BELL SYSTEM PRACTICES
Plant Series

SECTION 085-102-701
Issue 5-0, April, 1953
AT&TCo Standard

GRAM TENSION GAUGES

62, 68, 70, 79 AND 158 TYPES
REQUIREMENTS AND ADJUSTING PROCEDURES

1. CENERAL

1.01 7This section covers &2-, €8~, 70~-, 79-,
and }58-type gram tension gauges.

1.02 This section iz reissued to add a figure
to illustrate the adjustable atop on
Nog. 79B and 79C gauges and to cover require=
wents and adjusting progedures for the Nos,
88D, 70J, and 1GBA gauges.
1.03 Reference shall be made to Section
020-010-711 covering general re-
quirements and definitions for additicnal
informetion necessary for the proper ap-
plication of the requirements listed here.
int
1.04 To protect the reed of a fan-type gauge
from damage when the gauge is pot in
use, the gauge handle when furnished should
be folded back and locked in position with
th¢ reed in the positicn shown in Fig. 1 er
Fig. 2.

2._ REQUIREMENTS

Fan-type Gauge Requirements

2.01 Clearance Between Reed and Scales

Fig. 1{A) ~« In all positions of the reed,
the clearance between the reed and the scale
shall be

For 82- and 153-type gauges - 1/18*

For 68- and 7Q-type gauges - 1/32*
~Gauge by eye.
<y
GAUGE HMANDLE
REED |~
.~
T A ESSea0pusma
SCALE 114k A0S TABLE
2%
D}
REED STOP PIN
g
)
WASHER O
—REED ADJUSTING
BLOCK MOUNTING
AEED CLAMPING SCREWS S5CREWS

REED ADJUSTING BLOCK

Fig. 1 - Designation of Parts of No. 70E Gauge

Copyri ght,

GAUGE HANDLE i
REED

=]

ADJUSTABLE STOP

GAUGE FRAME

Fig. 2 = No. 70H Gram Gauge with the Handle
Folded Back

2.02 Tightness of Cl i Scrows or Adjust-

ing Stud Nutgs Pigs. i1(B} and 3{4) -
The elamping screws or adjusting stud nuts
shall be sufficiently tight to hold their
adjusted positions,

Gauge by feel,

ADJUSTING STUD NUTS
A)

REED

ADJUSTING STUDS

Fig. 3 - Dosignation of Parts of &Z2-type Gauge

2.03 Clearance Between Reed and Gaunge Handle
88- and 70=-typs Qauges Only)t Fig., 1{C) =
With the handle or reed in the position shown
in Figs. 1 or 2, thore shall be a clesarance
between the resd and the gauge handle of

Min. 1/32*

Gauge by eys.
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CGAUGE
HANDLE s erescco

GAUGE FRAME

SPALER

REED

SUPPORT REED

REED SUFPORT
CLAMPING SCREWS

Fig. 4 - Designation of Parts of Nos. €8B,
88C, esD, 70D, TOE, 70F, 70G, 7OH,
and 70J Gauges

2,04 Tension of Adjustable Stopt Fig. 1(D}

(a) All &8~ and 7C-t¥pe Gauges Excepi

Na. T0G: The tension of the adluste
able atop shall be sufficient to prevent
the tension of the reed from goving it
from a2 predetermined position,

Gauge by eve,

{(b) All 68~ and T70-lype Gaugess The ad-
Jusatable stop shall slide from one

position to another without excessive

sticking or binding on the scale,

Gauge by feel,-

2,05 Accuracy Limits: The gauge shall meet

the accuracy limits specified in the
table of limita appeering on page 4 when a
weight equivalent to the designated checking
value is attached to the reed,

Use the KS5=8338 gauge and gauge by eve.

The agouracy limita at zero shall be met
with the scale of the gauge in a herizontal

position.

To gheck the acauracy limit &t other than
zaro hold the gauge so that the scale is ap-
proximately vertical. Hook the specified
wsight of the KS-8338 gauge to the end of the
reed so that the reed is in & horizontal po-
sition as shown in Fig. 5.

Hote: The weight of the reed has been -
gongsidersd in setting the agcuracy lim-
its for the specified checking value, and
it shall be disregarded in checking this
value.

Coil=-type Gauge Requiremente

2.08 Flunger Aaseﬁblﬁ Position (Nos, 79D,
79E, and 79F Gauges Only): Fig. 8(A) =

When the plunger is moved to either extreme
position, it shall not touch the cap on the
bushing at any point throughout its movement.

Gauge by eye,

Page 2

WEIGHT

Figs 5 - Method of Checking Accuracy of
No. 62B Gauge

g—KNOB

PLUNGER—'—-—DJ-

SPRING SUPPORT s CAP
CLAMPING SCREW

SPRING

ADJUSTING NUT
{8}

CAP

Fig., 8 = Designation of Parts of Nos. 79D, T9E,
and 79F Gauges (No. 79E Gauge Illus-
trated)



2,07 Shaft Assembl osition {Nos. 79D, 798

and_79F Gauges Oniy): ¥Fig. €(B) = When
the plunger is moved to either extreme posi=
tion, the adjusting nut shall not touch the
barrel.

Gauge by evya,

2.08 Adjusting Nut Loeation (Nes. 79D, 7SE,

and 79F Gauges Oniy}: Fig. &{B) - With
the gauges held in a vertical position, either
end at the top, 1t shall be possible to re-
volve the adjusting nut to a positicon where
either edge of the indicator groove can be
brought into alignment with the zero gradua-
tion on the side of the barrel nearest to it,
When s¢ adjusted, the clearance between the
ends of the adjusting nut and the adjacent
surfaces of the asscciated collars on the
Nos, 79D and 79E gauges shall be

Min. 0.015"
Use the No. 88D gauge.

2.09 Freedom of Operation of Flunger: The
plunger shall operats freely and shall

not be sluggish in restoring to normal,
Gauge by eye and by feel,

2,10 fTightness of Spring Suppert Clamping

Screwss Fig. 6 - The clamping serews
shall be sufficiently tight to hold the spring
gupport in its adjusted pesitioen.

Gauge by feel.

ZERO OF THE
SCALE

READING OF GAUGE
WHEN HELD IN_THE
VERTICALL POSITION
WITHOUT WEIGHT

ATTACHED

INDICATOR

T T

Fig, 7 = Method of Obtaining Zero Reading
on a Coil-type Gauge

ISS 5-D SECTION 085-102-701

2.11 Agcuragy Limita

{(a) The gauge shall meet the accuracy lim-
its specified in the table of limits

appearing on page 4 when a weight equiva-

lent to the designated checking value is

attached to the plunger,

Use the gauges specified in the table and
gaugs by eve,

{p) On the Weos. 79A, 79B, and 79C gauges,
the accuracy limits at zero shall be
met with the gauge in a horizontal position,

{e¢) Method of Checking the Accuracy Limit

of Nos. 794, 798, and 79C Gauges ai
Cther Then 7ero: Held the gauge in a vertiecal
position, This will give a deflection from
the zero of the scale caused by the weight of
the movable plunger as shown in Fig. 7Y. Re=
cord this reading. Attach the KS-8338 gram

CAP

SPRING SUPPORT
CLAMPING SCREW

READING OF GAUGE
WHEN HELD IN THE
VERTICAL POSITION
WITH WEIGHT

ATTACHED INDICATOR

GRAM WEIGHT

GRAM  WEIGHT

Pig, 8 - Method of Checking Accuracy of a
Coil=-type Gauge
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SECTION 085-102-701

weights, equivalent te the checking values
gpecified in the table, to the plunger by
means of the hock on the weight as shown

in Fig. 8 and nete the reading on the gauge.
The reading should check within the limits
spocified with the value e¢f the check weight
added to the weight of the plunger.

{4) Msthod of Checking the Accuracy Limit
of the No, 7%9E Gauge: AdJust ths indi-

cator to the zero position., Attach the

Fo. 93B gauge (loaded te 1300 grams) to the

plunger and observe whether or not the No, 793_
gauge is within the specified limits.
{2) Method of Checking the Accuracy Limit

of the Nos., 79D and 78¥ Gauges: Adjust
the indicator to the zero position, Tie

the 500-gram weight of the KS-8338 gram
weighta to the hook end of the gauge with
Ho. 8 twine and hook the knife edge of the
No., 93B gauge {loaded to 1500 grams) over
the bottom hook of the 50Q-gram weight.
Observe whether or not the gaugs is within
the spe¢ified limits,

TABLE OF LIMITS

Accuracy Limits in Scale
Acouracy Divisions with Speocified
Limnita | __Checking Values in Grams
Range Scals in Soale Checking | Acouracy Limits Gauge
Gauge in Div. Diviaions Value in Scale tor
Code No. Grams in Grams at Zero in Grama Divieions Cheeking
Fan Type
a2 0=-700 50 x 0 500 = 1/2 K5-6338
62B 0=-700 60 = 0 BOO = 1/2 K5-8358
a8 70w0=70 5 = @ i £ 1/2 X5=-8338
&8B TOn070 -] * 0 t x /2 KS=-6338
8ag 70=-0=70 5 =0 § = 1/2 KS~8338
88D 70=0-70 5 = 0 1 50 = 1/2 K5-8338
70 50-0-50 B ) T80 K5-6338
70B 150=0-150 12-1/2 E ] 1150 = 1l/2 KS~8338
Toc 1G=0~10 1 = 0 110 = 1/2 K5=8338
70D 50-0~50 5] = 1 BO = 1/2 K5=98338
TOE 150-0-150 12.1/2 = ¢ t150 + l/2 KS-8338
7OF 10=0=10 1 = 4Q t 10 = 1/2 =33
706G B0O~0-50 5 E ] t B0 * 1/2 K5-8338
TOH Q=30 2 : £ 0 25 = 1/2 K5=-8338
703 0-150 5 * 0 160 =i KS=-8338
1584 0=1400 100 £ 0 1000 = 1/2 H
Coil Type
TSA 0~200 10 x 1/2 125 = 1/2 R$-8338
79B 0=1000 2B ® 1/2 600 = 1/2 KS5=-8338
79¢ 0-200 o] * 1/2 128 = 1 XS-~6338
79D Q=8000 100 - 2000 + 1/2 tt
79E 0=-3000 80 - 1300 * 1/2 No. 93B
ToF 0=8000 50 - 2000 1 tt

t To be checked on both sides of the zero position.

tt Use the No. 93B gauge in conjunction with the KS-4338 gram weights.

3, ADJUSTING PROCEDURES

3,001 List of Tools, Gauges, and Materials

Code or

Spec. Ne. . Desgription

Tools

45 5/18" Hex. Single=-end Socket
Wrench

K5-8854 5-1/2® Serewdriver

vKS=14164 No. 4 Artists Show Card Brush

8=1/2* P=long-nose Plisra

Page 4

Gauges

8aD Thickness Gauge Nest
93B Gram Weights
KS-6338 Gram Welghts
Materials

K5-2423 Cloth

KS=6232 0il

K3=-7860 Petroleum Spirits

- Ho., 6 Twine
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3.002 Recheck all adjustments when any re-
adjustments other than those speci- GAUGE
£1ed in 3.03 and 3.04 have been made. FRAME [mOAUGE HANDLE

Fan-type Gauge Propgedures

{Rq. 2.01)
3,02 Tightness of Clamping Screws or Ad-
justing Stud Nuts (Rq. 2.02)

{1) Hos. 62, 6ZB, 68, 70, 70B, 70C, and
1584 Gaugest PFailure to meet the clear-
ance requirement on these gauges is gen-
erally due to the reed becoming locose in
the hase or anchor, or to the reed bheing
tent, in which case, replace the reed as-
sembly and recalibrate the gauges as de-
seribed in 3,05, Tighten 211 clamping
acrews or the adjusting stud nuts.

{2) Nos. &8B, 68C, 88D, 70D, 70E, 70F,
70G, 70H, and 70J Gaugest Fallure %o

meet the c¢learance requirement on these

gauges is gensrally due to the reed not

heing seated properly in the adjusting

blogk. To adjust for this, loosen the

roed adjusiing block clamping screws with

the KS-8854 sorewdriver and place the reed

so that its edge rests flush against the

slot in the adjusting bleck throughout the

length of the block, Whenever the clamp- REED

ing screws have been loosened, make surs

that the reed is in the position just de-

seribed when tightening the clamping screws,

I¢# the clamping scryews have been ldosened,

recheek the calibration of the gauge as de-

seribed in 3.0%., Tighten all c¢lamping screwa

or the adjusting stud nuts.

[5.01 Clearance Betwesn Reed and Scale

Fig. 9 - Method of AdJusting Clearance Betwesn
Reed and Gauge Handle

3,03 (Clearance Between Reed and Gauge Handle
(Rg. 2.03)

{1) Place the handle in the specified po-
sition. If necessary, adjust the
¢learanoce between the reed and the handle
by applying pressure ta the aides of the
handle in the manner indicated in Fig., 9.
In some cases, it may be necessary to ad-
Just the gauge handle with the long-nose

pliers. Fig. 10 -~ Deaignation of Parts of Ho., 70G
3.04 Tension of Adjustable Stop (Rq. 2.04) Gauge
1} If the adjustable stop does not hold
(2) the reed in the desired position on nearsr the pgse-of the gauge, taking care that
all gauges except the No, 70G gauge, ad- the reed maintains its zereo adjustment; then
just the lip O.f the stop with the long- tighten the other mut. After the correct
nose pliers as shown in Fig. 11. Do not zero sotting has been obtained, readjust
adjust the stop sufficiently to cause it the gauge for accuracy in the following
to bind excessively on the scale. manner.
3,05 uracy Limits (Rq. 2.08 (2) Where the gauge does not c¢heok with
Age (Ra ) the value of the attached weight within
Foa. 628 and 158A Gauges the specified limits, loosen the adjusting
. stud nut nearer the scale of the gaugs and
(1) If it is necessary to adjust for the move the adjusting stud as reguired. In
zero pesition, loozen the nuts on the cases where the reed deflection i3 morae
two adjusting studs with the Ne. 45 wrench than the required acale reading, shift the
and locate the reed so that it coinceides with adjusting stud toward the soale of the

the zero mark on the soasle, Tighten the nut gauge until the exact reading is obtained,
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SECTION 085-102-701

In cases where the reed deflection is leas clamping screws, If the gauge canpot be
than the required scale reading, shift the readjusted, replace the reed.

adjusting stud away from the scale until

the exact reading is ohtained. Sscurely Nos. 68B, 68C, €8P, 70D, TOE, 7OF, 70&, TOH,
tighten the put after the correct adjust- and 70J Gauges

ment has been obtained,
{4) If readjustments for zeroc are required,

loogsen the two reed adjusting bloek
clamping sc¢rews in the slots at the back
of the gauge with the KS$-8854 acrewdriver
and shift the reed by rotating the reed ad-
justing block to the left or to the right
as required. Then tighten the screws,

ADJUSTABLE STOP

LIP OF ADJUSTABLE
STOP

GAUGE FRAME

P - LONG NOSE i
LIERS

GAUGE HANDLE—m

RtED\‘r

}EEBSTING
BLOCK ———men]

REED ADJUSTING
BLOCK CLAMP-
ING SCREW

REED SUPPORT

REED CLAMPING
SCREWS

' Fig. 14 - Designation of Parts of Nos. 88B,
Fig. 11 = Method of Adjusting Adjustable Stop 68C, 8D, 70D, TOE, 70OF, 706G, 70H,
and 70J Gauges

{5) If the gauge reading is not within the
speoified limits, loosen the two reed
adjusting block clamping screws with the
KS5=-68854 screwdriver, Then loosen the two
reed clamping screws with the same sorow-
driver and shift the reed adjusting dlock
as required. Moving the reed adjusting
block toward the scale will decraase the
sgale reading and moving it awey from the

SCALE ADJUSTING
STUD NUTS

REED gcale will inorease the scale rsading,
Fig. 12 ~ Designation of Parts of Nos. 82B {8) After shifting the reed adjusting block,
and 18B8A Gauges securely tighten the clamping sgrews,

waking sure that the reed colncides with
the Zero mark on the acale,

Nos. &8, 70, 70B, and 70C_Gauges

(7) If it is necessary to readjust these
gauges for the zero sstting, looasen
the reed adjusting block c¢lamping sorews
in the slot at the back of the gauge with
the K5-8854 serewdriver., If the resed as=-
sumes the correct zero setting after these
acrews have been loosened, retighten them,
taking care not t¢ disturb the zero set-
ting, If this is not the case, turn the
Pig. 13 - Designation of Parts of No., 62 Gauge two reed anchor clamping screws at the end
. of the gsuge handle in opposite dirsctions
with the K5=-63864 screwdriver until the reesd

Ho. 82 Gauge Only assumes the correct position. The reed will)
deflect away from the screw that ia turned
(3) If necessary, attempt to adjust for the in the clockwise direction. Tighten the
zere position in accordance with (1); ¢lamping screws, making sure that the zere
use the K5-8854 serewdriver to loosen the setting is maintained,
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3.08
3.07 Shaft Assembly Position {Rq. 2.07)
3.08 Adjiusting Nut Tocation {(Rq. 2.08)

—— GAUGE FRAME

REED :
F ( ~REED ADJUSTING

BLOCK CLAMPING
-]

SCREW

REED ADJUSTING
BLOCK -

—— REED ANCHOR
BLOCK

REED ANCHOR
CLAMFPING
SCREWS

Fig. 15 - Designation of Parts of Nea, 88,
70, 70B, and 7T0{ Gauges

{(8) If the gauge reading is still found to

be outside of the specified limits,
loogsen the reed adjusting block olamping
serews with the KS-6854 screwdriver and
move the reed adjusting block as required,
Moving the reed adjusting block toward the
scale will decrease the scale reading. Mov-
ing the reed adjusting block away from the
scale will inerease the scale reasding,

{9) After shifting the reed adjusting block,
secursly tighten the reed adjusting block

clamping screws, making sure that the reed

goincides with the zer¢ mark on the scale,

Coil=type Gauge Progedures

Plunger Assembly Position {Rq. 2.08)

{1} Ho field readjusiment of the gauges is
recommended to meet these regquirements,

If the gauges do pot mest these require-

ments, refer the matter to the supervisor.

3,09 Froedom of Operation of Plunger (Rq. 2.09)

(1} If the plunger does not operats freely,

pull it out and clean it with a KS-24235
eloth saturated with KS-7860Q petroleum spir-
its, Then dry it with a clean cloth and
apply a small amount of KS3-8232 oil.

{2) Nos. 79A, 798, and 79C Gauges: If the
procedure in (1) does pot cerrect the
bind, remove the flat-head cap mounting
serews with the XS-8804 serewdriver, remove
the caps from the ends of the gauge, and
¢lean the bearings using the KS5-14164 brush.«
K5-7880 petrolsum spirits may be used sper-
ingly if dry oleaning will not remove the
dirt, If KS5-7860 petroleum spirits iz used,
WPply a small amount of KS-8232 oil to the
arings after cleaning to prevent rusting.

3.10
3.11

ISS 5-D SECTION 085-102-701

PLUNGER

FLAT HEAD
SCREWS
CAP
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[
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] I
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THE SCALE —8
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=
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I I
]
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CAP

Fig. 16 - Designation of Parts of No. 794 Gauge

Take care in cleaning not to lose the ball
bearings, Replace the caps over the ends
of the gauge.

Tightness of Spring Suppert Clamping
Serows (Rq. 2.10)

Ageuracy Limits {Rq. 2.11)
Nos. 79A, 79B, and 79C Gauges

{1} If neeessary to correct the zeroc po=-
sition of the indicator, place the gauge
on & horizontal surface and carefully remove
the flat-head screws from the ball retainer
at the zerv end of the gauge with the K5-8854
sgrewdriver. Then remove the ball bearings.
Loosen the round~head screws ¢lamping the
apring support, using the X5-68B4 screwdriver.
The spring may then be lengthened or short-
ened by pulling out the spring support (at.
the top end) far enough to hold the spring
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r

PUSH FINGER

HUGCK CLAMPING NUT

le— PLUNGER

CAP BUSHING
CSPRING SUPPORT)

ROUNO HEAD SCREW

ADJUSTABLE STOP.

ROUND HEAD SCRE

e CAP BUSHING
cae - (SPRING SUPPORT}

ma—PULL FINGER

Fig, 17 -~ Dpeignation of Parts of Nos. 79B
and 79C Gauges

Page 8
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SPRING JUFPORT

PLUNGER SPRING

Fig. 18 = Method of Adjusting Tension of

Flunger Spring on NWos., 794, 79EB,
and 79C Gauges

between the thumb and the forefinger as shown
in Fig. 18. With the spring in this posi-
tion, turn its support in l/2-turn inore-
monts, c¢heoking each time for the reading at
zoro on the scale. To lengthen the epring
turn the spring support counterclockwiss,

To =horten the spring turn the suppoert 0look-
wise, Only infreguently will it be necespary
te rotate the support more than one turn in
order to change the length of the apring.

{2) Replace the spring suppert and the round-

‘head screws. Then insert the ball bear-
ings in the slots of the plunger {(one in each
alot) and replace the oap and the flat-head
sorews.

Ros., 79D, 79E, and 79F Gauges

{3} I? the gauge does not meet the specified
requirements, refer the matter to the
supervisor,

{4) Make sure that all serews ars tight.



