
BELL SYSTEM PRACTICES 
Plant Series 

SECTION 026-706-701 
Issue 5- D, August, 1960 

AT&T Co Standard 

206-TYPE SELECTORS 
AND 

26-TYPE BANKS 
REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This sect ion covers t he appa rat us requiremen t s and 
ad justin g proc edure s for the Nos . 206L, 206AL, 206BA, 

206BE, and 206BJ selectors and associated banks. 

1.02 Thi s secti on is reissu ed to incor por at e mate r ial from 
th e add endum in it s prop er locati on. 

1.03 R efer enc e shall be made to Section 020-010-711 cov er­
ing ge neral r equir ement s and definitions fo r additi onal 

informati on nec ess ary for th e prop er application of the require­
ment s list ed her ein. 

*1.04 Ast eri sk : Requirements are marked with an asterisk (*) 
wh en to ch ec k fo r th em would neces sit at e the dis­

mantlin g or di smounting of apparatu s, or would affe ct t he ad­
justm ent involved or oth er adjustment s. No check need be made 
for th ese r equirement s un less the appa ra tu s or pa r t is made 
acce ssible for other reaso ns or it s performan ce indicat es t hat 
such a ch eck is advi sa ble . 

1.05 One dip of KS-8370 oil or KS-8559 lubr icant , for the 
pur pose of thi s sec tion, is th e amount of lubricant 

retain ed on th e K S-14164 No. 4 a r t ists show ca rd bru sh aft er 
being dippe d int o th e lubr ica nt to a depth of appro x imat ely 
3/ 8 inch and scra pe d once ag ain st th e side of th e contain er as 
th e bru sh is remove d . 

1.06 A co lum n of grease for the purp ose of thi s section is a 
cylind ri cal-shaped quantity of KS-7471 gr ease dis­

charged fr om the nozzle of tl;ie No. 353C grease gun of the length 
specified in th e requir ements . 

1.07 Make-busy Informatio n: Before making any of the in-
specti ons or readj ustments spec ified herein , as certain 

whether or not it is necessary to make any of th e circuit s busy . 
Circuits whi ch are so affected should be made busy in the ap­
proved mann er, and the necessary rel ays should be held operated 
or nonoperated to isolate the selector circ uit. 

1.08 Steady and Un iform Operation : A selector operates 
steadily and uniformly when it op erates regul a rly under 

self -interruptions for not less than ten revolutions. If the se­
lector is wi r ed so it cannot be rotated under self-inte r ruptions , 
it shall be rotated under control of th e relay wir ed to it s int e r­
ru pte r contacts for at least ten revolutions . A slight he sitation 
or mo mentary change of speed at or about the time the rotor 
bru shes engage the feeder brushes is not objectionable if it 
recu r s reg ularly. A distinctive click indicating th e failure of the 
pawl to latch up over a tooth shall not be present. It is satis­
factory to rotate the selec tor for appr oxim ately one minute and 
to judge its ope ration by ten consec ut ive revolutions thereafter . 

1.09 Selector Circ uit: The selector circ uit referred to he r ein 
or dinarily consis t s of the selector magn et coi l. Howeve r , 

when apparatus such as a resis tor, or relay , or combinations 
thereof, is wired into t he circ uit so as to be in series with the 
selector coil during nor m al circui t operation, it sh all be consid­
er ed as a part of th e selector circuit . For re quir ements 2.29, 
2.30, and 2.31, the selec tor circ uit shall be etx end ed to include 
the int er rup t er contacts w ith spark protection. 

1.10 High or low voltage refers to the pote ntia l drop or 
closed circuit voltage across t he selector circuit wit h the 

test set connected to t he inter ru pter sp r ing which is wi red to th e 
magnet coil. The specified pote ntia l drop must be regu lat ed as 
far as po ssible by the use of t he auxi liar y bat t ery used with t he 
selector test set. A serie s r esis ta nce may be used to obtain the 
cor rect potent ial when necessary, bu t thi s resis tance must always 
be less than that which would be su fficient to correct for a 
differe nce of one cell. 

1.11 Numbering of Rotor Brushes: T he ro t or bru sh pai r s are 
nu mbered from the left to righ t , fac ing the fr ont of the 

se lect or, beginning wi t h No. 1 pai r , w hich is t he nearest to th e 
ra tche t w heel. 

1.12 Numbering of Interrupter Contact Springs: Th e inter ­
r upter con tact spr ings are numbe r ed consecut ively, 

startin g wit h th e inte r ru pte r spr ing neare st t he sprin g stop, 
w hic h is spr ing No. 1. 

1.13 Bank feeder brushes are th os e fe ede r bru she s which 
are part of th e bank . 

STANDARD POINT 
OF MEASUREME:NT 

TERMINAL N0 .2 

TERMI NAi- NO. I 

BRACKET CLAMP 

ARMATURE 
BEARI NG PIN 

(B) 

SE:LE.CTOR MOUNTING SCRE:W 

BANK 

BANK TERMINAL 

ROTOR BRUSH PAIRS 
(NUMBERED FROM 
LEFT TO RIGHT) 
INDEX WHEEL 
CE) 
LUBRICATING HOL E 

~ i>Jo-,f-T CREASE HOLE 
{A) 

HOLLDW ROTOR 
SHAFT 

MACNE T CLAMP­
ING SCREW 

MAGNET ADJUST· 
INC BUSHING 

MAC NET ADJ USTING 
LOCKNU T 

OUTER ENO (BACK) 
INNER END (FRON T) 

ARMA"T\JRE BEARINC BUSH ING 

F ig. 1-206-type Selector and 26-type Bank 

1.14 Det achable f eeder brushe s are thos e fe eder bru shes 
which are mounted as a detachab le unit by a stud used 

in place of the top selecto r mo unting screw . 

1.15 The standard po int of measurement is a poin t on the 
driving arm beneath t he paw l spring to which the 

driving paw l is fastened, as shown in Fig . . I. 
1.16 Selectors which do not m eet the test requiremen t s for 

r equiremen t 2.28, 2.29, 2.30, or 2.31 shall be exerci sed 
fo r approxima t ely one min ute and then, if ne ce ssary, they sha ll 
be cl eaned and r elubricated and then retested for th ese 
r equire ments . 

1.17 Position of Selector When Requirements Are Me t : 
Unless othe rwise specified, all req u irement s shall be met 
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SECTION 026-706-701 

with the parts in the position which they assume after being 
operated electrically. 

1.18 All rotor brush requirements shall be met on both ends 
of the rotor brush assembly. 

1.19 Running and Stepping: In the circuit requirement 
table, test clip data is given to indicate the method of 

connectin g the test set to the selector in checking and r eadjust ­
ing to meet the requirements specified herein. For Running 
(previously Requirements for Running) and For Stepping 
(previously Requirements for Stepping) appears in the Remarks 
column and is associated with the test clip data . The data, 
For Runnin g, is for use in cleaning and lubricating the selector 
and for checking requirements 2.29, 2.30, and 2.31 on those 
selectors where these requirements apply or wherever it is 
neces sary to rotate the selector under self-interrup tion s or 
under control of the relay wired to its interrupter contacts. 
The data, For Stepping, is for use in cleaning and lubric ating 
in case th e selector is not wired for operat ion on self -int errup ­
tions , and in checking requirement 2.22, 2.27, 2.28, or where­
ever it is necessary to operate the se lector step by step. 

1.20 Uae of Teat Lamp and Dental Mirror: The No. Sl0C 
test lamp and No . 376A dental mirror may be use<l in 

connecti on with the visual inspections specified in Part 2, Re­
quirem ents . In using the No. SlOC test lamp, make sure that the 
proper cord is used for the available voltage. 

1.21 Moving Rotor Brushes by Hand: In all cases where it is 
necessary to move the rotor brushes by hand, do this by 

manually holding the armature against the core and grasping 
the free ends of the rotor brushes between the contact portion 
and the hub. 

1.22 To step the selector manually, apply sufficient pressure 
to the bottom of the armature, as shown in Fig. 2, to 

force it upward against the core and then release the annature. 
In some cases it may be necessary to apply the force with a snap 
in order to obtain a slight whip of the driving arm so that the 
driving pawl will engage a tooth of the ratchet wheel. Never 
step the selector manually by means of the driving arm. 

DRIVING ARM 

Fig. 2-Method of Stepping a Selector Manually 

Z. REQUIREMENTS 

2.01 Cleaning 
(a) The ratchet wheel and armature bearings and the sur-

faces of the magnet core and armature adjacent to each 
other shall be cleaned, when necessary, in accordance with 
approved procedures. 
(b) The interrupter contacts shall be cleaned, when neces­

sary, in accordance with Section 022-100-811. 
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(c) If the rotor bearings were la st lubricated with KS-8496 
lubricating compound and are to be relubricated with 

KS-7471 grease, KS-8370 oi l, or KS-8559 lubricant, the rotor 
bearings shall be cleaned in accordance with approved pro­
cedure s before applying the new lubricant. 

2.02 Treating of Banks and Rotors (Applies After Turnover 
Only) 

(a) Bank Terminals: Bank terminals shall be cleaned and 
treated when necessary in accordance with approved 

procedures. The first treatm ent shall consist of cleaning with 
No . 29 aloxite sleeving followed by treating with No. 30 
oiled sleeving. Subsequently the bank t ermina ls shall be 
treated with No. 30 oiled sleeving. 

(b) Rotors: Rotors shall be cleaned with No. 32 aloxite 
sleeving followed by treating with No. 33 oiled sleeving. 

(c) Recommended Interval for Treatment of Banks and 
Rotors: Ordinarily, banks and rotors treated with oiled 

sleeving should not require treatment more frequently than 
at yearly intervals. This interval may be extended if !01;al 
conditions are such as to insure that the parts are satis­
factory during th e exte nded interval. 

2.03 Lubrication 
(a) Location Where Room Temperature Never Goes Below 

SOF: The rotor bearings, armat ur e bearings, ratchet 
wheel teeth, and overthrow stop shall be adequately lubri­
cated . When lubrication is neces sary, the following amounts 
of lubricant shall be applied. 

Lubricant Recommended 
and Lubrication 

Part Amount Interval 

Rotor Bearing s- KS-7471 grease 2 years 
Fig. l (A)- as required 
(Drilled rotor shaft (Se e note 1) 
type or hollow rotor 
pivot nuts) 

Rotor Beari ng s- 6 dips of KS-8559 2 years 
Fig. 1 (E) - (Sol id lubricant (See 
rotor shaft type or 1.05) 
pivot-screw type) (3 at eac h side of 

rotor) 

Armature Bear- 4 dips of KS-8559 2 years 
ings-Fig. l(B) lubricant (See 

1.05) (1 a t each 
side of each 
bearing) 

Ratchet Wheel A 3/4- t o 1-in . 2 years 
Teeth-Fig. 1 (C) co lumn of 

KS-7471 grease 
(See 1.06) dis-
tributed evenly 
over the ratchet 
wheel teeth 

Overthrow Stop - Approximately 2 years 
Fig. l(D) 1/8-in. column of 

KS-7471 grease 
(See 1.06) applied 
to surface of 
overthrow stop 
adjacent to the 
driving pawl 

Note 
1. The lubricant shall be added until grease is barely forced 

out at one or both sides of the rotor. 

(b) Location Where Room Temperature May Go Below 
SOF: The rotor bea rin gs, armature bearings, ratchet 

whee l teeth, and overthrow stop shall be adequate ly lubri-



cated. When lubrication is necessary , the following amounts 
of lubr ica nt shall be app lied. 

Lubricant Recommended 
and Lubrication 

Part Amount Interval 

Rotor Bearings- 6 dips of KS-8370 6-months 
Fig. 1 (£)-(Drilled, oi l (See 1.05) (3 
solid, or pivot-screw at each side of 
type or holl ow ro tor roto r) 
pivot nut s) 

Arm atur e Bear- 4 dips of KS-8370 6months 
ings-F ig. l (B) oil (See 1.05) (1 

at eac h side of 
each bearing) 

Rat chet Wheel 3 dips of KS-8370 6 months 
Teeth-Fig . l (C) oil (See 1.05) ap-

plied while selec-
tor is operating 

Overthrow Stop- 1 dip of KS-8370 6 months 
Fig. l (D) oil (See 1.05) be-

tween driv ing 
paw l and over-
throw stop 

(c) Recommended Lubrication Intervals: The above inter-
vals may be ext ended if periodic inspections have indi­

cated that local conditions are such as to insure that the 
selectors will be adequately lubricated during the extended 
interval. 

2.04 Record of Lubrication: During the period of in stalla -
tion , a rec ord shall be kept, by date, of the lubri cati on 

of the selector, and this r ecord shall be turned over to the tele­
phone company with th e equipment. If no lubric ation ha s been 
done, the record shall so state. 

2.05 Alignment of Tips of Rotor Brushes 
(a) Fig . 3(A) - The h ·ailing edges or tips of all nonbridging 

brush. members shall be in approximate (±0 .010 inch) 
alignment. The referen ce line used as a basis for t his 
measurement shall be parallel to the axis of the rotor sha ft. 
Gauge by eye. 

AXIS OF 
ROTOR SHAFT 

BRIDGING 
BRUSH 
MEMBERS 

~~.,.,_NON-BRIDGING 
BRUSH MEMBERS 

Fig. 3-Alignment of Tips of Rotor Brushes 

(b) Fig. 3(B)-T he tips of the bri dging brushes sha ll over-
lap tho se of the nonbridging brus hes by 0.025 inch 

(±0.015 inch). 
Gauge by ey e. 
(The rotor brush members are 0.013 inch thi ck.) 

2.06 Armature Backstop Position: Fig. 4(A)-At th e time 
of t urn over, the armatu re backstop shall be positioned 

on the selector so that the straig ht portion of the stop desig­
nated (B) in Fig. 4 inclines upward to t he right. 
Gauge by eye. 

ISS 5-D SECTION 026-706-701 

2.07 Pos iti on of Rotor Brushes on Bank Terminals 
(a) Bridging Brushes: Fig. S(A) -With th e armature 

aga inst th e backstop, the retaining pawl disengage d, 
and the play of the rotor ass emb ly taken up alternately in 
the backward and forward directions, bridg ing brushes 
sha ll not touch adjacent terminal s. See (c). 
Ga uge by eye. 

(b) Nonbridging Brushes: Fig . 6(A) 
Test: With the armatur e agains t th e backstop, th e 

reta ining pawl disengaged, and the play of the roto r assem­
bly taken up alternate ly in th e backwa rd and forward 
direction s, the tip s (tr ai ling edges) of nonbridging brushe s 
shall be 

Min 1/ 64 inch 
from th e r espect ive edges of the bank te rmi na ls. See (c). 
Ga uge by eye. 

MAGNET COIL 

DR IVING SPRING 
LUG 

DRIVING SPRING 
ARM 

~~ ~-;1,~=~::;:-r-rARMATURE 
~ BACK STOP 

(A) 

Fig. 4-Armature Backstop Position 

NON - BRIDGING 
BRUSHES---/11~:::::::.~r-~ 

BRIDGING 
BRUSHES--=t-=fl'::::::l_-:1/--f / 

Fig. S-Position of Bridging Brushes on Terminals 

Readjust : Wit h the armat ur e against the backstop, 
the reta ining paw l disengaged, and the rotor assembly 
rotated in a backward directi on to take up th e play 
between the drivi ng pawl and any r atchet wheel tooth , the 
tip s (tr a iling edges) of all nonbridging brushes shall be 

1/ 32 inch 
from the leading edges of their re spective bank termin als. 
See (c) . 

Gauge by eye. 

(The bank terminals are approximately 1/64 inch t_hic_k.) 
This r equirement shall be checked on all nonbnd_gmg 
bru shes when the brushes are on the bottom termm als 
and also on the pair of nonb rid ging brushes neares t the 
inde x wheel when these bru shes are at the middle and 
upp ermost position s of the bank. 
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(c) In checking, apply press ure against the driving spring 
arm where the driving spring is attached to insure that 

the armature is again st the backstop . 

BANK 
TERMINALS 

(A) 

Fig. 6-Position ing of Nonbridging Brushes on Terminals 

2.08 Overthrow Stop Position: Fig. 7(A)-With the arma­
ture against the backstop [see r equirement 2.07(c)) an d 

the rotor assembly rotated in a backward direction to take up 
the play between the dri ving pawl and any ratc het tooth: 

(a) The driving pawl shall not bind between the ratchet 
wheel a nd the ove rthr ow stop. 

Gauge by eye. 

This requirement shall be checked at four positions of the 
ratchet whe el with the rotor brushes in a vertical position 
and horizonta l position in eac h half cycle of the rotor. 
Operate th e se lec tor (st ep by step) to the required positions. 
Take up the play between the driving pawl and any ratchet 
tooth by moving th e rotor in a backward direction and then 
r elea sing it. Grasp th e upper encl of th e driving arm 
between th e thumb and forefinger and mov e the drivin g 
arm ge ntly from side to side. Binding will be indicated if 
the driving pawl does not return to approximately its 
original pos ition. 
(b) The clearance between the driving pawl and the over­

throw stop shall be such that the motion of the rotor 
bru sh assen.bly at the brush tips is 

Max 1/ 32 inch 

Gauge by eye . 

This requirement shall be checked as follows. Disengage 
the retaining pawl, and with the rot or brush assembly in a 
convenient position, rotate the rotor brush assembly back 
and forth. Repeat this check with the opposite ends of the 
brushes contacting the bank termin als . 

2.09 Retaining Pawl Position and Tension 

(a) Fig. 7(B)-The retaining pawl shall just drop over the 
radial face of the ratch et wheel teeth when the arma­

ture is operated manually and slowly re leas ed against the 
backstop. See requirement 2.07(c). 

Gauge by eye. 

This requirement shall be checked in at least four posi­
tions of the ratchet wheel approximately 90 degrees apart. 

(b) Fig. 7(C)-The tension of the retainin g pawl against 
the ratchet wheel teeth measured at the bend in the 

pawl shall be 

Test -Min 40 grams, Max 80 grams 
Readjust-Min SO grams, Max 70 grams 

Use the No. 79C gauge . 
The application of the gauge may be facilitated by using 
a small loop of twin e looped around the pawl and the end 
of the gauge . 

2.10 Rotor Brush Alignment: Fig. 8(A)-The junction be­
tween each pair of rotor brush springs shall line up with 

the center line of th e as sociated bank feeder bru sh with in 0.014 
inch wh en the brushes are in the posi tion in which they are 
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about to pass onto th e feeder brushes. In case the bank feeder 
bru shes have been cut away, this requirement shall apply to the 
first row of bank terminals. 
Gauge by eye . 
(Bank terminals and sing le-pi ece type feeder brushes are 0.014 
inch thick.) 

SPACING WAS HE R----i~l_( _'---. -_, -""'-.c:,c-... _<i.J:}ttf\;'\-;~~'j_};_,........\l"J~ 
(C) 

CB)-.....-+...,,..--->,......~U 

ROTOR 
BR US H HUB - - -'-,---'=' v--!rt--t+--(G) 

ll-1----1-+-- (F) 

FEEDER BR US H 
(SINGLE PIECE 
TYPE )--- ------=+- ..;m~ 

DRIVING ARM 

SPRING STOP 

OUTSIDE INTERRUPTER SPRING-------' 

Fig. 7-Ratchet Wheel and Associated Parts 

ROTOR BRUSH 

CENTER LINE 
OF FEEDER BRUSH-r-t--"'11.. 

(A) 

Fig. 8--Rotor Brush Alignment 

2.11 Feeder Brush Position: Each feeder brush shall meet 
the requirement listed in Table A for the particular type 

of feeder bru shes involved : 

TABLE A 

Bank Feeder Detachable 
Brushes Feeder Brushes 

Single- Single- Z- Single- Single- Z-
piece piece piece piece piece piece 
Type Type Type Type Type Type 

(Fig. 9) (Fig. IO) (Fig.11) (Fig. 9) (Fig. IO) (Fig.11) 

(a) (a) (a) (~) (a) (a) 
(b) (b) 

(c) (c) (c) 
(d) (cl) (cl) (d) (d) (cl) 
(e) (e) (e) 
(£) (f) (f) (f) (f) (f ) 

(g) (g) (g ) 



SPACING WASHER 

ROTOR BRUSH HUB 

Fig. 9-Single-piece 
Type Feeder 
Bruah (Bal­
anced Type) 

SPACING WASHER 

ROTOR BRUSH HUB 

Fig. IO-Single-piece 
Type Feeder 
Brush 

Fig. 11-2-piece Type Feeder Brush 

(a) Fig. 7(D)-The prong s of the feeder brush shall not 
tou ch the spacing washers on the rotor at any point 

in the revolution of the rotor. 
Gauge by eye. 
(b) Fig. 7(E)-When the feeder brush is pushed away from 

the rotor with pressure app lied on the center line of the 
feeder brush and close to the crotch, the two prongs shall 
leave the rotor at the same time. 
Gauge by eye. 
(c) F ig. 12(A) -Th e po ints of contac t between the feeder 

brushes and th e rotor brush hub shall be 
Min O.QIS inch 

within the outside edge of the rotor brush hub. 
Gauge by eye . 

The single-piece type feeder brushes are 0.014 inch thick. 
Each spr ing of the chromium-plated, 2-piece ty pe feed er 
brush is approximat ely 0.009 inch thick , and each sprin g of 
the nonchromium-pl.::.ted, 2-piece type feeder bru sh is 0.007 
inch thick. 

DETACHABLE 
FEEDER BRUSHES 

Fig. 12-Detachable Feeder Brushes 
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(d) The unformed portions of the feeder and rotor brushes 
shall clear each other at all positions of the rotor by 
Min 0.010 inch 

Gauge by eye. 
(e) Fig. 7(F)-That part of the feeder brush over which the 

rotor brushes pass shall be in alignment with the bank 
t erminals within 0.010 inch. 
Gauge by eye. 
(f) The contacting portion of the feeder brushes shall 

make contact with and be approximately parallel to the 
face of the rotor brush hub, and shall not extend beyond 
the periphery of the hub, throughout the revolution of the 
rotor brushes. 
Gauge by eye. 

(g) With one end of the rotor brushes resting on the fifth 
row of bank terminals, the center line of that part of 

the feeder bru sh over which the rotor brush passes shall 
line up with th e junction of the associated pair of rotor 
bru sh springs within 0.-010 inch. 
Gauge by eye. 
The single-piece type fe ede r brushes are 0.014 inch thick. 
Each spring of th e chromium-p lat ed, 2-piece type feeder 
brush is appro ximat ely 0.009 inch thick and each spring of 
the nonchromium-plated, 2-pie ce type feeder brush is 0.007 
inch thick. 

2.12 Feeder Brush Tension 
Single-piece Type Feeder Brush per Fig. 9 
(a) Fig. 13(A) -The ten sion of the front prong of the 

feeder brush against the associated rotor brush hub, 
meas ured just below the tip, shall be 

Teat -Min 20 grams, Max 45 grams 
Readjust- Min 25 grams, Max 40 grams 

Use the No. 70] gauge. 

(B) 

SINGLE PIECE 
TYPE FEEDER 
BRUSH (BAL­
ANCED TYPE) 

ROTOR BRUSH 
HUB 

Fig. 13-Single-piece Type (Balanced Type) Feeder Brush 
Tension 

To check this requirement, step the selector elect _rically to 
a position where the rotor brushes are approximately 60 de­
grees from the upp er vertical part of the frame . Block the 
rotor brush assembly by placing the 0.012-inch blade of the 
No. 74D gauge between th e right side of "the selector frame 
and the end of the rotor pro ject ing beyond the nut and a 
too thpick between the left side of the frame and the ratchet 
wheel just above the rotor shaft. Measure the ten sion of the 
front prong. Remove th e gauge blade and the to othpick, 
step the selector el ectrica lly 180 degrees, and repeat the 
check. 

(b) Fig. 13(B) -The r ea r prong shall reliably contact the 
rotor brush hub. 

Gauge by eye and feel. 
To check thi s requirement, block the rotor brush assembly 
as covered in (a) and app ly the KS-6320 orange stick to the 
r ear p·rong to ch eck that the prong is making contact with 
the hub. 

Single-piece Type Feeder Brush per Fig. 10 
(c) Fig. 7(E)-The t ensio n of ea ch feeder brush against 

the associated rotor bru sh hub measured at a point on 
the center line of the feeder brush and close to the crotch 
shall be 

Teat -Min 65 g rams, Max 90 grams 
Readjust-Mi n 70 grams, Max 90 grams 
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Use the No. 70) gauge. 
To check thi s requirement, step the selector ele~trically to 
a position where the roto r bru shes are approximately 60 
degrees fr om the uppe r ve r tica l part of th e fram e. Block the 
rotor brush assembly by placing th e 0.012-inch blade of the 
No . 74D ga ug e between the right side of th e select or frame 
and the end of th e rotor pro jectin g beyond the nut and a 
toothpick between th e left side of th e frame and the ratc _het 
whee l just above th e rotor shaft. Measure the tens10n. 
\ Vhen checking th e tens ion of the No. 1 brush, the No. 70J 
ga uge canno t be used. Therefore, th e r_equirem ent on t_his 
bru sh is met if the tension as determmed by feel, usm g 
the KS-6320 orange stick, is approximately th~ same as the 
tension of another brush which meets the reqmrement when 
che cked with th e No. 70] ga uge . R emove the gauge blade 
and to othpick, step the selec tor electrically 180 degrees, 
and r epea t th e check. 

Two-piece Type Feeder Brush per Fig. 11 
*(d) With adjacen t brus hes held away, the spread of the 

contact ends of the 2-piece type brushes shall be ap ­
proxi mately 3/8 inch . 
Ga ug e by eye. 
The clamped part of th e retainin g spring is 3/8 inch wide. 

2.13 Rotor Brush Tension: Fig. 14(A) -The ten sion of each 
member of a brush pair, meas ur ed at a point approxi ­

mately midwa y between the prongs of th e brush member with 
th e brushes on the topm ost row of terminals , shall be within 
the limits spec ified in the following table. 
Use the No. 70J gauge . 

No . Z06L Sel No. Z06AL Sel 
No.26D Bank No.Z6FBank 

Teat Readj Teat Readj 

Min Max Min Max Min Max Min Max 

Br No. l 20 40 25 40 20 40 25 4-0 
Br No.2 20 40 25 40 20 40 25 4-0 
BrNo.3 20 40 25 40 20 40 25 40 
BrNo.4 20 40 25 40 20 40 25 4-0 
Br No.5 20 40 25 40 20 40 25 40 
BrNo.6 20 4-0 25 40 

No. Z06BA Sel No. Z06BE Sel 
No.Z6ABank No.Z6ABank 

Teat Readj Teat Readj 

Min Max Min Max Min Max Min Max 

Br No. l 25 45 30 45 25 45 30 45 
BrNo.2 25 45 30 45 25 45 30 45 
BrNo.3 25 45 30 45 25 45 30 45 
BrNo.4 25 45 30 45 25 45 30 45 
Br No . 5 30 50 35 50 25 45 30 45 
BrNo.6 30 50 35 50 25 45 30 45 

No. Z06BJ Sel 
No.Z6CBank 

Teat Readj 

Min Max Min Max 

Br No.1 20 40 25 40 
BrNo.2 20 40 25 4-0 

To check this requirement , step the selector electrically so that 
the brushes are on the topmost row of termin als. Block the 
rotor brush as sembly by placing the 0.012-inch blade of the 
No. 74D ga uge between the right side of the selector frame and 
the end of the rotor projectin g beyond the nut and a tooth­
pick be tween the left side of the frame and the ratchet wheel 
just above the rotor shaft. Apply the No . 70J gauge between the 
prongs of each brush member. Remove the blade and tooth-
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pick , st ep the selector 180 degrees, and r epeat the ~heck. On 
selectors eq uip ped with detachable feeder bru shes, 1t wt!! be 
satisfactory to check this r eq uir ement with the rotor bru shes on 
the detachable feeder bru shes inst ead of on the topmos t row of 
terminal s. 

2.14 Rotor Brush Prong Contact: Fig. 14(B)-A t lea st one 
of th e tw o prongs of each individua l bru sh memb er 

shall make contact with th e associated Lank feeder brush. The 

BRUSH NO. 6 

BRUSH NO. 5 

BRUSH NO. 4 

BRUSH NO. 3 

BRUSH NO. 2 

BRUSH NO. 

F"EEDER 

Fig. 14-Rotor and Feeder Brushes 

other pron g shall not be away from th e feeder bru sh more than 
0.005 inch. ln case th e bank feeder bru shes have been cut a\\"ay, 
thi s requir emen t shall apply to the firs t row of bank t erminals . 
Gauge by eye. 
In doubtfu l cases, touc h th e prongs of th e bru shes with the end 
of the KS-6320 orange stick and note wheth er or not both 
pron gs make co nt ac t with the bank feede r brush or bank te r­
min al in cases where th e feeder bru shes are cut away. The 
feel of the tool will be an aid to the visual check fo r the 
r equirement. 

2.15 Toeing of Bridging Brushes: Fig. lS(A)-Wh en a 
bridging rotor brush is not contacting with the feeder 

brush or bank terminals, both pairs of trailing edges of tips 
of the brush shall toe out , but the maximum separation be­
tween each pair of tips shall not exceed 0.010 inch when the 
brush members are making contact with each other. 
Gauge by eye. 

Note: At least one pair of contacting su rfaces of the 
brush shall make contact with each other. 

BRUSH 

Fig. IS-Bridging Bruah 

2.16 Heel Spacing 
(a) Fig. 16(A)-The clearance between brush members of 

adjacent pairs when the brushes are iq contact with the 
bank terminals shall be 

Min 0.030 inch 
Gauge by eye. 
The bank terminals are 0.014 inch thick. 
This requirement sh all be checked on the topmost row of 
terminals. On selectors equipped with detachable feeder 
brushes it will be satisfactory to check for this require­
ment on the detachable feeder brushes. 



(A) 

Fig. 16--Heel Spacing Between Brush Members of 
Adjacent Pairs 

(b) Fig . 17(A)-The heel s of the rotor brush members 
shall clear the sides of the bank feeder brushes ju st 

before the rotor brushes engage the feeder brushes by 
Min 0.015 inch 

Gauge by eye. 
The bank termi nals are 0.014 inch thick . 
In case the bank feeder brushes have been cut away, this 
requirement shall apply to the first row of bank terminals. 

(Al 

HEEL 

Fig. 17-Heel Spacing Between Brush Members and 
Bank Feeder Brushe ·a 

2.17 False Contacting 
(a) Nonbridging Brushes: Fig. 18(A) -The clearance be-

tw een th e he els of nonbridging brush members and 
their associated bank terminal s, when their contacting 
edges are in contact with each othe r between the bank 
feede r brush and the first bank terminal, the eleventh and 
twelfth t er minals, and the second and third terminals from 
the top of the bank shall be 

Min 0.015 inch 
Gauge by eye. 
The bank t er minals are 0.014 inch thick. 
In case the bank feeder brushes have been cut away, this 
req uirement shall apply between the first and second bank 
terminals. 

BANK 
TERMINALS--------_./ 

(A) 

Fig. 18--Nonbridging Brush 
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(b) Bridging Brushes: Fig. 19(A) -The heels of bridging 
brushes shall clear the first bank terminal ju st before 

th e rotor bru shes engage th e feeder brushes by 
Min 0.015 inch 

Gau ge by eye. 
The bank terminals ar e 0.014 inch thick. 
In case the bank feeder brushes have been cut away , thi s 
requirem en t shall app ly to th e second row of terminals. 

2.18 Clearance Between No . 1 Rotor Brush and Driving 
Arm: The cleara nce between the No. 1 brush and the 

driving arm with the rotor brush assembly in the position it 
assu me! after being operated electrically and with the side play 
of the armature taken up towar d the right, as viewed from the 
fron t , sha ll be 

Min O.QlS in ch 
Gauge by eye. 
The rotor brush memb ers are 0.013 inch thick. 
To check thi s requirement, operate the selec tor electrically 
until the No . 1 rotor brush is adjacent to the top edge of the 
driving arm. Take up the side play of the armat ur e to the right 
as viewed from the front. Observe the cleara nce of the No. 1 
rotor brush and the top edge of the driving arm . The require­
ment shou ld be checked on both halves of the rotor brush 
assembly . 

BRIDGING BRUSH 

NARROW TYPE 
FEE DER BRUSH 

Fig. 19-Bridging Brush 

2.19 Driving Spring Tension: Fig. 20(A)-The drivin g 
spring tens ion, measured at the sta ndard point of meas­

urement as th e driving pa wl drop s over a ratchet wheel toot h, 
shall be 

Gram• 

Selector Min Max 

No. 206L 800 
No.206AL 800 
No.206BA 800 
No . 206BE 900 
No . 206BJ 650 750 

Use the No. 79B gauge. 
Note: Fig . 20(B)-The outside interrupter spring shall 

not be in contact with th.e driving arm stud when the 
above requirement is met . 

To check this requirement , place a toothpick between the inter­
rupter springs ju st below the contact point to force the outside 
interrupter spring away from possible contact with the driving 
arm stud when the armature is fully oper ated . Apply the No . 79B 
gauge to the standard point of measurement and hold the gauge 
horizontally. Meas ure th e tension at the instant the driving 
pawl drops over th e next too th of the ratchet wheel. It is advis­
able to check the me asurement two or three times because of 
the possibility of the gauge twisting at the point where it is 
att ached to th e driving arm. 

2.20 Armature End Play: The armature shall have an end 
play on its shaft of 

Min. 0.005 inch 
Gauge by eye and feel. 
To check thi s requirement, move the armature from one side to 
the other and observe the cleara nce between the arm atur e bear­
ing bushings and the lug s of the fram e. 
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2.21 Clearance Between Rear Corners of Armature and 
Luga of the Frame: Fig. 4(D)-The clearance between 

the rear corners of the armature and the lugs of the frame 
shall be 

Teat -Min 0.003 inch 
Readjust-Min 0.005 inch 

Use the No. 74D gauge. 
To check this requirement, move the armature toward one 
lug as far as possible and insert the No. 74D gauge in the gap 
between the armature and this lug to measure the clearance 
at the rear corner. Using the No. 376A dental mirror, observe 
the clearance. Move the armature toward the other lug and re­
check at that lug. 

2.22 Armature Airgap: Fig. 4(C)-
(a) With the magnet electrically operated on the voltages 

shown in the table below and the overthrow or whip 
removed, the gap between the armature and the magnet 
core shall be such that the driving pawl will engage all 
ratchet wheel teeth throughout a complete revolution. This 
requirement shall be checked in all positions of rotation. 
Gauge by eye and eliminate the overthrow or whip as 
follows. 
Apply sufficient pressure against the outside interrupter 
spring above the offset to prevent the armature from operat­
ing when· the magnet is electrically energized. Remove the 
finger pressure gradually, permitting the armature to op­
erate slowly and thereby eliminating overthrow or whip of 
the armature arm. The requirement is met if the selector 
steps when the finger pressure has been removed and the 
magnet de-energized. 
(b) Fig. 4(A)-With the magnet electrically operated on 

the voltages shown below, the gap between the arma­
ture and the backstop shall not exceed 

0.030 inch 
Use the No. 92] gauge. 

Max Volts 

Selector Teat Readjust 

No. 206L 45 44 
No.206AL 45 44 
No.206BA 20 19 
No.206BE 20 19 
No. 206BJ 15 14 

2.23 Contact Alignment: The point of contact shall fall 
wholly within the boundary of the opposing contact. 

Gauge by eye. 
2.24 Position of Inside Interrupter Spring (Spring No. 1): 

The long insulator shall be held against the off se t end 
of the bracket by the pressure of the No. 1 contact sprmg. 

Gauge by feel and eye. 

2.25 Tension o_f the Outside Interrupter Spring (Spring 
No. 2): Fig. 20(C)-The tension of the outside inter ­

rupter spring (spring No. 2) measured in line with the out­
side interrupter spring contact shall be 

Grams 
Selector Min Max 

No.206L 100 400 
No.206AL 100 300 
No.206BA 100 300 
No . 206BE 100 300 
No.206BJ 100 300 

Use the No. 79B gauge. 
A small loop of twine may be used to attach the end of the 
gauge to the outside interrupter spring. 

2.26 Driving Pawl Tenaion and Position 

Driving Pawl Tension 
(a) The tension of the driving pawl against the ratchet 

wheel, measured at the bend near the ratchet wheel end 
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of the pawl with the armature in the electrically operated 
position, shall be 

Teat -Min 90 grams, Max 150 grams 
Readjust-Min 100 grams, Max 140 grams 

Fig. 20-Driving Pawl and Aaaociated Parts 

Use the No. 70] gauge applied at the right-hand side of the 
pawl. 

Driving Pawl Position 
(b) The sides of the driving pawl along its length shall be 

parallel with the sides of the ratchet wheel. 
Gauge by eye. 
(c) Fig. 7(G)-The driving edge of the pawl shall be parallel 

to the axis of the rcltor brush assembly. 
Gauge by eye. 
Check this requirement by observing the motion of the 
pawl as it is clamped between the ratchet wheel tooth and 
the overthrow stop by intermittently forcing the rotor 
brush assembly in the direction of rotation and noting 
whether or not there is twisting motion of the pawl. 
(d) The tip end of the driving pawl shall in no case extend 

beyond either edge of the ratchet wheel. 
To check this requirement, operate the selector electrically 
for a complete revolution and then check at four posi­
tions approximately 90 degrees apart after being stepped 
electrically to these positions. 

2.27 Magnet Pull Teat: Fig. 20(D)-When the following 
voltages are applied 

Max Volta 

Selector Teat Readjust 

No.206L 45 44 
No.206AL 45 44 
No.206BA 20 19 
No.206BE 20 19 
No.206BJ 15 14 

the selector magnet shall be capable of drawing up the arma­
ture so that the driving pawl falls into the next tooth when .the 
pull of the driving spring is supplemented by a pressure of 

Selector 

No.206L 
No.206AL 
No.206BA 
No.206BE 
No. 206BJ 

Mio Grams 

so 
so 
so 
so 

100 
applied horizontally with a push gram gauge at a point opposite 
the standard point of measurement. 
Use the No. 79C gauge. 



2.28 Step Teat: Fig. 20(A)-The selector sha ll be capable of 
taking a full step where the rotor bru shes step onto th e 

feeder brushes when the load on th e driving spri ng is incr eased 
by the application of the following tensions 

Min Grams 

Selector Teat Readjust 

No. 206L 150 300 
No.206AL 150 300 
No . 206BA 150 300 
No. 206BE 150 300 
No.206BJ 125 250 

applied at the standard point of measurement in a horizontal 
direction opposed to the pull of the driving spring. This require­
ment shall be met at both ends of the rotor brushes. 
Use the No . 79B or 79C gauge. 

2.29 Speed (No. 206AL Selector Only) When 

Teat -Max 45 volts 
Readjust-Max 44 volts 

is applied across the selector circuit , the rotor brushes shall pass 
over not less than 20 terminals per second. Determine the speed 
of th e se lector by timing five compl ete revolutions (220 steps) 
of th e rotor brush assembly with a KS-3008 stop watch or 
equiva lent. 

2.30 High-voltage Interrupter Contact Teat (Nos. 206L, 
206AL , and 206BJ Selectors Only)-The selector shall 

start from its normal position and continue to operate steadily 
and uniformly under self-interruptions when the voltage speci­
fied below is applied across the selector circuit 

Min Volta 

Selector Teat Readjust 

No . 206L 50 51 
No.206AL 50 51 
No.206BJ 21 22 

and when a 0.003-inch gauge is held between the micarta insu­
lator and the spring stop directly behind the contact on the 
No. 1 interrupter spring. 
Use the No. 74D gauge. 

2.31 Low-voltage Interrupter Contact Teat (Nos. 206L, 
206AL, and 206BJ Selectors Only) 

(a) The selector shall start from the normal position and 
continue to operate steadily and uniformly when the 

voltage specified below is applied across the selector circuit 
and 

Max Volta 

Selector Teat Readjust 

No. 206L 45 44 
No.206AL 45 44 
No. 206BJ 15 14 

when a 0.003-inch thickness gauge is held between the lip 
of the No. 2 interrupter spring and the driving arm stud. 
Use the No. 74D gauge. 
Take care to hold the gauge parallel to the lip of the inter­
rupter spring and not to apply any pressure which would 
tend either to lift the spring away from the stud or to 
impede its action . 
(b) All interrupter operation requirements 2.29, 2.30, and 

2.31(a) shall be met with the same interrupter adjust­
ment. 

2.32 Clearance Between Driving Arm Stud and Interrupter 
Spring (Applies Only to Nos. 206BA and 206BE 

Selectors) 
(a) Fig . 20(B)-Where the interrupter spring (spring No. 2) 

is connected in a circuit , the clearance between the 
driving arm stud and this spring shall be 
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Test -M in 0.035 inch, Max 0.056 inch 
Readjust -11in 0.041 inch, Max 0.050 inch 

U se th e No. 131A gauge . 
(b) The selectors cover ed in (a) above shall rotate step by 

step for two compl ete revolutions on 

Teat -Max 20 volts 
Readjust-Max 19 volts 

3. ADJUSTING PROCEDURES 

3.001 List of Tools, Gauges, Materials, and Teat Apparatua 

Code or 
Spec No. 

Tools 

243 

303 
325B 

344 
q,353C 

359 
363 
(2 Required) 
376A 
379A 
417A 

425A 
456A 
485A 
SlOC 
(or Replaced 
510B) 
541A 
622A 
R-1760 
KS-6320 
KS-7782 
KS-8097 

KS-14164 
KS-14250, L1 

(2 Required) 

Description 

3/16- and 5/ 8-inch Hex. Closed Double-end 
Flat Wrench 
Spring Adjuster 
Adjuster 

Off set Screwdriver 
Grease Gun (Must be equipped with No.571A 
curved no zzle) 
Magnet Core and Armature Cleaning Tool 
Spring Adjuster 

Dental Mirror 
Adjuster 
1/4- and 3/8-inch Hex. Open Double-end 
Fl at Wrench 
Selector Holder 
Adjuster 
Smooth-jaw Pliers 
Test Lamp [Mu st Be Equipped with No. 561A 
Straight Tip and W2CB (24V) or W2BL 
(48V) Cord] 
1/4-inch, 12-point Doub le-end Box Wrench 
Selector Holder 
Frame , and Armature Adjuster 
Orange Stick 
Parallel-jaw Pliers 
7 I 16- and 5/8-inch, 12-point Offset Box 
Wrench 
No . 4 Artist's Show Card Brush 
Flashlight (Equipped with 2 Dry Cells) 
3-inch Cabinet Screwdriver 
P-lol'lg-nose Pliers 

q,Part of the No. 1003A tool kit. 

Gauges 

70J 
74D 

79B 
79C 
92J 

112A 

131A 

KS-3008 

KS-6 909 

0-150 Gram Gauge 
Thickness Gauge Nest (Consists of a nest of 
75-type gauges) 
0-1000 Gram Push-pull Tension Gauge 
0-200 Gram Push-pull Tension Gauge 
0.030-inch Nonmagnetic Offset Thickness 
Gauge 
0.040- and 0.050-inch Double-end Thickne ss 
Gauge 
Thi ckness Gauge Nest (Consists of a nest of 
132-type gauges) 
Stop Watch (or equivalent watch with 
second hand) 
Thickness Gauge Nest 
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Materials 

KS-7471 
KS -7860 
KS -8370 
KS-8559 
KS-14666 (or 
Replaced 
D-980 63) 

KS-6 542 
(6 Required) 

Test Apparatus 

32A 
35D or 35F 

or 
]94706 

W3B 
1W7A 
1W13B 
(2 Required) 

Code or 
Spee No. 

Test Apparatus 

2P 9B 
2PIOB 
2\Vl7 A 
(3 Requ ir ed) 

Grease 
P etroleum Spiri ts 
Oil 
Lub ricant 
Cloth 

Pipe Clea ner 
H ardwood Too thpi ck , Fl a t at One End 
P oin te d at Other ' 
Dry Cell 

T es t Se t 
T est Se t 

200- and 206-t ype Selector T est Se t 
per SD-90013-0 1 
Cord 
Cord 
Cord (M ust be equipped with one No. 364 
too l and one No . 365 to ol) 

Corel 
Cord 

Description 

Cord (Mus t be eq uipped with tw o No. 365 
too ls. For use with 35- typ e te st set) 

·we ston Mod el No. 931 DC Vo ltm ete r with 
300/150 / 75/ 30 Scale (o r replaced No. 280 or 
No. 281 de voltmeter with 150/ 60/ 3 sca le) 

3.002 Use of No. 425A and No . 622A Selector Holders: In 
general, when making ad ju stm ent s on se lec tor s wh ich 

ar e nonrig idly mount ed, necess itatin g plac ing an excessive str a in 
on the mounti ng, such as in ad ju sting th e dr iv ing sp rin g lug fo r 
requirem ent 2.19, use the No. 425A se lec tor holder on flat-type 
mountin g plat es or th e No. 622A selector holder on chan nel-t ype 
mountin g plates to hold th e se lector by puttin g the se lector 
holder in place as shown in Fig. 21 or F ig. 22 and tightening 
th e thumb screw on the wing nut . 

MOUNTING PLATE 

NO. 425A 
SELECTOR 
HOLDER---~ :, 

THUMB SCREW 

Fig. 21-No. 425A Selector Holder in Place on Nonrigidly 
Mounted Selector on Flat-type Mounting Plate 
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WING NUT ----lc-~~t,._ 

MOUNTING PLATE 

Fig. 22-No. 622A Selector Holder in Place on Nonrigidly 
Mounted Selector on Channel-type Mounting Plate 

3.003 Method of Connecting J94706 Portable Teat Set--G/V 
Preparation (W here Battery is P erm anently Conn ected 

to One Termin al of th e Magn et Coil)-Place a ll keys of the 
test set in their normal positions, set the rheostats in their "off" 
po siti ons, and connect the patching cords to the test set in 
ac cordance with Fig. 23. In making the conn ections and tests 
obs er ve the points covered in (a) to (f), inclusive, below. ' 

(a) Connection of PBX Battery and Ground to Test Set: 
Conn ect PBX battery and g round to the te st set in 

either of the following manners: (1) Plug one end of the 
2P9B cord int o th e BAT -G jack of the test se t and the 
othe r encl into the frame battery and gro und supply jack: or 
(2) Connect battery and gro und to the re spec tiv ely labe led 
BAT and G binding posts of the te st se t with the 1 W13B 
cords. 
(b) Connection of Auxiliary Battery to Teat Set: Th e 

auxiliary battery is used to facilitate providing th e re­
quir ed volta ge across the selec tor circuit. Provision is made 
for connecting this battery int o the selector circuit so it 
may eith er aid or oppose the PBX battery voltage. It con­
sist s of sufficient dry cell s to produce a tot al vo lta ge on the 
selector circuit which either eq ual s or slight ly exceeds the 
required volhge. Ch ec k the conditi on of the dry cells in 
th e auxi liar battery at th e start of th e work to in sure tha t 
they are in satisfactory condition for te sting selecto rs. 
[See (g) for m et hod of testing dry cells.] Con nect the r ed, 
white, and blue co nduc tors of one end of the W3B c.ord to 
the respectively labeled binding posts of th e test se t. Con ­
nect th e white conductor o f the other end of thi s cord to the 
positi ve( + ) terminal of the aux iliary battery and the red 
and blue conductor s to points on th e battery as described 
below in (d) and (e) . 
(c) Conn e-etion of Selector to Test Set: Connect the clip 

end of the 1 W7 A cord to the · interrupter spring which 
is w ir ed to the se lector magnet coil to check the volta ge 
acros s th e se lec tor circuit and also to ch ec k those require­
m ents where it is necessary that the se lector be rotated 
step by step. In checking those requir eme nts where it is 
necessary that the se lector rot a te und er control of its inter­
rupter contacts, connect the clip or socke t end of this cord 
to the interrupter spr ing termin a l which is not wired to the 
select or magnet. Plug the other end of this cord into the 
TST jack. 
(d) Obtaining High Voltage: Operate the HV and VM 

keys of the test set t o ob t ain the high voltage used in 
checking r eq uirement 2.30. Connect the r ed conductor of the 
W3B cord to th e auxili ary batt ery at a point such that the 
volta ge of th e auxiliary batter y, whe n ai din g the PBX bat­
tery, will give a voltage equal to or slightly above the re­
quired vo lta ge . Where thi s voltage exceeds the r equired 
voltage, obtain the exact voltage required by means of the 
HV rheostat, exe rcising care to keep the r es istance of the 



rheostat as low as possible because if the resistance is 
excessive it will have a decided effect upon the operation of 
the selector. If the required voltage can be obtained without 
using the auxiliary battery, connect the red conductor to the 
positive pole of the auxiliary battery at the same point as 
th e white conductor is connected . Restore the VM key. 
When making a runnin g test, leave the HV key operated. 
(e) Obtaining Low Voltage: Operate the LV and VM keys 

of the test se t to obtain the low voltage used in 
checking requirement s 2.27, 2.29, 2.31, and 2.32. Connect 
the blue conductor of the W3B cord to the auxiliary battery 
at a point such that the voltage of the auxiliary battery, 
when opposing th e PBX battery, will give a voltage equal 
to or slightly above the required voltage. Where this voltage 
exceeds the required voltage, obtain the exact voltage re­
quired by means of the L V rheostat, exercising care to keep 
the resistance of the rheostat as low as possible because, if 
the resistance is excessive, it will have a decided effect upon 
the operation of the selector . If the required voltage can be 
obtained without using the auxiliary battery, connect the 
blue conductor to the positive pole of the auxiliary battery 
at the same point as the white conductor is connected. Re­
store the VM key. When making a running test, leave the 
L V key operated. When making a stepping test, operate and 
release the L V key for each step of the selector. 
(f) Use of No. 32A Teat Set in Testing Selectors at a 

Distance From the Teat Set: When testing selectors on 
the top of the frame, or at a distance from the selector test 
set, the No. 32A test set may be used in place of the LV and 
HV keys. Do this by inserting the plug of the No. 32A test 
set in the EXT KEY jack of the te st set . Depress the white 
button for low voltage and the red button for high voltage. 
(g) Checking Condition of Individual Dry Cella Used in 

Auxiliary Battery: To check the condition of the dry 
cells used in the auxiliary battery, restore to normal all keys 
of the test set. With th e W3B cord connected to the test 
set as covered in (b), connect the white conductor to the 
positive ( +) terminal of an individual dry cell and connect 
the red conductor to the neg ative (-) terminal of the cell. 
Operate the BAT TST key of the test set and observe the 
reading of the voltmeter. If the reading is less than 0.55 
volt, the dry cell is unfit for further use. 

VOLTMETER 

RHEOSTATS 

BLUE CONDUCTOR 
SEE 3.003 {e) 

KV 

KEYS 
AUXILIARY 
BATTERY----

A SEE 3 003 (c) 

~ L2P9B CORD 
SEE 3.003 (a) 

Fig. 23-Method of Connecting J94706 Portable Teat Set 
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3.004 Using the Noa. 35D and 35F Teat Seta 

Preparation 
(a) Connection of PBX Battery and Ground: Connect PBX 

battery and ground to the tes t set shown in Fig. 24 by 
inserting the No. 310 plug on one end of the 2Wl7 A cord 
into the SIGNAL BATT & GRD jack in the test set and 
connecting the No . 360B tool (black shell) and No. 360C tool 
(white shell) on the other end of the cord to ground and 
battery suppli es, respectively, on a test connecting block or 
fuse panel by means of No. 365 tools inserted in the 
360-type tools. If a jack having a batte~y and ground 
supply is available , use a 2PlOB cord and insert the No. 309 
plug into this jack and the No. 310 plug into the SIGNAL 
BATT & GRD jacks in the test set . Two 1W13B co rd s with 
No. 364 tools at one end and No. 365 tool s at the other end 
may be used instead of the 2Wl7 A or 2P10B cords, in which 
case, connect battery and ground to the BATT and GRD 
terminals , respectively, of th e test set. 

Note: To avoid possible grounding of the battery supply 
lead, connect the cord to the test set first and when 
disconnecting remove th e cord from the t est set last. 

(b) Connection of Selector to Test Set to Check Voltage 
and Step-by-Step Operation: Plug a 2W17 A cord 

into the TEST T&R jack of the test set and connect the 
black (ring) conductor to the interrupter spring wired to 
the magnet . 
(c) Connection of Selector to Teat Set to Check Running 

Operation: Plug a 2Wl7A cord into the TEST T&R 
jack of the test set and connect the black (ring) conductor 
to the interrupter spring that is not wired to the magnet . 
(d) Preparation of Keya, Switches, and Sliders: Operate the 

G knife switch to GRD and operate the BATT & 
GRDCO key. Move the sliders of the No. 3 and No. 4 rh eo­
stats to the extreme left to remove all resistance. 

NO. 310 PLUGS 

NO. 310 
PLUG 

2W17A CORO 

BLACK CONDUCTOR 
SEE 3 .004 
ta) (b ) & (c) ___ ..__. ... I 

Fig. 24-Method of Connecting No. 35D or No. 35F Teat Set 
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(e) Connection of Auxiliary Battery to Cord and Jack 
For High Voltage: Connect the black (ring) conductor 
of the 2Wl7 A cord to the positive ( +) termin al of 
th e auxiliary battery and insert the cord into th e TEST 
EXT KEY 3R jack. 
For Low Voltage: Connect the black (ring) conductor 
of the 2W17 A cord to the ne ga tive ( - ) terminal of 
the auxiliary battery and insert the• cord into the TEST 
EXT KEY 4W jack. 

Connect the white (tip) conductor t o the other terminal of 
the auxiliary battery, negative (-) in the case of high 
voltage and positive ( +) in the case of low voltage. It may 
be necessary to later shif t this conductor from cell to cell 
to obtain the proper voltage . 
Method 
(f) Stepping and Running-High Voltage: With the test 

~et and se lect or connected as described in (a), (b), and 
(d) and with the auxiliary battery connected as described 
in (e) for checking on high voltage, operate th e VM, 
75 volts, and No. 3 key and read the volt age. Release the 
No . 3 key and shift the white conduct or on the dry ce ll 
t ermin als as required until the voltage is equal to or not 
more than 1.5 volts more than the specified high voltage. 
Reoperate the No. 3 key and adjust the sliders of the No . 3 
rheostat as required, to obtain th e exact voltage. Oper a te 
and rele~se the No. 3 key several times. The selector should 
step on each release of the key. With th e No . 3 key r~leas e~, 
change the connection of the 2Wl7 A cord as described m 
(c). Operate and hold th e No. 3 key or close the locki!1g 
switch and the selector sho uld rotate under control of its 
interrupt er contacts. 
(g) Stepping and Running-Low Voltage: With the test 

set and se lecto r conn ected as described in (a), (b), and 
(d) and with the auxiliary battery connected as describ ed 
in (e) for checking on low voltage, operate the VM, 75 
VOLTS , and No . 4 key and read th e voltage. With the No . 4 
key rel eased, shift the white conductor on the dry cell 
t erminals as required until the voltage is eq ual to or not 
more than 1.5 volts more than the specified low voltage. 
Reoperat e the No. 4 key and adjus t the sliders of the No. 4 
rheostat as r equired to obtai n the exac t vo ltag e. Operate 
and rel ease the No. 4 key several times . The se lector shou ld 
step on eac h relea se of the key. With the No. 4 key released, 
change the connection of the 2W17 A cord as descril ?ed 
in (c). Operate and hold the No. 4 key or close the lock1!1g 
switch and the selector shou ld rotate under con trol of its 
interrupter contacts . 
(h) Checking Condition of Individual Dry Cells Used in 

Auxiliary Battery: To check the cond iti on of the indi­
vidu al dry ce lls used in the aux iliary battery, operate the 
BATT & GRDCO key and the VM key . Pl ace the REV 
key in normal position and the G switch in open posit ion . 
Move a ll slid ers to the extreme right . Plug the 2Wl7A 
cord into th e T & R jack. Connect th e black conduc tor of 
the 2Wl7A cord to the pos iti ve ( +) terminal and the 
white conductor of. th e cord to the ne ga tive (-) terminal 
of the individu al dry ce ll. Operate th e telegraph key an d 
read the volta ge . If the voltage is less than 0.55 volt, the 
dry cell is un fit for further use. 

3.005 Using the Voltmeter 

Preparation 
(a) General: Where the current thr 0ug h the selector ex-

ceeds 750 milliamperes or wh ere the ]9 4706, No . 35D, or 
No. 35F te st set is not ava ilab le, selectors ma y be te sted by 
use of the model No . 280, No. 281, or No . 931 vo ltm r,· :1.s 
shown in Fig. 25. In making th ese connect i.. :,s, use two 
1Wl3B cords with No. 364 tools on one end and No. 365 
tools on the other end. 
(b) Connection of Voltmeter to Selector and to Battery 

and Ground: Connect the No. 365 tool on the end of one 
of the 1W13B cord s to battery and connect th e No. 364 
tool attached to the other end of the same cord to the 75-volt 
negative (-) terminal of the No . 931 voltmeter or the 
60-volt negative (-) terminal of the No. 280 or No. 281 
voltmeter. Connect the No. 365 tool attached to one end of 
the other 1W13B cord to the interrupter spring wired 
to the selector magnet and connect the No. 364 tool attached 
to the other end of this cord to the positive ( +) terminal of 
the voltmeter. 
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Fig. 25--Voltmeter Connections 

(c) To Check High Voltage and Step-by-Step Operation: 
Connect battery and ground and auxiliary battery to the 

selector as follows. Connect the No. 365 tool on the end of 
one of the 1Wl3B cords to ground and connect the 
No. 364 tool on the other end of the same cord to the nega­
tive ( -) terminal of the auxiliary battery. Connect the 
No. 364 tool of the other 1 Wl3B cord to the positive ( +) 
t erminal of the auxiliary battery and the No. 365 tool of 
the same cord to th e interrupter spring wired to the ma gnet. 
(d) To Check Low Voltage and Step-by-Step Opel"at ion: 

Connect battery and ground and aux iliary battery to 
th e selector as follows. Conn ect the No. 365 tool on th e end 
of one of the 1W13B cord s to gro ·und and connect the 
No. 364 tool on the other end of th e same cord to the posi­
tive ( +) t er minal of the auxiliary battery. Connect the 
No. 364 tool of the other 1Wl3B cord to the negative (-) 
t er minal of the auxiliary battery and the No. 365 tool of 
the sa me cord to the interrupter spring wired to the magnet. 
(e) To Check Running Operation: Make connection de-

scribed in (c) for high volta ge or in (d) for low voltage 
except that the No. 365 too l is connected to the interrupter 
spring that is not connected to the magnet. 

Method 

(f) To Check Stepping and Running on High Voltage: 
Connect the voltmeter and selector as described in (b), 

(c), and (e) and read the voltage. Shift the connections on 
the dry cells as required until the voltage is not over 0.5 volt 
less or 1.0 volt more than the high voltage specified. Dis­
connect and reconnect the connection to the terminal of th e 
selector several times in order to test the stepping operation 
of the selector. To check the runn ing operation of the 
selector, change the connection to the selector as described 
in (e). 
(g) To Check Stepping and Running on Low Voltage: Con-

nect the voltmet er and selector as described in (b), (d), 
and (e) and read th e voltage. Shift the connections on the 
dry cells as required until th e voltage is not over 0.5 volt 
more or 1.0 volt less than the low voltage spec ified . Discon­
nect and reco nnect the connection to the terminal of the 
selector several times in order to te st the stepping operation 
of the sele ctor. To check the ru nning operatio n of the 
selec tor, change the connection to the selector as described 
in (e) . 

(h) To Check the Condition of Individual Dry Cells Used 
in Auxiliary Battery: Mea sure the voltage of the indi­

vidual dry cells using the 1Wl3B cords and the Weston 
model 931 voltmeter (30-volt scale) or the Weston model 
No . 280 or No. 281 voltmeter (3-volt scale). If the voltage is 
less than 0.55 volt, the dry cell is unfit for further use. 

3.01 Cleaning (Rq 2.01) 
(1) Ratchet Wheel and Armature Bearings: If upon inspec­

tion there is iound to be an accumulation of gummy oil 
or foreign matter on the ratchet wheel or armature bearings, 



apply KS-7860 petroleum spirits very sparingly with the 
KS-14164 No. 4 artist's show card brush to soften this matter 
so that it may be removed. Take care to keep the petroleum 
spirits from coming in contact with the spoolheads of the 
magnet or with any part of the bank or rotor brush assem ­
blies other than the ratchet wheel. Allow the wearing parts 
of the selector, such as the ratchet wheel or armature 
bearings, to dry and then lubricate them. 
(2) Magnet Core Gap: Insert the No . 359 cleaning tool 

between the armature and the core and apply sufficient 
pressure to the bottom of the armature to force it upward 
against the deaning tool, as shown in Fig. 26. Then forcibly 
withdraw the cleanin g tool. Repeat this operation several 
tim es, us ing first one flat surface of the tool and then the 
other, so as to remove dust and loose galvanizing scales 
that may have acc umulated between the armature and the 
core. 

Note: If a new No. 359 cleaning tool is to be used, check 
whether the tool is covered with a protective film of 
oil. If thi s condition exists, remove the film with 
KS-7860 petroleum spirits applied on a KS-14666 cloth. 

(3) Interrupter Contacts: Clean the interrupter contacts as 
covered in Section 022-100-811. 

Rotor Bearings 

(4) Remove the rotor brush assembly as covered in Sec­
tion A508.20l. 

(5) Clean the rotor shaft or hollow rotor pivot nut by 
wiping it with a clean KS-14666 cloth moist ened with 

KS-78 60 petroleum spirits. 
(6) Remove the old lubricant from the bearing hole in the 

rotor as follows, using a common pipe cleaner. Dip one 
end of the pipe cleaner in KS-7860 petroleum spirits and, 
after allowing the excess to drain off, insert the saturated 

N0.359 
CLEANING 
TOOL .. - ----..LI 

Fig. 26-Method of Cleaning Adjacent Surfaces of 
Magnet Core and Armature 

end of the cleaner into the hole . Work . the cleaner back and 
forth a few times to loosen the old lubricant, then draw 
the entire cleaner slowly through the hole so that the dry 
portion of the cleaner will remove the excess petroleum 
spirits. Remove any lint left in the hole by blowing through 
it. 
(7) Reassemble the rotor shaft and associated parts as 

covered in Section A508.201. Lubricate the rotor bear­
ings as covered in 3.03. 

3.02 Treatment of Banks and Rotors (Rq 2.02) (Applies 
After Turnover Only) 

(1) If necessary, clean and treat the rotor and bank term­
inals as outlined in Section A503.626. 

3.03 Lubrication (Rq 2.03) 
Rotor Bearings Where Lubricant is KS-7471 Grease 
(1) If KS-7471 grease is to be used to lubricate the rotor 

bearings, clean the rotor bearings as covered in 3.01 if 

155 5-D SECTION 026-706-701 

KS-8496 lubricating compound No. 3 was used the last time 
the selector was lubricated. 

(2) !nsert the tip of the nozzle of the No. 353C grease gun 
mto the g:ease hole in the end of the rotor shaft or 

hollow rotor pivot nut and apply grease as required. Take 
care not to apply more grease than necessary to barely 
force grease out of the bearing at the one side of the rotor. 
In some cases, the grease may start out at both sides of the 
rotor at the same time. 

Rotor Bearings Where Lubricant is KS-8496 Lubricating 
Compound No. 3 or KS-8370 Oil 

(3) If KS-8370 oil is to be used to lubricate the selector 
!=leap the rotor bearings as covered in 3.01 if KS-8496 

lubncatmg compound No. 3 was used the last time the 
selector was lu_bricated. 
(4) Shift the rotor on the shaft so as to take up the end 

play of th1; rotor to"'.ard one side of the selector and 
:1PP1Y t~e specified quantity of lubricant through the hole 
m the S\de of the frame. Press the rotor from side to side 
a few times to aid the lubricant in reaching the bearing 
surf'.1-ces. On selector~ no~ provided with this hole, apply the 
lubncant as shown m Fig. 27. 
(5) ~ake up t~e _end play of the rotor in the opposite direc­

tion and s1m1larly apply the specified quantity of lubri­
cant to the other bearing. 
(6) A~ature Bearing~: Apply the specified quantity of 

lubricant to each side of each bearing. 
(7) All Bearings: After lubricant has been applied, rotate 

the selector several revolutions under self-interruptions 
or step-by-st1;p, 1ep_ending upon. th1; wiring arrangement of 
the selector circuit, m order to distribute the lubricant more 
evenly over the bearings. 

Surfaces of Ratchet Wheel Teeth Where Lubricant Is 
KS-7471 Grease 

(8) ~efore lubricating the ratchet wheel t eeth, clean th em 
1f neces sary as cover ed in 3.01. 

(9) App ly about one quarter of the specified quantit v of 
grease to the ratchet wheel, placing the grease vertic ally 

on the teeth. (The ratchet w):ieel is 3/ 16 inch wide.) Step 
t!1e selector about 1(4 re':oluh?n and apply a similar quan­
tity of grease. Continue m this manner until the specified 
9uantity of_gr~ase is applied. This will insure that the grease 
1s evenly distributed over the ratchet wheel teeth. 

SELECTOR 
MOUNTING 
SC REW----4----

BANK 

KS - 14164 
NO . 4 ARTISTS SHOW 
CARO BRUSH 

Fig. 27-Method of Lubricating Rotor Bearing When 
Lubricating Hole Is Not Provided 
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Surfaces of Ratchet Wheel Teeth Where Lubricant la 
KS-8370 Oil 

(10) Before lubricating the ratchet wheel teeth, clean them 
if necessary as covered in 3.01. 

(11) Apply the specified quantity of lubricant to the surfaces 
of the ratchet wheel teeth just below the retaining pawl 

while the selector is rotating. If cleaning in accordance 
with 3.01 is unnece ssa ry, less lubricant may be sufficie_nt. 
Exercise care in applying the lubricant, as an excessive 
amount in one spo t on the r a tchet wheel may splash onto 
the brushes or bank terminal s. 

(12) Overthrow Stop: Electric a lly energize the selector and 
apply the specified quantity of lubricant to the over­

throw stop. 
3.04 Record of Lubrication (Rq 2.04) (No procedure) 

3.05 Alignment of Tips of Rotor Brushes (Rq 2.05) 
(1) If the requirement is not met, the indications are that 

the rotor brushes are loose in the assembly. In this case, 
replace the rotor brush asse mbly with a new one as out­
lined in Section A508.201. 

3.06 Armature Backstop Position (Rq 2.06) 
(1) If the armature backstop is incorrectly mounted on 

the selector, remove the mounting screw, using the 
3-inch cabinet screwdriver and remount the backstop cor­
rectly . Then check that requirements 2.07, 2.08, 2.09, 2.22, 
2.27, 2.29, 2.30, 2.31, and 2.32, inclusive, are met. 

[
3.07 Position of Rotor Brushes on Bank Terminals (Rq 2.07) 
3.08 Overthrow Stop Position (Rq 2.08) 

(1) General: W ith the armature against the backstop and 
the retaining pawl disengaged, the two ex tr eme posi­

tions of the rotor bru shes on th e bank terminals are deter­
min ed by th e positions of the backstop and the overthrow 
stop. Th e armature backstop determines the extreme back­
ward po sitions o f the bru she s on the ir respective terminals, 
and th e overthrow stop determ in es their extreme forward 
positions. When an adj ustment is made to meet any of these 
requirem ent s, the other requir ements sho uld be checked, 
and readju st ment made if necessa ry. 

(2) To change the position of the rotor brushes with resp ect 
to the leading edge of their re spect ive t er minal s, adjust 

the position of the armature backstop as follows. For a 
slight change in the position of the armature backstop, tap 
the bottom of the backstop with the R-1760 adjuster to move 
it in the required direction . If considerable movement of the 
backstop is r equired, loosen the backstop mounting screw 
slightly with the 3-inch cabinet screwdriv er and repo sit ion 
th e backstop. Tighten the mounting screw securely and re­
check the requ irement. 
(3) If the back and forth motion of the rotor brush assembly 

or the position of the overthrow stop is unsatisfactory, 
reposition the overthrow stop as follows. Loosen the over­
throw stop mounting screw with the No. 417 A wrench. 
Reposition th e overthrow stop as required. Tight en the 
mounting screw secure ly and recheck th e requirement. 

3.09 Retaining Pawl Position and Tension (Rq 2.09) 
(I) Adjust the retaining pawl position by slig htly loosening 

the retainin g pawl mounting screw with the 3-inch 
cabinet screwdriver and moving t he pawl up or down as 
required. Tighten the mounting screw. Make sure that the 
end of the pawl falls wholly within the face of the ratchet 
wheel. 
(2) Adjust the retaining pawl tension by applying the 

No . 303 adjuster to the base of the pawl as near as pos­
sible to the point where the pawl is fastened to the sele cto r 
frame and then recheck th e retaining pawl position. 

r3.10 Rotor Brush Alignment (Rq 2.10) 
3.11 Feeder Brush Position (Rq 2.11) 
3.12 Feeder Brush Tension (Rq 2.12) 

L
3.13 Rotor Brush Tension (Rq 2.13) 
3.14 Rotor Brush Prong Contact (Rq 2.14) 

Rotor Brush Alignment 
(1) In case the majority of the rotor brushes are found to 

be out of alignment in the same direction with respect 
to the bank feeder brushes or bank terminals, loosen the 
selector mounting screws with the 3-inch cabinet screw-
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driver and shift the selector to the right or left as required, 
and then retighten the screws. 
(2) Adjust an individual rotor brush spring as required with 

the No. 363 adjuster . Exercise care not to produce any 
sharp bends or kinks or otherwise to distort the brushes. 
(3) Advance the rotor brush assembly electrically for a half 

revolution, or until the opposite ends of the rotor 
brushes are about to pass onto the bank feeder brushes or 
bank terminals, and repeat the above adjustment. 

Feeder Brush Position 

(4) Adjust the feeder brushes as required with the No . 363 
adjusters or with the KS-7782 parallel-jaw pliers. 

(5) In the case of detachable feeder brushes, it may be 
necessary to loosen the detachable feeder brush unit 

mounting nut with the No. 417A wrench and shift the unit, 
making use of play in the mounting hole. If this docs not 
permit the required adjustment, remove the detacilable 
feeder brush assembly from the mounting stud and change 
the number of spacing washers as required. 

Feeder Brush Tension 
(6) Single-piece Type Feeder Brush per Fig. 9 (Balanced 

Type) : If necessary, to adjust the brush, apply the 
No. 363 adjuster to the front prong just above the crotch 
and adjust as required. In case the rear prong does not make 
contact with the rotor brush hub, insert the No. 456A 
adjuster between the feeder brushes and adjust the rear 
prong. Th en recheck the tension of the front prong. Make 
an effort to have the pressure of the two prongs approxi­
mately equal. This may be accomplished if the feeder brush 
is kept free of bows or kinks. 
(7) Single-piece Type Feeder Brush per Fig. 10: Place the 

No. 363 adjuster close to the base of the brush and apply 
a turning motion, taking care not to distort the brush. Make 
sure that the part of the bank feeder brush over which the 
rotor brush passes is not out of alignment with the first row 
of bank terminals by more than the specified amount, and 
if necessary, readjust with the KS-7782 pliers by grasping 
the brush above the point at which the rotor brushes make 
contact. Move the pliers toward the top, at the same time 
giving them a twisting motion in the direction of the desired 
tension. 
(8) Two-piece Type Feeder Brush per Fig. 11: Place the 

No . 363 adjuster on one of the individual springs of the 
feeder brush to be positioned as near to the base of the 
spring as possible and with an upward wiping movement of 
the adjuster toward the tip of the spring, tension the spring 
in the proper direction. Repeat for the other spring of the 
feeder brush. 

Rotor Brush Tension 

(9) To adjust an individual rotor brush spring, apply the 
No. 363 adjuster to the base of the brush spring close 

to the shaft of the rotor brush assembly. In the case of de­
tachable feeder brushes, it may be necessary to advance the 
selector one or two steps to adjust the springs close to the 
shaft of the rotor brush assembly; then restore the rotor 
brush assembly to its previous position to check the adjust­
ment. Take care in adjusting the brush springs not to 
change the alignment of the brush contact edges . This is 
especially important in bridging brushes where such im­
proper adjusting would shorten the contact surfaces. Also, 
take care in meeting this requirement to hold the tensi on of 
each brush as close as possible to the minimum pressure 
specified, in order that the friction of the brush load will 
not prevent the select or from meeting requirements 2.28, 
2.29, 2.30, 2.31, and 2.32. In mal<ing adjustments of brush 
spring tensions, give the adjuster a turning motion , not a 
side motion. 

(10) When adjustments have been completed on one brush 
end of the rotor brush assembly, step the selector elec­

trically (step by step) to a position where the opposite 
brush end is in the proper position and make the necessary 
readjustments as covered in (9). 

Rotor Brush Prong Contact 

(11) Set the rotor brush assembly approximately in a hori­
zontal position. Apply a No. 363 adjuster near the base 

of the prongs to hold the brush steady, and adjust the outer 



prongs as required with another No. 363 adjuster and the 
inner prongs with the No. 456A adjuster. Make an effort 
to adjust the prongs of the individual brush member so that 
both prongs contact the feeder brush. 

3.15 Toeing of Bridging Brushes (Rq 2.15) 
(1) Set the rotor brush assembly approximately in a hori-

zontal position. Then hold the heel of the brush with 
one No. 363 adjuster and use a second No. 363 adjuster on 
the contact portion of the brush to produce the required 
toeing out. Take care not to distort the brush when applying 
this adjustment. 

[
3.16 Heel Spacing (Rq 2.16) 
3.17 False Contacting (Rq 2.17) 

(1) Step the selector electrically to each of the specified 
positions. 

(2) Adjust the brushes close to the heels as required with 
the No. 363 adjuster. When detachable feeder brushes 

are installed, it will be necessary to advance the selector 
beyond these brushes to adjust the springs; then return the 
rotor assembly to its previous position and recheck the 
adjustment. Recheck requirements 2.10, 2.13, and 2.15. 

3.18 Clearance Between No. 1 Rotor Brush and Driving Arm 
(Rq 2.18) 

(1) If the No. 1 rotor brush meets requirement 2.10, failure 
to meet requirement 2.18 is probably due to a bent 

driving arm. Adjust the driving arm with the R-1760 3:d­
juster applied to the driving arm directly beneath the pomt 
where the pawl spring is attached to the driving arm. After 
adjusting the driving arm, make sure that the end of the 
driving pawl will strike the overthrow stop squarely. 

3.19 Driving Spring Tension (Rq 2.19) 
(1) Adjust the driving spring lug on the selector frame with 

the No. 379A adjuster. (Do not adjust the driving spring 
arm.) Exercise care in adjusting this lug, as it i~ possible to 
spring the whole selector frame, thereby affectmg many of 
the other adjustments. Also take care not to throw the ~ug 
out of alignment with the arm on the armature to which 
the other end of the driving spring is attached and thus 
cause unnecessary friction in the armature bearings. Make 
sure that requirements 2.27, 2.28, 2.29, 2.30, and 2.31 are 
met. 

[
3.20 Armature End Play (Rq 2.20) 
3.21 Clearance Between Rear Corners of Armature and 

Luga of Frame (Rq 2.21) 
(1) If the armature end play is not sa~isfactory or if there 

is insufficient clearance between either rear corner of 
the armature and a lug of the frame, proceed as follows : 

Armature End Play 

(a) Before adjusting a lug to correct for unsatisfactory 
end play, check the clearance between the rear 

corners of the armature and the frame lugs as follows. 
Move the armature to one side until the armature bush­
ing touches the lug. Using the No. 376A dental mirror, 
note the clearance between the rear corner and the lug 
at that side. If the clearance is approximately the same 
at both corners, adjust both lugs equally. ~f, however, 
one clearance is greater than the other, adiust the l~g 
on the side having the greater clearance. To do this , 
place the R-1760 adjuster on the lug as far ~ack 3:s 
possible and bend the lug outward. After makmg this 
adjustment, check that the clearance as covered by 
requirement 2.21 is met. 

Clearance Between Rear Corners of Armature and 
Lugs of Frame 

(b) To increase the clearance between a rear corner 
and the adjacent lug, adjust inwardly the lug on the 

side with insufficient clearance, using the R-1760 a~­
juster as covered in (a). Adjusting the lug in this 
manner will reduce the armature end play. If the end 
play is less than 0.010 inch, adjust the opposite lug out­
wardly and recheck for clearance. 

3.22 Armature Airgap (Rq 2.22) 
(1) To adjust the armature air gap, loosen the magnet 

clamping screw with the No. 541A wrench where the 
screw has a hexagonal head, otherwise use the No. 344 offset 
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screwdriver. Then loosen the magnet adjusting locknut with 
the No. 243 wrench. Adjust the airgap as required by 
moving the magnet adjusting bushing up or down with the 
KS-8097 wrench. Hold the bushing with the KS -8097 wrench 
and then tighten the locknut with the No. 243 wrench. Re­
tighten the magnet clamping screw. Recheck the adjustment. 
Repeat the operation, if necessary, until the required ad­
justment is obtained. After tightening the magnet, make 
sure there is clearance between the magnet spoolhe;i.d and 
the driving arm. Make sure requirements 2.27, 2.29, 2.30, 
and 2.31 are met. 
(2) To adjust the gap between the armature and backstop, 

loosen the backstop screw with the 3-inch cabinet screw­
driver, adjust the position of the backstop and securely 
tighten the screw. Then check that requirements 2.07, 2.08, 
2.09, 2.27, 229, 2.30, and 2.31 are met. 

3.23 Contact Alignment (Rq 2.23) 
(1) If the contacts do not line up properly, slightly loosen 

the spring pile-up screws with the 3-inch cabinet screw­
driver, adjust the position of the contact springs, and then 
securely tighten the pile-up screws. 

3.24 Position of Inside Interrupter Spring (Spring No. 1) 
(Rq 2.24) 

(1) To adjust the inside interrupter spring (spring No. 1), 
loosen the spring assembly screws with the 3-inch 

cabinet screwdriver sufficiently to permit the application of 
the No. 303 adjuster as near the base of the spring as pos­
sible. Adjust the spring as required, taking c;i.re not to 
damage the insulator. Tighten the screws securely, taking 
care ,that the long insulator is lined up with the interrupter 
spring and that the contact point falls wholly within the 
boundary of the opposing contact. 

3.25 Tension of the Outside Interrupter Spring (Spring 
No. 2) (Rq 2.25) 

(1) Readjust the tension of the outside interrupter spring 
with the No. 303 adjuster applied close to the base of 

the spring. 
3.26 Driving Pawl Tension and Position (Rq 2.26) 

Driving Pawl Tension 

(1) Hold the portion of the driving pawl which is riveted 
to the pawl spring with the No. 485A pliers. Apply the 

No . 325B adjuster to the sloping portion of the driving 
pawl adjacent to the reed spring as shown in Fig . 28. Adjust 
the driving pawl until the required tension is obtained . 
Adjusting the pawl upward increases the tension, and down­
ward decreases the tension. Recheck requirements 2.06 
and 2.08. 

RATCHCT WHttL 

OVERTHROW 
STOP 
MOUNTING 
SCREW----Mh 

l>RIVING 

DRIVING PAWL 

NO.3258 
ADJUSTER 

ARM STUD 4~~P--!a.M~s:-~:UIJ~"-

Fig. 28-Method of Adjusting Driving Pawl Tension 

Driving Pawl Position 

(2) If the sides of the driving pawl along its length a~e not 
parallel with the sides of the ratchet wheel or tf the 

Page 15 



SECTION 026-706-701 

tip end of the driving pawl extends beyond either edge of 
the ratchet whee l, apply the R-1760 adjuster to the driving 
arm beneath the point where the pawl spring is attached 
to the driving arm and adjust the driving arm so that this 
part of the requirement is met. 

(3) If the driving edge of the pawl is not parallel with the 
bottom of the tooth, hold the driving pawl and the 

pawl spring at the rivets with a pair of P-long-nose pliers 
and apply another pair of P-long-nose pliers to the horizon­
tal portion of the pawl spring and adjust this portion with 
a rotary motion of the pliers. 

3.27 Magnet Pull Teat (Rq 2.27) 
(1) If the requirement is not met, it indicates that either 

the armature air gap is too large or the spring tension 
is too high, in which case adjust the driving spring tension 
as covered in 3.19 or the armature air gap as covered in 322. 

3.28 Step Teat (Rq 2.28) 
(1) Failure to meet this test is an indication that the driving 

spring tension is too close to the specified minimum or 
that the brush load is excessive. 
(2) When necessary, check and readjust for requirements 

2.13 and 2.19. 

[

3.29 
3.30 
3.31 
3.32 

Speed (Rq 2.29) 
High-voltage Interrupter Contact Teat (Rq 2.30) 
Low-voltage Interrupter Contact Teat (Rq 2.31) 
Clearance Between Driving Arm Stud and lnternapter 
Spring (Rq 2.32) 

(1) When a considerable amount of adjusting is required, 
adjust the spring stop with the No. 379A adjuster, but 

when a slight adjustment is required, adjust the interrupter 
spring with the No. 303 adjuster. To use the No. 379A ad­
ju ster, apply it to the spring stop from the side nearest the 
ma gnet coil as shown in Fig. 29 and adjust the spring stop 
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as required. In making this adjustment, exercise care to 
keep from throwing the lip perceptibly out of parallel wi th 
th e face of the driving arm stud. 
(2) When adjusting the spring stop, at tempt to obtain the 

correct adjustment with the least number of adjusting 
operations because the spring stop has a tendency to lose 
its adjustment if it is subject ed to too ma ny adjusting 
operations. 

Caution: The position of the interrupter spring will be 
affected when the outside spring is adjusted aa speci­
fied in (1) and (2) above. Do not attempt to readjust 
the interrupter spring, but make sure that it reata flat 
against ita insulator. 

SPRING STOP 

NO. 379A 
AOJUSTER-.r.:...--

INSIDE 
INTERRUPTER 
SPRING ___ , 

DRIVING ARM STUD 

MAGNET 
ADJUSTING 
BUSHING 

Fig. 2~Method of Adjusting Spring Stop 


