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BELL SYSTEM P RACTICES 
Plant Series 

SECTION 159-735-701 
Issue 6-D, May, 1962 

AT&TCo Standard 

VERTICAL DRIVE SHAFTS 

AND ASSOCIATED APPARATUS 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers vertical drive shafts 
and associated apparatus (including Nos. 

lA, lB, lE, lF, lG, and lH and 10-type and 
No. 13A bearings, 1-, 9-, and 11-type shafts, 
eccentric-couplings and the No. lOOA adapter) . 

1.02 This section is reissued to incorporate 
material from the addendum in its proper 

location. In this process marginal arrows have 
been omitted.  

1.03 Reference shall be made to Section 
020-010-711 covering general requirements 

and definitions for additional information nec­

essary for the proper application of the require­

ments listed herein. 

*1.04 Asterisk: Requirements are marked with 
an asterisk ( * ) when to check for them 

would necessitate the dismantling or dismounting 

of apparatus, or would affect the adj ustment in­

volved or other adj ustments. No check need be 

made for these requirements. unless the appara- · 

tus or part is made accessible for other reasons 

or its performance indicates that such a check is 

advisable. 

1.05 One discharge of oil for the purpose of 
this section is the amount of oil discharged 

from the No. 431A oil gun whe.n the piston is 
depressed to the limit of its stroke. 

1.06 New and Old Type Ball Bearings: The 
old type or Schatz ball bearing is dis­

tinguished from the new type or New Departure 
ball bearing by having an extension of the sleeve 
of the inner race, which extends below the bear­
ing proper while the sleeve of the New Depart­
ure bal l  bearing does not extend below the bear­
ing proper. 

1.07 The term "ball bearings" used herein ap­
plies to Nos. lA, lB, lE, lF, lOA and lOB 

bearings having bali bearing units. 

1.08 The term "graphalloy bearings" used 
herein applies to Nos. lG, lH, and 13A 

bearings and to Nos. lA, lB, lE and lF bearings 
having graphal loy buS:hings. 

2. REQUI REMENTS 

2.01 Cleaning: The exterior of the bearing 
brackets, the vertical shafts adj acent to 

bearings and the driving and driven discs shall 
be cleanep when necessary in accordance with 
approved procedures. 

2.02 Lubrication 

(a) BaU bearings shall be adequately lubri-
cated with KS-6438 oil (cylinder oil ) . 

When lubrication is necessary, one discharge 
of l ubricant shall be applied. 

(b) Graphalloy bearings shall  not be lubri­
cated .  

(c)  Couplings Used with 33, 34, 45, 46, 47, 48, 
and 1034 Type Drives Only (Namely, those 

drives which are not equipped with coupling 
guards)  Fig. 1 (A) : 

(1) Prior to turnover of a drive to the tele­
phone company, whenever coupling 

parts are replaced or the coupling disas-

Vertical Drhe 

Upper Clamping ,-steel 
Plate 

Portion 

Fig. 1 - Eccentric Coupling 

© American Telephone and Telegraph Company, 1962 
Printed in U.S.A. 

Page 1 
Reissued October 1963 

• 

Shatt----, 

! • 
• 

r 



SECTION 159-735-701 

sembled and cleaned, the area of the cou­
pling plates which contact each other shall 
be completely covered with a film of 
KS-6438 oil. 

(2) · After turnover, the coupling shall be 
adequately lubricated with KS-6438 oil. 

When lubrication is necessary, two dis­
charges of the oil shall be applied to the 
upper surface of the steel plate and one dis­
charge to the vertical drive shaft at the 
upper clamping portion while the shaft is 
revolving. The amount of lubricant used at 
any time shall not be sufficient to cause it 
to fiow off the plates. 

Note: The above drives may be identified 
as those used on the following frames. 

33, 34 and 
1034 Types 

45 and 46 
Types 

47 and 48 
Types 

Gear Reduction Type - used on 
later type sender frames and some 
miscellaneous frames. 

Friction Roll Type - used only 
on call distributing "B" link 
frames. 

Friction Roll Type - used only 
on sender tandem link frames 

(d) Couplings Used With All Other Drives 

(namely, those drives which are ordinar­
ily equipped with coupling guards): When the 
associated drive is first put into operation by 
the installation department, the parts shall be 
adequately lubricated with KS-2245 oil (gear 
case oil) in the same ·manner as covered in 
( c). No further lubrication of these couplings 
should be necessary because subsequent lubri­
cation is accomplished automatically by caus­
ing the gear case oil (KS-2245) in the drive to 
be fed to the coupling. If, however, there are 
evidences of impaired lubrication, clean the 
parts and apply gear case oil (KS-2245). 

Caution: Never use KS-6438 oil on these 
couplings. If it has been used in error, clean 
the coupling thoroughly and apply KS-2245 
oil. 

(e) Recommended Lubrication I n t er v als: 

After turnover, it is recommended that 
the parts listed in (a) be lubricated at intervals 
of 2 years and that the parts listed in (c) be 
lubricated at intervals of 6 mo�ths. These in­
tervals may be extended if periodic inspections 
have indicated that local conditions are such 
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as to insure that (a) and (c) will be met dur­
ing the extended intervals: 

2.03 Record of Lubrication: During the period 
of installation, a record shall be kept by 

date of the lubrication of the ball bearings and 
eccentric couplings and this record shall be 
turned over to the telephone company with the 
equipment. If no lubrication has been done, it 
shall be so stated. 

2.04 Grip of Schatz Bearing Sleeve: Fig. 2 (A) 
-The inner sleeve of any Schatz bear­

ing shall not slip on the vertical drive shaft 
when the shaft is in normal operation. 

Gauge by feel. 

Bearing Cap 

Schatz 
Bearing 

Fig. 2 - Schatz Bearing 

2.05 Mounting of Bearing Brackets 

(a) All Bearings Except No. 13A Bearings: 
The bearing brackets shall be securely 

fastened to the frame. 

Gauge by feel. 

(b) No. 13A Bearings: The bearing ·bracket 
shall be securely clamped to the associ­

ated mounting bracket. 

Gauge by feel. 

Caution: It is not permissible to move any 
mounting or adjusting screws or clamping 
bolts when checking for this requirement 
without rechecking requirements 2.06, 2.07, 
and 2.11 to determine that the bearing is 
not thrown out of alignment. 

• 

•• 

• 

S.leeve 

(A) 
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2.06 Location of Shafts and Bearings 

(a)  Front to Rear Location of Vertical 

Drive Shaft A ssociated With Sequence 

Switches: The distance between the center­
line of the vertical drive shaft and the center­
line of each sequence switch cam shaft shal l 
be within the limits specified in the follow­
ing table. Use the No. 120A gauge as covered 
in (e ) . 

FRAMES 
High Usage - Long 
Shafts - Fig. 3 (A) 
(see note 1 )  

High Usage - Short 
Shafts� Fig. 3 (B) 
(see note 2 )  

MAX DEVIATION 
REAR FRONT 

1/32" 1/32" 

O" 1 /16" 

Shafts in Other Frames - 3/32" 
Fig. 3(C) 

3/32" 

Note 1: This requirement applies to the fol­
lowing high usage frames with long shafts. 

155 6-D, SECT.ION 159-735-701 / 

Subscriber Sender 
Subscriber Sender Link 
B Sender Link 
Tandem Sender 
District (zone register switch only) 
Decoder Test 
Tandem Decoder Test 
Full Selector Link 
Operators Link 
Local Test Desk Test Selector 

Note 2: This requirement applies to the fol­
lowing high usage frames with short shafts . 

Subscriber Sender Test 
B Sender Test 
Tandem Sender Test 
District Selector Test 
Tandem District Test 
3-Wire Office Test 
Incoming Selector Test 
Final Selector Test 
Final Multiple Test Line 

Page 2.1 
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These lines were not 
engraved on earlier 

Vertical 
Drive Shaft 

Toward the 
FRONT With 

Relation to 
Sequence 

Switch Cam 
Shaft 

typ e gauges 

The 
blo 
not 
on 

cross -hatched 
cks are 

engraved 
gauge 

mi ts 
(B) 
(Li 
High 
Short 

for 
Usage 
Shafts) 

mits for 
(A} 
(Li 
High 
Lon 

Usage 
g Shafts) 

(C) 
·(LiIIU.tS ibr 
All Other 
Shafts) 

Fig. 3 -

Vertical Drive S haft 
Toward the REAR With 
Relation to Sequence 

Switch Cam Shaft 

Showing Areas within which In­

dicator of No. 120A Gauge must 

lie when a Vertical- Drive 

Shaft is properly located 

with respect to the Sequence 

Switch Cam Shaft for the three 

different conditions covered 

by Requirement 2.06(a). 

(b) Fig. 4 (Al - Front to Rear Location 
ot Vertical 

with Power Rota 
center! ne o the vertica r ve shaft 
shal l be aligned with the centerline ot 
each power driven rotary selector. Any 
deviation of the vertical d rive shaft 
from this alignment shall be toward the 
front of the shaft and snall be )4 ax. 
1/16". Use the No: lo9A Gauge as out­
lined in ( f) • 

(c) to Left Location of Shafts Aa-

and 
at of turnov�r to Tele­

phone Company) - The right to left loc a­
tion of the vertical drive shaft shall 
be sucn tllat the seque nce awl tch or power 
driven rotary selector will meet the 
r6quirement covering clearMnce betwee n 
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mounting screws and right hand end of the 

slots in the sequence switch frame or 
power driven rotary selector frame mount­
ing straps as specified in the section 
covering sequence switches. 

The cross-hatched 
block is not 
engraved on gauge 

drive shaft 
toward the 
FRONT with 

relation to 
sequence 

switch cam 
shaft 

Fig. 4 - Showing Area within which In­
dicator ot No. 159A Gauge 
must lie when a Vertical 
Drive Shatt is properly lo­
cated with respect to a 
Power Driven .iotary Selector 

(d) Loc ati on ot Shafts Associated with 

ings neares reference 
hole s shall be so located that :  

(1) Fig. 5 (A) - The perpendicular 
distance between tbe centerl i ne ot 

the vertical drive shaft and the cen­
terline of the reference hole is 
2-11/64" ± 1/32". 

Frame 
Channel 

Reference 

Spot !'ace 

(A) 

(B) 

vertical 
Drive 
Shatt 

Fig. 5 - Retere nce Hole in 
J'rama Channel 
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(2) Fig. 5 ( B) The perpend icular 
distance between t he spot face of 

the channel and the centerline of the 
vertical drive s haft ls 1-1/4" ±1/32" 
measured at a point close to the bear­
ing. 

Note: When necessary to check re­
qui rements (dl )  or ( d2 ) , the 
W .E.Co . R-2447 gauge may be used. 

(e) Method of Shaft Locat i on 
the c heck 

the  drive shaft 
with respect to the sequence switches 
proceed as follows: When checking the 
shaft opposite an "A" type sequence 
switch, move the slide r  of the No. l20A 
gauge to the left as tar as possible or 
if the shaft is checked opposite a "B" 
type sequence switch , move the slider 
to the r ight as tar as possible. Place 
the gauge in position with the "V" prong 
or the slider on the bearing pin and 
the large "V" pro ng on the driven disc 
spacing collar as shown in Fig. 6. 
There may be cases where this will cause 
the prong on the l eft to touch the "A" 
cam. In these cases, move the gauge 
slightly to the left until it clears the 
cam. Hold the gauge so that it is hor-

vertical 
Drive 

Plunger 
ot Gauge 

Large "V" Prong 

Sequence Switch �'rame 

P-290306 or 
P-290307 

Shim 

Indicator 

Driven Diec 
Spacing Collar 

izontal. The plunger of the gauge should 
rest  a gainst the vertical drive shaft 
and t he ind icator will show the front 
to r ear location of the vertical drive 
shaft with respect to the s equenc e switch. 
When checking shafts where the p e rmit ted 
devi ation 1n alignment is ma.x. 1/32", the 
shaft is  sat isfact o ri ly located if the 
ind i c ator i s  on the centerline or not 
beyond the first l ine from �he center­
l ine o r  an imaginary l ine 1/3 the dis­
tance from the c enterline . (See Fig. 3) 
When checking shafts where the pe rmit ted 
deviation in al ignment is max. 3/32", the 
shaft is satisfac torily loc at ed if the 
indicator is wi th in the out side lines. 

When checking v e rt i c al drive shafts 
(short shaft s ) associated with 15 se­
quence  switch p o s i t i ons or less and not 
equ ipped with 10 type bearings , note that 
the gauge reading as shown in Fig. 3 
indicate s that the centerline of the 
shaft is on o r  in front or 'the center­
l ine of the sequenc e  s w itc hes. The shaft 
is so positioned in o rder to reduce the 
possibility of the d r ive shaft cl imb ing 
when associated �equence switches are 
operated simult aneously. In the case 
of the longer shafts this is not neces­
sary because the weight or the shaft 
tend s  to· prevent its upward movement. 

Se quence Switch 
Mounting Strap 

No. 120A. Gauge 

Bearing 
Pin 

Prong 
ot Slider 

Pig. 6 - Method ot Checking Location ot Shafts and Bearing• 

• 

• 

• 

• 

• 

• 

• 

Using No. l20A Gau~e: 
location of the vertica 

Checking 
To 

Slider-- .... 
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(t) Method o t  Shaft Lo cation 
the No. 

the location ot the vertical drive shaft 
with respect to the power d ri ven rotary 
selectors, proceed as follows. Move the 
slider of the No. 159A gauge to the left 
as far as possible. Hold the gauge with 
both hand s and insert the finger on the 
left side of the gauge into the shaft 
bearing hole of the selector. Place the 
gauge in position with the "V" prong of 
the slider on the bearing pin. There may 
be cas es where it w ill be necessary to 
move the slider toward the right so that 
·the "V" prong will engage the bearing 
pin. Hold the gauge s o  th�t it is hor­
izontal. The plunger of the gauge should 
rest against the vertical drive shaft and 

Frame MoWlting 

Power Driven 
Rota ry 

ISS 6-D, SECTION 159-735-701 

the indicator will show the front tc 
rear location ot the vertical drive shaft 
with res pect to the power driven rotary 
selector. The shaft is s atisfactorily 
located if the indicator is on the 
centerline or not beyond the seoond -line 
tram the centerline toward the se­
lector. 

2.07 or Vertical Drive Shaft 

more than from true alignment. 

To oheck the location of the bearings 
proceed as follows: Att�oh the proper cord 

holding details to the shaft as shown in 
l!'ig. 8, one detail above or at the top 
bearing and one at the bottom end ot the 
vertical drive shaft. �tretch the R-1313 
fish line tightly between the two supports 
as shown in Fig. a. 

Fig. 7 - Method of Aligning Power Driven 
Rotary Selectors to Vertical 
Drl.ve Shatts 
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Cheoking 
~v~s~i~n~g._ ______ l_5_9~A=-G_a_u~s-e: To check 

Strap-----------i 

Selector-----' 

Aligrunent 
Bear ngs: The bearings shall be not 

1/64" 
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Check the position ot the discs im­
mediately above and below each bearing over 
the entire length of the shaft in relation 
to the fisn line in �wo positions, approx­
imately 90° apart. The clearance between 
the periphery of these discs wid the fish 
line shall not exceed 1/32" • ..Ul discs must 
clear the fish line. �o check a bearing 
where there is no d tiving disc adjacent to 
it or where.there is a possibility that one 
or more driving discs are appreciably worn, 
attach the proper substitute disc to the 
shaft above the bearing as shown in Fig. 9. 
Check tor a clearance between the fish line 
and the · edges of the slot in the tool. 
This detail Jnay be used at any other posi­
tion on the shaft where there is a question 
ot proper setting. Check first with the 
tish line in the extreme right-hand position 
and then revolve too shaft to the left through 
an angle ot 90° and check again. 

No. 449 Cord 
Holding 
(For. shafts 
associated 
with sequence 
switches) 
R-2003 Aligning 
Fixture, Detail 
.{ For shafts 
associated 
with rotary 
selectors and 

_interrupters) 

R-1313 
Fish 

IJo . 449 Cord 
Bolding Detai l 
(For shafts 
associated 
with sequence 
awitohes) 
R-2003 Aligning 
Fixture, Detail 
(For shafts 
associated 
with rotary 
aeleotors and 
interrupters ) 

Vertical 
Drive 
Shatt 

Fig. 8 - Method ot Cheoklng tor 
Location ot Bearings 

.... e 

No. 450 Substitute Disc 
(For shafts associated 
with s equence switches) 
R-2003 Alignment 
Fixture, Detail 
(For shafts associated 
with rotary selectors 
and interrupters) 

R-1313 
:F'ish Line 

Vertical 
Drive 
Shatt 

Fig. 9 - Method of Checking for 
Location of Be.arings 

2.oe of screws 

(a) Fig. 10 (A)- Ball '!be bee.r­
ing cat> screws shal l be setup tight, 

Gauge by teal. 

Departuro 
Bearing 

Driving 

Vertical 
Drive 

Bearing 
Ca� 

Screws 

Fig. 10 - New Departure Bearing 
and vertical Drive tt 

(b) �lg. 11 (A) - :b ­
No. 134 The 

cap screw nearer the frame obalmel shall 
be tightened so as to draw the bear-

• 

• 

• 

• 

• 

• 

• 

Tightness Bearing Cap 

Detail Bearings: 

New 

2 

(8) 

Oil 'l'Ube 

(A) 

Line 
., 
'I 

Diso I: !, 
:I I 
'I 
l1 . 
.i I 

(C) 

I 
Shatt 

,, 

Graphalloy Belt.rings 
_o_ep __ t ______ B~e_a=r~l~ns:a:s: bearing 
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ing cap tightly against the bearing 
bracket. Tbe bearing cap screw further 
from the frame channel shall be tight­
ened so as to hold the bushing snugly in 
position but-not enough to distort the 
bushing. Gauge by teel. 

(c) Fig. 12 (A) - No. 13A The 
. bearing c ap tight­

ly against the face ot the bearing brack­
et so as to hold the bushing rigidly in 
position. 

Be ar ing 

Bearing 
Cap screws 

Fig. 11 � No. lH Bearing 

Fig. 12 - Ko. 13A Bearing 

2.Q9 Radial in - 1'1�. 10 (BJ 

(a) The_ radial play in the bearing• --. , ured in ·a line parallel to the ee­
qu�nce switch· eaa ehatt with the Terti· 
-oal ehatt at �et_ an4 in- two poai tiona vo• apart •hall not be llON than: 
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Hew Departure 
Schatz 
Graphalloy 

Time of 
'l\lrnover 

.005" 

.012" 

.ooe• 

Maintenance 

.010" 

.020" 
.020• 

Use the R-2040 dial ind ic ator measuring 
gauge and the R-2039 indicator clamping 
fixture . 

(b) When operating in its normal manner 
the vertical d rive shaft shall not 

Tibrate or  chatter in the bearings when 
one of the two sequence switches located 
midway between any two intermediate graph­
alloy bearings is operated electrically 
and released. This requirement need not 
apply to shatts used to drive power dri v­
en rotary selectors. 

2 . 10 of Vert ica1·Dr i'Ve Shaft and 
Disc - Fig .  10 !Cl: The lat'"'. 

e ral movement of. the vertical drive shaft 
during a complete revoluti on of the shaft , 
measured on the periphery of each driving disc  
shall not  exceed 

Test - . 015• 
- . 012• 

Use the R-2040 d ial indicat or gauge and the 
R-2039 indicator clamping fixture . 

2.11 - ot 

(a) Fi g . 13 (A) - The 
lower finished bear­

i ng brackets associated with the New 
Departure bearings shall not be out ot 

Ve rtical 
Drive 

Bearing 
Bracket 

Lower 
J'iniahed 

l'is· 1.3 - R•lationahip Between 
Bearing and Vertical 
Drin ahatt 

Shaft 

Page 7 

Bearings: 
shall be clamped 

Bracket 

(A)---_. 

Bearing Bracket 
Vertical 

Drhe 
Shatt 

(A) 

Bearing Cap ~c~ews-------~ 

. Play Bearings 

Bearings 

Eccentricity 
Driving 

Readjust 

Squareness 

Reg. Reg. 

Bearings 

(New Departure) : 
surface of flie 
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perpendicular (out or square) with the 
axis or the vertical drive shaft more 
than: 

Test .010" 
'freiCf - .008" 

, when measured across the outside diameter 
ot the bearing bracket. Use the R-1306 
bracket sq uaring gauge. 

( b) These bearings slall meet 
requirement un­

less it meeting or 2.12 in 
which case it s hall be disregarded. 

Spring Collet Drive 
Shutt 

Lower 
Finished 

Hut 

h' lg. 14 - 10 Type Bearing 

(c) Fig. 14 (A) -10 and 
o. 

The 
ing brackets shall be approximately 
square with the ver tical drive shaft. 
Gauge by eye. 
(d) Fig. 15 ( A ) - No. 13A At 

the time of turnover Tele­
phone Company the lower clamping surtc.oe 
ot the die cast bearing bracket shall be 
approximately square w ith. the vertical 
drive shatt. Gauge by eye. 

h'reme 
Mounting 

(A) 

Bearing Brt:lcket 

Vertical 
Dr ive 
Shatt 

Clamping 
surtace 

h'ig. 15 - No. l3A Bearing 
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2.12 Test: The pull re-
o rotation ot a 

ahatt, trom any position ot rest about fta 
axis, at the r adius ot the shatt shall be 
as follows. See Note (a). 

Shafts 1 B'all 

No. ot #Max. Pull 
Shatt in 

4 
5 
6 
7 
8 

700 
800 
900 

1000 
1100 

Shafts 

No. ot 
Shatt 

;,'Max • Pull 
in Grams 

No. ot 
Shatt 

.4 
5 
6 
7 
8 

800 
1000 
1200 
1400 
1600 

a Combination 01' l e 
and a Bear 

Pull in Grems 

1 

4 725 750 7?5 
5 850 875 925 950 
6 950 1000 1050 1100 1150 
7 1050 1125 1175 1225 1275 1350 
8 1150 1225 1275·1350 1425 1475 1525 

Shatts a Combintt.tion of 
One 

No. ot Bearings Mtt.ximum Pull in Grams 
Including One or Type 

10 Shatts 

4 1000 1100 
5 1200 1300 
6 1400 lSOO 
7 1700 1800 
8 2000 2100 

§Note: Add 400 grams to these value• 
for the starting torque of shafts 
equipped with a 16 type drive. Th• 
torque shall be measured on the 
lower or h igh speed shaft. 

Use the No. 79E gauge. 

Note (a): This requirement shall not 
apply as a test req uirement t.o shatts 
driving reciprocating bar type in­
terrupters only. 

Before checking this requirement the gear 
guards shall be rEllloved and any outaide 
cause of fri ction such as the interrupter 
gears, the coupling and driving discs touch­
inc the driven discs, etc., elimi.Aated • 

• 

• 

• 

• 

• 

• 

• 

Just 

~Schatz): 
he above readiust 

prevents t e 

~-----Vertical 

surface .__---Lock 

~e Graphalloy 
Bearin~s Exce~t l3A Bearings: 
iowerinishe surface of the bear-

Bearings: 
to the 

'----Lower 

Bracket 

Startinf 
quired 

Torque 
start the 

Bearincs Exciusvely 

Bearings Gr8JIIS 

Ravine Gra~halloy Bearings 
Exoius veiy 

Bearings 

Shafts Having 
Ball Bearings Graph Uoy 

Bee.rings 
~xlmum 

Having 
Bearings and 

TYpe Bearing 

Graphalloy 
No. 10 Type Bearing 

11 Type 
Shat:ts 

9 

\ 
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'Blis requirement may be checked tor by the 
Telephone Company if they require it before 
the Installation Depa rtment has mounted the 
coupling between the vertical drive shatt 
and the vertical slultt ot the drive. 

Channel 

Collet 

Drive 
Shatt 

(A) 

Clumping Nut 

Aligni�g screws 

J.tounting Screws 

Fig. 16 - No. lOA Bearing 

2.14 Lo_cation ot 10 In It s  Hous-
!!!S - Fig. 16 ( B) : The ball bearings 

shall be so located in the bearing housing 
t.bat .t.he Upward thrust on the shaft is taken 
by the bearing housing. Gauge by eye and feel. 

Thi s  requirement shall be cons idered 
met i f  the play between the radial slot at the 
top of the housing and the associated felt 
and metal washers is taken up in an upward 
direction and the ball bearing rests against 
the lower metal washer at the top o f  the hous­
ing. 

2.15 Location o t  and 

(a) Pig. 17 (A): The gaps between the 
adap ters shall line up approximate­

ly (within 1/64•) with the gape between 
the cap and the bearing bracket . as� 
from the top of the bearing. Gauge b7 
eye. 
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Aligning 
screws 

B racket 

Bearing 
Co.p 

:tsracket 
Mounting Screw 

(A) 

(B) 

Fig. 17 - No. lH Bearing 

(b) Fig. 17 (B): The saw slots in tbe 
bushings shall be approximately 'J/4!' 

(within .010•) in a counter-clockwise 
direction from the gaps between the 
adapters as viewed from the top of the 
bearing. Gauge by eye. 

for Eccentric 

*2.16 ilial of Shafts- Fig. 18(A): 
centerl ine of 

the v ertical drive shaft to the centerline 
or the vertical shaft o t  the drive in its 
worst position shall not exceed 3/32•. Use 
the R-5320 gauge. 

•z.17 Between Shat-U -J'ig. lO(B): 
a between 

the bottom end ot the vertical drive shaft 
and the top end of the vertical shaft ot tbe 
drive of: 

Kin. 3/16" 
Gauge by eye. 

2.18 of - Pig. 19 (A) 

(a) The eccentric coupling shall engage 
the vertical drive shaft by: 

Min. 5/e• 
Gauge by eye. 

(b) Thia requirement shall be considere4 
an a sterisked ( *) require ment wb• 

the eccentric coupling is eucloaed bJ' 
an eccentric coupling guard. 

------Frame 

.----Spring 

.----Vertical 

L---------------Bearing~Bracket 

2 .13 _P_o_s""l,,_ __ r---:,.....,,.,....,...,,,_;....=--'~'=""=¥-=,==­

Flg. 1 p­
ing nuts shall be turned up tightly against 
the inner ball race and shall be securely 
clamped to the spring oollet to prevent the 
bearing from slipping on the shaft. Gauge 
by reel. 

Type Bearing 

lushly: 
Adapters Graphalloy 

------Bearing 

.----Bearing 

----~dapter 

.----Bushing 

Screws--------------~ 

Requirements Couplings 

Alignment 
The distance from the 

Clearance 
There shall be clearance 

Engagement Coupling 

Page 9 
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Lower Bronze Plate 

Upper Bronze Plate 

Eccentric 
Coupling 
Guard 

pper 
Clamp ing 
portion 

I 
I 
\ 1, j 011 \ 

Guard -, 

Was he rs 

Lower 
Clamping 

Lower 
Driving 

ver ti oal 
Dr ive 
Shatt 

lOOA 
Adapter 

Pl ate 

A) 

( B) 

Case 

Driving 
Lug 

ot Drive 

Fi g . 18 - �ccentric Coupling wid 
Eccentric C oupl ing Gu ar d 

2 . 19 - Fig . 19 (B) 

(a) Ther e shall be some cl earance between 
each d riving and driven lug and its 

asso ciated bronze plate throughout one 
oomple te revolution or the s haft b u t  
this clearance measured a t  each lug___ a t  
a po int nearest to th e bronze plate stlall 
be: · 

Max • •  003" 
Use the No. 74D gauge . 

( b) Thi s  r equ irement . shall be cons i de red 
an asterisked (*) require ment when 

the eocentrio c oupling is enclosed byan 
eccentr ic coupling guard. 

2 . 20 ot Ecoentriq Guard 

(a) Fig . 19 ( C) - The vertical clearance 
between the b9ttom edge ot the ec-

Page 10 

centric coupling guard and the upper 
edge o f  the oi l guard shall be 

Min . 3/64" 
Max .  5/64" 

Use the R-8550 st eel scale . 

ve rtical iJo. lOOA 
Dr iv e Sh af t Adapter 

Ec centric ( J.)) 
Coupling 
Guard (F) 

Clar.ip i ng Upper 
Screw s C l amp i ng 

r ort ion 

(Ji.) 

(E) 

Oil 

Gear 
..... _ Case 

Lower 
-- Upper 

J.Jriving 
Bronze Plate L ug 

Upper 
Lower Br onze Pluta 

Clamping 
Vertical .3haft Portion 
ot Drive 

Lower Uriv ing Lug 

1''ig. 19 - Eccentric Coupling Wld 
Eccent ri c Coupling Guard 

(b) Fig . 19 (D) - The upp er surface ot 
the eccentr ic coupling guard collar 

shall be approxima tely flush with the 
up per s urface of the associated No. lOOA 
adapte r unless .the adapter mount s di­

rectly against the No. 5A drive hub in 
which case the coupling guard collar 
may extend up above the adapter. Gauge 
by eye. 

(c) Fig . 20 (A) -When the eccentric coup-
ling guard mounts on a No. 5A drive 

hub it sh all overlap the st ra ight sides 
of the hub by approximately one-half the 
he ight of the eooentrlo coupling guard 

• 

-. 

• 

• 

• 

• 

• 

Portion------' 

Lug-------~ 

~----No. 

~----Steel 

L------Pin 

'-----Vertical Sluft 

Coupling Adjµstment 

Mounting Coupling 



• 

• 

• 

• 

• 

• 

• 

collar exc ept in cases where the Bo. 
lOOA adapter is a:nmted cllrect.17 against 

- it. Gauge b7 e7e. 

(d) The following points shall be sealed 
with KS-6824 sealing coapound. 

(1) J'ig. 19 (.I) -The Joints where the 
eccentric cou pling guard balYes 

oYerlap. 

Vertical Drive 

Bo. 5A DriYe 

Eccentric 
coupling 

5A 
Drive Hub 

Eccentric 
Coup ling 

Guard 
Collar 

J'ig. 20 - Relationship Between Eccentric 
Guard and No. 5.a Drhe 

(2 ) Fig. 19 (F) - The Joints between 
the eccentric coup ling guard col­

lar and the Bo. 100.A adapter (where 
used) and the slots in the collar. · 

(3) The slots in the Bo. lOOA &.dapter 
and the Joint between the lldapter 

and t he s hatt. 

(4) J'ig. 20 (B) - The Joints between 
the eccentric opupling guard col­

lar and the No. 5A drive (wnere used 
to mount the cou pling guard) and the 
slot in the collar. 

(5) J'ig. ZO (C) - The Joint between 
the Bo. 5A. dri Ye and t he Bhatt. 
Bote: Eccentric coupling guards 

are not required on 33. 34• 45. 
46 • '7. 48 md 1034 tJ'P8 4ri Tea. 

3. AD3UST'ING Pll>CEDURES 

3.001 List ot and Jlaterlals 

Code or 
.Bo. 

!221! 
33 11/32" Bex. Single KD4 SOCket 

Wrench 

206 �· Offset sorew-4rl nr 

20t 90• Otteet Sorew-4rl wr 

ISS 6-D, SECTION 1 59-735-70 1 

Code or 
• 

232 1-3/8" Hex. Open Single Bn4 
Ottset Wrench 

245 3/8" and 7/16" Hex. Open Ina-
bl e End J'lat Wrench 

2•17 1-1/4" Hex. Open Single EDA 
Flat Wrench 

254 1/4" Square Single End socket 
Wren.oh 

322 Bearing Staking Tool 

346 Spanner Wrench 

347 Spanner Wrench 

358 Cleaning Tool 

427A Shatt SUpporting·Tool 

431A Oil Gun 

449A Cord Holding Detail 
( 2 reguired) 

450A SUbstitute Disc 

R-2003 Aligning Fixture 
Detsll.s 21:3 
( 2 required) 

KS-14164 

R-1021 

R-1051 

R-2039 

R-80238 

R-1060 

R-1313 

(2 required) 

B-1770 

Ho. -i Artist's Show Ca rd Brush 

1/2" Brush 

Bell SJ'stem Standard Type­
writer Brush (Toothbnah Type) 

6" Pillar File 

Indicator Clamping J'lxture 

Shatt Straightening J'ixture 

Goggles. Iapact 

Putt7 bUe 

Flail Line 

6-1/2" P-t.ong Bos e P1iers 

4" Regular Sorew-drl ver 

3" Cabinet Screw-driver 

Wed&• 

5/32" Bristo set Screw wrench 

9/32" Straight Hex. SOcket 
ftenoh 

5/8"' and 7/16• 12 Point ott­
eet Box wrench 

l/t.• an4 9/16" Bex. Flat Open 
Double .Bll4 W'relloh 

Pap 11 

Shatt------. 

Tools, Gauges 

Spec Description 

Spec.No 

R-1994· 

KS-&098 

KS-&263 

Deacri ptioa 
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Code or 

HD 
79E 

120A 

159A 

R-1306 

R-2040 

R-5320 

Thickness Gauge Nest 

0-3000 Gram PUah-PUll Tens ion 
Qauge 

Thickne ss Gauge ( Size as re­
quired ) 

Shart Locat ing Fixture 

Shaft Locat ing Fixture 

Bracket Squar ing Gauge 

Dial Indicator Gauge 

Vert ical Dr!lre Shaft Alignment 
Gauge 

R-8550 Steel Scale 

Jlater ials 

D-98063 

KS-8372 
JtS-7860 

K.S-2245 

ltS-6438 

ltS-6824 

P-290806 

P-'78796 

P-126'19 

.U.uminum Paint 

Carborundum Paper - No . 00 

Chalk 

Cloth 

frichloroethylene 

Petroleum Spirits 

Hardwood , Flat Piece , ( tor 
st irring sealing compound ) 

Petrolatum per Spec . No . 57997 

Oil 

Oil 

Sealing Compound 

Shia ( . � )  (Deed on :sequence 
switche s ) 

Shia ( . 05&• ) ('Died on se quence 
Switches I 

Shim ( . 025• } (Uaed on Power 
Driven Rotary Selector• )  

Shim ( . 056• ) (Used on Power 
Driven Rotary selectora )  

screw (1/2• x . 1e4• x 30 ) 
(Used on Sequence switches )  

sc rew (3/4• x . u•• x 30) (U•d 
OD sequence SWitchea end Powr 
Driven Rotary SA lectors } 

Washers 

Voo4 , Flat Piece ,  1/8• Thiok 

3. 002 Before s topping a drhe to make an7 
ot' tbe inspecti one or readj ustment11 

spec ified herein , ascertain whether it 11 
necessary to -ke any of the associated c ir­
cuit s busy . )lake c ircuits so affected 
busy in t he appro Ted manne r .  If two cor­
responding s ides of adjacent frames are 1'Wl 
by the sam motor and it is necessary to r. 
move the shart t'rom. one frame or to have the 
shatt at rest tor an extended period so that 
ad jus tments may be m.ade , the vertical shatt 
DBY be uncoupled and the t'rame not att'ec ted 
by the ad justment restored to service . 

3 . 003 To t'ac il itate t he inspoction and ad-
juat111Bnt ot the apparatus given here­

in , the vertical dri ve shat't guard may be 
removed t'rom the rrame by removing the guard 
mounting sc rews with the 4" regular sorew­
dri ver .  It' , however, the guard is mounted 
on ro tating brackets it may be shit'ted out 
ot' the way without remoTing it from the 
rrame .  

3 . 004 After the adj ustments t'or either the 
drive shat'ts or be arings have been 

satist'acto ri ly made , c heck the disc gap ad­
justments or the sequence swi tches and power 
driven rotary selecto rs and the ad justments 
t'or interrupter gears mounted on the rrame 
that might . have been affected and read just 
as ou tl ined in the procedures t'or t his ap­
parat us . 

3 . 005 When removing the ICS-6824 sealing com-
pound t'rom tbB eccentric coupling prd 

and Ho . lOOA adapter , it is advi sabl e to u se 
the goggles to prevent fl ying part ic l es or 
the getting in the eyes . 

3 . 01 ( Rq . 2 .01 )  

( 1 )  To wipe o ff the be aring housing , t� 
shatt aboft and bel ow the bearings 

and the dri Ying ao4 dri ven c1 i sc s proceed 
as t'ollows : wrap a D-98063 cloth tight­
ly aro und the llo . 358 tool in a s p ir a l 
manner so that one end or the tool is 
completely covered and the loose end ot 
the cloth i s  held with the hand or tied 
with string. Than mtata» the c lo t h  
with tts-7860 petroleum spiri ts . Exercise 
care tbat t he cloth does not beoom.e 
caught 1n the moving parts or that the 
tool and cl oth does not become wedged 
between t he apparatus . 

( 2 )  It' an eccentric coupling is dirty 
or gu-.y due to the improper use ot 

KS-6438 o il , remove the ec centric coup­
l ing  as outl ined in 3 . 16 to 3 . 19 inclu­
sive and thoro\16hly clean the pa1·t s with 
JtS-7860 petroleum spirits and then lu­
bricate the parts aa outl ined in 3 . 02 • 

3 . 02  ( Rq . 2 . 02 )  

( 1 )  Lubri cate bearings having washers 
equipped with an oil hole by meaua 

ot the Ko . 431A oil gun equipped with 

• 

• 

• 

• 

• 

• 

• 

Spec. Mo. 
Gauges 

P-420775 

.... 12 

Description 

Caapanl 

Cleaning 

LubrlcatiOD 

Ball ltorS Me 
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a curved nozzle  and bearings equipped with 
an oil tube, such as the No. lF bearings, by 
means of the No. 431A oil gun equipped with 
a straight nozzle.  In both the above cases, per­
form the oiling operation wherever possible  
without stopping the shaft or  loosening the 
bearing cap. Fill the oil gun as covered in 
the section covering lubricators, oil ,  and grease 
guns. 

(2)  Insert the tip of the nozzle of the oil gun 
in the oil hole or oil tube and press very 

slowly on the pl unger until it is depressed 
to the limit of its stroke. Wherever possible,  
discharge the oil gun at such a rate that the 
shaft makes at least two complete revolutions 
before the plunger is entirely depressed. If 
the operation is performed correctly, there 
wil l  be no oil leakage. 

(3)  When lubricating No. lE and No. lF bear-
ings, exercise care to insert the straight 

nozzle in the oil tube as far as possible in line 
with the center line of the horizontal portion 
of the oil tube. This is necessary in order to 
prevent the oil from leaking out of the oil 
tube as the plunger is depressed . 

(4) To  lubricate bearings which are not 
equipped with an oil tube or having wash­

ers which are not equipped with an oil hole, 
it wil l  be necessary to stop the associated drive 
shaft and remove the bearing cap, the two 
outer split metal washers, and the. two outer 
felt washers. Distribute the lubricant over the 
bal ls  which are exposed with a No. 431A oil 
gun. Replace the parts removed after lubri­
cating the bearing and restore the frame to 
service. 

(5) Wipe off any l ubricant that may have 
leaked through the bearing on the shaft 

below or which may have been spil led in lu­
bricating the bearing with D-98063 cloth 
moistened with KS-7860 petroleum spirits. 

(6) In all cases, however, make an inspection 
after the shaft has been operated 24 hours 

since the application of the lubricant and re­
move any lubricant that has leaked out as 
covered above. If an indication of rust is 
noted,  flush the bearing with KS-6438 oil by 
applying an extra charge of oil in the bearing, 
taking the necessary precautions to catch the 
excess lubricant which wil l be forced-from the 
bearing. 

ISS 6-D, SECTION 1 59�735-70 1  

(7)  With the coupling disassembled, apply a 
film of KS-6438 oil to the area of the., 

coupling plates which contact each other. The 
surfaces should be completely covered with a 
uniform film of oil . 

(8)  With the coupling assembled, apply two 
discharges of the oil from the No. 431A 

oil gun as fol lows. With the shaft rotating, 
place the tip of the nozzle on the steel plate, 
resting it against the outside edge of the 
bronze plate. If one edge of the bronze plate 
is nearer the shaft than the other, rest the 
nozzle  against the edge of the plate. Then, as 
the shaft revolves, depress the plunger slowly 
so that the shaft makes at least one revolu­
tion before the plunger is entirely depressed . _ 

Then release the plunger and repeat the oper­
ation. After placing two discharges on the 
plate, place one discharge on the shaft at the 
top surface of the upper c lamping portion of 
the coupling. 

3.03 Record of Lubrication (Reqt 2.03) 
(no procedure) 

3.04 Grip of Schatz Bearing Sleeve 

(Reqt 2.04) 
' 

( 1 )  To check whether or not the inner sleeve 
of the Schatz bearing slips on the shaft, 

stop the shaft and grasp the sleeve of the 
bearing with the thumb and forefinger and 
attempt to turn it. 

(2) To stake a sleeve, proceed as follows. 
Apply a thin _film of petrolatum over the 

tips of the No. 322 bearing staking tool and, 
working from the front of the frame, place 
the tool directly beneath the bearing between 
the vertical shaft and the frame channel .  Hold 
it firmly against the bearing bracket and 
sleeve in such a manner that each of the two 
points of the tool is brought to bear on the 
sleeve approximately midway between s lots. 

(3 )  With the tool held in this position, grasp 
the handle as shown in Fig. 21 and turn 

it from three to five complete turns according 
to the looseness of the bearing. 

( 4)  Repeat this operation with the shaft 
moved approximately 90 degrees so that 

the sleeve is staked to the shaft at four points. 

Page 1 3  
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Vert i cal Drhe 

Frame 
Channe ll 

No . 322 Be ar ing 
St tilc ing Tool 

Bear i ng 

Fig.  21 - Method of Staking Schatz .Bearing 

( 5 )  Remove any burrs on the split s leeve 
caused by the staking operation with the 

R-1051 file. 

(6) Recheck for looseness of the sleeve and,  

if satisfactory, check the "Starting 

Torque" as outlined in 3 .12 ·to .determine that 

a bind has not been introduced into the bear­
ing by the staking operation. 

3.05 Mounting of Bearing Brackets 

(Rq. 2.05) 

( 1 )  To determine whether or not the bearings 

are rigidly fastened to the frame (or in 

the case of the No. 13A bearings to the frame 
mounting bracket) , attempt to tighten the 
bracket mounting screws ( or bracket clamp­
ing bolts ) with the No. 245, KS-8097, or 
R-1770 wrench. In the case of No. lB, lF, 
and lH bearing, use the 4" regular screw-

Pag e 14 
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driver. If the screws move with comparative 
ease, securely tighten them and check 2.06, 
2.07, 2.11 and 2.12 and make any necessary 
readj ustments. 

Location of Shafts and Bearings 

(Rq. 2.06) 
A lignment of Vertical Drive Shaft Bear­

ings (Rq. 2.07) 

( 1 )  The more closely bearings are spaced, the 
more important it is to put the bearings 

in correct alignment. A small amount of mis­
alignment under such conditions wil l produce 
a bind. 

(2)  :Paragraphs (3)  to (10) inclusive cover 
the procedures for aligning vertical drive 

shafts associated with sequence switches. and 
paragraphs ( 1 1 )  to ( 16) inclusive cover the 
procedures for aligning vertical drive shafts 
associated with power driven rotary selectors. 
Where other apparatus is mounted in the 
frame, the W. E.Co.'s R-2447 gauge should be 
used in aligning the shaft. 

Sequence Switch es Where Shafts Are Too Far 

Forwa rd 

(3)  If the shaft is too far forward, opposite 
a number of sequence switches, give con­

sideration to realigning the shaft as outlined 
in (8) to ( 10) and (17)  to (20) inclusive · 

for shafts that are too far back. If the num­
ber of sequence switches is not appreciable, 
insert as many P-290306 and. P-290307 shims 
as required between the sequence switch 
mounting strap and the sequence switch frame 
to bring the sequence switch into al ignment. 
It is not always necessary to insert the same 
number of shims under each screw. In some 
cases, the sequence switch may be satisfac­
torily positioned by inserting a shim or shims 
under the screw or screws at one end of the 
switch only. When inserting shims under the 
screws at the vertical drive shaft end of the 
sequence switch, do not tilt the switch enough 
to destroy the relation between the magnet 
heelpiece and the driving disc which should 
be approximately paral lel .  To this end, it  is  
generally necessary to  insert the same number 
and size shims under both screws. Where the 
sequence switch mounting screws are used to 
mount contact protection on the wiring side 
to the frame and more than one P-290307 shim 

Shat't-----, ..----Schatz 

.____-Sleeve 

-
• 
• 

• 
-
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is to be used under a screw, replace the exist­
ing screw with a P-426776 screw and proceed 
as covered in (5) . Where the mounting screws 
do  not secure this apparatus to the frame and 
more than one P-290307 shim is to be used 
under a screw, replace the existing screw with 
a P-426775 screw and proceed as covered 
in (4) . It is advisable, when mounting more 
than one shim over each mounting screw, to 
mount the shims individually in order to re­
duce the possibility of dropping the shims. 

(4) Loosen the sequence switch mounting 
screws with the 4-inch regular screw­

driver. Grasp the tab of the shim with the 
long-nose pliers and slide the shim along be-

• 
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tween the mounting strap and the sequence 
switch frame from right to left and hook the 
shim over the mounting screw. Take care not 
to allow the pliers to come in contact with 
the sequence switch cams or springs. Make 
sure that each shim rests on its mounting 
screw. This may be determined by applying 
a pressure to the tab in a downward direction. 
Where one shim is used, position it so that the 
long leg of the shim assumes a vertical posi­
tion but, where more than one shim is used, 
the long straight leg of each shim should 
be at a slight angle to the vertical so as 
to separate the tabs of the shims. Take 
care in mounting the shims under the up­
per left hand mounting screw not to al-

Page 1 4 . 1  
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low the ahilllB t.o rest on the frame ot 
the •A• cam roller aaaemblr. Atter the 
shims are mounted , ad just the sequence 
switch to meet the requ irement covering 
clearance between the mounting screws 
and the ri gbt-hand end of the sl ots in 
the sequence swi tch frame and the re­
qui rements covering the driven disc gaps . 
Then tighten the mount ing screws se­
curely while hold ing the switch in this 
posit ion . 

( 5) Where contact protection units are 
mounted on the wiring s ide of the 

frame by means of sequence switch mounting 
screws or two adjacent sequence switch­
es , i t  will be necessary to remove the 
oontact protect ion mounting nut in order 
to remove the sequence switch mounting 
screw assoc iated with the sequence switch 
being ad justed . Where the contact pro­
tection mounting nut is accessible , re­
move it with the No . 33 wrench , or,  in 
oase the re i s  insuffic i ent clearance to 
permit the use or the wrench, remove it 
with the long nose pl iers . Where the 
oondenser is mounted with its long axis 
perpendicular to the sequence switch 
111>unt ing strap , it wi ll be necessary to 
remove the condenser from the bracket 
in order t.o gain access to the nut 111e1unt­
ecl oo the upper sequence switch mount ing 
ac rew or the lower sequenc e switch . To 
4o thi s ,  bold the condenser bl"80ket cl.amp­
ing nut with the long nose �liers or 
the t ingers am remove the clamping screw 
with the Nos . 206 and 20 7 screw-drivers . 
llove the condenser from the bracket side­
wise tar enough to permit the removal of 
the mounting nut with the No . 33 wrench. 
Where a terminal or the condenser is wired 
to a terininal punching which ls mounted 
under the contact protect ion mount ing 
nut , remove the punching f rom the 
mounting screw. Take care when moving 
the condenser,  terminal punchings or 
condenser terminals not to damage or 
abort c ircuit the wiring.  Atter remov­
lllg the JIOllnting nut , proceed as out­
llAed in ( 4) to position the sequence 
•itch. 

( I )  After the sequence switch has been 
aatistactorilr positioned , remount 

th• t erminal punching , it removed , on 
its associated sequence. switch mounting 
screw. Remount and securely tighten 
th• contact protection mounting nuts . 
aaiount the condenser on its mounting 
b:racket it removed , and insert the 
olaaping scr- through the bracket . Kount 
8ll4 tighten the condenser bracket molDlt­
ing nut on the c lamping screw with the 
Hoa. 206 and 207 screw-drivers . 'lake care 
wben tightening the screw to tighten it 
only enough to bold the oonclenaer tira-
17 in position aince 4� to the con-
4•na•r cue will occur it the screw is 
1184e exceasively tight . 

( 7 )  Recheck the location of the abaft 
aa outline4 in a.oe 
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Where Shafts are Too Far Back and Where 

( 8 )  Before real igning a . shaft note the 
dire c t i on  of mi salignment and the 

clearance between the s equence switch 
mounting screws and the right hand end 
ot the slots 1n the s equence switch frame 
throughout the length of the frame . 
Where the mi salignment is slight , the 
cond ition mar be corrected by insert ing 
shilllB as outlined in (3) over the mounting 
screws at t he ri ght hand end of the se­
quence switch or over t he mount ing screw 
at the top· ot the sequence switch . Where 
front to  rear mi salignment cannot be 
corrected in this manner and where the 
mi sal ignment is in one direct ion ¥ro­
ceed as  outlined in ( 9 )  where it is not 
in one direction proceed . as outlined in 
( 10 ) • When relocating the bearings tor 
front to rear l ocation of the shafts alao 
ad just the r ight t.o left position of th• 
bearines if necessary to obtain satis­
factory clearances or the sequence switcla 
mounting screws . 

( 9 )  Note whether that portion or tile 
shaft v.hlch is satisfactorily align.S. 

leans in the same di rection 88 that por­
tion of t he shaft which is not withla 
limits . In thi s  case , determine the bee\ 
average ad justment wi thin l imits and re• 
ad just the · sbaft to this average posi­
tion as follows . Place the No . 120A 
gauge- against the sequence swi tch ad ja­
cent to t he bearing bracket to be re­
alighed and note the pos ition of the 
shaft with regard to the average posi­
tion . On all bearings requiring ad just­
ment , loosen the bracket mount ing screwe 
or bracket c lamping bolts . To do this , 
loosen the screws or bolts of Hos . lA ,  
lE , lG, lOA ·and 13A bearings with the 
Ho . 245 , ES-809 7  or R-17�0 wrench or on 
Ho . lB, ll', lH and lOB bearings with the 4" 
regular screw-dri ver . Ad just the align• 
ing s crews of the l and 10 type beari� 
u required with the Ho . 245 orKS-�'1 
wrench or s hift the bearing bracket of' 
the No . 13A bearing back and forth or in 
and out as required .  Bold the bracket 
in this position and ti ghten the mount­
ing screws or clamping bolts. enough to 
hold the bracket in place and recheck 
the posi tion or the shaft w ith the gauge . 
After the bracket is aatistac toril7 
aligned , tighten the mount ing screws se­
curel.y . Real ign all otber bearing brack­
ets on the shaft in the same manner. 
It the ri ght to left locati on ot the 
lowe r end ot the shaft as indicated by 
the cle arance between the sequence .Witch 
mounting screws and the right hand end 
of the sl ot in the sequence swi tch 
frame is not satisfactory it mar be neo­
esaary to r emoTe the eocentric ooupl.ing 
aa outlined in (10 )  before realissi­
ing the lowest bearing to insure ••t­
ing 2 . 15 .  

lecessarz to Realign shaft 
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( 10 )  I t  the misol ignment is not in one 
d irec tion or the clearance s  between 

the sequence swi tch or selec tor moun ting 
sc rews and the slots are genera lly un­
s ati sfactory , real ign the en tire shaft . 
To do this , remove the .eccentric coupling 
as outl i ne d  in 3 .15 and note the rela­
tionship be tween tile ve rti cal drive sbart 
and the ver tical shaf t or the d rive. It 
it is not satisfactory read j us t  as out­
lined in 3 . 16 to  3 . 19 inclusive. Loosen 
the bracket llou nting screws or bracket 
clampi ng bolts ot the l owest bearing as 
outl ine d in ( 9 ) . Align this bearing 
shitting it so that tbe vertical drive 
shatt is toward the right or the vert i­
cal shaf t ot the drive. Align the top 
be aring , it ne cessary , as outl ine d  in 
( 9 ) .  

Powe r  Drive n Selec tors 

( 11 ) General: Due to the several methods 
mount ing and s e cu ri ng the power 

d rive n  rotary selectors to the trame 
mounting s traps , the procedure s to be 
tollowed in al igning the selectors and 
the ver ti cal drive s hatts ditter with 
the dirf'e re nt 11Dunting arrangemen ts . Se­
lecto rs may be mounted e i ther in tront 
or 1n back or the trame moun ting s traps.  
It they a re mounte d in back ot the straps 
they may be mounte d on s tuds and held 
in place by the mounting screws and nuts.  

Whe re the Shaf ts are Too Far Forward 

( 12)  It the shaf't is too tar f orwar d op-
posite � numbe r or power d ri ven 

rotary selec tors , give consideration to 
real igni ng the shatt a� outl ined in ( 8 )  
to. ( 10 )  and ( 1 7 )  t o  (20 ) , inclusive . I t  
the number or selec tors is not appre ci ­
able , insert as many P-478796 and P-47879 7 
shims as requ ired between the select or 
moun ting s t raps and the t rame mounting 
straps or be twee n the s el ec tor mounti ng 
s tra ps and the s tuds , dependent upon the 
mounti ng arrangeme nt .  Where several shims 
are used on s ele ctors mounted in tront 
ot the trame moun ting s t raps, i t  may be 
des i .rable t o  use l onger sc rews in or de r 
to s ecurely mount the selec tors . It 
th i s  i s ne c ess ary , re place the exis ting 
screws by the P-4267 76 screws . I� is  
advisable when mounting more . than one 
shim over a mounting. screw to mou nt the 
shim in dividually to re duce _ the possi­
bili ty or dr oppi ng the shims . 

( 13 )  Whe re Powe r Driven Sele ctor 
F rame lilount­

Loose n 
screws on the top and bottom sele ctor 
mounting straps at the lett s ide or the 
sel ector wit.h the 4• regular sc rewd rive r 
and sl igh tly loosen the mounting screws 
on the right aide or the selector . To 
insert shims around the mounting screw 
at the uppe r  ieft . grasp the t·ab o f  a shim 
with the finge rs and wi th the tab upper­
most , slide the shim along the upper frame 
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mount ing strap from left to right and 
hook it ove r the mount ing · screw . Make 
sure that each shim re s t s  on i t s  mourit­
ing screw . Thi s may be determined by 
applying a pres dure to the tab in a down­
ward dire c t i on .  To insert a shim around 
the mount ing sc rew at the lower left . ho ld 
the shim with the tab down and slide i t  
along the lowe r frame mount ing st rap from 
right t o  left and hook it  over the mount­
ing sc rew as before . Tighten the selector 
mount ing screws in plac e and recheck the 
al ignment o f  the selector as outlined in 
2 . 06 and i f  it i s  sat i sfac torily aligned , 
adj ust the posit i on of the selector as 
requi red t o  meet the requi rement s covered 
in the sect ion c overing thi s apparatus • 

Note : When insert ing shims and mak­
ing subsequent adj ustment s on 202 
type selectors make sure that the re 
is an adequate c learance betwe en 
the vert i cal drive shaft and the 
selector magnet t e rminals when all 
the play in the shaft is taken up 
t oward the magnet t e rminals . Thi s  
may be checked for whi le the shaft 
is rotat ing by applying a slight 
pre ssure t o  the shaft oppo site the 
magnet . t e rminal s .  If the shaft 
touche s the terminals more clear­
anc e may be obtained by replacing 
the magnet by a new one as out lined 
in the section covering power 
driven rotary select.ors . 

I t  neces sary t o  re align the select or,  
loosen the mounting sc rews. Af'ter the 
sele cto r bas bee n s atis fac torily alig ned, 
t ight e n  the mount ing s c rews s e curely . 

( 14 )  Vlhere the Powe r Dri ven Se-
Mounted Bac k or 

the 
and loose n the selector 

mount ing s c rews on the t op and bottom 
sel e c t or moun ti ng straps at the right 
side or the selec tor with the 4" regular 
s crewdri ve r and loosen the s c rews at the 
left side .  To insert the shims around the 
mounti ng s crew , grasp the tab of the shim 
as outl ined in ( 13 )  fo r insert i ng the 
shims aro un d  the up per s crew and while 
pressi ng on t h e  head o f  the s crew with 
the screwdri ve r so as to provide mounting 
spac e tor the s him , i nsert the shim around 
the screw s l id ing i t  from left to right 
in bac k ot the frame mounti ng s trap and 
in front or the s tud .  To insert a shim 
around the mounti ng· screw a t  the l ower 
ri gh t ,  hold the ·sh im w1 th the tab down mn 
sl ide i t  trom ri ght to lett in back ot 
the frame mou nt i ng strap end in 1' ront or 
the s tud. The n proceed as outl ined in ( 13 )  
to check the al ignment o r  the selector . 

• 

• 

• 

• 

• 

• 

• 

Rotary 

of 

Rotary 
ls Mounted In front or 

ing Strap: the selector mounting 

lector ls 
Mounting Strap: Hold 
With the fingers 

Rotary 
In the 

mounting nuts 



• 

• 

• 

• 

. 

• 

Where the Shafts are Too Far Back 

( 15 )  If the shaft is too far back oppo-
site  a number of powe r dri ven ro­

tary s elec tors , give considerat ion to 
realigning the shaft as  outl ined in ( 8 )  
to ( 1 0 )  and ( 1 7 )  to ( 20 )  inclus ive . I f  
the nwnber of s e l e c tors l s  not  ap pre c i ­
able proceed a s  outl ined i n  ( 12 )  to ( 14 )  
inclus ive , except that the sh ims should 
be ins e rted around the mount ing sc rews at 
the r ight s ide of  the s el e c tor when t he 
selector  i s  mounted  in front or t he frame 
mount ing strap qnd aro und the mount ing 
sc rews at the l e f t  s ide o f  the s el e c tor  
when t he s e le c to r  i s  mount ed behind the 
frame mount ing straps • 

( lo )  I f  the misal i gnment l s  not in one 
dire c t i on or  if  the clearanc e s  

between the power dri ven ro tary selec ­
tor mo unting s c rews and the slots are 
generally w�sati s fac tory ,  realign the 
ent ire shaft as outl ined in ( 1 7 )  to ( 20 ) , 
inc lus ive . 

All 

( l 7 )  Before real i gning the ve rtical drive 
shaft note whe.ther any of the dri v­

ing di sc s are worn and if they are give 
con s i deration to r eplac ing them at this 
t i me .  When t he d i s c s are sati sfac tory 
attach the cord hold ing details  and 
check the pos i t ion of the di sc s as 
outl ined in 2 . 0 7 .  If  t he c le arance ex­
ceeds 1/32" or  if the fish l ine touche s 
the driving d i s c  of the top sequence switch 
o r  sel e c tor pos ition , it is an indica­
t ion that t he bearing or beari ngs l ocat­
ed ab ove the top sequence  switch or se­
lec tor po s it ion are not in s at i sfac tory 
ad justmene and s hould be real igned . If 
nec e ssary rotate the shaft to a posi tion 
in wh ich these  d i s c s  clear t he l ine and 
at the same t ime rel ocate the cord hold­
ing details . 

( 18 )  If  the cle aranc e  between the fish 
l ine and the discs  i s  not sat is­

fac tory,  ad just the pos i tions of the bear­
ing brac kets as follows . 

( 19 )  Loos en the mount ing s c rews o f  all 
bearings mounted ab o ve with the No . 

245 , KS-809 7 or R-1 7 70 w�ch . In cas e 
the to p sequence switch or selec tor is  
not located at o r  near the top of the 
frame , do not loosen the mount ing sc rews 
of any bearing mounted above i t , but pro ­
c e e d  di re ctly t o  ad just t he bearing as 
follows : 

( 20 )  Loosen the mounting sc rews of the 
intermediate bearings as outl ined 

in ( 10 )  and turn the al igning screws 
with the No . 245 or KS-809 7 wrenc h or 
shift the be ari ng bracket as requ ired 
unti l the driving d i sc just oleara the 
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fi sh line and a sat i sfac tory clearance 
e x i sts  between the sequence  switch or 
sel e ctor mount ing sc rews and the ri ght 
hand e nd o f  the sl ots in the sequenc e 
swi tch or s el ec tor frame . Before t ight­
ening the mounting sc rews , check the po­
sition of the bearings for squarene ss . 
After t he be ari ngs are sati sfac torily 
al igned , t i ghten the mount ing screv.e se­
curely , and re check  a s  outl ined in 2 , 06 .  
I f  th e ecc entri c c oupl ing has not been 
removed , r emove it at thi s  t ime as out­
l ined in 3 . 16 to 3 . 19 inclus i ve and check: 
that t he shaft i s  mee t i ng the torque re­
qu irement . If  it i s  not mee t ing the re­
quirement i t  will be necessary to re­
al ign the shaft t aking care that the 
torque re qu irement as well as the shaft 
al lgnment and axial al ignme nt requlre­
men t s  are me t and that a sat i s  fa c t o  ry 
c l ea ran c e  exists  bet ween the sequenc e 
swi t c h  or  s el e c tor mounting sc rews and 
the rig ht hand end o f  the sl ots in the 
sequen ce  swi tch or sel e c tor frames .  After 
t he s ha ft is s ati sfac tori ly located, re­
as semble the ec c entri c c oupl ing a s  out­
l ined in 3 . 16 to 3 . 19 inclus ive . 

3 . 08 of Sc rews 

( 1 )  securely ti ghten the bearing cap 
screws of all ball bearings with 

the 4" re gular sc rewdri ver . In the c ase 
of bea ri ngs having graphalloy bushings. 
t i ghten the sc rew further from the frame 
challllel just enough to hold the bushing 
snugly in po s i  t lon but not enough to dis­
tort t he bushing . Thi s  may or may not 
cause the cap to seat aga inst t h e  
bracket . 

3 . 09 Radi al in ( Rq . 2 . 09 )  

( 1 )  To check a bearing for radial play , 
attach the R-2040 d i al ind i c ator 

measuring gauge to the c hannel b y  
means of R-2039 indicator clamping fix­
ture as s hown in Fig . 22 . Plac e the 
indic at or a s  near as po s s ible to the 
bearing to be checked and in a pos it ion 
in wh ich it  wi l l  indi cate any movement 
of the shaft toward o r  a way from the se­
quen ce switc hes . 

( 2 )  Mo ve the shaft toward and away from 
the s equw c e  swi tche s o r o ther as­

so ci ated apparatus the full d i stanc e 
the shaft c an be mov ed by applying a 
reasonable p ressur� wi th the fin gers , 
at a point near to  the bearing being 
checke d ,  and note the change in the 
indi cator reading . Take care not to 
spring the shaf t in making this c heck. 
Lever s o f  any s ort must not be used for 
applying t he pressure .  

( 3 )  Rotate the shaft 90" and repeat this 
teat • 
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• 
Apparatus Tightness 

(Rq.2.08) 
Bearing Cap 

Play Bearings 

• 
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Vert ical 
Drive 

R-2040 
Di al 
Indi cator 
Me a sur i ng 

Be ar i ng 

R-2039 Ind i c a t o r  
C l amp i ng F i xture 

Se quence Switch  
Dr i v i ng Di sc 

F i g . 22 - Me t h od ot Gaugi ng 
Rad 191 Play 

( 4) The inte rrupte r gears may inte rterd 
with t he c heck for rad ial play ot 

be ari ngs ass oc lated w i th inte rrupte r:; . 
It in checking the se be ari ngs , thi s con­
d i t i on i s found to exi st , lowtir the vel' ­
t i cal dri ve s haft gears to c le ar the 
gears meshing with them. I t  is not 
nece ssary to move any sequenc e  swi tches 
or inte rrupter assembl ies to check tor 
rad ial play . 

( 5 )  All bearings that exc e ed the spe ci -
fied amount o f  radial play should b e  

replaced as out lined in the sect ion cov­
ering thi s apparatus . 
( 6 ) I f  a shaft e quipped w ith graph�lloy 

beari ngs i s  obse rved to c hatter or 
�ibrate the cond i t i on may be remed ied by 
readj usting the pos i t ion ot t he bearing 
near the c e nte r of t he v ibra t i ng por­
t ion . In s ome c ases , it may be ne c e s­
sary t o  s l ightly mi sal ign a beari ng in 
order to el iminate the chatter o r  vibra­
t i on .  

3 . 10 of Vert ic al Drive Shatt 

( 1 )  To c heck tor ec c entri ci ty ot the 
vert ical dri ve shaft , mount the 
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R-2039 incU cator clamping fi xture on the 
frame and attach the R-2040 dial indica­
tor me asurine gauge so that the ball tip 
or t he gau ge i s  approximately cent ered 
at a po int on t he pe riphe ry ot the disc 
as ne ar as pos s ible to the po int of con­
tac t o r  the d isc as shown in Fi g .  23 . 
Ad just the ind i cator needle ot the gauge 
by moving the gauge toward or away from 
the d ri vine d i sc to assume a po s i t ion 
about o ne half of e revo lut ion from it s  
start ing po int , s o  that the bal l tip may 
follow the total movement or the d i sc af 
it i s  ro tated . 

Dr iv i ng  

Dr ive 
.Shaft R-2040 Dial 

Ind i cator 
Me asuri ng 
Gauge 

I nd i cator 
Clamp � ng  Fixture 

Fig . 23 - Met hod of Gaugi ng 
Ec c e nt ri c i ty of 
Vert i cal Dr ive Shaft 

( 2 ) Rotate the sh aft by hand or under 
power , preferably by hand , through 

at lea st one comple t e  revolut ion and not e 
the minimum and the maximum readinGS or 
the ind ic ator gauge . I f  the d i ffe renc e 
in th e se two rtiadings exceeds . 015" re­
ad just as follows : 

( 3) Sl ight ly loosen the driving disc cl� 
ing s c rew with the 4" regular screw­

d r i ve r  o r  t he KS-6098 Bri sto set sc rew 
wrench a s  re qu ired and t urn the disc on 
the shaft through un arc of about 60 

· degrees . W i th the d isc in thi s  po sit ion 

• 

• 

• 

• 

• 

. 

• 

• 

Disc-------, 
,----Vertical 

L-----R-2039 

Eccentricity 
and Driving Disc (Rq.2.lo) 



• 

• 

• 

• 

• 

• 

check to see that the total lateral 
movement ot the d isc does not exc eed 
. 012" measured as outl ined above . It the 
requi rement is not met with the disc 
in thi s posi tion cont inue to rotate the 
d i_sc 60° at a time , throughout 360 °  it 
necessar7 , until a sat i stactocy position 
ls round . 

( 4 )  It it i s  impossible to meet the 
requirement atter read JustiDg the 

apparatus as outl ined above , the shatt 
is probablJ s lightlJ bowed . To c orrect 
tor thi s  proceed as tollows .  

( 5 ) a Shatt Without Re-

is a a prevent s the 
apparatus trom meet ing the ec centric itJ 
requirement apply the R-80238 shatt 
atraightenine tool . It is �l so some­
times ne cessarr to make thi s ad justment 
atter a ti lted bearing has been c or­
rected . In no case shall it be used 
over a beari ng which is rigidly mounted . 

( 6 )  De termine the charac ter and the 
l ength ot the bow or bows in a 

shatt by revol ving it and observ ing the 
gap between the dri ving and driven discs. 
'Th is may be d one by hold ing a piec e ot 
chalk near the periphe ry of the d i sc 
which i s  located midway betwe en the �wo 
top beari ngs assoc iated w i th the se­
quen c e  swit ches and revolving the shaft 
end al lowing the chalk to touch the ·disc 
et the high spot . 

( 7 )  Place the R-80238 shoft strai ghten-
ing tool  in po s i t i on so that" the end 

supports of the t o o l  rest against the 
shaft at approximat e ly the points whe re· 
the bow begins and the bending port i on 
on the t o o l  bears against the shaft at 
the po int o f  maximum bow as shown in 
Fig. 24 . 

Caut ion : The R-80238 shaft 
tool  was not for use 

on solid shafts • 

Considerat ion should be t o  
solid shaft 

When used on tubular shaft s 
the arms should be 

at least 2• from the 

( 8 ) Bend the shaft so as to remove the 
bow . Recheck t he d i s c s  in the man­

ne r previously d e sc ri be d  and rep eat the 
operat ion until the ec centri c ity ls with­
in the spec ified l imi t .  Care must be 
used to preven t any s traiu on the bear­
ings when us ing the straighten ing tool . 
The tool shall not be used over a bear. 
ing which is tastened to the trame aa 
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R-80238 Shtltt 
straightening 

Vert i e.al 
Drive 
Shatt 

Fig . 2 4 - Method or Straightening 
a Ve rt i cal Drive Shatt 

this would c ause an e xcessi ve strain on 
the ball un i t . When i t. is nec e s sary to 
strai ghten a shaft at a beari ng , the 
beari ng bracke t  shal l be removed trom 
the c hannel and moved up or down out 
ot the wa,y . Atter using the strai ght­
en ing tool , remove the coupl ing and check 
for s tart ing t o rque and make any read­
justmen ts necessary t o  meet t he torque 
requ iremen ts as ou t l ined in 3 . 12 •. 

( 9 )  It ne ces sary r ep eat the bend ing op-
erat i on beginning at the central d i sc 

between each two bearings in order rrom 
top to bottan. 

( 10 )  It ditticulty ls encount ered or the 
shaft i s  badly bowed it will be 6co­

nomical to r eplac e it with a new ahatt 
laatead ot a t te!llpt lng to straighten it . 
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3 . 11 of ( Rq . 2 . 11 )  

( 1 )  1 Ball To c heck a 
s quareness hold the 

R-1306 bracke t  squQring gauge wi th the 
" V" surfac e agai ns t the s haf t  and the 
undersurfac e of t he be artng brac ket as 
s hown in F i g .  2 5 .  

Bear i ng  

No .  74D 

R-1306 Brucket 
�. quar ing 

Urive 
Shaft 

F i g . 25 - Method of Me a sur ing 
Squarene ss of Be arings 

( 2 )  If the l ef t  hand point of the gauge 
rests atai ust the beari ng bracke t , 

ne i ther of the two ri ght-hand , diamet­
ri cally opposite po ints of the gauge 
shall clear the brac ket by more than 
. 004" . If one o f  the diametrically op­
po s ite po int s ot the gauge re sts against 
the be ari ng bracke t , the o the r of these 
two po ints shall not clear the bracket 
more than . 008" and the left-hand po int 
of the gauge shall no t clear the brac k­
e t  by more than . 004" . 

( 3 )  If  the olea ranc e is not sat isfac -
tory ,  real ign the be aring a s  fol­

lows : Loosen the be ari ng bracket mount­
ing sc rews with the No . 245 or 305 wrendl 
and ad just the al igning s crews as re­
quired wi th the 4" regular screwdrive r .  

( 4 )  When t he be ari ng brac ke t  has be en 
ad j us ted satisfaot orily , tighten the 

bracket mount ing sc rews seourely . 

( 5 )  Arter ti ghtening the se s c rews , re­
che ck the beari ng bracket for square­

ne ss as covered ab ove . 
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( 6 )  10 and EX• 
t h e  No . 1 A A! 

the ty pe ex­
cept the No . 13A b eari ngs in ac co rdanc e 
w i th ( 3 ) or ( 4 ) above . 

( 7 ) No. 13A (No pro cedure ) 

3 . 12 Test ( Rq . 2 . 12 )  

( 1 )  Befor e d i smounting any apparatus 
to mak e tes t s  or read j ustments  for 

torque , c h e c k  the shaft for s t raight ­
ne s s  as ou t l ined in 3 . 06-3 . 0 7 .  

( 2 )  B efor e  making the torque test , re-
move the c o upling c onne c t ing the 

ver t i cal d ri ve s h aft and the ve rt ical 
shaft of the dri ve as follows .  

• 

• 

( :- .)  i'/here an ecc en tr ic c oupling is used 
• not e whe re the d istan c e  between a 

r,ri ving d i sc and the upper surfac e of 
the be ari ng bracket neare st  a dri ving 
d i sc i s  l ess than 1/4" and inse rt the 
R-1994 -wedge at th is po int as shown in 
Fig . 26 . Remov.e the coupling as ou tlined 
iu 3 . 16 to 3 . 19 inc lus ive . In cases where 
the ri gid type c oupl ing ls used , loosen 
the c oupl ing clamping sc rews with the 
No . 2b4 so cket wrench . 

R-1994 \'le dge 

Bearing 
Bracket 

Vert i c al 
Drive 

Driv ing Ui sc 

Yig . 26 - L:ethod of Support ing 
Vert i c al Drive Shaft 

( 4 ) Then plac e the No . 427A shaft sup-
porting tool bet ween t he bot tom ot 

the ver tic al d ri ve s haf t and the top of 
the verti cal s haft o f  the drive . If there 
i s  any c l earance between the shafts and 
the t ool , inse rt a s uff ic ient number ot 
blades  o f  the No . 74D thic kness gauge 
between t he bot t om of the tool and the 
ver t ic al  s haft of the d ri ve to take up 
the clearanc e as shown in Fig . 2 7 . Al­
low the wei ght ot shaft to re s t  on the 
gauge . After the shaft ms be� s upported 
sat isfac torily , remove the R-1994 wedge . 

• 

• 

• 

• 

Squareness Bearings 

bear ng 
Bearings: 

for 

Bracket--~ 
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1o 
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• 

• 

• 

• 

• 

• 

Vert i c al 
Dr i v e  

Ve r t i c al 
Shaft 
of 

42 7 .ii. 
Shaft 

Sup p o r t i ng 
Tool 

E lude s 
of No . 7 4D 

Th i ckne s s  
Gauge 

F ig .  27 - Me thod of Us ing the 
N o . 427 A Tool When 
Che c king St ttrt ing Torque 

( 5 ) To make the to rque t e st proc eed as 
f o l l ows : I f  t he d ri v ing d i s c s  have 

fil i s t e r  head c lamp ing s c rews , hook one 
end of the R-1313 f i sh l i ne o ver t he 
clam p ing s c rew o f  a di s c jus.t above or 
bel ov. a beari ng and about fo ur feet from 
the fl oor and wi nd s e ve ral turns of the 
line aro und the ver t i cal d r i ve shaft 
wi thout c ro s s ing by ro tat ing the shaft 
be.c k.we.rd . I f , howe ver , the dri ving d i s c s  
are s e c u red to the sha f t s  b y  B ri sto s e t  
sc rews pro c ee d  as follows : Plac e a pi e c e  
o f  fi sh l ine aro lind the shaf t j u s t 
above or below a bearing and wind se veral 
turns o f  t he l in e  a.ro und the vert ical 
shaft by r o t a t ing t h e  she.ft be.ck.ward s .  
Four or fl ve turns of the line sho uld be. 
wo un d  over t he end of th e l i ne to pr e­
vent it from sl ipping an d then a.n add i­
t i onal f our o r  fi ve t urns sh ou ld be 
wound aro und the s haft without cross­
ing o r  overl apping .  Then atta.oh the No . 
79E push-pul l ten s i on gauge to the l oose 
end a s  shown in F i g ,  28 . 

( 6 )  Te st by starting an d  s topping ( ap-
pro xima tel y 20 t ime s per revolut ion ) 

trom the po in t of greate st fri c ti on in 
three complete re volutions of t he shaft 
in i t s  normal d irect i on � If t he start­
ing torque at any po int does not exceed 
the amoun t  spe c if i ed , the ver t i cal drive 
shaft and t he be ari ng al ignment c an  be 
cons ide red s a t i sfac tory a n d  n o  further 
check for al ignment should b e made . If 
the starting torque exce eds this re­
qui rement lubri cate the ball bearings 
as outl ined 1n 3 . 02 and r ep eat the start­
ing torque test . If  t he s tart ing torque 
at any point s t ill exceeds this require­
ment a f t er bei ng lubri cated , the opera­
t ion of t he shaft should b e  con s i de red 
unsatisfac tory and the so urc e of the 
bind remo ved by realigning t he sba!'t 
and beari ngs if they a re not in sat i s-
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fac t o ry al ignment or by l oc at ing and re­
pla c i ng a bea ri ng having a b ind � To de­
t e c t a bind ing bear i ng pro c e ed as fol­
lows . 

No . 7 9K 
Push-Pull 
Te n s i on 
'1uuge 

rr-1313 

. ' 
' · ' 

Screw 

Fish 

Ve rt i c al Dr ive Shaft 

F ig .  28 - Me tho d o f Me asur i ng 
Start ing Tor que 

( 7 )  Bal l  Beginning at the top 
or loosen the bear­

ing bra.ck et c ap s c rews wi th the 4" regu­

la r s c re wdri ve r and i f  ne ce ssary remove 
the c ap and al low the ball rac e  to as­
sume i ts natural posi t i on .  

( 8 )  Check t.he star t ing torque immedi ate -
ly wi th the No . 79E gauge to de. t e r­

min e whether o r  not the b ind h a s  been 
rel ie ved . I f  no t ,  r etighten the cap 
screws as thi s  beari ng is not the sourc e 
of t he bind . 

( 9 ) Test  all  bearings in this mann e r  
-and in orde r  start ing from the top 

or bot tom until the bee.ring is found which 
i s  c au si ng t he bind . After · loc at ing a 
bind in a bea ring :rm ke te sts to deter­
mine whe ther it is d ue to a bind in the 
ball uni t ·, to the bracket not be ing mount.­
ad square wi th the shaft or to the man­
ne r in which the bearing is  c lamped in 
the bracke t .  

( 10 )  With t he c ap r emove d , a b ind in 
the be e.ring ball unit c an  usual­

ly be detec ted by tuni ing the ball unit 
with t he f inger s .  An inspe ct ion should 
be 11B d e  a.t thi s t ime for broken balls 
and to det e rmine if  the bearing has been 
properly l ubri c ated . If i t  is definit e­

ly d et ermined that the t rouble is due to 
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a bind in the ball uni t , when i t  is c lamped 
in the bearing bracke t ,  replace the bear­
ing as out l ined in the s e c t i on cove ring 
thi s apparatus . 

(11 ) It the be aring appears to be in 
good c ondition r eplac e the retain­

ing washers end bearing cap , setting the 
sc rews up tight , and rep eat the torque 
test tor bind . 

( 12 )  Beginning at 
top or loosen 

the be aring c ap s crews with the 4" regu­
lar screwdri ver Wld while rotati ng the 
shaft by hand , tap t he bearing bracket 
with the handle or the s c rewdriver to 
ass i st the bushing to reach a good al­
ignment wi th the shaft . 

( 13 )  Check the starting torque i.nlmldiate-
ly with the Ho . 79:Z gauge to dete r­

mine whether or not the bind has been 
rel ieved . If not ,  ret ighten the c ap 
screws in ac cordanc e with 3 . 0 7  as this 
be aring is not tµe source of the bi nd .  

( 14 )  Test all bearings in thi s manner and 
in orde r ,  start ing from the top or 

bottom o f  the shaft unt i l  the bearing is 
found whi ch i s  caus ing the bind . With 
the bearing cap l o o sened as out l ined 
above , c ontinue to ro tat e the bushing to 
various po s i t i ons about the shaft and make 
tests  to determine whether or not the 
torque test is being met . If the t orque 
test cannot be met by adj ust ing the bush­
ing , replac e the bushing with a new one 
as out lined in the s e c t i on c overing thi s 
apparatus . I f  the t o rque requi rement s are 
still  not met , it is a probable indi cati on 
that the shaft is bowed or that the bear­
ings are not in alignment . In such case s ,  
realign the bearings o r  straighten the 
shaft as required as out l ined in 3 . 06 ,  3 . 07 
and 3 . 11 re spe ct ively . 

( 15 )  After correcting any b inding bear-
ings , insert the R-1994 wedge as 

outl ined in ( 3 )  and remove the No . 427A 
shaft support ing tool it it has been 
used . On shafts equ ipped with rigid 
couplings securely ti ghten the coupl ing 
clamping screws with the No . 254 socket 
wrench and on shafts equ ipped with ec ­
centric couplings , reassemble the coup­
ling as outl ined in 3.16 to 3.19 inolusive . 

( 16 )  If an eccentri c  coupl ing has been 
used , reassemble the upper half of 

it by plac ing the two upper or dri ven 
lugs in position so that they engage the 
slots in the plates and then ins ert the 
screws loosely. The flat edges o r  the 
clamping portious ot  the coupling must 
be down . See 3 . 16 to 3 . 19 inclus ive fo r 
further information regard ing the as­
anbllng or the coupling . 
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( 17 )  If any interrupter gears o r  sequenc e 
swi tches have been moved before mak­

ing the t orque test , re store them to the i r  
former positions and adj ust them i n  ac­
c o rdanc e with the sec t i on c overing the 
apparatus . 

3 . 13 Posi ti on and or Col l a r  
or e 

( 1 )  A loos e  spring c ollet may al low the 
vert i cal dri ve shaft to drop and 

change the pos i ti on or the dri ving disc s 
wi th r esp ec t to the pole pieces of the 
sequence switches .  If- t he majority or 
the gap s be tween t he driving discs and 
pol e piece s are unsat isfac to ry ,  proceed 
as outlined in 3 . 21 . If the ma jority 
ot the gap s  are suti sfac to ry ,  proceed 
as outl ined in ( 2 )  and ( 3 ) . 

( 2 ) If the be ari ng i s  equipped w ith a 
.clamping co llar , loosen the c lamping 

collar screws with the 4" regular screw­
dri ver . Place the No . 347 spanner wrench 
in th e sl ot s  o f  the C ollet and securely 
t ight en the c ollar wi th the No . 346 
spanner wrench as shown in l!'ig.  29. Then 
t ight en the c la mping collar sc rews . 

vert i cal Drive 
Shatt 

No . 347 
Spanner 
\'trench 

Clamp ing 

No . 3-i& 
Spanner 

Wrench 

Fig. 29 - Method or Tightening 
the Clamping Collar 
or 10 Type Bearings 

• 

• 

• 

• 

• 

• 

• 

Grip 
Nuts (IO fyearings) 

Graphallo~ Bearings: 
the bottom bearing, 

Collar---



• 

• 

• 

• 

• 

• 

• 

( 3 ) It the be aring is e quipped w 1 t h 
clamping nuts , hold the collet with 

the No . 347 spa�er wrench and loosen 
the lock nut with the No . 247 wrench 
and t i ghten the clamping nut securely 
with the No . 232 wrench . Then securely 
tighten the lock nut . 

3 . 14 Locati on ot 10 In Its 

( l )  The upward movement ot the shaft may 
be reduced by locat ing the ball 

bearing against the wider s urface ot 
the upper washers ad jacent to the ball 
beari ngs . Due to difference s  in the de­
sign ot lO type bea ri ngs the proc edure s 
tor removing the play ins ide the housing 
will d iffer with d ifferent types . Where 
10 type beari ngs . a re used on shaft s  as­
soc iated with s equen c e  swi tches or se­
lectors the air gap s be tween the driving 
discs and heelpi eces ot the as soc iated 
apparatus should be checked and it sat­
i sfac tory retained as outl ined in ( 2 )  
and the beari ng r elocated as outl ined in 
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(2 ) or ( 3 ) . Where the 10 type bearings 
are used on shaft s associated with inter­
rupt ers , the position of the shaft should 
be retained by checking the alignment o f  
the gears before and after relocat ing the 
bearing as outlined in ( 2 ) or ( 3 )  inst ead 
of using the 85 type gauge . If the ai r 
gaps between the parts or the alignment 
of the gears is not sati sfac t o ry ,  the ap­
paratus should be readj usted as out lined 
in the section cove ring the apparatus in­
volved before relocat ing the 10 type 
bearing . 
( 2 )  Where the i s  wi th 

a nut nu : 
an type gauge snugly be­
tween the re ference di sc ( if furni shed 
or it not , a di sc just ab ove the 10 typE 
bearing ) and the as soci ated heel-piec e . 
Hold th e Collet in place with the No . 
347 spanner wrench end back off the lock 
nut wi th the No . 247 wrench ,  witil the 
nut is sl ightly widerflush with the 
threaded port ion ot the collet. Then whUe 
sti ll hold ing t he c ollet with the No . 
347 spanner wrench ,  loosen the clamp ing 

Housing Drive Shaft 

Collet 

No . 347 Spanner Wrench 

No . 232 Wrench 

Clamping Nut 

Nut 

Coupling 

232 Wrench 

J'ig .  30 - Method ot Removing Vert ical Play J'l'Olll 10 Type Bearing 
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nut Just sutt i c i ently with the Ho . 232 
wreuch so t hat axial movement of the 
collet along t.he shatt is perm i tted . With 
the clamping nut so loo senti d there may 
be a tendency tor the vert i cal drive 
shaft to drop , part icularly where the 
other bearine:s ai the shatt are equipped 
with graphal loy bush ings . In any c ase , 
note whether the gauge is still he ld 
snugly in pos i t i on .  It i t  i s  not , raise 
and. hold the shaft in its proper posi ­
t i on while pro c eed ing as fo llows . Place 
a Ho . 232 wrench a ga inst the under sur­
fac � ot t he lock nut with t he two d iag­
onals ot t he nut bei ng spanned by the 
Jaws or the wrench as s hown in Fig. 30 .  
Exe rt an upward pressure a gainst the nut 
and push t.he ball beari ng up against the 
upper washers ot t he be aring unti l the 
load is taken by the hous ing . Then while 
one man holds the bearing and , it nec es­
sary , the shaft in pos ition , another lllllD. 
should ti ghten the co ll e t  se curely in 
place us ing the No . 347 spanner wrenc h 
and another Ho . 232 wrench . Take care 
in do ing thi s not to ap ply a downward 
pres sure on the spanne r  wrenc h .  Remove 
the Ho . 232 wrenche s  and t ighten t.he lock 
nut in po s it ion with the No . 247 wrench .  
Remove the gauge and check that satis­
tac tory ai r-gaps between the dr iving 
disc s and hee l pieces have be en retained . 
( � )  Where the i s  with 

a Sc rews : Pro­
ceed as to sure 
that the gap s are retained d uring the 
following procedure s . Loosen the clamp­
ing co llar screws with the 4" regular 
screwdriver . Hold the co llet in plac e 
wi th No . 347 s panne r  wrench and loosen 
the clamping co llar with the No . 34ti 
spanner wrench sutt ic iently to permit 
axial movement of the collet on the 
shaft . Chec k  that the gauge is still 
held snugly in posi ti on as outl ined in 
( 2 ) . Plac e 4" regular sc rewdrivers on 
each s i de of the collet under the clamp­
ing co l lar. Exert an upward pressure 
against the collar and. push the ball 
bearing up agai nst t he upper washers un­
t i l  the load i s  taken by the hous ing. 
Take care in do ing thi s that the screw­
drivers do· not sl ip otf the c lamping 
collar . Then wh i l e  one man holds the 
�earing and , it nece ssary

i 
the · shatt in 

posit ion ,  another . man  shou d tighten the 
colle t s ecurely in place using the Ko . 
346 and 347 spanner wrenche s . · In doing 
this the c lamping collar wi ll have to be 
t ightened wh ile i t  i s  s t ill being held 
by the so rewdri vers . Take care 1n tight­
ening the collar not to apply a downward 
pres sure on the Ho . 347 spanner wrench . 
Remove the wrenches and. screwdriTers 
and tighten the clamping screws with the 
4" regular screwdrive r .  Remove tbe gauge 
and check that sati sfac tory air-gaps 
between the dri Ying discs and bsel pieces 
have been retained . 

Page 24 

3 . 15 Loca t ion of and 

( 1 )  It t he adap ters or bushings are not 
satistac torlly located , loosan the 

beari ng c ap s c rews with t he 4" regular 
sc rewdri ver and proceed as tol lows : ­
To locate the a dapte rs plac e the 4" regu­
lar sc rewdri ve r in one ot the slots 
and wh ile hold ing the bushing in place 
wi th t he f ingers torce t he adapte rs to 
the ir pro per pos it ion . To locate the 
bushing hold the adapters in pos i tion 
wi th the r ingers· or one hand , insert the 
4" regular sc rewd rive r  in the saw slots 
and push the bushing to the proper po­
s it ion . Then securely t ighten the bear­
ing cap sc rews . 

Eccentri c �. 16 Ax ial ot Shatts ( Rq . 2 . 16 )  
.17 ( Rq . 2 . 1 7 )  
. 18 
. 19 q . 2 . 19 ) 

( 1 )  General : I f  the e c c entric c oupl ing 
is e quipped with a c oupl ing guard , 

i t  will be nec e s sary t o  remove the guard 
before che cking any adj ustment . Before 
removing the guard , note where the d i s­
tance between a driving disc  and the upper 
surfac e o f  the bearing bracke t nearest a 
driving disc  i s  less than 1/4• and insert 
the R-1994 wedge at thi s po int t o  prevent 
the shaft from dropping . Loosen the c ou­
pling guard clamping sc rew� with the 3 •  
cabinet sc rewdrive r .  Take care in remov­
ing the screws not to burr them . Remove 
any sealing c ompound from the sc rews by 
sc raping the� with the R-1060 putty kni fe 
or cleaning them with a small stiff  type­
writer  brush after they have been soaked 
in trichloroethylene . 

( 2 )  To remove the coupl ing guard , place 
the 4" regular screwdri ve r aga inst 

the guard so that one c o rne r  or the blade 
rests on t he unde rlapping surt'ac e of the 
coupl ing guard and against the o ve rlap­
ping edge of t he other halt ot the guard 
while the o ther c orne r  against t he No . 
lOOA adapte r or No . 5A dri ve hub , as 
funi ished , and t he s ide of t he sc rew­
dri ver blade re sts aga inst the edge of 
the cut-out in t he l i p  of the guard . 
Then ,  while exerting pre s sure on the end 
of the sc rewdri ve r· handle , turn it in 
a counter-clockwise direction ,  graduall7 
forc ing the apart as s hown ill 
Fig.  31 . 

Caut ion :  Before to loos­
en 
sure corner sc rew­

not 

• 

• 

• 

• 

• 

• 

Clamting Collar and 
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Surface 

Pig . 31 - Method ot Breaking 
seal on Eccentric 
Coupl ing Guard 

After removing the c oupling guard from 
the shaft the c ompound used in the old 
seals must be. thoroughly removed by e i ther 
sc raping i t  with the putty kni fe o r  by 
wiping the guard wi th D-98063 c loth mo i st­
ened with trichloroethylene . Remove any 
burrs on the surfac e s  to be sealed with 
the R-1oey1 pillar f i l e . 
( 3 ) Remove the sealing compound trom 

between the dri ving di sc or the 
!fo . lOOA adapter and the coupling guard. 

( 4 )  It the eccentri c c oupling clamping 
screws have slotted heads , remove 

the screws with t.be 4" regular screwdrh'er; 
if the screws haft hexagonal beads, remove 
thela with t.he JCS-6263 wrench . Re110ve the 
olamping lugs, alempblg portions end WllShers. 

( 5) Axial or Shatts : To de-
or vertical 

dri ve shatt la more than 3/32" out or 
al igDJDent wi th tbe vertical ahatt ot the 
driYe , place the R-5320 axis alignment 
gauge m the vertical shatt ot the dri ve 
with tbe clearance end up as shown in Pig.32. 

( 6 )  llake a number ot ooaplete turns of 
the vertical drive ahatt wi th the 

gauge mounted on the vertical ahatt of 
the drive being revolved a oom.plete rev­
olution in the opposite direction. It 
the gauge clears U. vertical drift ahatt 
ill all poai tiona the t.> ahatta are with­
ill the 3/32• requirement . 

( 7) If , when the ahatta are revolved , 
the vertioal dri Ye shaft touche s  the 

gauge at Ull' point , determine Whether 
or not the wrtical 4rl ve autt la beat. 
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Vertical 
J>rhe 

R-5:520 
Axle 
Alignment 

Vert ical 
Shaft· 
ot 
Drive 

Fig . 32 - )(ethod ot Checking 
tor .Axial Alignment 
ot Shatta 

( 8 )  It the verti cal dr1Te shatt is not 
bent or it attar it i s  straightened 

in ac oordanc e with the procedures out• 
l ined in 3 . l o ,  the gauge cont inues to 
show misal ignment at any point , it ls 
an 1Ddicat1on that the shatt must be 
realigned in order to meet the 3/32" 
requirement·. 

( 9 )  I f  ne c e ssary to reali gn  the shaft t o  
me et  the above requi rement s move i t  

to  e i ther one s i d e  or  the o the r t o  favo r 
the above condi t i on and so al l ow the in­
dicator pointer of the No . 120A or No . 159A 
gauge ( depending on whether sequenc e 
swi t ches o r  powe r driven rotary s e l e c t o r s  
are mounted o n  the frame ) t o  rest  wi thin 
the l imit l ines on the scale by adj ust ing 
the bottom bearing as out lined in 3 . 06-
3 . 07 . In the case of shafts assoc iated 
with gear reduc t i on drive s , determine 
whe ther the drive is in prope r alignment 
as outlined in the s e c t i on covering thi s  
apparatus . 

( 10 )  It the bott.om bearing has been re-
located it will be necessary to 

check the al ignatmt of the other bear­
ings on the shaft as outlined in 3 . 06· 
3.07.  

( 11 )  AJJ previousl7 s tated in the adJuat-
ing procedures tor the other bear­

ings co vered in thia seotion the bear­
ing JIU8t be adJuate4 to •et 2 . 11 for 
aquarenesa of beariq at the time it 
i. alig11ed . 

( 12) Clearance Between Sbatta: If the 
lbatt 

ot the drive aml the Yertioal 4rlve abatt 
la not Atiafaoto17, it •ill be neoH-

-----Vertloal 
Collar-----~ 

~-~~---Coupling 
Ouarcl 

• 

termlne w not the 

oieaNDoe between & nrt1oal 
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aaey to rai se or lower tbe vertioal drive 
shaft . Where the shaft 1a equipped with 
a 10 t:ype bearing ,  it will be neoeaaaey 
to loosen the thrust oollar on the shaft 
as outl ined in 3 . 13 before raising the 
ahatt . '!he ahatt may be rai sed by us ing 
the R-1994 wedge to lift the shaft up 
through tm bearings the required amount . 
It the shaft cannot be rais ed enough in 
thi s manner to meet the re quirement saw 
ott a piece from tb.e bottom ot the abaft 
tak ing the nece ssary precautions to catch 
the particles removed trom the shaft . 

( 13 )  In mak ing the above ad Justment take 
care that the requ irement covering 

coupling engagement will be met when the 
coupl ing is completely assembled . 

( 14 )  On shaft s assoc iated with sequenc e 
swi t che s and powe r driven rotary 

selectors , check that the heel gap re­
quirement as c overed by the section c ov­
ering the apparatus and 3 . 14 and 3 . 21 o f  
thi s sec t i on i s  sat i s fac t o ry before 
clamping the 10 type bearing se cure ly in 
place o r  reas sembl ing the e c c entric c ou­
pling .  
( 15 }  I t  necessary , clean the ec centric 

coupl ing as outl ined in 3 . 01 . Be­
fore reassembl ing the eccentric coup­
l ing , · examine the slot in the steel 
plate to see whether there are any rough 
surface s .  Rough surfaces in these slots 
cause wear on the dri ving lugs and cause 
Jerky operat ion ot the coupl ing which 
may result in fal se operat ion ot the 
sequence switches. Where the s ides ot 
the slots are rough or badly tool scratch­
ed , smooth the s urfaces w i th No . 00 car­
borundum. paper wrapped aro und a flat 
piec e  or wood about 1/8" thick . It is 
not nece ssary to completely remove all 
tool marks . F ifteen or twenty strokes 
ot the tool are usually sutt ic iedt to 
rem0ve all ob ject ionable burrs . Unless 
there are ralsed portions or burrs , sllgbt 
indentations or tool marks are not ob­
Jectiona ble as they serve as lubrication 
carriers . After using the No . 00 car­
borundum paper, wash the part ott thor­
oughly with KS-7860 petroleum spirits 
to remove all the carborundwn particle s .  

( 16 )  Slide the upper bronze plate , the 
steel plate and the lower bronze 

plate in the order named , up onto the 
vertical drive shaft . When the clear­
ance between the shafts is not enough 
to sl ip the steel driving plate between 
them, it will be sati stac t�ry to re­
move the caps troa the two lower drive 
shaft bearings and to spring t he verti­
cal dri ve shaft autfic iently to admit 
the center di sc or the coupl ing when 
tipped up on edge . Lubr1. eate the coup­
ling as outl iued in 3 . 02 . 
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( 17) Plaoe th• two ltottca oluplag por-
tions oYer the wertical shaft of 

the drive in auoh a way that the pin 1D 
one of the clamping portions engages the 
slot or hole in the vertical shaft of 
the drive on the rear a ide . The straight 
edge ot the clamping port ion should be 
up . 

( 18 )  Place the lower bronze plate over 
the vertical shaft or the drive , 

so tba t the plate is parallel with the 
clamping portion ot the coupling. Place 
the s tee l pl"'te m the lower bronze plate 
in a position in which the slots in the 
pla te coincide. Place the upper bronze 
plate on the s teel plate at right angle s 
to the lower bronze plate . 

( 19 )  Plac e the two lower driving lugs 
in pos iti on· so that they engage 

the sl ots in the plates and then insert 
thei r s crews loosely . 

( 20 ) Place the . 003" blade o t  a Ho . 74D 
thickne ss gauge between the top 

bronze pla te and the under s ide or the 
hooked portions ot the dri ving lugs on 
eac h  s i de of the co upling . This is to 
pro vi de c le aranc e between the bronze 
plate aud the dri ving lugs . Before 
tighten ing the clamping screws , see that 
the inner end or the driving lugs are 
firmly a gai nst the sti.art or as close to 
the shaft as possible and w1 th the inner 
surfac es ot the lugs parallel wi th the 
sbatt , Press t he coupl ing down hard on 
the washers , pre ss the lugs against the 
blade of the No . 74D thickness gauge 
and ti ghten the outer screws first , then 
tighten the inner screws and repeat the 
operation in this order unt il the screws 
are as ti ght as pract icable . 

( 21 )  Rep eat the operation previously de-
scri b ed in assembling the upper hal1' 

ot the coupling . The tlat edges ot the 
clamping portions o t  the coupl ing must 
be down .  The posit ion of the driven 
lugs wi ll be re•ersed to that or the 
dri vi ng  lugs . Place the blade ot tbe No . 
74D th i ckness gauge between the under 
side or  the lower bronze plate and the 
hooked portion ot the dri Yen lugs . Presa 
the c lamping portions down on the bronze 
plate and press the driven lugs toward 
the vertical dri ve abaft and t i gh t 
agai nst the blade ot the thickness gauge, 
when the olamping screws are being tight­
ened . Tighten the outer clamping aorewa 
first aa previously descri bed . 

( 22 ) To check tbe gaps between the dri v-
ing and dri ven 1 uga and tbe bronzf 

plate ,  proceed ea follows : rotate t�• 
motor co upling by hand through one coa­
plete re volution ot the eccentrio coUP­
ling and observe tb8 gap between one lug 
and the bronze plate through the entll'e 
revolution . Rote th• point w)lere t:la• 

• 

• 

• 

• 

• 

' 

• 

• 



• 

• 

• 

' 

• 

• 

gap ia the smallest and atteapt to 1.D­
aert · the . 004• blade ot the Ro . 74D 
gauge between the lug and the plate .  It 
the blade cannot ba inserted 1D the gap , 
the lug ia eati atactoril7 ad Justed . It 
it can, readJuat ea outlined above . Then 
check , and it necessary , readJuat the 
gaps between the other lugs and the 
bronze plate . 

( 23 )  Before mount ing the c oupling guard , 
apply the KS-�824 sealing c ompound 

to the coupling guard as outl ined in 3 . 20 
and to the o i l  guard as out lined in the 
section c overing fri c t i on roll drive s .  

( 24)  After the coupling guard ia re-
aasemblecl on the shatt , r8110n the 

R-1994 wedge . 

3 . 20 Eccentric Guard 

( 1 )  It  the vert ical clearance 
the bottom edge ot the 

eccentri c coupling guard and the upper 
edge ot the oil guard is not sati sfac­
tory , it is pro bably due to the loca­
tion ot the clamping guard Oil either 
the Ho . 5A dr1 ve hub or the Ho . lOOA 
adapter or to the position ot the adap­
ter on the vertical dri ve shatt . In 
any case , ramove 8Dd clean the e ccentric 
coupling guard as outl ined �n 3 . 16 to 
3 . 19 inclusive . 

( 2 )  Before us ing the KS-6824 sealing c om-
pound s t i r  it thoroughly with a f lat 

piece  of hard smo oth wood j ust before 
using i t . Make sure that the surfac e s  
t o  b e  sealed are tho roughly dry and free 
from oil before applying a liberal c oat. 
of the seal ing c ompound . Apply the c om­
pound with the R-1021 brush . When the 
sealing c ompound ·i s of such a cons i st ency 
that it cannot be applied eas i ly with the 
brush , thin it wi th trichloroethylene . 
Make up the j oint s as soon as the c ompound 
has been applied to t.he surfac e s  to b e  
sealed . When using the c ompound it  i s  
not ne c e s sary t o  allow an int e rval o f  t ime 
between applying the compound and making 
up the j oint s . The pigment or thicker 
part o f  the c ompound does  the seal ing and 
the thinner part of the compound is only 
used as an aid in · c onveying the pigment 
of the seal ing c ompound to the surfac e s  
t o  b e  sealed . 
( 3 )  Dip the acrews into the seal ing com-

pound before insert ing th•. When 
aetting up the acrewa , make sure that 
the part bears uniformly throughout its 
entire contact aurtace . Thia can be 
aoooapliahed by making several rounda ot 
the acr-s 1n tightening . Do not tighten 
them completely the first t ime around. 
( 4 )  Guard Mounted on Ho . lOOA 

Before locat ing the c ou-
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p_ling guard o n  the shaft , apply the 
KS-6824 sealing c ompound to the overlap­
ping surfac e s  of the guard , the inside 
surface s  o f  the lip of the guard and the 
sides or the No . lOOA adapte r .  Assemble 
the halves of the guard in place on the 
shaft and insert the c lamping sc rews in 
loosely in the oppo s i t e  hal f of the suard • 

Shi ft the locat i o.n of the guard on the 
Ho . lOOA adapter unt i l  the uppe r  surfac e 
of the collar i s  flush with the upper 
surface o r  the adap t e r .  If the clearance 
still is not sat i sfactory , rai se or lower 
the adapter and the guard on the shaft 
unti l  the requirement is met .  Afte r  the 
guard i s  sat i s factorily l ocated , seal the 
j o ints between the lips of the guard and 
the adapte r ,  the s l o t s  in the adapt e r  and 
around ' the c o llar whi ch c lamps on the 
adapt e r .  In seal ing the slots  of the 
adapt e r ,  several appl i cat i ons of the seal­
ing compound may be required b e fore the 
slots  are filled suffi c i ently t o  make a 
sat i sfac tory seal . Then t i ghten the 
clamping s crews secure ly and seal the 
j o int between the adapter and the shaft , 
plac ing the seal ing c ompound around the 
j o int at the uppe r  surface of the adapter . 
Wipe off the exc e s s  sealing compound with 
the D-98063 c l o th mo i st ened wi th tri­
chloroethylene before the c ompound has 
had t ime to dry . Then paint the j o int s 
with aluminum paint app l i ed with the 
KS-14164 brush . 

( 5) Mounted OD Ho . 5.A. 
coup­

ling Oil the Ho . 5A drive , apply 
the J[S-6824 seal ing co111paUDd to the over­
lapping surfaces ot the guard , the in­
s ide surfaces of the lip or the guard 
and the aides of the Ho . 5A dri ve bub . 
Rel ocate the coupling guard on the dri ve 
bub so tba t the vertical clearance be­
tween the cuard is satisfactory and with 
the guard OYer la pping the collar as 
spe cified in the requ irement .  After 
tightm ing the clmaping screws securely, 
seal the Joint between the dri ve and the 
shaft placing t.be seal ing ccmpound around 
the Joint a t  the upper surface of the 
dri ve and seal t he Joints in the guard 
aa outl ined aboTe . 

( 6 ) If sati sfact o ry verti cal clearance 
cannot be obtained wi th the guard 

overlapping the hub , i t  wi l l  be ne c e s sary 
t o  use a No . lOOA adapte r ,  mount ing i t  as 
outlined in the s e c t i on c overing thi s 
apparatus and seal i t  as out l ined in ( 4 ) . 

3 . 21 Yerticai Shatt to K••t 

( 1 )  When the aect 10ll coTerlng eequenoe 
awitolMta refers to this eeotio.u tor 
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procedures tor rai sing or .lowering the 
shaft as a means or obtaining the loca­
tion or dri ving d iscs  proceed aa fol­
lows . 

( 2 )  To rai ae tbB shaft , remove the coup-
1 ing guard , it pro vided , as outl ined 

in 3 . 16 to 3 . 19 inclusi ve . support the 
vertical drive shaft by inserting the 
R-1994 wedge between the bottom surface 
ot the bub of the lowest dri ving disc 
on the ahatt or the bottom or the Ho . 
lOOA adapter and the top edges of the 
two upper clamping portions ot the ec­
cen tri c c oupl ing as s hown in Fig. 3:5. 

vertic al 
Drhe 

Driven Disc 
or Sequence 

switch 

Seque nce 
swi tch 

Driving Disc 

R-1994 
Wedge 

Page 28 
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Upper Portion of 
�ccentric Coupling 

- · Method ot Support ing 
Vertical Drive Shatt 
While Eccentric Coupling 
Clamping screws Are IDOse 

(S) Where space between the hub on 
the lowest 4r1 ving d isc and the 

eccentri c c oupl ing ia greater tbaa l/IJI', 
it will be necessary to lowe r the d ri v­
ing d iao to permit the ap plic ation of 
the wedge . In the e vent t hat the apace 
between the hub or the di sc and the 
eccentri c c oupl in� is insuff ic ient to 
permit the applicat ion or the wedge , in­
sert the wedge be tween a dri ving disc 
and a beari ng aa out l ined in 3 . 16 to 
3 . 19 inc l us ive . On f rames not equipped 
with a driv ing di sc beneath the iowest 
bearing ,  a clamp may be ms.de by s ecure­
ly mounting 1-> eccent r ic coupling c lamp­
ing port ions on the shaft in pl ac e or 
the dri ving disc . In �o ing this assem­
ble the c lamping por t ions on the shaft 
with the · long s tr& i 6ht s ide s toward the 
ecceut ric c oupl i ng . 

( 4 )  It the bot t.om bear i ng i s  a 10 ty pe 
bearing loosen the cltllllplng c ollar 

or clamping nut s  as outl ined in 3 . 13 .  

( 5 )  With the R-1994 wedge in plac e , loo sen 
the clamping screws on the upper por­

t i ons o f  the e c c ent ric coupl ing with the 
4 •  regular sc rewdriver or KS-6263 wrench 
as required . Insert the proper gauge 
( specified in the s e c t i on covering se­

quence swi tche s )  between the preselected 
driving d i s c  and pole  p i e c e . Push the 
R- 1994 wedge in unt i l  the gauge is fri c ­
t i on t i ght .  Se curely t i ghten the clamp­
ing sc rews and remove the wedge and the 
gauge . Se curely t i ghten the 10 type bear­
ing on the shaft if it is furni shed as 
out lined in 3 . 13 and 3 . 14 and reassemble 
the c oupling guard as out l ined in 3 . 20 ,  
and remove the R-1994 wedge . 
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