﬁen remove
the Holder away from Commutator, .

Place Brush Holder tightly against the 3/32 inch thipkness gauge then
tighten locking bolt.

Clearance of more than 3/32 inch might cause the Brush Holder to strike
the Commutator resulting in serioué damage to the Segments.

CQeck Brush Holders on the Bracket for looseness by puiling up with fiﬁgerso

If same can be thus moved, they are loose.

- If for any reason the Brush Holders become loose, the locking Bolts must

be tightened after adjusting Holders for 3/32 iqch clearance.

If Brush Holders have moved from original positions, loosen the locking

Bolts, move Brush Holders to correct positions, adjust to 3/82 inch clearance,

then tighten the locking Bolts.

Note that tightening the locking Bolt has a tendency to raise the Brush Holder

ﬁé}Continued on'ﬁé&t-Paggl.;
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from the Commutator, so that it mugt be held firmly_duriné the tightening
process.
Tightening.mﬁst be done with Discretion, i.e., use a Steady Pull to avoid
stripping Threads.
There are only & Brushes, one 6n ;ight side and one on left side of
Commutatvor. . _
Observe that both Brush Holders are secured to the Brush Holder bracket
go that both Brushes rest on center point of Cpmmutétor.
Observe that the Brush "Rocker® bearing is in correct p;sition as witll be
evidenced by the mark on "Rocker” Bearing and generator casting Eeing in
alignment,
If the elignment is not correct reportto Supervisor,
STEP #5353 Check Brughes and renew eny that are worn within 1/8 inch of.
Metal Rivet, |

Inspect Commutator Clamping Riﬁg, for signs of loosehess, rough or worn

* " mica edges.

Clamping Ring is rigidly *Shrunk¥ around Commutsztor.

If abnormal cqnditions are found, report same to Supervisor.

STEP #4: Inspect Commutator Clamping Ring.

Inspect Commutator.Clamping Ring for signs of looseness, rough or worn
mica edges.

"This does not apply.

There is no Clamping Ring on this Generator Commutator.

Contimued on next Page
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STEP #5: Examine Brush Holders and clean them if Dirty, Make sure that
Brush rides freely in the Holders.,
Clean dirty Brush Holders with a Reg dipped in Carbon-tet, wiping out
entire inside of the Holder. |
Wipe off the outside of the Holder with_a clean dry cloth,
ﬁipe off Brushes with rag dipped in Carbon-tet.
Make sure that Brush rides freely in the Brush Holder.
To do this merely, place the Brush back in the Holder and move in and out
of the Holder. |
The{e should be no Binding.
If Brush binds in Holder, either the Brush or the Holder is still dirty.
. Merely clean again with Rag dipped in Carbon-tet,

If the Brush is New and just installed, first clean Brush and Holder
. with Rag dipped in Carbon-tet, then try again for binding.

It it still binds, the Brush is slightly too big.

In this case remove the Brush and rub all 4 sides several times over

piece of Crocus Cloth.

Wipe the Residue from Brush with Rag dipped in Carbon-tet.

Again test Brush for binding.

Repeat the Crocus Cloth Process until Brpsh fits properly.

After cleaning Brushes, Holdefs, and properly fitting Brushes, leave nll

Brushes out bf Brush Holders as outlined in Step. #3.

STEP 8 Inspect and Tighten Connections on Motor and Control.
External Connections to the Motor feed through Condulet Fitting inside of
the Motor Housing.

Continued on next Pags



WO R BOOK Nou ( 6 ) - =
OPERATING MANUAL A
SEC. No ° ( E ) '

’ Plant & Equipment Maintenance"
PAGE No., ( 48 )
. ' WEDNESDAY
ITEM 5,

Cover of this Condulet may be removed for inspection of the Connections,.
when it is desired to inspect or tighteﬁ them,

Connections are Bolted, then wrapped with 2 layers of Rubber Tape; 1 layer
of Friction Tépe and coated with Insulating Varnish,

Do not remove this Cover to inspect connections unless erratic operation of
the Motor is observed.

Connections to the Generator are made exactly the sam§ as those to the Motor,
Do not remove the Cover t; inspect connections unless Voltage Output is

very unsteady and cannot be corrected by normal Maintenance Procedure.

- STEP #7s Clean Motor thoroughly, blowing out dirt from Windings and
wipe Commutators and Brushes, |

Use the Portable A.C. Blower and blow out all dust and dirt from around the
Armature inside of the Motor Casing,

This is an Induct?on Type Motor, which does not have any Brushes or
Collector Rings.,

After all dust and dirt is removed from within the Motor Casing, wipe off

the entire outer Casing with a clean dry cloth,

STEP #8: °  Check Motor Foot Bolts; Shield Bolts, Coupling, Gear and
Journal Set Screws, and "Keepers".

Check Motor Eoot Bolts for looseness.

Use open End Wrench of proper size, tightening Nuts with steady even pull;
NEVER JERK, when tightening any Nuts or Bolts, since this adds to the strain
frequently stripping.the threads or bregking off heads of Bolts.

Check Generator Foot Bolts for looseness.

Use open End Wirench of proper size, tightening with steady even pull,

Co e n
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Check Hotor-Genersator Main Frame Bolts for locéeness.

Lo>sen the &£ Wing Nuts holdiug ihe Shiéld around the coupling.

Use Gas Pliers to remove the shield.

Inspect the Coupling Bolts und Nuts for locseness.

Tighten them with proper open End Wrenches, if any are found loose.,

This is a Rigidly Boited coupling, since thie Motor-Generator is & 3 Bearing
Machine, i.e., 2 Bearings on the Motor and 1 Bearing on the Generator,

Use A,C., Portable Blower to blow all dust out of the Coupling.

Each half of the Coupling is held rigidly in place .on its shaft by means of
a "Keeper®,

Procedure in checking for "loose Keeper" is 45 follows?

Grasp one half of the coupling and "Try" it back and forth.

If both "Keepers" are tight there will be no "Play between Sﬁaft and Coupling

flange.

“Play" may be defined as the slack between any coupling. This must be taken up

before the Motor and Generator Shafts rotate in Unison.

Since the Coupling Bolts have been tightened, any "Play" is caused by a loose
"Keeper®.

Merely use a hammer and flat edge punch to kuock the "Keepeyf into the flat
slot on Sahft and Coupling flange.

This will tighten the "Keeper".

Do Do this to "Keepers"™ on both the Motor and Generator.ends of the Coupling.
Replace the guard over the Coupling, lining up the two mounting Bolts through

the holes in the base of the Guard.,
Replace the Wing Nuts and tighten them down with fingers.

Continued on next Page.
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STEP #9: See that all Motor Covers, and Gear Guards are in good order,

in place, and securely fastened.

There are no Motor Covers nor Gear Guards on the 300 Volt D.C. Motor-Generator.
The;e‘are 4 Hinged Covers over the Commutator end of the Generator.

These Guards are providea with many Ventilation openings.

Lach Guard is hinged and fitted with _7Spring Compression Latches which hold
Guards tight when they are properly closed, |

Open and Close and observe that latches work properly.

STEP #10: Check Air Gap.

Check @learance between Generator Armature and all Three Field Pole Surfaces.
Clearance must be the same betweenlArmature and any Field .Pole to.prevent.
Armature from striking Field Pole,

Use Large Screw Drivér to tighten Bolts that hpld Field Poles to Frame of

the  Generator.

STEP : Clean out Magnetic Dust that may be hanging on Poles.

-Wipe off all sides of the Generator Field Poleé, including Laminations and

Insulation Coverings of Windings with a cloth dipped in Carbon-Tet.

When Carbon~Tet is not available, use a clean dry Cloth.

STEP #l2s Check Clearance between Shaft and Bearings of Sieeve Bearing
Hotors to determine if Bearings are Worn. o
Use Small Screw Driver to remove Metal Cover over opening on outer

end of Motor Bearing Supporting Frame,

. Use Large Screw Driver as & pr& on End of the Motor Shaft.

'»Continued.on'héxt Page.
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Carefully pry upward to determins if there is any upward movement of the

Shaf't,

This movement of shaft must not exceed .005 inch.

Use a wood Bar 2" X 4% abdut 4 feet long as a pry under the Shaft adjacenti

to the inside bearing.

Carefully pry upward to determine if there is any movement of Shaft.’

This movement of Shaft muét not exceed .005 inch,

Check the one Generator Bearing by same procedure as as the Outer Hotor Béaring;
In the case of Generator Bearing, this is first shown up where clearance be-
tween Armature and Bottom Field Pole is less than clearance between Arméture and

~either Right or Left Field Pole.

STEP ﬁ;s; Clean out undercut Slots in Commutator.

Start the Motor by putting ¥ON®™ 480 Volt A.C. Supply Switch "D6P" or "D7P¥,
Wait until_Machipe re;ches full Speed. . -
Place "Ideal Polishing Stone® lightly on the Commutator ﬁo remove any Glazing
or Scum. . - |
Fold Canva; into a Pad about 2 or.3 inches square and press against Commutator.
Be sure that_fhere are no loose threads on Canvas Pad, .
While the Machine is running, observe if Oil Rings on 5oth ends of the Mot&r
are revolving, thus carrying 0il to the Bearing Surfaces,

Stop .the Motor by pﬁtting BOFF" 480 Volt A.C. Supply Switch "D&P" or "D7P",
Wait uﬁtil the Macﬁine has completely stopped before pfoceeding.

Use A.C. Portable Blower to blow all Copper Dust and other Residue from the

Generator Commutator, Armature, and Frame.

Continued on next Page. = . .
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Clean Slots of the Commutator with Special Tool made from Hack Saw Blade.
ilerely place the Sharp Edge of cleaning tool in the Slot and pull it back
through the Slot to remove Carbon Brush Particles, Dust, Dirt and other Residue.
Avoid too much cleaning of the Slots, since this cuts away the fiica Insulation
between Commutator Segments.

Begin at the Inside end of the Slots cleaning twoard the Outer Edge of the
Commutator,

The Slot being cleaned should be on top, just to the left of the top metal
Franme Mémber.

.Rotate the Armature as each complete Slof is cleaned, until all Slots

are cleaned,

STEP #14: Examine Comnections of Commutator and Armature.

Inspect all connections to the Armature, and Shunt Field.

Connections ere Soldered, wrapped with & layers of Rubber Tape, one layer of
friction Tape, and painted with Black Insulating Varnish,

If Tape is frayed, dried out,.or unravelled, replace it and paint over with
With Black Insulating Varnish. .

Two Connections to the Bottom Fiel& Coil are Bolted to Terminals.

Tighten these with Screwdriver.

STEP #15: Inspect Armature Bands.

Check Binding cords and wrappings for loose Ends, and at the same time check
Soldered Connections to Commutator Segments.,

“Binding cords are several layers of Lacing Cord wrapped around the Vires just

before they connect to Commutator Segments.,

Continued on next Page.
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Layers of Empire Cloth wover thé Binding cords ani are peainted with Black
Inswlating Varnish, |

If Empire Cloth is in gocd Conditicen, nothing neced be done,

If Empire Cloth is loose, 1ift up end and inspect the Bindings and Soldered
Connections.l

If eny Solder has been "Thrown" from Connections to Commutator Segments,

- carefully resolder, using hard solder and Flux.

In soldering the coniections, be sure to fill up the eniire Slot.in the
Commutator where comnection’ is made.

Carefully file excess solder from Commutetor being CAREFUL NOT TO FILE THE
COMIMUTATOR ITSELF,

Smooth gff the Solder with Crocus Cloth, then wipe off the.residue with a
Rag dipped in Carbon-Tet.

éut off loose ends of Binding.

Wirap with new layers of Empire Cloth.

Wrap lacing cord around the Empire Cloth and "Seize" both ends.

Paint over with Black Insulating Varnish.

Report this condition to Supervisor.

STEP #16: Drain, wash out, and renew Oil in Sleeve Bearings.
This does not apply, except on lst and 2nd Wednesdays of the Month.

See Seco No. ( E ) Ptem No. ( 8 ) Page No. ( 140 ).

Continued on next Page. B
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STEP #1.7: Check Grease in Ball.or Roller Bearings.
This does not apply.
This Motor and Genereztor do not hzve Roller Bearings.,
STEP #18: Clean out and renew Grease in Ball or Roller Bearings.

This does not apply.

This Motor and Generator do not have Roller Bearings.

STEP #19: Test Insulation.Resistance.
This does not apply unless in Emergency or authorized by Supervisor.

For Procedure see Sec. No. ( E ) Page No. ( 95) °

STEP #20: Check operating Speed(s).
This does not apply.

Procedure: See Sec. No. ( E ) Page No. ( 95 )

STEP #21: How to treat a Hot Bearing.
This does not apply,

Procedure: See Sec. Ho. ( E ) Page No. ( 100 ).

STEP #22: P;inciples of Commutators - Brush Holders - Brush Pressures -
Current Collectors.
This does not apply.

Procedure: See Sec, No. ( E ) Page No. ( 102 ).

STEP a3 Wipe off Brushes and inside of Brush Holders with Dry Cloth.
Replace &1l Brushes in proper Brush Holders.
Grasp curved adjustment End of Spring, push it away from Brush Spring Arn

and place it in the 3rd Notch,
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As outlined in Step #l, use Fishermuns Scale to adjust Spring Pressure

to Correct Value.

STEP #24: Check Level of O0il in Sight Cups - 3/4 Full is correct.

When Motor is idle, do not f£ill 0il Cups to the Top.

There are 2 0il Level Sight Cups on the Mqtor, one on each end of the Shaft,
There are 2 0il Level Sight Cups on-the Generator, one bn each end of the Shaft,

Add 0il through the covered opening on top of the Bearing Housing to Raise

.level of Oil in Sight Cup to 3/4 Full., .

STEP #253 Inspect "Tei—Temp" for looseness.

To -Tighten, merely twist entire "Tel-Temp".

Wipe off Celluloid Face of the instrument with slightly damp cioth.
Clean Hotor Fiame, Generetor Frame, :nd Main Base Frame with clpﬁh dipped
in Carbon-Tet.

Polish blotor Frame, Generator Freme, and Hain Base Frame with Stafford's
Polish,

Wipe off Entire Concrete Platform with Rag dipped in Carbon-tet, then
polish with Stafford's Polish.

Swiaep Floor around Motor—Generaﬁor Platform to avoid traéking Dust gnd
Dirt thruout the Plant, - i

STEP #26: . Observe amount of Sediment and Precipitation in Condenser
"C4P" and "C5PY, .

Clean Porcelain Tops with Staffords Polish,

Remove and Test Fuses "FOP" and "F1O0P" on "Fuse Tester Rack" at foot of
Basement Stairs,

Continued on next Pag
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Replace nges if Good,

Throw away if found "Blown", and install new fuses of correct Size.

With either "MG3P" or “MG4P" running, merely place 230 Volt Test Lamp across
Ternminals of "C4P" to test Fuse "FO9P" and across Terminals of "C5P" to test
Fuse "F10P",

Lamp will light full brilliance if Fuses are good.

Replace "Blown" Fuses. !

Dust off Tops of all Terminal Boxes, conduit Pipes and equipment adjacent to
"HG3P" and "MG4P". X

Remove Wing Nut, open Hinged Metal Compartment and Clean cases of Condensers
"C3P" and Chokes "LSP" and "L7P"™ with dry Cloth.

Wipe inside of Metal Cabinet, close the hinged door, and screw Wing Rut in Place,
CAUTION: NEVER START MOTOR GENERATOR "HG3P" OR "MG4P" UNTIL-EVERi NUT, BOLT,
OR LOCK WASHER IS ACCOUNTED FOR, OR UNTIL OTHER EQUIPMENT IS REMOVED FROM

THE HMACHINE.

STEP #27: Test "MG3P" or "MG4P" as follows: ' -
Put “BN" 480 Volt A.C. Supnly Switch "D6P" or "D7P",

Allow Hotor-Generator to run for a few minutes.

Visually inspect all parts of Motor and Generator while it is running.

When brief test is completed, put "OFI" Switch"DSP" or "D7P".

sook o, ([ ) (| ) () =y (/)

sec. oo (MG) ( P (R ) (Cy (FU) (/)
Page Noo ( =~ ) ( ) ) ) ) )
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(£) "PUMP ROOM™ : Proceed to the Pump Room,; service and clean idle

50 KW Transmitter Pond Pump "HOLP" or "MO2P",

This electric motor driven pump is mounted on a concrete platform in front of
the 50 KW Transmitter "Intercooler".

Group all maintenance and cleaning equipment within easy reach.

STEPS #1 to #5:

1. Check Brush Spring Pressure.

2. Check Brush Position.

3. Check Brushes and renew any that are worn within 1/8 inch of the Metal Rivet.
i Inspect Commutator Clamping Ring.

5. Examine Brush Holders and clean them if dirty.

Thesé do not apply. This is an Induction Type Lotor.

© STEP #6: Inspect and tighten connections on motor and control.

External connections to the motor feed through a condulet fitting on the side
of the motor housing.

Cover on this condulet may be removed for inspection of the comections, when
it is desired to inspect or tighten them.

Connections are bol@ed, then wrapped with 2 layers of rubber tape, 1 layer of
friction tape and then cvated with insulating varnish.

Do not remove this cover to inspect comnections unless érratic operation of the
motor is observed. .

To remove the cover, merely push a screw driver blade betwaen the edges of the
cover and fitting, then "snap" it off,

Vhen finished, replace it over the fitting until it‘"snaps" into place.

STEP #7: Clean motor thoroughly, blowing out dirt from windings and wipe

commitators and brushes.

Use the portable A.C. Blower and blow out all dust and dirt from around the

armature, inside of the motor casing.

Continued on next page.
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This is an Induction Type Motor, which does not have any Brushes or Collgctor
Rings.

After all dust and dirt is removed from within the motor casing, wipe off the
entire outer casing with a clean dry cloth.

STEP #81 Check motor foot bolts,. shield bolts, coupling, gear and journél
set screws and "keepers". |

Motor and Pump are manufactured as a single unit.

Use Open End VWrench of proper size tightening muts, with steady even pull,
NEVER JERK when tightening any nuts and bolts, since this adds to the strain,
frequently stripping the threads or brealdng off heads of bolts.

STEP #9: See that all motor covers and gear guards are in good order,

in place and securely fastened.

Tnis does not apply.

There are no motor covers or gear guards on this 180 Vol£ Motor Driven Pump.
STEPS #10 and #11: .

10. Check Air Gap.

J1. Clean out Magneﬁic Dust that may be hanging on Poles. -
These do not apply.

See lst VWednesday Ttem No.-( 8 ) Page No. (144 ) Step No. (- )

and 2nd Wednesday Ttem No. (9 ) Page No. (154 ) Step No. ( 9

STEPS #12 to #l6:

12, Check ciearance betireen Shaft and Béaring of Sleeve Bearing Hotors to -
determine if Bearings are worn. ‘ .

13. Clean out Undercut Slots in Commtator.

1. Examine comnections of Commutator and Armature.

15. Inspect Armature Bands.

16. Drain, Wash out and renew oil in Sleeve, Bearings.

These steps do not apply to this Induction Hotor.

Contimed on next page.
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STEP #17: Check grease in Ball or Roller. Bearings.

Remove the 2 screw plug caps with screw driver.

There is one grease opening for each bearing of this motor. Use Alem.rhe Cun .
with épecial fitting, to push Gargoyle Type "BRB" #1 Grease down into bearing.
Fill to within 1/k inch of the top of the casing.

Replace screw plugs.

STEP #18: Clean out and renew Grease in Ball or Roller Bearings.

See 1st Wednesday Ttem No. ( 8 ) Page No. ( ) Step No. ( )
and 2nd Vednesday Ttem No. ( 9 ) Page Fo. ( ) Step No. ( )
This does not apply except on Step No. ( Yo

STEP #19: Tes:b Insulation Resistance.

This does not apply unless in Emergency or authorized by Supervisor.
Procedurs: See Sec, No, ( E ) Page No. ( 95 ).

STEP #20: Check Operating Speeds.

This doés not apply.

Procedure: See Sec. No. ( E ) Page No. (gg ).

STEP #21: How to Treat a Hot Bearing.

Tnis does not apply unless in Emergency.

Procedure: See Sec. No. ( E ) Page No. (100 ).

STEP #22: Principles of Commutators - Brush Holders - Brush Pressures -
Current Collectors.

This does not apply.

STEP #23: Check that Inlet and Outlet Valves "A-1l and D-1" or "B-1 and C-1"
are closed, depending upon vwhich Pump is being worked on,

Use Open Ex;d Wrench to loosen and remove all l; bolts holding the metal cover
on the Strainer Compartment.

(Loosen bolts diagonally, loosening each bolt a trifle at a time until all

i are ready to be removed.)

Continued on next page.
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When all bolts are removed, place screw driver under edge of cover and pry it
loose, being careful not to score the rubber gasket.
1ift cover off strainer housing. Lift rubber gasket off strainer housing.
Remove strainer and inspect for dirt, sludge, grass, pleces of algae or damage.
Clean ingide and ocutside of the removed strainer with a wire brush. Wash
residue out of strainer with water in the 5 gallon pail.
Place cleaned strainer in Transfile No. . |
Scrape a1l scale from seat inside of strainer housing, also remove all vater.
Remove all dirt, scale, grit or sludge from straineir housing.
Put a clean strainer in strainer housing.
Replace rubber gasket on top of strainer housing.
Replace metal cover on strainer housing with all holes lined up.
Replace bolts, tightening them diagonally, the same as they were removed,
tightening each bolt a trifle at a tims wntil all L are fully tight.
Open Outlet Valwve "A-l or B~-1" to check strainer housing for leaks.
 If strainer housing leaks, close Outlet Valve, then tighten bolts on strainer
. housing. _
STEP #2l: Clean corrosion from Pump Gland Studs with a wire brush. Flace
a few drops of oil on each of the Stuffing Gland adjusting Studs to delay
corrosion. _
Clean out Pump Drain Pipe if it is stopped up.
Merely run a piece of wire through the pipe to remove obstructions. Wipe up all
water and grease from the Drip Chamber.
STEP #25: Inspect "Tel-Temp" for looseness.
To tighten, merely twist entire "Tel-Temp", wipe off celuloid face of the
instrument with slightly damp cloth.

L]

Clean frame and entire motor pump casting with Staffords Polish.

Contimied on next page.
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Wipe off entire concrete platform vith rag dipped in Carbon-Tet, then polish
with Staffords Polish.

Sweep floor arocund pump piatform to avoid tracking dust and dirt throughout
the plant. _

CLUTION: NEVER START PUMP "MOLP or MO2P" UNTIL EVERY NUT, BOLT, LOCK WASHERS
ARE ACCOUNTED FOR, OR UNTIL OTHER EQUIPMENT “IS REMOVED FROM THE MACHINE.

STEP #26:  Test "UOLP or LO2P" as follows: '

Open Inlet Valve "Gl or D-1". Put on LBO Volt A.C. Switch "DBP or D9P".

As soon as the motor begins to rotate, open Outlut Valve "B-l or C-1".
Observe that the Pond Wiater Pressure Gauge at the right of the Inter—-cooler has
increased L to 6 pounds, indicating that the newly serviced pump is pumping.
' Tnspect pump glands for leakage. Tighten the muts on the stuffing gland,
adjusting the studs a trifle if leaking is excessive. .

Tt is very easy to tighten too much, vhich will burn up the packing in this

| gland.

Be sure to feel the Stuffing Gland Compression Flangs after tightening the nuts.
Yait several minutes to be sure that the packing is not getting hot.

Allow pump to run for a few moments. '

Visually inspect all parts of the motor and pump while it 1s running.

then brief test is completed, put "off" Switch “DBP or DYP". |

Carefully and only slightly tighten packing nuts on Valve Stems of Input and
Output Valves "A-1 and D~1" or “B-1 and C-1".

Renew Pump Packing if unable to stop excessive water leakage from Stuffing
Gland. |

Procedure: See Wednesday Ttem No. ( § ) Page No. ( 71 ) Step No. (26 ).

sk tor (1 ) () ) 1) (A2 )
| !

see. Yoo (JIG) (P ) (Lo (DY D
‘Page No. ( ) ) )« ) ) )
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(g) "Pump.- Room™: Service and Clean Idle 50 KW Transﬁitter Distilled
Water Pump "HMO3P" or "HO4P",

This Motor Driven Pump is mounted on a concrete platform to the left of the
Pond Water Puaps.

Group all Maintenance and Cleaning Equipment within easy reach.

STEP #1 to #S5:

1. Check Brush Spring Pressure.

2. Check Brush Position.,

3. Check Brushes and renew any that are worn within 1/8 inch of the Metal Rivet.
4, Inspect Commutator Clamping Ring. .

5, Examine Brush Holders and clean them if dirty.

These do not apply. This is an Induction Type Motor.

STEP #6: Inspect and tighten connections on Motor and Control.

External conqections to the motor feed through a Condulet Fitting on the side
of the HMotor Housing.

Cover on this Condulet may be removed for inspection of the Connections when
it is desired to inspect or Tighten them.

Connections are Bolted, then wrapped with 2 layers of Rubber Tape, 1 layer of
Friction Tape and coated wifh Insulating Varnish,

Do not remove the cover to inspect connectlons unless erratic Operation of

the Motor is observed.

STEP #7: Clean the Motor thoroughly, blowing out dirt from Windings,
and wipe Commutators and Brushes..
Use the Portable A.C. Blower and blow out all Dust and Dirt from around the

Continued on next Page.
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Armeture inside of the Motor Casing,

This is an Induction Type Motor, which does not have any Brushes or Collector
Rings.

After all dﬁst and dirt is removed from within the Motor Casing, wipe off the

Entire Outer Casing with a clean dry Cloth.

STEP #8: Check Hotor Foot Bolts, Shield Bolts, Coupling, Gear and Journsal
Set Screws and "Keepers®. .

Check Motor Foot Bolts for looseness.

Use open end wrench of proper size, tightening nﬁps with steady even pull.
NEVER JERK when tightening any nuts or bolts, since this adds to the Strain
frequently s%ripping the threads or breaking off heads of Bolts.

Check Main.Buse Bolts for looseness,

Tighten these Main Base Bolts with open end wrench,

Loosen all 4 Wing Nuts holding the shield around the Coupling.

Use gas pliers to remove this shield, .

Inspect the Coupling Bol?s that hold Fabric Discs.

Be careful to note if there is any Fabric dust in the coupling as this will
indicate loose Bolt at this point,

Use the proper open end wrenches and tighten any loose coupling nut and bolt.
Check clearance of Bolt Heads.against sides of Openings in coupling flange.
Clearance should be a Minimum of 1/8 inch.

When bolt heads touch side of opening, replace the fabric disc.,

Use the A.C. Portable Blower to blow all dust out of the Coupling.

Fach helf of the Coupling is held rigidly in place on the Shaft by means

of a "Keeper",

Continued on next qug.
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Procedure in checking for loose "Keeper" is as follows:

Grasp one half of the Coupling and "Try" it back and forth.

If both "Keepers" are tight, there will be no "Play" between halves of the
coupling,

"Play" may be defined as the slack between halves of the Coupling, which

must be taken up, before the Motor and Generator Shafts rotate in Unison.
Since both halves of the Coupling have been tightened, amy "Play" is ‘caused )
by a loose "Keeper',

Merely use a hammer and flat edge punch to knock £He "Keeper" in to the

flatv slot on Shaft and Coupling.

This will tighten the "Keeper".

Do this to "Keepers on both the Motor and Generator Ends of the Coupling

as required?

Replace the-Coupling Gusrd over the Coupling, lining up the four mounting bolts
through the elongated Holes in base of the Guard, |

Replace the 4 Wing Nuts on Bolts and tighten them dbwn with Gas Pliers,

STEP #9: See that all Hotor Covers, and Gear Gusrds are in good order, in
place and securely fastened,
This does not apply.

There are no HMotor Covers, Nor Geur Guards on this Distilled Water Pump or Motor.

STEPS #10 and #1:

10, Check Air Gap
11. Clean out HMagnetic Dust that may be hanging on Poles,

These do not apply.

Continued on next Page.
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See lst Wednesday Itenm No. (8) Page oo ( ) Step No. ( ) and
2nd Wednesday Item No. ( 9 ) Page No, ( ) Step No. ( )e
- STEP #12: Check clearance between Sheft and Bearing of Sleeve Bearing

Motors to determine if Beurings ere worn,

Use a smull Screw driver to remove Metal Cover over opening on outer end of
Motor Bearing Supporting Freme.

Use Large Screw driver as a pry on end of the Motor Shaft,

Carefully pry upward to determine if there is any upward movement of Shgft.
This movement of shaft must not exceed .005 inch.

Use a Wood Bar 2" X 4" about 4 feet long as a pry under the shaft adjacent
_ to inside motor bearing.

Carefully pry upward to determine if there is any movement of §héft.

This movement of shaft must not exceed 005 inch,

STEPS #13 to #15:

13, Clean out undercut slots of Commutator,

1l4. Exanine Connections of Commutetor and Armature Connections.
15. Inspect Armeture Bands.

These Steps do not apply.

This is an induction type motor.

STEP #16: Drain, Wash out, and renew 0il in Sleeve Bearings.

This does not apply except on 1lst and 2nd Wednesdays of the Month,

See Sec. Noo ( E ) Item No. ( 8 ) Page No. (140 )

Continued on next Page,
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STEP #17: Check Grease in Ball or Roller Bearings.
Tnis does not apply to ithe Motor; its Bearinés are Sleeve Type. .
Both Pump Bearings are Ball Type which are greased through Alemite Fittings.
Use Alemite Gun to grease Bearings with Garéayle Type "BRB" #1. Grease,
Squeeze Grease into Bearing until .it begins to come out of the Bearing.
A AN .

fiipe of f the excess Grease.

’

) _ :
STEP 8: Clean out and renew Grease in Ball or Roller Bearings.

This does not apply except on lst Wednesday

See Item No. (5. ) Page No. ( 91 )- Step No. (, ) and T
" 2nd Wednesday Item ( 9 ) Page No. ( ) Step No. ( e
STEP #1.9: Test Insulation Resistance.

This does not apply.

Procedure: See Sece No. ( E ) Page No. .( 98 ). ‘

STEP #20: Check operating Speed(s).
This does not apply.

Procedure: See Sec. No. { E ) Page No. ( 96 ).

STEP #21: How to treat a Hot Bearing.
This does not apply,

Procedure: See Sec. No, ( E ) Page No, (100 ).

STEP #22: Principles of Commutators - Brush Holders - Brush Pressures -

Current Collectors.
This does not apply.
Procedure: See Sec. No. ( E ) Page No. (102 Yo

Continued on next Page,
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STEP #:3: Check that inlet =nd outlet Valves UH" gnd "V" or "EY and "GV

are closed, depending upon which pump is being worked on.
. Use open End wrench to loosen then remove all 4 Bolts holding metal cover
on Strainer Compartment. |

(Loosen Bolts diagonally, loosening each bolt a trifle at a time ﬁhti}
. all 4 are ready to be removed.)

(If Strainer Housing begins to leak when bélts are loosened, immediately
tighten bolts and tighten input and output valves which may be improperly
sea£ed causing the leak)

When all bolts are removed place screw driver under edge of cover and pry
i£ loose, being careful not to Score the Rubber Gasket.

Lift co;er off strainer Housing.

Lift Rubber Gasket off Strainer Housing.
‘Remove Strainer and inspect for dirt, sludge, and scale.

Clean inside and outside of the removed strainer with a Wire Brush.

Wash residue out of Strainer with Water in the & Gallon Pail.

Pluce cleaned strainer in Transfile # (f)~(°

Scrape all scale from seat and entire inside of Strainer Housing.

Remove all Water from Strainer Housing.

Remove 211 dirt, sludge and Scale from Strainer Housings-

BE CAREFUL TO REMOVE ALL LOOSE MATERIAL from inside of Strainer Housing to
prevent danger of Reduced Distilled W&ﬁer Pressure from causing loss of
50 XKW Carrier,

Put a Clean Strainer in Strainer Housing.

' Cdntindeqidn next Page,
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Replace Rubber Gasket on top of Streiner Hoﬁsing.

Replace Metal Cover on Strainer Housing with all Holes lined up.

Replace Bolts, tightening them diagonally, same as they were renoved,

tightening each Bolt a £¥if1e at a time until all 4 are fully tight.

Open output Valve "J" or "G" to.check Strainer Housing for leaks.

If Strainer Housing leaks, close outlet valve, then tighten Bolts on

étrainer Housing. .

While outlet valve is open observe Pump Packing Glands for excess leakage.

It is correct for a small amount of leakage fp be present.: |

If leskage is a small stream, tighten nuts on Stuffing Glend Studs only a TRIFLE,
.It is very easy to tighten theme nuts too much, which will result in Burning Out
the Packing when pump is placed in service. -

Clean corrosion from pump Gland Studs with a wire Brush.

Place a few drops of oil on each of the Stuffing Glend Adjusting Studs ﬁo

"delay corrosion.

<

+ STEP #24: Check level of oil in Sight Chps - 3/4 full is correct.

When Notor is ldle, do not fﬁl 0il cups to the tope.

There are 2 Oil Level cups on the Motor, one on each end of the shaft.

Add oil through covered opening on top of the Bearing Housing to raise level
of oil in Sight Cup to 3/4 full.

Clean out pump Drain Pipe if it stopped up.

Merely run a piece of wire through pipe to remove obstruction.

.

Continued on next Page.
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Wipe up all weter and gresse from Drip Chanber peuneath the Pump. .

STEP #25: Inspect "Tel—Teﬁp"zfor looseness,

To Tighten, merely twist entire "Tel-Temp".

Wipe off Celuloid Fece of the instrument with glightly Damp. Cloth.

Clean Frame and entire motor pump casting with Stalford's Polish.

-Wipe off entire concrete plaiform with rag dipped in Carbon-tet, then polish

with Staffords Polish,

Sweep floor around puﬁp~platform to avoid tracking dust and dire thruout fhe Plant.
CAUTION: NEVER START PUMP "™MOZP" OR "MO4P® UNTIL EVERY NUT, BOLT OR LOCK WASHER

IS ACCOUNTED FOR, OR UNTIL OTHER EQUIPHENT IS REMOVED FROM THE MACHINE,

STEP #2361 Test "MO3P® or "MO4P* as follows.

Léave both input and output velves closed.

CAUTION: RUN PUMP FOR ONLY A FEW MINUTES during this test.

Put "ON" 480 Volt A.C. Supply Switch "D4P¥ or “DSP¥,

Quickly inspect all parts of MOTOR and Generator during this brief test.

Note that 0il Rings are revolving caryying oil to the Bearings.

When test ir completed, put "OFF" Switch "D4P" or "D5P",

Never run pump "MOZP" or "MO4P" for eny lergth of time with Input Valve Closed as
this will burn out the packing and result in leaks'when pump is next ‘used,
Carefully and only slightly tighten packing nuts on Valve Stems of Input and
Output Valves "H" and "J" or "E" and "G®.

Reason for Overheating of these circulating pumps Motor Bearings (MO3P & HMO4P), -

The following may prove helpful when doing mzinbenance work on these Machines:

Continued on next Pagel,
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it hes been found that this condition of overheating is caused by the Groéves
which carry oil from center of Bearing to the ends becoming filled with thick depo-
sits of dirte. |

Remedy is to remove the head of the Motor and thoroughly wash out the bearing

in Kerosene, then again wash out.in Benzine or Naptha to evaporate Kerosene,.
Cleaning of these Bearings about twice a year will remove any Danéer from this
source. .

The end plated on the inside end of the Motor cannot be removed for cleaning

as those on the outside, due to the Flange on the Shaft being in the Way,

but inside bearings do not appear to have any tendericy to run warm; nor does

the oil in this inside bearing get as dark as the 0il on the Outside Bearing.
CAUTION: Be sure to pﬁt Vacuoline Type "C" on the shaft before r;placing the
Bearing to prevent amy Dry Spots.

Exerqise care when replacing Bearing not t6 damage 0il Ring.

Be sure to put oil in oil Well when maintenance work is finished.

Use A.C. Extension Light to see that Oil Ring is revolving thus carrying oil to '
" 11 parts of Bearing when Motor is tested.

Procedure to renew Pump Packing in 50 KW Distilled Water Pumps "HMOZPY and "MO4PT s
50 KW Transmitter Pond Water Pumps "HOLP® and "MORP¥; 50 KW and 5 KW Distiiled
Water System Filler Pﬁmp U{O5P¥; 5 KW Distilled Water Pumps "MOLP™ and "MOZP". -
It becomes necessary to renew Pump packing when water leakage can not be stopped‘“
by tightening the muts on the studs holding compression flange against Gland
packing.

Renew Pump Packing as follows:

Continued on next Page
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Pump must be out of Service.

Both Inlet and Outlet Valves Closed tight.

50 KW Transmitter Distilled Water Pumps YMO3P* #MO4PY and § KW Trensmitter
Distilled Water Pumps "MOLP® and. "MOZP" each have 2 Glands.

50 KW Transmitter Pond Water Pumps "MO1P" and "MOZPY, and Distilled Water
System Filler Pump each have only one Gland.

Use open End Wrench to remove nuts from Packing Gland studs.

Pull compression Bushing away from the Gland, sliding it along the Pump

' Shafts

Use a sharp pointéd instrument such as a scriber or small screw driver to
pull the oid packing from the Gland,

This Packing consists of two complete circles, each cut to'permit its being
placed around the shaft. - |
New Packing is kept in Transfile No._/Z o .

Use the old removed packing as form or template to make new_packingo

Cut new packing to exact size with Tin shears.

Cut off gll threads and "Ravellings" with pair of diagonal pliers,

Coat each piece of new packing liberally with Graphite grease(Kept in Trans-
file NooAZLﬂf_)

Wirap packing around Pump shaét and push into Pump Giand.

Use compression flange to push first plece. Packing all way into the Gland,
If unable to push it in by hand, put nuts on studs and tighten them, then
remove the nuts. |

Put Znd piece of packing into the Glund by same procedure.

Be sure that &nd piece of packing is put into the Gland with the joint
opposite to that of the lst, piece of packing.

Continuned on next Parge



WOR BOOK No. ( 6 ) °
OPERATING MANUAL . -

. SEC. Noo ( E )~

"plant & Equipment Maintenance :

PAGE No., ( 72 ) -

WEDNESDAY
ITEM S,

This will avoid leakage. .

Be sure that no ravellings or threads stick off ends of packing when
inserting into the Glund.

If any "Ravellings" or threads become loosened when packing is inserted,

tuck them into the Gland. ‘

Place compression {lange against the packing,

Replace nuts on studs and tighten them firmly to push packing intg place.: )
Loosen nuts leaving them "Finger Tight", ' d
Check pump for opeéation as foilows: \
Open the Inlet valve of the Pump (does not apply to 50 KW -and 5 Kﬁ Fillgf.:i
Pump ¥MOSP") wide. |

Put on the proper 480 Volt A.C. supply Motor Switch to start Pump. |

Wait a few seconds, then feel the packing Gland, and compression flange‘with
the fingers. H

It is normal for Gland and compression flanges to get hot, but not hot enough
for steam to form. '

ft steam is seen coming from the Gland, loosen the nuts on compression studé

at once to.allow a little water to run out of the Gland until it cools down |
enough to hold fingers' on,

Repeat the tightening and loosening process until the Giand runs without ekcéss
heat (does not steam) and only a few drops of water per minute escapes - -

Operate the pump £ or 3 minutes for this test,

CAUTION:  Never tighten the compression flanges on any pump Gland witﬁqut ARk

running it under observation for several minutes afterwards.

When test is completed, put “Off" 480 Voli A.C. supply switch and Close Inlet = |
-valve. . o '

Continued on next Page
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Carefully observe Pump Glands when next placed into service.

Check (50 KW and 5 KW Distilled Vater System) Filler Pump "MOSP" for
operation as follows:
Close 50 KW System. Inlet velve K" , and 5 KW System Inlet valve e

(Normally is Closed)

. Put "OLf® 480 Volt A.C. supply switch ®"D1OP" (Pump Room), Put "On" 480

Volt A.C. supply switch "D11P* (Measuring Equipment Room).
Proceed back to the Pump Room , open quadrangle valves "P*" and "N¥

(Normally Open)

‘Close quadrangle valve #0% and "M (Normally Closed).

Put “On? Filler Pump 480 Volt A.C. supply switch "D1OP* (Punp Room).
Observe operation of pump Glend seme as for other listed Punps.

When test is completed, put FOff"™ switch ¥DL1P" (Measuring Equipment Room) ¢
Proceed back to Pump Room and put On" switch "DLOP7. |

Open 50 KV Transmitter Distilled Water Inlet valve KT (Normally is open).
Book Moo (/) (/) (1) (L2 () C4)

sec. Noo (MO) () (W) (A ) (&) (&)
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(h) "Pump Room's: Service and clean the Sump Pumps "MO9P" and "HMOLOP!
(No. 1 and No. 2). ' i

These Motor Driven Pumps are mounted on an iron grating over the main sump in
the Pump Room. | |

Group all maintenance and cleaning equilpment within easy reach,.

STEPS #1 to #16: Procedure is the same as that listed in paragraph (f)

50 KW Transmitter Pond Water Pumps "MOLP" and "MOZP" Wednesday Sec. No. {( E )
Ttem No. ( 5 ) Page No. ( 57 ).. '

S'iEP #17: Check grease in Ball or Roller Bearings.

Unscrew and remove the two "Turn Dowvm Cups®, fill vrith Gargoyle type "BRB" il
Grease. ‘ |

Replace the "Turn Dovm Cups® and turn them 2 full turns clockwise. Both these
Grease Cups are for the Pump moving parts. B
Perform this ‘on both motors.

Unscrew, then remove the.Grease Plug located in the center of the top of each
"motor. |

Push blade of small screw driver into opening to ascertain if grease is present.
If there is grease in the receptacle, replace the plug.

If no grease is present, use the Alemite Grease Gun with special fitting to fill
grease receptacle, then replace the plug. ‘
This is fhe top motor bearing.

Unscrew, then remove the Grease Plug located on the left side of the motor near
the bottom. _

Check and fill this grease receptacle by the same procedure as the top motor
bearing. .

This is the bottom motor bearing.

Wrap a rag around the blade of the screw driver, then insert it in the groove '

vihere motor shaft enters housing.

Continued on -next- page'.’
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STEPS #18 to #22: Procedure is the same as that listed in paragraph {f)

50 KW Transmitter Pond Water Pumps "HOLP" and "1{02P" Wednesday Sec, No. ( E )
Ttem No. ( 5 ) Pages No. ( 57 ).

STEP #23: On the side of each motor housing is a switch box with push—pull
type switches marked "Pull to Stop" and "Push to Starth.

These switches are normally "IN®.

On the wall at the right of the motor are two switches with chrome plated
."Preventer" pins, to prevent accidentally shutting off the L80 volts A.C. power
supply to the motors. '

Under the s;Titches are Thermal Cutout Units with two buttons, on each marked
"RESET".

The Pump Motors are operated automatically by means of copper ball floats in
the pit directly under the motors.

The rod which extends up from each float slides through an eye in the end of an
arm projecting from the switch on each motor.

On the rod are movable stops which are set at the propsr positions to auto-
matically put on the switch when the water in the pit reaches 1/2 full.

These need no further servicing, unless adjustments have become altered.

Use the wasts water funnel as a handle to remove the cover \of~ the sump pit.
Merely 1lift it straight off. -

Observe that both copper floats, float in the water at the same level.

If they do not, it indicates leakage of water into one ball. If neither ball
floats, both are leaking. o

Enter data on "50 KW M,0.L." with instructions to staff to manually turn *ON"
Sump Pumps, when sump pit needs emptying.

Report these conditions to the Supervisor on a Routine Report.

Replace cover over sump pit inspection opening.

lerely push bolts through the holes, they do not have nuts to tighten,

Continued on next page.
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CAUTION: HEVER START PUMPS "MOSP" and "MOLOP" UNTIL EVERY NUT, BOLT, LOCK
WASHERS ARE ACCOUNTED FOR, OR UNTIL OTHER EQUIPMENT IS REMOVED FROM THE MACHINES.
These pumps are only operated when pumping waste water out of the sump pit.
Operation of both is entirely automatic.

STEP #24: Proceed to test pumps "MO9P" and "MOLOP".

Lift float rod up until the "S’TOP" bushing pushes the underside of the switch
arm up. This puts the motor 'ON". -

The motor will start, as evidenced by the slight vibration of the motor and the
lowering of the water lewvel, as showm by the gradually dropping float rod.

If the motor does not start, check the button switch ma.rkéd "Push to Start!.

It must be left "Pushed In". (Normally is). |

Press both "Reset" bu'c;tons.

If these do not start the motors, check the LB80 volt switch on the wall,

Remove the "Preventer! pins, wait two minutes, then push "ONW".

Viipe off moil;or and shaft dovm to the floor with soft dry cloth. Polish motor to
shaft housing with Staffords Polish. ’
BookTo. (/) (/) (/) 1) ()% (2

sec. Wo. (WG (/) (L) () () (&)
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(1) "Pump Room: Service and clean the 50 KW and 5 KW Transmitters
Distilled Water System Filler Pump "MO5P",

This Motor Driven Pump is mounted on a concrete Platform to the right of
the 200 Gallon Storage Tank.

Group all Maintenance énd cleaning Equipment within easy reegch.

STEPS #1 to #22: Procedure is the same as. that listed in Paragraph (f)

50 KW Transmitter Pond Water Pumps "MOLP" and "MOZP" Wednesday Sec. Ho. ( E )
Item No. ( 5 ) Page No. ( 57 ).

STEP j28Bx Clean Corrosion from Pump Gland Studs with a Wire Brush,

Place a few drops of Uil on each of the Sﬁﬁffing Gland Adjusting Studs to
delay Corrosion.

Wipe up all Water and Grease from the Drip Chamber, o

STEP #24: Clean Frame and entire Motor Pump Casting with Stafford's
Polish.

‘Wipe off entire Concrete Platoform with rag dipped in Carbon-tet, then polish
with Stafford!s Polish, ‘

Sweep floor around Pump Platform to avoid tracking dust and dirt throughout
the Plant.

CAUTION: NEVER START PUMP "MOSP" UNTIL EVERY NUT, BOLT, LOCK WASHERS ARE
ACCOUNTED FOR, OR UNTIL OTHER EQUIPMENT IS REMOVED FROM THE MACHINE,

This Punp is operated only when pumping Distilled Water into or out of either
the 50 KW Transmitter or § KW Transmitter Distilled Water System.

STEP #25: Procedure for testing Filler Puﬁp "05P" is same as that

Continued on Next Page
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listed in paragraph (g) 50 KW Transmitter Distilled Water'qunps "HO3P" and
Mol P" Wednesday Sec, Noo ( E ) TemWo. ( 5 ) Page No. ( g2 ).
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(i) ~ "Basement": Proceed to the Basenment, service and clean the
Eentilafigg Motors and Fans, "MO7P" & fMQSP".

YMOTP" ie the Motor that operates the Exhaust Fan. .

It is mounted on a concrete Platform behind Transfilés No. (136) to No. (189).
"408P" is the Motor that operates the Ventilating Fan.

It is mounted on a Concrete Platform adjacent to "Passageway to Mixing Chamber",
Group all Maintenance and Cleaning Equipment within easy reach,

Proceed to "Passageway to Mixiné Chamber" and push "OFF® Red “Stop" Button

Switch off Exhaust Fan lotor.

Place Handle of Exhaus£ fan Motor Rheostat #1 to Minimum Position (Fully Counter-
Clockwise). ‘
Put YOFF" 230 Volt A.C. Supply Switch #2.

This switch is in Wall Cabinet Box.

‘Wait uﬁtil Exhaust Fan and Motor have come to complete stop before proceeding
with Maintenance Work.

Use large Screw Driver to remove the 4 Screws holding each of 2 Covers over the

2 Brush Compartménts on lotor “HOTP®, .

CAUTION: The Fan and Motor may Turn from action of Air in the Ducts. BE CAREFUL,
STEP #l: Check Brush Pressure, .

This does not apply.

The adjustment end of the Spring Pressure Arm is alwa&s placed in the last Notch,
at point of greatest Sprihg Tension. o

r
New Brush Springs are kept in Transfile No. /6F> .

STEP #2: Check Brush Position,

‘This is an A.,C. Motor fitted with 3 Slip Rings.

Continued on next Pege,
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There are 2 Brushes bearing on eech Slip Ring.

Correct Clearance of Brush Holder is 3/16 inch.

In testing for clearance of Brush Holder, a piece of 3/16 inch bakelite may
be used as a thickness gauge.

Merely place the 3/16 inch gauge between the Brush Holder and face of the
Slip Ring.

If clearance is insufficient, first loosen the locking Bglt; then move the
holder away from the Slip Rinv. .

Place Brush Holder tightly against the 3/16 inch thiclkmess gauge, then tighten
the locking bolt.

Clearance of more than 3/16 inch will cause severe sparking between Brush and
Ring. |

Clearance of less than 3/16 inch might cause the Brush Holder to Strike the
Slip Ring resulting in sereous damage.

Check Brush Holders on the Bracket for looseness by pulling up with fingers.
If ‘Holders can be moved, they are loose. .

If for any reason the Brush Holders become loose, the locking bolts must be
tightened after adjusting Holders for Qﬁéé inch Clearance.

This is the only possible adjustment of Brush Holders.

The 2 Brushes on each Slip Ring are separated approximately & inches.

STEP #3: Check Brushes and renew any that are worn within 1/8 inch of

lletal Rivet.
This does not apply. *

These 6 Brushes do not have metel rivets. °

Continued on next Page.
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Pig Tail connections are moulded right onto the Brush itself,

Brushes are placed in holders so that the rest on the Slip Ring at an angle.
As the Brushes wear away, one side will be shorter than the other. '
Remove all Brush Spring éurved adjustment Ends frqm the Notches and allow
them to rest against ends of Brush Spring Arms.

(Point of least Spring Tension)

Lift the Brush Spring Arm clear of the Brush, then carefully 1lift the Brush

‘out of the Holder,

Remove all of-the Brushes from their holders as outlined, allowing them to be

supported by the ¥Pig Tail® Connections.

. Meagure all brushes with Rule,

Renew any that measure 1/2 inch or less on its short vertical side, -
Be sure that all Brushes hang free so that none will "Jam" when Armature of
Motor is rotated manually. .

When installing new Brushes, fit them carefully to the Slip Ring.

The "Ideal Brush Seating Stone" used for this purpose is kept in Transfile #

It is necessary to operate the Motors.

Be sure to replace ALL Brushes, putting Spring adjustmenf in the last Notch,
Proceed to put "ON" 230 Volt A.C. Switch #2 (Well Cabinet Box) -

Push Black "Start" Button Switch of Exhaust Fan Motor.

Use an insulated stick to press the new Brush hard against the Slip Rings
Brush Spring Tension is not Sufficient. ‘

With the Machine running, hold the "Brush Seater™ a% the heel of thé new Brush,

snug against Brush Holder,

Continued on next Page.
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Touch the Brush Seater to the revolving surface just hard enough to free

a little of the "Brush Seater" material,

Usually it is only necessany to touch the "Brush Seater" intermittently to
the revolving slip ring. | ‘ |

A smell améunt of the Brush Seater material at a time will do as much work

a8 a large amount, _ |
Completely stop the motor when new Brusheé are Seated.Correctly.

Remove all Brushes,

These Brushes may alsc be fitted by inserting a strip ;f fine Sandpaper, with
the Sand side up, between the Slip Rings and the Brush,

Manually rotate the armature back and forth, allowing .the Brushes to beaf on
the Sandpaper only when the armature is movihg in the correct direction (sanme
"as direction of rotation during operation). |

Lift Brushes S0 they will not touch the Sandpaper on the Batk Pull

Sand only, until the curve of the Brushes is the same as that of the Slip Rlng.

STEP #4: Inépect Commutator clamping ring.
This does not apply.
This is an A.C. Motor,

It does not have a comnutator,

STEP #5: Examine Brush Holders and clean them if Dirty.
Meke sure that Bmush Rides freely in the Holders.
Procedure: See Wednesday Item No. ( 5§ ) Sec. No. ( E ) Page No. ( 31 )

Step No. ( "5 ),

Continued on next Page, -
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STEP #6: Inspect and Tighten connections on Motor and Control.

Procedure: See Wednesday Item No, ( § ) Sec. No. ( E ) .Page No. ( 32 )~
Step No. ( 6 ), except that this is a Motor driven Ventilating Fan.,

There are no Generator Connections to check.

STEP #7: Clean the HMotor thoroughly, blowing out dust from Windings and

wipe commutators and Brushes,

Use the Portable A.C. Blower and blow out all dust and dirt from around the

Armature inside the Motor Casing.

After all dust and dirt is removed from within the Motor Casing, wipe off the’
' 1

entire outer Casing with & clean dry cloth,

STEP #8: Check Motor Foot Bolts, Shield Bolts, Coupling, Goar and Journal
Set Screws, ahd "Keepers".

Check Motor Foot Bolts for looseness,

Use open end wrench of proper size, tiéhtening eny nuts or bolts with steady,
even pull, = . .

NEVER JERK when,ﬁightening any nuts or Bolts, Bian this adds to the strain;
frequently stripping the threads or breaking off heads of Bolts.

Use Screw driver to loosen bolts, then remove top half of the Belt and Coupling

Guard,

W .
N s O e 6

PO PR PO BT

Use Allen Set Screw Wrench to tighten Sé$screws on Pulleys of both Motor and Fan. .

STEP #9: See that all Motor Covers, and Gear Guards are in good order, in

place and securely fastened,

. Wipe off all Pulleys, and belts with clean dry clotﬁ..

Wipe off entire inside of both halfs of Belt Guard

Continued on next Page.
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Check over all other bolts and nuts on bottom half of Belt Guard, tightening

all that require it.,

STEP #10: Check air gap.
Clearance between.armature and Field Poles should be
S
When it measures less than ____ remedy is to replace the sleeve bearings.
STEP #11: Clean-out Magnetic dust that may be hanging on Poles.

Wipe off all sides of lotor Field Poles, including laminations and insulation

coverings with a cloth dipped in Carbon-tet.

If carbon-tet is not available, use a clean dry cloths

STEP S: Check clearance between shaft and bearings of sleeve bearings

Motors to determine if Bearings are Worn.

Use a wood Bar 2" X4" about 4 feet long as a pry under the pulley.

Carefully pry wward to determine if there is any movement of shaft,

This movement of shaft must not exceed ,005 inch.

Place the wood bar-under collector rings to check other bearingi.

Again careftlly pry upward to determine if there is movement of the shaft.

This movement of the shaft must not exceed .005 inch,

STEP #13, 14, & 15: Clean out undercut slots in commutator.

Examine connections of commutator and armatwre.
Inspect armature Bands.

These Steps do not apply.

Continued on next Page.
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This docs not apply extcept on 1lst Wednesdays of the Month.

Procedure: See Sec. No« ( E ) Item No. ( 5 ) Page No. ( 142 ),

STEP #17: Check Grease in Ball or Roller Bearings.

This applies to the Fan Bearings.

Greasc the Fan Bronze Bearings with regular Alemite Grease Gun.
Grease with Gargoyle Type "C" "BRB" #1 Greasge.
Force grease in until very small amount appears on shaft,

Wipe off excess grease with clean cloth,.

STEP #18: Clean out and renew grease in Ball and Roller Bearings..

This does not apply.

STEP #19: Test insulation Resistance.
This does not apply unless in emergency or authorized by Supervisor.

Procedure: See Seé. No. ( E ) Page No, (.95 ).

STEP #20: Check operating Speed(s).
This does not apply.

Procedure: See Sec. Noo ( E ) Page No, ( 96 ).

STEP #21: How to treat a Hot Bearing.-
This does not apply.

A}

Procedure: See Sec. Noo ( E ) Page No. (100 ),

Continued on next Page,
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STEP #22: Principles of Commutators — Brush Holders ~ Brush Presswures -
Current Collectors.
This does not apply.

Procedure: ~ See Sec., No. ( E ) Page No. (102 ) -

STEP #K3: Wipe off Brushes and inside of Brush Holders with dry cloth.
Replaée all Brushes in Proper Brush Holders.
. Grasp curved adjustment end of Spring, push it awsy from Brush S?ring Arm

and place it in the last Notch (Equal to Minimum Presswre).

STEP #24: Check level of oil in Sight Cups - 3/4 Full is correct.

When Motor is idle, do not £ill 0il Cups to the Top.

- There are & 0il Level Sight Cupé on the Motor, one on each end of the Shaft.
Add 0il through the covered opening on tqp of the Bearing Housing to raise
the lével of‘Oil in Sight Cups to 3/4 full.

STEP #25: Ingpect "Tel-Temp™ for looseness.
To tighten, merely twist entire "Tel-Temp".
Wipe off* celluloid face of the instrument with slightly damp cloth.

Use A.C. Extension Light to inspect Motor Slip Rings.

If they appear dirty or gummy, start Hotor Operating as outlined before, then

clean them with a plece of #OOO.Sandpapero

1Leave Motor Rheostat at Minimum Position.

Check &all 4 Belts for looseness.

| The belts should not strike the lower belt guard.

. If they.ao, loosen all 4 motor foot bolts, then turn clockwise the large .

Square Headed Bolt in middle of Motor Base Platform.

--Qontinued on _next Page.'
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This moves the Motor further avay from the Fan Pulley, thereby tightening
the Belts. |

Note if any of the 4 Belts are looser than the reét.

If this is so, it is gererally possible to find anotler used beit'in
Transfile {_E&él » whick is the same length as the other three.

Again stop Motor as outlined, remove top galf of Belt Guard,

Then remove the longer belt aﬁd replacg it with a Belt of proper size. .
Replace tﬁe upper half of the Belt Guard,

Replace the Metal Covers over Brush Compartments.

Screw in the bolts and tighten them.

STEP #26: Move Rheostat Control Handle back and forth from Minimum to
ﬁaximum, then replace at Minimum (fully counter clockwise).

Note if any Roughness is felt.

Action of Rheostat should be smooth.

If it is not, open cover of the Rheostat Box and smooth the contacis with
Crocus Cioth.

Wipe residue off contacts with cloth dampened in Carbon—tét.
Apply a light coat of "3 in 1" Oil or "Walscolube" té anfacts.
" Replace the cover, taking care that the control lever engages the Rheostat
Arm properly.

Leave the Rheostat Handle set at Minimum.
Inspect."Tel-Temp" for looseness.

To tighten, merely twist entire "Tel-Temp" clockwise.-

. Wipe off celluloid face of the Instrument with slightiy damp cloth,

_Céntinued on next Page. . -
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Wipe off liotor Frame, Bese, Platform, Guard, and Fan Shaft with clean dry cloth,
Polish Motor Casing with Stafford's Polish.
Sweep Floor around Motor Platform to avoid tracking dust and dirt throughout

the Plant,

STEP #27: Place Exhaust Fan and Hotor in operation as follows:
Put "ON" Z20 Volt A.C. Supply Switch #l.

Push "ON" Black "Start" Button.

" Move Exhaust Fan Motor Rheostat Control Handle #2 to "Summer" or "Winter" setting

depending on the Season,

Proceed to "Passageway to Mixing Chamber" and push "OFF" Red "Stop" Button
Switeh of Circulating Fan Motor. | |

Place handle of Circulating Fan Motor Rheostat #1 to minimum position (fully
counter clockwise).,

Put "OFF" 230 Volt A.C. Supply Switch #1.

This Switch is in Wall Cabinret Box, -

Wait until Circulating Fan and Motor have come to complete stop beforc procead-
ing with Mzintensaice,

Use ldarge Screwdriver to remove the 4 Screws holding each of 2 of the

covers over the £ Brush Comparitments on Motor "MO8P",

STEPS #1 to #27: These are sume zs for Fxhaust Fun Item lo. ( 5 )

Sec. Noo ( E ) Pages No. ( 77 to 88 ), except put Circulating Fan back into

operation as follows:
Put "ON" 230 Volt A.C. Supply Switch #2 (Well Cebinet Box).
Push "ON* Black "Start" Button for YCirculeting” Motor.

Move Circulating Fan Motor Rheostat Handle #1 to Summer or Winter Setting,

Continued on next Page,
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depending on the Season,
The following portion of this item is to be performed once per year,
preferably the 1lst Wednesday in April: i
These motors accumulate & large.amount of dirt and debris during the year, and
should be cleaned out vace a year, pfeferably in the Spring, before the hot
weather starts, since the operation takes consideruble time, during which the
air circulation is shut down.
This accumulution clogs the ventilating ducts of the motor, and prevents free
circulation of air thru the machine, and is the chief reason for need of
cleaning perioéically,
To perfbrm this operation it is necessary to completely stop Fan Motors to be
worked on.
Completely.remove the Belt Guards,
After the top portion is off, the lower part is removed by taking off four nuts:
twvo at the top and the two which hold the bracket to the frane of tie fan,
The four belts are then removed, and the motor pulley tuken off by loosening two
Woodruff screws in the pulley hub.
It can then be forced off with a Gear Puller, and the key removed from the Shaft,
Use large screwdriver to remove the 4 screws holding each of 2 covers over
2 brush compertments on the Motor,
Lift all 6 Brushes from Brush Holders aé outlined,
Remember that the 0il im the Bearing Well will run out when the Head is removed,

Lay rags on floor under Bearing end.

Place metal Drip Pans on Rags to catch the oil.

Continued on next Page.
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The four bolts are removed from the head of the motor.

The head is set into the frume about a quarter of an inch, and is a fairly
tight fit.

It may be removed by inserting a bar or chisel into one of the Ventilating
openings in the back of the frame and GENTLY tapped loose with a hammer.

(It is made of cast iron which breaks eaéily).

After the head is removed, the rotor of the motor can be taken out, and the
dirt removed with a stick and ruag dipped in carbon-tet, and the interior of

the frame wiped out with alrag dipped in carbon-tet,

It will be féund that the ventilating cpenings on the end nearest the Slip Rings
are filled with greasy deposits.

* CAUTION: There are sharp cdges on thece castings.

IUPORTANT: Repluce the Rotor GENTLY AND CAREFULLY as not to dumage Oil Rings.
The 0il Ring on the Brush end may be held up with the fiﬁger after removing the
sﬁall cover on the end of the housing.

The 0il ring on the pulley end will be OK mereiy by turning the head upside-down
when putting it on the Shaft.

Re-agsemble in the reverse order.

Put fresh oil in the Pulley End,

Book Bo. (| ) (1) () (%) .y )
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(k) 18. - "Clean out and Renew Grease in Ball or Roller Bearings".

CLEANING BALL BEARINGS:

Using Ballrex #1 Grease. This grease is of a very high grade for the
following reasons:
1. Consisting of a higher melting point than that of
vaseline, maintained over the operating temperatﬁre
range.
2. Melting point preferably over 150° C.
3. Freedom from separation of oil and soap under operating
and storage conditions.

L. Freedom from abrasive matter, acid and alkali.

" In greasing a motor, care must be taken not to add too large a quantity of

grease, or it will cause too high an operating temperature with resulting
expansion and baking of grease. This is especially true of large bearings
overated at low speeds.

Be sure no dirt gets into the bearing with the grease, by wiping clean the
pressure gun fitting, bearing housing and relief plug.

Allow the motor to :un long enough after adding grease to permit the rotating
parts of the bearing to expel all excess grease from the housing. This very
important step prevents over—greasing the bearings.

For other type motors using grease such as those requiring pressure gun
fittings, it requires that the bearings be removed and supplied with new
grease. To do this, disassemble the bearing housing and clean inside-of the
housing, housing plates or caps, clean with carbon-tet. Apply new grease either
by hand or from tube over and between the balls. Fill 1/2 to 3/L. Do not use

too mach grease.

Continued on next page.
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"Clean out and renew Grease in Ball or Roller Bearings".
Carbon-tet may be used for flushing out bearings of Fans, etc., when doing
so and the bearing is flushed out, fill with small amount of light lubricating
oil.
Allow to churn for one or two minutes before draining off.
Then compléte the job by greasing.
In fractional-horse power motors there may be no means of checking oil level,
as the oil may be held in the waste packing. A good general rule is to add
thirty to seventy drops of oil.

Re-o0il every 1000 hours of operation.
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(1) 19 - "Test Insulation Resistance.n

CARE OF INSULATION OF MOTORS.

Care of Insulation goes hand in hand with Lubrication as one of the Major |
Features of a Motor Generator Maintenance Program.

In case the Motor is inoperative because of Water, through sweating or
direct Contact, the most effective Method of drying out Motors is to pass
current thru the Windings, using a voltage low enough to be safe for the

_VWinding in its moist condition.

Thermometers should be placed on the Windings to see that they are heated
uniformly,

Temperatures should not exceed 90 °C (For Class "A" insulation)o

This Method i1s effective on High Voltage Motors where Insulation is

comparatively thick.

Heat can be supplied externally by placing Heating Units around the
Machines covering with Canvas, and leaving a Vent at the Top to permit

Moisture to escape.

It is aiso essential that there be circulation of Warm air over all the

surfaces to be dried,

The Air should be allcwed to escape as soon as it has absorbed moisture.

Continued on next Page
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Twelve inch Fans set to Blow §1r across the fronts of "Glow Heaters™ or
others and then iﬁto the lower part of a Motor from opposite éides will
produce good results. ’ |
Small Type Machines may be placed in Ovens,'the‘same Temperature being

observed.

. INSULATION RESISTANCE TESTS:

During times of Heating and drying, Motors Insulation resistance measure-

ments should be taken at intervais of four or five hours until a fairly

. constant Value is reached.

These Tests are a good indication of the Genmeral Condition of the

- Insulation and its ability to stand the Operating Values.

‘The Resistance should at least equal Pﬁe recomaended "A.I.E.E, Standard"

—_—

. =
MEGOHMS equals Rated Voltage of the Machine _ ﬁff/ o0

Rating in K.V.A. 3us 1000
-~ .

Insulgtion’Resistance Tests should be made before a High Potential Test

to determine whether the Insulation is ready for such a Tesﬁ, and afterward

to make certain that the High Potential hes not injured the Insulation,

The insulation resistance of Generator Windings is measured usually with

an ‘instrument called-a "MEGGER", This instrument contains a hand operated

Magneto which is capable of putting out a very High Voltage. _°

The indicated resistance is not a function of the "MEGGER" Output Voltage,

but a function of the unbalancing in the circuit due to a difference of

~ ;_ Continued on next Page,
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resistance in the Winding of the Generator. Since this is true,

it is unnecessary to turn the Hagneto at a speed higher than required to give

normal output.

No new Machine should have an insulation Resistince of less than 1 negohm, and

the Insulation Resistance of machines in service should be checked periodically

to determine possible deterioraticn of the Windings.

This measureument gives an indication of the condition of the insulation,
particularly with regard to moisture .and dirt. The actual vilue of resistance
varies greatly in individual machines depending on the size and Voltage.

The chief value of measurement therefore is in the relative Values of resistance
of the same machine taken at various times. During a dryout period, for example,
the insulation resistance rises as the winding drys out although it may fall
appreciably at first. When measurements are made & regular intervals, with the
machine at the sume temperature, as paurt of the Maintenance Routine, it is pos-
sible to detect an abnormal condition of the insulation and take étcps to remedy
it before failure occurs.

HIGH POTENTIAL TESTS:

High Potential Tests should be mede alter drying out or after repairs to check
the Dielectric Strength of the Insulation.

New Windings should successfully stand a lligh Potential Test of twicé the normal
Voltage plus 1000,

Hotors that have been in operation for sometime should be tested with this
method af'ter thorough cleaning and drying, using a voltage iSO per cent of

norumel Voltage applied for one minute,
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(m) 20. - "Check Operating Speed (s)*.

OPERATING INSTRUCTIONS FOR THE STROBOTAC

The Strobotac is a device primarily designed to provide a rapid and accurate

means of measuring Speed (s) in the range from 600 RPM to 19,000 RPM.

The Strobotac has one outstanding advantage over other types of speed-measuring
devices, that is, 1t does not require any mechanical contact with the rotating
or reciprocating mechanism, hence no power is absorbed from the device undergo-

ing measurement.

The Strobotac consists primarily of a spe;ially designed Neon Lamp, mounted on
8 Parabolic Reflector, a Power Supply, and a Vacuum Tube Relaxation Oscillator
for controlling the rate at which the Neon Lamp 1s flashed. By adjusting a ca-
librated dial, the frequency of the oscillator, and hence the flashing speed
of the Neon Lamp can be adjusted and any value bstween 600 RPM and 14,000 REH
may be measured, sinde the Flashing Speed can be adjusted to any value bet-

ween 600 and 14,000 flashes per minuts.

Provision is made for Calibrating the Strobotac in terms of the A.C., Line Fre-
quency, This method of calibration has the advantage of rendering the Oscillator

self-compensating for its own drift during operation.,

The Calibrated Scale comprises two ranges, one of which covers from 600 RPM to
3,600 RPM and the other from 2,400 RPM to 14,000 RPM

To meke speed measurements using the Strobotac, préceed as follows:

First, connect the Strobotac to a source of electric current at a potential of

110 Volts A.C, and turn the Power Switch on the Stwobotac to the "ON" position.

Continued on Next P rage,
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After the Neon Lamp begins to flash, allow approximately one minute for
heating-up of the Oscillator. In the event that very accurate speed mea-
surements are to be made, this heating-up period should be increased to

approximately five minutes,

Hold the Strobotac in position 8o that the light from the Neon Lamp will
11luminate the desired part of the rotating or reciprocating mechanism under
observation.,

Slowly adjust the celibrated dial until the moving part appears to stand still,
When making adjustments for Fundamental Synchronism it is considered a good
practise to begin at the high speeds, that is, the points at which several ima-
ges appsar, then, the highest scale reading at which a single Stationary Image
appears will indicate Synchronism and is, therefo?e, the correct setting of the
Calibrated Dial, from which the Speed in Revolutions Per Minute is directly
read.

Inhthe majority of applications the approximate speed expected of a given me-
chanism is known, therefore, sub-multiple effects, such as double and triple

| images should be disregarded.

When using the Strobotac to view rotating mechanisms such as the end of: shaft
or wheel having identical spokes, a chalk mark should be made at a convenient
point on the mechanism, this is to serve as a means of identification, other-

wise there would be the possibility of obtaining erroneous speed readings.

Vith the Strobotac it is also possible to measure higher speeds, that is, spe-
eds beyond its basic speed range, This is accomplished by the use of arithme-
tical ratios. For example: the Shaft of a Motor is rotating at a speed of

Continued on Next Page,
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36,000 RPM and two Points of Synchronism are observed, that is,ltwo Images,
one at 4,000 RPM.and the other at 4,500 RPM. Now, it may be seen that the

Ratio between these two speeds is 8/9, in which the first member is the ninth
multiple of the fundamental and the second member is the eight multiple, there-
fore,if the First Point of Synchronism is multiplied by 9, the correct motor
speed is obtained, that is; 36,000 RPM. The same is true if the Second Point
of Synchronism is multiplied by 8.

For speeds lower than 600 RPM, a knowledge of the Arc described by two Images

is necessary. For example: two Images spaced 180° apart will be representative

of a speed equal to the actual speed multiplied by a factor -#2% . consequently,
Three Images spaced 60° apart will represent the actual speed multiplied by a
factor "3"., The foregoing simplifies to the fact that, conversely, the Actual
Motor Speed is found by Dividing the Calibrated Dial's Reading by the number

of Images being observed.

If it is desired to study the motion of other parts of the mechanism, slovwly

rotate the Calibrated Dial until the specific region comes into view,

OPERATING INSTRUCTIONS FOR THE TACHOMETER

This instrument is a mechanical device employed in the measuring of the speed

in Revolutions per Minute of motors and other rotating equipment. It conrsists
essentially of a train of gears, the ratios of which are so proportioned, that
a calibrated Dial or Scale, calibrated directly in RPM, is caused to rotate at

a given sub-rultiple of its main axle speed. In measuring speed, this axle,

Continued on Next Page.
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being equipped with a Friction Rubber Cap, is made to come in contact
with the center of the axle or shaft whose speed is to be measured, this

causes the gear train to rotate, which in twrn casues the RPH-Calibrated

_ Dial to rotate, thus giving a direct and final indication of the Speéd, in

Revolutions Per Minute.

To use this instrument, simply press the Friction Rubber Cap at the extreme
end of its axle against the center of the Rotating Shaft. The Speed of the
Rotating Shaft -is then read Directly on the Calibrated Scale of the Tachome-
ter - needless to say that in order to obitain the RPM, the Taéﬁbmeter's Axle
through its Friction Rubber Cap, must be held firmly against the center of

the rotating shaft during e period of EXACTLY 60 Seconds.

BookNo. (/2D () ( ) )y ) )
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() 21. - "How to Treat a Hot Bearing".
A1l o0il found in the basement containers is treated with the proper amount
of Pyroil. The proporticn is 2 ounces to one quart of lubricating oil. The
2 ounce measures will be found being used as drip cups under Bias ifachines.
In cases of persistent cverheating, the 0il may be treated with 5 ounces to
each quart, vhich means adding three ounces to that already treated.
The following directions are found on the Pyroil container:
"Pyroil penetrates any oil filter, will not clog ducts or oil leads, no
matter how small, goes any place oil will go. ¥Will not "short" electrical
equipment. Affords heat-proof and dilution-proof protection for main and
connecting rod bearings, pins, cams, gears, lower rings and cylinder walls."
"Pyroil inhibits corrosion. Bearings and Shafts lubricated with Pyroil resist
chemical attack and therefore last longer and gives better service".
On plain Babbitt Bearings, in case of overheating caused by lalic of oil or

any other cause, the treatment is to pour fres" oil into the top, at the same

time putting a container under the bearing toc catch that sverfl-ring Crom the

. filler cup. A pint or guart slowly poured in this manner :sually verco:es the

trouble. Throw away the old oil. If any particles of wmet:l appear in the old

oil, call this to the attention of the Jupervisor. I» the case of trn ba:l

bearings on the vater circulating pumps, force fres grease - ': ‘i i g

with the screw feed grease gun, or kee' f£iilin; ‘nie curs .0 szrewin. thes
down until the grease apoearing on the o .side of thr cooring nooears ol

ihen doing this, remove the small metal cap “rom the en.: t:e - aring se
hat the excess grense =71l escape at t'.ir sty Tavier taan side

motor housing.

Contimnue:i on no:-t page.
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"How to Treat a Hot Bearding'.
This can be done only orn the outside end of the motor. The inside ends have
not as yet shown amy signs of overheating.
Any unusual conditions such as demaged commutators, badly worn couplings,'
excessive vibration, etc., that are noted during maintenance, should be
reported to the Supervisor. If the repairs are made, report in detail as to

the exact condition and the remedy.
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(O) 22. - “Principles of Commutators - Brush Holders - Brush Pressures -

Current Collectors',

"In discussing the current collection, we must consider such parts as
commutators, slip-rings, brushes and brush-holders.

#e must also remember that "The little brush always gets the blame™.

Sparking frequently is but a sympton of trouble in the m;chine other than in
connection with current collection. .

The purpose of the brush-holder is obviously to keep the brush in its proper
position on the ring or commutator.

Thus the firs@ consideration is to see that the holders are not loose or bent.
On slip-rings, the brush spacing is not of much importance and it is necessary
only ﬁo see that the holders are firmly attached to the yoke, that they hold
* the brushes in the same plane as the rings and in the radial position or at
the correct angle on the ring.

Where the brushes are designed to operate at a position other than radial, the
correct angle is important; otherwise the reaction between the brush friction
on the ring and the applied spring pressure may cause binding in the holders.
(ost slip-ring brushes overate radially, although there are some exceptions.
to this rule.)

In the case of commutator brush-holders, the same rules should be observed as
for slip~ring brushes.

In addition, it is essential that the holders are properly spaced so that the

brushes will all contact the commutator on the electrical neutral.

Contimied on next page.
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This means that all brush studs must be equally spaced on the yoke and the
yoke held in the proper relation to the neutral position on the commutator.
A simple method of spacing the brushes is to divide the number of commutator
bars by the number of brush studs and then set the studs s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>