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NOTICE

BLH Nobel makes no representation or warranties of any kind whatsover with
respects to the contents hereof and specifically disclaims any implied warranties or
merchantability or fitness for any particular purpose. BLH Nobel shall not be held
liable for errors contained herein or for incidental or consequential damages in
connection with the furnishing, performance, or use of this publication or its contents.

BLH Nobel reserves the right to revise this manual at any time and to make
changes in the contents hereof without obligation to notify any person of such
revision or changes.
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SECTION I

General Information

1.1  INTRODUCTION

This man ual pro vides gen eral in for ma tion, in stal la tion,

op er at ing, and ser vice in for ma tion for KDH-1B Weigh

Mod ules (Fig ure 1-1).

1.2  DESCRIPTION

KDH-1B Weigh Mod ules are pre ci sion trans duc ers for

mea sure ment of weight or other forces. The trans ducer

con tains bonded strain gages which are placed to mea -

sure ap plied shear stresses. The strain gages are wired 

in a Wheatstone bridge cir cuit that, when pro vided with

an ex ci ta tion volt age, pro duces changes in the elec tri -

cal out put pro por tional to the ap plied force.

The cy lin dri cal dou ble ended shear beam mod ule is de -

signed to mea sure shear stresses in duced by an

ap plied load with out er rors caused by ther mal ex pan -

sion (Fig ure 1-2).  The com bi na tion beam and mount ing 

hard ware are ide ally suited for use on large out door

stor age ves sels where tem per a ture, wind, and pos si bly

seis mic forces are en coun tered.

The cy lin dri cal tube type trans ducer of fers sev eral ad -

van tages over rect an gu lar shear beam de signs. 

Su pe rior re sis tance to mois ture con tam i na tion is ac -

com plished by elim i nat ing gaged pock ets on the

out side of the beam.  In stead, the KDH uses strain

gages ap plied to the in side wall of the tube.  In ad di tion,

the ca ble en try is equipped with a con duit fit ting for ca -

ble pro tec tion and is in ter nally  pot ted.

Struc turally, the cy lin dri cal tube is equally strong in both 

the ver ti cal and hor i zon tal planes (Fig ure 1-3).  Un like

rect an gu lar shear beams that are typ i cally weaker in

the hor i zon tal plane, KDH mod ules are less af fected by

sideloads in duced by vi bra tion, wind, or pro cess dy -

nam ics (Fig ure 1-4).

The de sign of the mount ing hard ware elim i nates the

need for pins and/or bolts to at tach the beam.  This re -

duces the ad verse ef fects of vary ing edge and point

stresses and makes the over all mod ule less sus cep ti -

ble to cal i bra tion changes.  Low pro file de sign,

sym met ri cal mount ing bolt pat terns, and stan dard yoke

mount ing plates make KDH mod ules easy to in stall on

new or ex ist ing struc tures and ves sels.

Re fer to Ta ble 1-1 for com plete KDH-1B spec i fi ca tions

(page 1-4).
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Figure 1-1.  KDH-1B Weigh Module

Figure 1-2. Accommodates Thermal Expansion and Contraction

Figure 1-3.  The Cylindrical Tube Transducer

Force

Re ac tion Re ac tion

Figure 1-4. Accommodates Minor, Irregular Support

Surfaces



1.3  KDH-1B ACCESSORIES

Ac ces sories de scribed and il lus trated in clude the com -

monly used types. For in for ma tion con cern ing spe cial

re quire ments, con tact BLH.

1.3.1  Simulated Weigh Modules

Sim u lated Weigh Mod ules are steel weldments with the

same mount ing di men sions as the cor re spond ing

KDH-1B to be used in place of the KDH-1B dur ing the

in stal la tion pro cess (Fig ure 1-5). Use of a Sim u lated

Weigh Mod ule elim i nates the risk of dam age to the pre -

ci sion KDH-1B due to stray weld ing cur rents and/or

me chan i cal im pact.

1.3.2  Thermal Insulation Pads

Ther mal in su la tion pads (Fig ure 1-6 and out line draw -

ing page 1-3) re duce heat con duc tion from a heated

ves sel to the KDH-1B al low ing beam tem per a ture to re -

main close to am bi ent for max i mum ac cu racy. The pads 

are made from rigid glass-cloth lam i nate with ex tremely

low ther mal con duc tiv ity. Use of the in su la tion kits is

rec om mended when tem per a ture at ves sel sup port sur -

face ex ceeds 130 de grees Fahr en heit (54 de grees

Cel sius).

1.3.3  Assembly

KDH-1B mod ules are avail able fully as sem bled or in kit

form.  Units shipped as kits must be as sem bled ac cord -

ing to in struc tions pre sented in Sec tion II, para graph

2-2.
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Figure 1-5.  Simulated Weigh Module

Figure 1-6.  Thermal Pad Kits
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1.4  KDH-1B  DIMENSIONS



1.5  WARRANTY POLICY

Viahay BLH war rants the prod ucts cov ered hereby to

be free from de fects in ma te rial and work man ship. 

BLH’s li a bil ity un der this guar an tee shall be lim ited to

re pair ing or fur nish ing parts to re place, f.o.b. point of

man u fac ture, any parts which, within one (1) year from

date of ship ment of said prod uct(s) from BLH’s plant,

fail be cause of de fec tive work man ship or ma te rial per -

formed or fur nished by BLH.  As a con di tion hereof,

such de fects must be brought to BLH’s at ten tion for ver -

i fi ca tion when first dis cov ered, and the ma te rial or parts

al leged to be de fec tive shall be re turned to BLH if re -

quested.  BLH shall not be li a ble for trans por ta tion or

in stal la tion charges, for ex penses of Buyer for re pairs or 

re place ments or for any dam ages from de lay or loss of

use for other in di rect or con se quen tial dam ages of any

kind.  BLH may use im proved de signs of the parts to be

re placed.  This guar an tee shall not ap ply to any ma te -

rial which shall have been re paired or al tered out side of

BLH’s plant in any way, so as in BLH’s judg ment, to af -

fect its strength, per for mance, or re li abil ity, or to any

de fect due in any part to mis use, neg li gence, ac ci dent

or any cause other than nor mal and rea son able use,

nor shall it ap ply be yond their nor mal span of life to any

ma te ri als whose nor mal span of life is shorter than the

ap pli ca ble pe riod stated herein.  In con sid er ation of the

for go ing guar an tees, all im plied war ran ties are waived

by the Buyer, BLH does not guar an tee qual ity of ma te -

rial or parts spec i fied or fur nished by Buyer, or by other

par ties des ig nated by buyer, if not man u fac tured by

BLH.  If any mod i fi ca tions or re pairs are made to this

equip ment with out prior fac tory ap proval, the above

war ranty can be come null and void.

1.6  FIELD ENGINEERING

Im proper KDH-1B in stal la tion or op er a tion may re sult in 

mod ule, ves sel, or fac tory dam age.  Please fol low in -

struc tions care fully.  Vishay BLH will not ac cept any

li a bil ity for faulty in stal la tion and/or mis use of this prod -

uct. Au tho rized Field Ser vice En gi neers are avail able

around the world to in stall KDH Weigh Mod ules and/or

train fac tory per son nel to do so.  The field ser vice de -

part ment is the most im por tant tool to as sure the best

per for mance from your ap pli ca tion.

Page 1-4

Call (Factory Number)
(781) 298-2200

Ask for Field Service

Canada
(416) 251-2554
(800) 567-6098

Gen eral:
Ca pac ity                                   200k and 300k pounds

Loading Specs in %R.O.          200k                     300k

Safe Load                               150%                    150%

Ul ti mate Load
                                  

300%                    300%

Safe  Up lift                               100%                    100%

Ul ti mate Up lift                          110%                    155%

Safe Sideload (Ax ial)               20%                      50%

Ul ti mate Sideload (Ax ial)         40%                      105%

Safe Sideload (Trans verse)    85%                      55%

Ul ti mate Sideload (Trans.)      170%                    110%

In put Re sis tance                      700 ohms 
+
/- 7 ohms

Out put Re sis tance                   700 ohms 
+
/- 7 ohms

Rated Out put                           2.0 mV/V 
+
/- 0.1% mV/V

Zero Bal ance                           1% R.O. (Rated Out put)

Com bined Er ror (best fit)         0.1 % R.O.

Creep (20 min utes)                 0.03% R.O.

Re peat abil ity                            0.02% R.O.

Rec om mended Ex ci ta tion       10 V ac or dc (20 V max.)

Safe Tem per a ture Range        -34.4 to 104.4
o
C (-30 to 220

o
F)

Com pen sated Range              -1 to 54°C (30 to 130°F)

Tem per a ture Ef fects                (30 -130°F)

    Zero Bal ance                      0.0025% R.O. per 
o
F

    Span                                    0.0015% Read ing per °F

Ma te rial:
Beams & Brackets                   Ul tra High Strength Steel

En vi ron men tal Class &            NEMA 6, IEC IP 67

 Mois ture Pro tec tion              IEC 68-2-4... Test D, 

                                                200 Cycles (min)

De flec tion Un der Load and Unit Weight:

CA PAC ITY                               DE FLEC TION      WEIGHT

200,000 lb                                0.029 in.               260 lb

300,000 lb                                0.050 in.               355 lb

Cor ro sion Pro tec tion:
KDH-1B                                   zinc chromate beam

                                                painted hard ware

Ter mi na tion:
    200k, 300K                         10 m (32 ft, 10 in.) ca ble with 
                                               con duit fit ting

Doc u men ta tion List
Out line Draw ing                      BLH # 472456-3

NOTE:

Many per for mance spec i fi ca tions are proven on a sta tis ti cal sam ple 

ba sis. 

BLH is con tin u ally seek ing to im prove prod uct qual ity and per for -

mance.  Spec i fi ca tions may change ac cord ingly.

Table 1-1.  KDH-1B Specifications



SECTION II 

Installation

2-1.  GENERAL

Tips, tech niques, and pro ce dures for in stall ing to tal

weigh sys tems are pre sented in the BLH Elec tronic

Weigh Sys tems Hand book (HDBK 002-1).  This man ual 

deals only with KDH-1A Weigh Mod ules.  

IM POR TANT: BLH strongly rec om mends that the user

read this sec tion com pletely prior to start ing in stal la tion

as each suc ces sive step de pends upon sat is fac tory

com ple tion of all prior pro ce dures.

2.2  ASSEMBLY INSTRUCTIONS (For

Units in Kit Form)

When KDH-1B mod ules are pur chased in kit form, as -

sem bly is re quired be fore in stal la tion.  To as sem ble a

KDH-1B kit, fol low the four steps pre sented in Fig ures

2-2 (page 2-2) and 2-3 (page 2-3).  Once KDH-1B mod -

ules are fully as sem bled, pro ceed to para graph 2.3 on

page 2-4.
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Figure 2-1 The KDH-1B Weigh Module

NOTE:
KDH-1B Weigh Mod ules are

de picted in this man ual with the
top mount ing plate above. 

Modules also can be installed with 
beam mount ing plate above

(in verted 180°).
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Figure 2-2. KDH-1B Assembly Instructions
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Figure 2-3. Assembly Instructions Continued



2.3   KDH-1B WEIGH MODULE

INSTALLATION INSTRUCTIONS

This pub li ca tion pro vides me chan i cal and elec tri cal in -

stal la tion in struc tions for KDH-1B Weigh Mod ules

(Fig ure 2-1). KDH-1B Weigh Mod ules are low pro file

weight trans ducer de vices de signed for sim ple me -

chan i cal in stal la tion. Each mod ule con tains a dou ble

ended shear beam type trans ducer and mount ing hard -

ware which typ i cally al lows in stal la tion un der pro cess

and in ven tory ves sels with out stay and check rods.

Four bolts (cus tomer sup plied) se cure the KDH-1B

mod ule to a foun da tion or base, and four bolts (cus -

tomer sup plied) at tach the mod ule to the ves sel/de vice.  

Cus tomer sup plied bolts should be ANSI grade 8.8 or

stron ger.

KDH-1B in stal la tion in struc tions re fer to spe cific parts of 

the KDH-1B Weigh Mod ule. Use the KDH-1B mod ule

di a gram (Fig ure 2-1) to iden tify parts and part lo ca tions. 

2.3.1  Step by Step Installation Instructions

2.3.1.1  Po si tioning: KDH-1B Weigh Mod ules
should be ori ented so that the main axis of the
mod ule is per pen dic u lar with the di ag o nals of the
ves sel or struc ture.  For ex am ple; on an up right
cy lin dri cal ves sel, the di rec tion of free move ment
of the mount ing plate should face the cen ter of
the ves sel.  On hor i zon tal ves sels, the di rec tion of 
free move ment of
the mount ing plate
should be par al lel to
the main axis of the
tank.  Ori enting the
mod ules in this way
pro vides a check less 
in stal la tion while al -
low ing ther mal
ex pan sion/con trac -
tion of the ves sel
(See Fig ure 2-4).

2.3.1.2  Base Mount ing Sur face Prep a ra tion:  The 
base of the weigh mod ule must be uni formly sup -
ported and level.  On a struc tural steel sup port
us ing through bolts, or a con crete pad us ing
studs, the bolt spac ing should be ac cu rate to
within 0.05 in. of the bolt pat tern spec i fied in the
out line draw ing di men sions.  Grade 8.8 (or stron -
ger) studs or bolts must be used.  Do not weld
the weigh mod ules in place.

2.3.1.3  Top Mount ing Sur face Prep a ra tion:
Pre-drill holes in the leg or gus set of the ves sel to 
match the bolt pat tern of the mount ing plate (see
1.4 KDH-1B Di men sions).  Al low for nor mal bolt
clear ance and ad just ment.  Use grade 8.8 (or
stron ger) bolts of suf fi cient length.  Beam and
yoke mount ing plates are drilled but NOT tapped.  
Mount ing plates re quire nuts and through bolts. 
Do not weld mount ing plates to the ves sel leg or
gus set.

2.3.1.4  Me chan i cal In stal la tion (Fig ure 2-5, next
page): Raise the ves sel and in stall the weigh
mod ules in place on the base mount ing sur faces.  
Be fore bolt ing down, be sure that the base sur -
face of the weigh mod ule is uni formly sup ported
and level.  Lower the ves sel onto the KDH-1B top 
plates and bolt in place.  Avoid drop ping the ves -

sel or ap ply ing an
im pact load to the
weigh mod ules.

Tighten mount ing bolts

to the bolt man u fac -

turer’s rec om mended

torque spec i fi ca tion. 

Fol low ing in stal la tion,

do not per form arc weld -

ing on the ves sel or any

sup port struc ture elec -

tri cally in con tact with

the weigh mod ule. 
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Figure 2-4.  KDH Weigh Module Orientation

Plan View

Hor i zon tal Tank

Plan View

Up right Cy lin dri cal

Tank



2.3.1.5  Elec tri cal In stal la tion:  The wir ing color
code is pre sented in Sec tion 1.4 KDH-1B Di men -
sions.  KDH-1B Weigh Mod ules are equipped
with 1/2-14 NPT threaded fit tings for con duit con -
nec tion, if de sired.  The stan dard ten me ter
KDH-1B ca ble con tains four con duc tors with an
over all foil shield.  Each con duc tor has tinned
leads for easy con nec tion to a BLH sum ming
junc tion box or trans mit ter.  Ex cess ca ble can be
coiled up in side the sum ming unit or trans mit ter
en clo sure.  If the ca ble length is cut, the rated
out put in creases by ap prox i mately 0.003% per
foot at 70F.  To achieve ex tra pro tec tion from
light en ing dam age, BLH rec om mends a ground
strap be tween the ves sel and earth ground.  

These in struc tions are typ i cal for weigh sys tem ap pli ca -

tions with in dus trial weigh ves sels, such as tanks, bins,

or hop pers. How ever, the pro ce dures are also ap pli ca -

ble, in part, to the use of KDH-1B mod ules in weigh

frames and scales.

2.3.2  Shimming for Load Distribution

With empty ves sel weight rest ing on the mod ules and

ex ci ta tion volt age ap plied, mea sure out put of each

mod ule with a DVM (dig i tal volt me ter).  Each mod ule

must in di cate some out put rep re sent ing weight of

empty ves sel. Read ings would nor mally be from

1-10mVdc. No mod ule should in di cate less than 10% of 

empty ves sel weight; ide ally, each mod ule should carry

an iden ti cal share (ves sel weight/num ber of mod ules)

of to tal weight.

Any mod ule with out put less than an equiv a lent 10% of

ves sel weight must be shimmed be tween the up per

mount ing plate and ves sel mount ing point. If gap ex ists

be tween KDH-1B and beam, de ter mine gap size, raise

ves sel, loosen mount ing bolts, and add shim ma te rial

equal to mea sured gap plus .015-.030. Tighten mount -

ing bolts and lower ves sel GENTLY onto mod ule. 

Re check elec tri cal out put for proper dis tri bu tion and in -

sert shims wher ever needed.

If no gap was mea sured as de scribed above, but 1 or 2

mod ules had lit tle or no out put, in sert a trial shim of

.015-.030 thick ness at mod ule with low est out put and

re check all mod ules for proper weight dis tri bu tion.

Re peat shim ming pro cess un til all mod ules have out -

puts within 20-30% of each other.

2.3.3  Installation Examples

Pages 2-4 and 2-5 pro vide ex am ples of hor i zon tal and

ver ti cal tank in stal la tions.

Page 2-5

Figure 2-5.  KDH Installation Assembly Diagram
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SECTION III

Operation

3.1  TEMPERATURE CONSIDERATIONS

KDH-1B weigh mod ules per form best when op er ated

within their com pen sated tem per a ture range of +30 to

+130 de grees fahr en heit. Max i mum op er at ing tem per a -

ture range with out dam age is -30 to +220 de grees

fahr en heit.

When am bi ent tem per a tures at the KDH-1B weigh

mod ule ex ceed the com pen sated tem per a ture range,

spe cial pre cau tions must be taken to en sure that ac tual

mod ule tem per a ture is held within spec i fied lim its.

These pre cau tions are nec es sary whether or not the

mod ule is be ing op er ated. Ther mal pads can be used to 

re duce con duc tive heat ing. (Ref. para. 1.3.2)

3.2  LOAD CONSIDERATIONS

KDH-1B weigh mod ules can be pe ri od i cally loaded up

to 150% of rated load with out ad verse ef fects.

CAU TION

A static over load in ex cess of the Over load Rat ing may

per ma nently af fect the ac cu racy and per for mance of

the mod ule. Peak vi bra tory load ings should be lim ited

to 100% of rated ca pac ity to pre clude pre ma ture fa tigue 

fail ure of the mod ule. Shock loads should be avoided or 

oth er wise at ten u ated by means of re sil ient pads or

mounts. Weigh sys tems de signed with out re gard to sig -

nif i cant shock loads may lose cal i bra tion or even

dam age the mod ule be yond re pair.
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Warning:
Shock loads should be avoided 

or otherwise attenuated by
means of resilient pads or
mounts. Weigh systems

designed without regard to
significant shock loads may

lose calibration or even
damage the module beyond

repair.



SECTION IV

Maintenance

4.1  CALIBRATION

KDH-1B mod ules are care fully checked and cal i brated

at BLH be fore ship ment. The ac cu racy of the in stru -

ments and stan dards used for cal i bra tion are trace able

to NIST. A data and cal i bra tion sheet is fur nished with

each KDH-1B mod ule sup plied by BLH. The data in -

cluded on this sheet can be used as a ref er ence where

in de pend ent cal i bra tion checks are per formed.

Cal i bra tion can be ac cu rately checked by ap ply ing the

rated load to the mod ule and then com par ing the out put

with the orig i nal data on the cal i bra tion cer tif i cate. Cal i -

bra tion should be checked when ever the beam is

thought to have been over loaded be yond its safe over -

load rat ing (150%). Note that KDH-1B per for mance

can not be changed through ex ter nal ad just ments and

any mod ule dis play ing cal i bra tion er ror should be re -

turned to BLH for ser vice.

Sys tem cal i bra tion in struc tions are in cluded in the dig i -

tal in di ca tor/trans mit ter op er a tor’s man ual.

4.2  MAINTENANCE/TROUBLESHOOTING

When it is nec es sary to de ter mine if a KDH-1B cir cuit is

op er a tive, the ves sel does not have to be lifted off the

mod ule in ques tion. Sim ply read across the out put

leads (red & white) with a dig i tal volt me ter with power

ap plied to the mod ule. The read ings should be some -

what sim i lar, nor mally in the 0-30 mV range. Any rad i cal 

de par ture from these fig ures are usu ally in dic a tive of a

fail ure.

To de ter mine the cause of in cor rect op er a tion of the

mea sur ing sys tem, per form the fol low ing in spec tions:

a. Check in stru ment power and fuses.
b. Check that con nec tions to the in stru ment are cor -

rect and tight.
c. Check in stru ment per for mance in de pend ently fol -

low ing rec om mended pro ce dure.
d. Check con ti nu ity of in ter con nect ing leads.
e. Check junc tion box con nec tions (where used).
f. Check for proper ex ci ta tion volt age.
g. Check out put of each mod ule for com pa ra ble out -

put lev els.
h. In su la tion re sis tance checks: KDH-1B must be

dis con nected for leak age test (mea sured val ues
should ex ceed 5 x 10

9 ohms).
1) Ground to a lead of the in ter con nect ing ca ble.
2) Mod ule case to a lead of the ca ble.
3) Mod ule case to the shield of the ca ble.

j. In put/Out put re sis tance check.  Dis con nect the
mod ule ca ble leads from the in stru ment or junc -
tion box. Mea sure the re sis tance be tween the
in put leads and be tween the out put leads. Re sis -

tance should be as spec i fied. OHM ME TER USED 

SHOULD NOT APPLY MORE THAN 20 VOLTS

TO THE BEAM BRIDGE.

Re sis tance read ings other than those listed in the spec -

i fi ca tions in di cate a fail ure within the unit. DO NOT

at tempt to re pair; faulty mod ules re quire fac tory ser -

vice. Con tact the lo cal sales of fice or BLH di rectly for

RE TURN AU THO RI ZA TION.  Upon ex am i na tion of the

mod ule at the fac tory, a full re port on the con di tion with

a quo ta tion on re pair cost and de liv ery will be sub mit ted 

to the cus tomer.
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