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Explanatory notes 

References  to  dollars ( $) are  to  United States  dollars. 

The monetary unit  in Yugoslavia is the dinar  (Din).    During the 

period covered by the report  the value of the  dinar in relation to  the 

United States dollar was  $US 1  - Din 19.CO 

A full  stop  ( .)   is used to  indicate decimals. 

A comma (,)   is used to  distinguish thousands  and millions. 

OOUR stands  for Osnovna Orgamzaci-a 'Jdruzestvenog- Hada (3asic 

Associated Labour Organization). 

RO  stands for  Radna Organizaci.ia (Working Organization - association 

of OOURs) . 

The designations employed and the presentation of the material  in 

this document  do  not   imply the expression of any opinion whatsoever on the 

part of the Secretariat of the United Nations concerning the legal   status 

of any country,   territory,   city or area or of its authorities,  or concerning 

the delimitation of  its  frontiers or boundaries. 

Mention of firm    names and commercial   products does not  imply 

endorsement  by the  United Nations Industrial   Development  Organization 

(UfiIDO) . 
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The mission covered by  this reoort   formed   part   of a   !ar~er 

project  entitled  "Development  of the   furniture   and  joinery 

industries  and   creation of a centre"   (DP/7TJG/" ;/'PC-: .,   v.'hich :as 

requested  by the  C-ovemmer.t  of Yugoslavia in  December  "7~"   ^.d 

approved by the   united  "ations  Development  Prc.yramr.e ir. Ausist 

1974,  viith tht.  United iiations   Industria.  Development  lr~anization 

(UTIIDO) desinateci as   executinr arency and  CIPAD,   a co-operative 

forestry organisation,   as  .joverriment   co-operatiny a.-er.cy. 

The services  of the  expert v;ere  commissioned   in March  for 

the purpose of visitin«" Yugoslavia  to meet  vrith   3IPAD officials 

GO as to  develop  a practical manual   for COUP "7APJ1V' to  be used 

as a training manual  in such areas  as   the procurement,  handling, 

seasoning an:  manufacture of lumber   for the  Yugoslav  furniture 

industries. 

A follov;-up  exercise by the expert  an'.i an   assistant   is 

scheduled   to  take  place  shortly  for   the  purpose   of ho'iir.~ 

seminars   for the  benefit  of  uTPAD's   directors,   technical   staff 

and   factor"/  floor staff,   in   line '.•:: th  contents    of 

orior to  completion of the r'ssicn. 
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Introduction 

The mission covered by  this   report  vas   part   of a   larger 

project   entitled "Development  of  the   furniture ar.d   joiner-/ 

industries and  creation of a  centre"   (DF,• YhDD" "% iC6   ,   vdhich 

arose   from a   request   submitted   by  the   lovorrmeni   of Yugoslavia   ir 

December  1?"/   and  approved   by   the  "lr.it ed   Dations   Development 

Programme in August   Vl"i.     The  Incited '.'.aziins   Industriai   Deve lo-- 

ment Organisation   ("J11IDC .   vas   lesi grated as   executing agency ar.ci 

3IPAD,   a co-operative   forestry  industry organisation comprising 

12c  factories,   employing -j^ ,QCQ persons  and accounting  for •." 

of the saw-mi Hing and 357' oí* ^h?  final products  of the 

wood industries of the Depublic  of Bosnia and Herzegovina   (Dili,' , 

as  government  co-operating agency.     The project  •„•as  initiated  in 

September 1974»   with a budget   involving a  contribution  of 

'$  5°5,325 by TJDP,   and of Din   1?,2.1",9CC  by the 'lovemrr.ent   of 

Yugoslavia.     This manual  is   the  result  of a mission ,.;h'c 

in March  19"'?  within   the   framoworl: of the   lar-or  ^reject. 

furniture and joinery industries in "il" initially, and in all 0 

Yugoslavia eventually, to mabe a greater contribuât: on to the 

economy. Immediate objectives are to help the industries to :.rr 

the value of their products, to improve pialily, to reduce produc- 

tion costs, to desi.gn ne1.: products and t"> forecast marhei require- 

ments . 

The  furniture and joinery  industries   in  Dill cor.iribi.te about   ; 

of the   goods  and services  produced  in that   Depublic and   represent   1 

of its   exports.    An ambitious   five-year development  plan is  being 

implemented to double the production of furniture to  attain a value 

of Din   1,D0C million and to  increase the  '.:orh force   from     »2^2   to 

o  jjj  persons.     This  n Ian  calls   for an  investment   0 1   dm    (i    mi " '. ; jiu 

Joiner;/ production.  \;ild   increase   "rom a vlaue of Din     '^1   mi" h)r.  to 

.Din   ' "0  million,   and   the  '..'crh   force udii   trio'o   to   ^E-O.?'.\   l,rll   persons, 

Investment   3d  Din   252  million   is   foreseen   for  joiner;'  plants. 



The main objective  of the mission '-¿as  to develop a practical 

manual  for training purposes  relating to  the procurement,  hand line, 

seasoning and manufacture of lumber   for the benefit   of the  Yugoslav 

furniture industry.    A   follow-up  exercise by the e:cpert and an  assiE 

tant  is  scheduled to take place shortly  for the purpose of holding 

seminars   for the benefit  of SIPAD's  director,   technical ^taff and 

factory  floor staff,   in   line with  contents  of this  manual,   prior 

to completion of the mission. 



Activi ties 
Affected 

Departments 
Affected 

A. CARE OF LUMBER 

Yard, Kiln, Rough Mill 

Same 

PURPOSE: 

The purpose of this manual is to prescribe the proper care of 

lumber by the "Varda" organization and to emphasize its importance. 

This section and the attached charts are designed to help all per- 

sonnel understand the vital role lumber plays in "Varda's" activities 

DISCUSSION: 

Lumber purchases typically account for three quarters of total 

material costs and a third of total factory selling price. 

A one percent reduction in cost or a one percent increpe in 

that portion of the lumber which "Varda" expects to convert into 

furniture amounts to about 190,000 Din in one year. This can be used 

to raise wages or lower prices, to sell more furniture or purchase 

equipment, all of which contribute to more and better jobs. 

Figure A-l-1 following shows what happens to a typical cubic 

meter of lumber received on the yard.  Some of it is lost at various 

steps in the manufacturing process.  Typically, only 0.55 cubic 

meters may actually be converted to furniture parts.  The rest has 

been lost due to damage on the yard, shrinkage in the kiln, defecting 

at the cut-off saw and ripsaw. 



- 4 - 

Figure   A-1-2   shows   typical   costs   of   buying   that  cubic   meter  of 

lumber  and   converting   it   into   furniture   parts.     Handling   on   the  yard, 

the  operation  of   the  kilns,   the  handling   through   dry  lumber   storage, 

and   the   labor  of  cutting   to   length   and   ripping  all   add   to   the   cost  of 

that  cubic   meter  of   lumber. 

Figure   A-l-3   shows   how   the  cost  of   the   remaining   lumber   in   terms 

of  cubic  meters   of   lumber  after  each   stage   in   the   process   increases. 

A   smaller   and   smaller  quantity   of   lumber   carries   more  and  more   costs. 

Figure   A-l-4   shows   how  valuable   the   remaining   lumber   is   in   terms 

of  man-hours   of work.     This  demonstrates   two   things: 

1. It   gives   an   indication  of   the   relationship  between   the 

cost  of   lumber   and   the  cost  of   labor. 

2. It  gives   an   indication  of   how   little   lumber  salvaged 

from   the   scrap   DOX   is   necessary   to  justify  a man-hour's 

work. 

The  charts  were  based   on   a   lumber   price  of   2500   Din    per Cubic 

meter  of   lumber,   an   average  hourly   wage   of   22.2   Din  in the Rouy.i Mill 

and  estimates   of   "Varda's"   labor  hours   for   the yard,  cut-off   saw  and 

ripsaw  labor.     Kiln   costs  were   estimated   on   11.76   Din per Cubic Meter 

per  day,   with  an  average   kiln   cycle   of   6.75  days. 



- s - 

FIGURE   A-l-1 
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FIGURE   A-l-2 
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FIGURE   A-l-3 
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FIGURE   A-l-4 
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B.  LUMBER PROCUREMENT 

Ì.  Species Date   Issued 

Activities Date  Revised 
Affected: Purchasing,   Production 

Approved   By_ 
Departments Merchandising,   Production 

Affected: Purchasing,   Design   Engineering 

PURPOSE: 

The selection of species for given furniture parts should be 

based on machining properties, density, color, and finishing charac- 

teristics.  Price is of prime consideration but should not override 

the above factors since there is often a choice of several species 

for a particular item. 

METHOD: 

In designing and planning a new furniture, full consideration 

should be given to all possible species combinations, lumber price 

ranges, etc.  Through conference, decisions should be made by top 

management; purchasing should then proceed to obtain the required 

lumber by species , grades, and thicknesses desired. 
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2.   Lumber grades 

Activities Inventory   Control, 
Date   Issued 

Affected: Lumber   Grading Date   Revised 

Departments Engineering,   Cost,   Purchasing, Approved   by 
Affected: Lumber   Yard ~ 

PURPOSE: 

Lumber  grades   form   the   common   price   control   between  buyer  and 

seller  of   lumber   products.     At  present,   the  published   grades   of 

lumber  form  the   only   basis   for  planning   requirements   to  meet  cutting 

schedules.     Information   should  be  available   to   the   lumber   purchasing 

department  on   the  yields   to   be expected   from  different   lumber  grades 

or  combinations   of   grades.     Using   this   information  plus   current  price 

quotations   on   lumber   by   grades,   the   purchasing  agent   can   purchase   the 

most  economical   combination   of  lumber   grades   to meet   cutting   require- 

ments . 

When   lumber   is   purchased  by  grade,   it  must  be  graded   by   the 

company  grader   to   assure   value  received. 

METHOD: 

The  purchasing   agent   shall   send   a   copy  of  the  purchase   order   to 

the   person   responsible   for   receiving,   grading,   and  accepting   the 

lumber.     The  purchase   order  shall   clearly   indicate  any   agreed-upon 

departure   from  the   standard   grading   rules   as   to  dimension,   moisture 

content,   or  other   possible   variables. 

Lumber  shall   be   graded   by  the   local   lumber  grading   rules   and 

accepted  if  the   total   value   is  within   4   percent  of  the   invoiced   value. 
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If the total value of the shipment is more than 4 percent below the 

invoiced value, the lumber shall be set aside and the purchasing 

agent notified. 

Local lumber that is purchased green or dry, but not previously 

graded, will be inspected by the local lumber grading rules.  Lumber 

that falls below grade requirements will be set aside and returned 

to seller if he Dicks it up within 10 days.  After 10 days, below 

grade lumber will be disposed of in any feasible manner. 

EQUIPMENT: 

Grading  will   be  done  by  hand   from  piles.     Green   and  dry   lumber 

grading  sticks   are   needed.     (See   sectiorr f£#T Lumber   inspec- 

tors   should  wear  shoes  with   steel   capped   toes  when   turning   boards   by 

hand.     Laborers   handling   lumber  should   be   provided  with   gloves. 

PERMISSIBLE   DEVIATIONS: 

No  deviations   from  local   lumber  grading   rules   should  be   per- 

mitted  unless   clearly written  on   the   lumber   purchase   order. 

RECORDS: 

Complete   records   of  all   lumber   grading   shall   be  made  on 

standard   forms   and   turned   in   to   Purchasing. 

RESPONSIBILITY: 

Yard   Foreman,   Lumber   Inspector 
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Acti vi ties 
Affected 

Departments 
Affected 

3 Size and Thickness 

Handling, Seasoning, Rough End 

Purchasing, Grading 

Date Issued 

Date Revised_ 

Approved by_ 

PURPOSE: 

Excessive  vacations   in   lumber   thickness   create   problems   in 

uniform  drying, -produce   uneven   lumber  packages   resulting   in  drying 

degrade,   and   create  problems   in   the   Rough  Mill,   especially   in  undue 

stress   on   planing   equipment  or   in   rejects   from  being   too   thin. 

Excessive  amounts   of  odd   lengths   or  ragged   lumber  ends,   or  an 

undue  amount  of  narrow   lumber  causes   seasoning   degrade   and  waste. 

Adherence   to   the  standard   practices   outlined   below  will   result 

in  a  minimum  of   these  size  and   thickness   problems. 

METHOD: 

Buying strictly by the local lumber grading rules will eliminate 

problems of excessive amounts of lumber of odd lengths.  This will 

not prevent an excess amount of narrow widths, a problem that occurs 

occasionally with local sawmills cutting small timber.  In purchasing 

from such mills, the purchase order should specify that widths must 

average 180mm or more, or the price will be reduced 5 percent. 

The lumber purchase order should state that 95 percent of the 

lumber should meet local lumber grading specifications for thickness. 

When 6 percent or more of lumber in a shipment does not meet 

thickness specifications (which in reality does not meet grade 



requirements), the portion that does not meet specifications will be 

set aside and returned to the seller if he picks it up within 10 days 

and pays 2 percent handling charge.  After 10 days, such lumber will 

be disposed of in any feasible manner.  If 5 percent or less of the 

lumber in an order does not meet thickness specifications, the total 

shipment will be accepted and paid for, but the lumber not meeting 

specifications will be re-processod to a different but usable thick- 

ness.  Any miscut boards with thick spots (usually ends) will be 

planed to nominal thickness by a roughing planer before being 

stacked. 

EQUIPMENT: 

Rough planer -- located in yard to plane thick areas of boards 

to nominal thickness. 

Go/no-go thickness gauge -- each lumber inspector should be 

provided with a go/no-go thickness gauge.  It is good policy to 

provide these gauges free to local sawmill owners. 

PERMISSIBLE DEVIATIONS: 

None. 

RECORDS: 

A  record   shall   be  made  of  all   suppliers   that send   in  miscut 

lumber.     Purchasing   can  use   these   records   to  weed  out   continual 

offenders. 
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RESPONSIBILITY: 

Purchasing Agent, Lumber Grader, Lumber Coordinator, 

FIGURE B-3-1 

GO/NO-GO GAUGE 

32mm 

25mm 

"VARDA" 

40mm 

50mm 

O 

Note:  Tolerance is net to net + 10 percent 
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Acti vi ties 
Affected 

Departments 
Affected 

4.     Inspection, 
Measurement,   Count 

Lumber  Grading 

Purchasing,   Lumber   Grading 

Date Issued_ 

Date Revised_ 

Approved  by_ 

PURPOSE: 

To  outline  procedures   for  handling   incoming   lumber. 

METHOD: 

All incoming hardwood lumber will be inspected by local lumber 

grading rules unless the purchase order calls for an exception to the 

grade or additional requirements, such as limitations on average 

width. 

As lumber is inspected and measured by hand, each board shall be 

separately counted on a count sheet similar to the one attached. 

(See Figure B-4-1.) 

The   count  sheets   and   tape  must  show   the  seller's   name,   date   of 

inspection,   and  name  of   lumber  grader. 

When   discrepancies   thought   to   be   greater   than   4   percent  in   value 

are   found   between  seller's   count  or  grade  and   the   company's   inspec- 

tion,   the   lumber  should   be   set  aside  and   all   records   sent  to 

purchasing   for  further  handling. 

EQUIPMENT: 

Green and dry lumber measuring devices, thickness gauges 
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PERMISSIBLE  DEVIATIONS: 

Green   lumber  may  be  purchased   on  the   basis   of  measurement  with 

a   dry   lumber  rule,   but   the  shrinkage  of  4   percent  should   be   considered 

in  establishing   the  purchase  price. 

RECORDS: 

Complete records must be made of all lumber inspection and 

measurement and forwarded to Purchasing. 

RESPONSIBILITY: 

Lumber Grader. 
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FIGURE   B-4-1 
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C.  LUMBER HANDLING 

1. Stain Control 

Activi ties 
Affected: Cutting  Yields   in   Rough  Mill 

Departments 
Affected Yard 

Date  Issued 

Date  Revised^ 

Approved   by 

PURPOSE: 

Certain  species   of   lumber  are   subject  to   damaging stain   during 

warm,   humid weather.     Precautions   must  be  taken   to   avoid   the  develop- 

ment of such  stain. 

METHOD: 

Sap  stain  or  blue  stain   is   one  of  the most   common stain   problems. 

When  green   lumber   is   dead   piled   at   a   sawmill   or   in   a   receiving   yard 

in  warm,   humid  weather,   blue  stain   is   likely   to   develop  in   the   sapwood 

of  most  species  within  24  hours. 

Incoming   green   lumber,  which   is   to  be  used   for  exposed   parts, 

will   be dipped   in  stain  preventative  chemicals  when   it is   to  be  held 

more  than   24  hours   before  placing   on  separator  sticks, when   the   out- 

side   temperature   is   above   20°C,   and  when humid   conditions   are   expected 

to  exist. 

Varda's   species  most  prone   to   stain  is   the   Pinus  nigra,   and  to  a 

lesser degree  beech.     The  sapwood   of most hardwoods  will   blue   stain 

under moist,   warm  conditions. 

Chemical   stains   or  brown  stains   occur   in   Pinus   nigra   also   as  a 

result  of  dead   piling  in  warm,   humid  weather.     The   best control   for 
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this   stain   is   immediate   placement  on   separator   sticks.     If   this   is 

impossible,   then  the   lumber   should   be  dipped   in   sodium azide  or   sodium 

fluoride   and  subsequently   put  on   separator  sticks   as   soon   as   possible. 

Brown   stain can   also   occur   in   green   Pinus   nigra  when   it   is   put 

in   the   dry   kiln with   a  high   wet  bulb.     Special   kiln   schedules   are 

available   for  controlling   this   problem.     (See   section D.4, Dry- 

i ng  Schedules.) 

Stains   from separator   sticks   in  beech   are  usually  chemical   in 

nature,   resulting  from  an   acid  hydrolysis   action   in   the  non-drying 

area  under   the  sticker.     The  problem   is   minimized   by   the   use  of   dry 

separator   sticks  and   avoiding separator  sticks   over   30mm wide. 

EQUIPMENT: 

Where   a  green  chain   is   used   for   lumber   grading,   a dip   vat   can 

be  built   into  the system. 

When the entire package of lumber needs to be dipped immediately 

upon receipt, the best piece of equipment for doing this job is shown 

in   Figure   C-l-1  attached. 

This   equipment   is   also  useful   for  controlling   insect   infestations 

that may   occur  in  green   or   dry wood. 

PERMISSIBLE   DEVIATIONS: 

1. Lumber that   is   not  green. 

2. Lumber  that  will   be  stacked  within   24  hours. 

3. When   temperature   is  not   over  20°C   for  one   hour  or  more 

during day. 
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4. Species not subject to stain.  (All heartwood of walnut, 

locust, oak, chestnut, and a few other species.) 

5. Grades or products where stain is not a defect. 

RECORDS: 

When a package of lumber has been dipped to prevent stain, a 

record will be made of the species, quantity, thickness, grade, and 

date.  (See Figure C-l-2 attached.)  The package will be marked 

before it is placed on the yard awaiting grading and stacking. 

RESPONSIBILITY: 

Yard Foreman. 

' 
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FIGURE   C-l-1 
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2.  Sorting 

Packing  and  Piling   Lumber, 
Purchasing 

Yard,   Purchasing 

Date Issued 

Date Revised_ 

Approved by 

PURPOSE: 

Lumber   should  be   sorted   by  species,   thickness,   and  original 

moisture content   to  permit  the  use   of   proper  drying  schedules;   it 

should  be   sorted   by  length  to  provide   optimum  piling  methods,   maximum 

lumber  per   pile,   and  minimum  drying   degrade. 

METHOD: 

Sorting   lumber  by   species  and   thickness   is   an  accepted   practice 

and   requires   no   change   in  present  methods. 

Sorting   lumber  by  original   moisture  content   is   not  always   done 

and  may  require   slight  modification   of   procedures   in   some  yards   to 

accomplish   the   practice.     Essentially,   it  means   that   complete   packages 

or   complete   kiln   loads   must   be   built   from   lumber  of  uniform  moisture 

content. 

If a   package or  kiln  load  has   been   only  partially  constructed 

and   the  source   of  lumber changes   as   to  moisture   content,   then  a   new 

package or   kiln   truck  must  be  started   with   the   old  one  being   set 

aside  until   additional   comparable   lumber   is  available   to  complete   it. 

This   is   the   same  procedure   that would   be   used  when  there   is   a   change 

of   species   or   thickness. 

* 
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Sorting   for   length   is  often   the  most   difficult   procedure   to 

work  out,   but   one   that   pays   large   dividends   in   increased   drying 

capacity   along   with   improved  drying  quality   and   increased   yield. 

Where  an   automatic   stacker   is   used,   it   will   be   necessary   for 

the   lumber   to   be   sorted   for   length   prior   to   placing   the   lumber   on 

the  chain.     Obviously,   the  best   place   for   sorting   to   length   is   at 

the  sawmill,   so   the   purchasing  agent  should   buy   lumber  sorted   by 

length.      If   lumber   cannot  be  purchased   separated  by   length,   then 

it  should  be   hand   piled   if  the   volume   is   not   too  great.     Here   it 

can  be  pulled   and   sorted  by  length  as   it   is   stacked   into   separate 

bins. 

Separations   for   length  should  be   in   three  groups:     3.0 meters 

or  shorter,   3.0   to   4.0  meters   and   4.0   to   5.0  meters.     In   other  words, 

there  will   be   lumber   packages   and   kiln   trucks   of   three   standard 

lengths,   3.0,   4.0,   and   5.0 meters.     Packages   will   vary   in  width   and 

in  height  according   to   kiln  design. 

EQUIPMENT: 

Additional   handling  by  fork   lift   trucks   may   be  necessary   for 

making   all   the   sorts   required. 

When  hand   piling   is  practiced,   three   stacking   bins   need   to   be 

located  adjacent   to   the  grading   station   to   permit   separation   by 

length.     Two   bins   can   be  back   to   back  with   the   lumber  to  be  graded 

at   the   end,   with   the   third  bin   on   the   other   end  of   the   lumber   to   be 

graded. 
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PERMISSIBLE OEVIATIONS: 

Shorter boards may be included in a packa9e if the total footage 

of short boards is not more than 10 percent of the footage in the 

package, and if full length boards 
are on the outside Hjes of each 

layer of lumber in the package. 

Moisture content separation may be waived if the lumber is to 

remain on the yard for one month for Poplar and soft maple and two 

months for other species. 

RECORDS: 

No special record«: are invol ved in sorting operations 

RESPONSIBILITY: 

Yard Foreman 

m 
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3.    Stacking packages 

Packaging   and  Piling   Lumber 

Yard 

Date   Issued 

Date  Revised_ 

Approved  by 

PURPOSE: 

Lumber must  be  correctly  piled   into   packages   for   fork   lift 

handling,   for   air  seasoning  on   the yard,   and   for   finish  drying   in   the 

kilns.     In most   instances,   packages  will   be  placed   directly   in   the 

kiln  by   fork   truck,   but   at  some  plants   two   or more   packages   are 

Placed  on  kiln   trucks   to   be moved   into   the   kiln.     (See section 

C.  4, Lumber  Handling   -   Stacking   Kiln   Loads.) 

METHOD: 

Lumber  packages   should  be  built   in  automatic  stacking   devices   or 

hand   piled   in   bins  with   separator  stick   guides.     The   principles   of 

building   good   packages   are   the  same   in  both   cases   and  will   apply   in 

both  cases  as   described   herein. 

Lumber  packages   vary   in size  and  depend  upon  dry   kiln   sizes. 

Widths  may  vary   from   1.5   meters   to   2.5  meters   wide   and  heights   from 

1.0   to  2.0 meters.     However,   the  width   and   height  should  be  standard- 

ized   to  make   optimum  use   of  the  dry   kiln   sizes. 

Lumber  shall   be  stacked  tight   (edge   to  edge)   in   each   layer with 

full   length  boards   always   on  the   outside  edges.     When   lengths   shorter 

than   the   package   length   must be   used,   they   should   be   used   in   the  same 

* 



_ ~>~l   _ 

position in each layer.  This results in continuous vertical voids 

but provides separator stick support that results in a minimum of 

warped lumber.  (See Figure C-3-1 attached.) 

Lengths shall not be changed within a package--i . e. , starting 

with a 4-meter long package and changing to 3 meters long because of 

a shortage of 4-meter lumber.  A partial package shall be set aside 

until additional comparable lumber is available to complete it. 

The distance between separator sticks may vary by the lumber 

thickness, length of package, tendency of lumber to warp, and the 

uniformity of lumber thickness (presence of miscuts, etc.).  The 

following table shows the maximum allowable distance between separa- 

tor sticks. 

Lumber 
Thickness 

Distance Between             Number of 
Separator Sticks           Separator Sticks 
in Millimeters               Per Layer 

5m 
Package 

4m 
Package 

3m 
Package 5m 4m 3m 

25mm 

32mm 

40mm 

48mm or up 

625 

625 

710 

830 

570 

570 

660 

800 

500 

600 

600 

750 

9 

9 

8 

7 

8 

8 

7 

6 

7 

6 

6 

5 

The end separator sticks must be within 50mm of the board ends to 

prevent end spi i ts. 

* 
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One end of the package should be perfectly square edged as the 

result of the even-ender on the automatic stackers, or a solid wall 

in one end of the bin where hand built packages are made.  The other 

end may have a variation of as much as 150mm, but anything more than 

150mm should be trimmed. 

On the ragged end of the package, the separator sticks must be 

placed at the end of the normal length lumber; thus, some boards will 

project more than 50mm from the separator sticks. 

Packages should be built to the same height regardless of lumber 

thickness.  Thus, thicker lumber packages will have fewer layers of 

lumber.  The height of the package is determined by the kiln dimen- 

sions and the need to have the lumber piles in the dry kilns high 

enough to be above the overhead baffles and thus prevent overhead air 

by-pass . 

When it is necessary to stack odd lengths of lumber in a package, 

such as 2.5-meter lumber in a 3-meter package, 3.7-meter lumber in a 

4-meter package, etc., extra separator sticks will be used to support 

the ends of the shorter boards. 

Separator stick guides and side supports must be used on all 

stackers, automatic or hand piled bins.  Absolute separator stick 

alignment is necessary on both sides of a package or a kiln load, and 

the edges of a package must be even, with no boards jutting out or 

recessed in the package.  This is essential to develop proper and 

uniform air flow in the dry kilns. 

Lumber packages must be clean from dirt and rocks.  A brush or 

an air gun should be used to clean lumber packages when necessary. 
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EQUIPMENT: 

Automatic   stackers  may   be   in  use  at   some   locations.     At  other 

locations,   bins   have  been  constructed   to   assure   proper   stacking   of 

lumber   by  hand.     The  attached   drawing   (Figure   C-3-2)   indicates   a 

suitable  bin   for   hand   stacking. 

PERMISSIBLE   DEVIATIONS: 

Sticks may be placed closer together than recommended for extra 

high value lumber, lumber that is prone to warp, or lumber that con- 

tains   considerable  odd   lengths. 

On  some  occasions,   it   is   permissible   to   stack   3.0   to  5.0 meter 

lumber   in  5-meter   packages.     This   should   be  done  only   if   (1)   there  is 

a   small   amount  of   lumber   to   stack   and  not  enough   to  separate  by 

lengths,  or   (2)   longer  package   lengths   are  essential   to   full   utiliza- 

tion  of  kiln  space. 

RECORDS: 

After  each   package   is   completed,   it  must   be   tagged  with   perti- 

nent   information   including   date,   species,   thickness,   grade,   quantity, 

and  moisture  content.     A copy   of   the   tag   should   go   to   Inventory 

Control   with   an   indication   of  yard   location.      (See   section C.9, 

Inventory  Control . ) 

RESPONSIBILITY: 

Yard   Foreman 
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4.  Stacking Kiln Loads 
Date   Issued 

ACtAffÎltîd: Piling  Lumber,   Kiln   Drying Date   Revised. 

Departments 
Affected: Yard,   Dry   Kilns 

Approved  by_ 

PURPOSE: 

Kiln   loads   can  be  built  at  automatic   stackers,   in  stacking   bins 

for handling   piling,  or  by  assembling  packages   on  kiln   trucks.     This 

directive   is   concerned with  placing   completed  packages   of   lumber  on 

kiln   trucks.     Other  considerations   of  piling  are   fully   covered  under 

Lumber  Handling   -   Stacking  Packages,   Section C.3. 

METHOD: 

The   first   package  can  be   put   on  kiln   trucks   by   the   fork   lift 

truck without  difficulty.     The  important   consideration   is   to  be 

certain   that   timber  supports   under   the  package   are  under  each   vertical 

row  of  sticks   and  are  in   perfect  alignment with   the  sticks. 

The  upper   package   on  a  kiln   truck   should  be   placed   carefully   to 

maintain   separator  stick   and  edge   alignment with   the   lower   package 

and   to  remove   bolsters 

The  simplest  and most practical   method   to   remove  bolsters   is   by 

the  use  of  wedges  which   are  inserted   to   permit   fork   removal.     The 

wedges   away   from   the  fork   lift  truck .ill   eject   themselves   as   they 

are   lightly   tapped  sidewise with   a   hammer.     Another method  of 

removing  wedges   is   to  have  a   chain   or  eye  attached   to   the   large  end. 

This   can   then   be   pulled   by   the  fork   lift. 
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The wedges   in  the  lumber on  the   fork   lift  truck   siae  of  the 

package  are  easily   removed   as   the   fork   lift  backs   out  and   then   lifts 

the  edge   of   the   package with   the   thin  end   of  the   forks.     The  wedges 

are  removed   and   the  package   is   let   down. 

The important factor in using wedges is to be absolutely sure 

that separator sticks and package edges are aligned before pulling 

wedges. 

EQUIPMENT: 

Wooden  or metal   wedges   for  building   kiln  truck   loads   from 

packages   of   lumber. 

PERMISSIBLE   DEVIATIONS: 

If  kiln capacity  is   not critical,  bolsters   can   be  left   in  and 

the  spaces   between  can  be   baffled   except   for sample   board   location. 

(See   section D. 4, Figure   D-3-1.) 

RECORDS: 

None. 

RESPONSIBILITY: 

Kiln   Operator. 

.J 
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5.    Separator Sticks 
•ate   Issued 

Activities Stacking  Lumber,   Air  Drying, 
Affected: Kiln   Drying Date   Revised^ 

Departments Approved    
Affected: Yard,   Kiln,   Rough   Mill 

PURPOSE: 

Lumber   separator   sticks   normally   cost  from  1.3   to  3.6   Din each. 

It  takes  about  45   sticks   to   handle   one   cubic  meter  of  lumber.     Con- 

verted   to  dinars,      it   takes   about   81   to   162,000  Din  for separator 

sticks   to  nandle   1,000   cubic  meters     of   lumber.     They  can   and   should 

be used  over   and   over   to  keep  the   cost   per  cubic  meter   for   lumber 

drying   as   low  as   possible.     This   directive  describes   how   to   handle 

and  protect   sticks   to  maintain  the   lowest  costs. 

METHOD: 

Lumber   sticks   must  be  uniform   in   thickness  and   length   and 

reasonably   uniform   in   width.     For   normal   purposes,   the   sticks  will 

be as   long   as   the   lumber  package   is  wide,   30mm wide   t   5mm,   and   20mm 

thick. 

Sticks   must   be  dried  to   20  percent   moisture  content   or   below 

before  being  used. 

Sticks   must   be  dressed  on  top   and   bottom with   a   uniform   thick- 

ness  of  20mm.     Sticks   should   be  trimmed   to   length  with   a   tolerance 

of  í   15mm  for  automatic   stacking   or   +   25mm  for  hand   piling. 



Sticks   must  be  relatively   straight  with  crook   not   to   exceed 

20mm/meter  of   length.     (Crook   is   the  deviation   from  a   straight   line 

as   the   stick   is   laid  on  a   flat   surface with   the  wide   face   down.     Bow 

is   not  considered   a  problem  because   the  weight  of  the   lumber  will 

flatten   it. ) 

Broken     sticks,   sticks   with  wane  on   one  edge,   or   sticks   contain- 

ing  decay  should  be  discarded. 

Representative  species   for   sticks  are:     hickory,   ash,   oak,   and 

cypress.     When   these  are   not   available  or  when  prices   are   out  of  line, 

Pinus  negra,   beech,   and  maple  may  be  substituted.     No   other   species 

are  to  be  used. 

Sticks   that  are  not  being   used   should   be   stacked   in   palletized 

form  and  must   be  placed   in   a   dry   storage   area   until   needed. 

Recovery  of  sticks   at   breakdown   hoist  or  other   locations  must 

be   in  orderly,   parallel   fashion   rather  than   in  a  jackstraw   pile. 

Sticks   should   be  collected   in   palletized   bins   that  can   be   transported 

by  a   fork   1 i ft   truck. 

EQUIPMENT: 

Sufficient  bins   for   storage  of  one-third  of all   sticks   being 

used  should   be  available.     This   will   take  care  of  the   usual   lumber 

inventory   variations  and   production   schedules.      If   lumber   inventory 

is   depleted   more   than  expected,   sticks  should   be  steel   strapped   and 

stored   in   a   dry  place  until   again   needed. 
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Lumber package breakdown hoists should be equipped with stick 

conveyors that automatically transport the dropped out sticks to a 

waiting   bin. 

PERMISSIBLE   DEVIATIONS: 

None,   except  as   indicated above. 

RECORDS: 

Separator  sticks   should   be  inventoried  at   least   twice  a  year 

to prevent  running  out  at  a  critical   time,   and  to  determine  sticke** 

costs  on  a   periodic   basis.     A  knowledge   of  sticker  costs  will   insure 

their  better  care. 

RESPONSIBILITY: 

Yard   Foreman,   Kiln   Operator. 



6. Bolsters      __ Date   Issued 

Activities Date   Revised 
Affected: Lumber  Yard,   Dry   Kilns 

Approved by 
Departments 

Affected:    Lumber Yard 

PURPOSE: 

Bolsters   are   used  to separate   packages   of  lumber,   permitting 

fork   lift   trucks   to   insert or  remove   forks  as   necessary. 

METHOD: 

Bolsters   are   to  be  square  and   50mm  longer  than   the  package  width. 

They   should   be   made   from  pine  and   dressed  to   90mm   square.     They   should 

be  dry,   free   from  decay,  and  straight   (not  more   than   20mm  crook   per 

meter  of  length.      Bolster ends  must   be  square  cut   to  permit   proper 

insertion  of  bolster  clamps. 

Bolsters   should   be  placed  on   top   of  the   lumber  packages   immedi- 

ately  after   they   have  been  built   and   should  be   fastened  directly   in 

line  with   lumber   sticks  with  a   bolster  clamp.      (See   Figure   C-6). 

The  bolster   should  remain   clamped   to  the   package  until   the 

package   is   converted   to  a  kiln   truck   load,   or   in   case   of  package 

kilns,   until   the   lumber goes   to   the   breakdown   hoist  at   the   Rough  Mill. 

Bolsters   are   to   be placed  on   packages   in   line with  every   row of 

sticks   except   the   center  row on   every   third  package.     This   center 

bolster   is   omitted   to  allow  the   insertion  of   the   sample  cradle. 

(See  section D.l ) 
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A   supply  of  bolsters   should   be   on   hand  for  a   20   percent  excess 

of  lumber  handling   capacity,   including   yard,   kilns,   and   dry  storage 

Bolsters   not   in   use  are   to   be   stacked   in  cradles   that can  be 

moved  by   the   fork   lift   truck. 

An  excess  of  bolsters   should   be   steel   strapped   in   1   meter 

bundles   and  placed   in   dry  s .orage   until   needed. 

EQUIPMENT: 

Two bolster clamps are needed for each bolster in use. Bins 

for bolster clamps are needed for storage and transport of bolster 

clamps at point where bolsters are removed from the package. 

PERMISSIBLE DEVIATIONS: 

None. 

RECORDS: 

None. 

RESPONSIBILITY" 

Yard Foreman, Stacking Crew, 
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Ac ti vi ties 
Affected 

Departments 
Affected 

7. Pile Foundations 

Air Drying or Yard Storage 
of Lumber 

Lumber Yard 

Date Issred 

Date Revised 

Approved by 

PURPOSE: 

To   provide  a   solid   foundation  for   lumber   piles   that will   support 

the weight  without  settling   and   that will   permit   circulation   of   air 

under   the   lumber  piles. 

METHOD: 

There are two acceptable methods for building lumber pile 

foundations.  Method No. 1 is preferred and should be used when the 

yard layout is fixed and no changes are anticipated.  Method No. 2 is 

to be used on yards that may be subject to change, or paved yards 

where flexibility of pile location is desired. 

Method No. 1.  This method requires pouring concrete in forms to 

provide piers which are then placed in position with a concrete base 

poured around 3 in line.  Steel rails are fastened to the top of the 

piers.  (See Figure C-7-1.)  This system is designed for a line yard 

with two adjacent lines of rails so that two piles of lumber can be 

built back to ba.k.  Bolsters are located on top of the rails and 

perpendicular to the rails and should be placed directly under every 

line of sti cks. 

The   line yard  will   have   9     to  10-meter   alleys   between   each   2 

lines   of   lumber  piles.     Packages   can  be  placed   4   or  5  high   on   this 
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type of foundation, depending on the lift height of the fork lift 

truck. WHii sufficient lift capacity, the last 2 packages can be 

put up together. 

Method No. 2. This method consists of using timbers that are 

of durable woods or timbers pressure treated with creosote or pen- 

tachlorophenol. 

Timbers should be 15cm x 20cm or larger, straight and of 

uniform thickness. 

Mud sills should be 30cm  longer than the package width and 

laid down on firm ground, crushed rock, or pavement perpendicular to 

the pile length and 1•2m apart.  Longitudinal sills should be placed 

on top of the mud sills and parallel to the lumber pile length.  For 

piles 1.8 meters wide or less, 2 longitudinal sills are sufficient. 

(See Figure C-7-2.)  For wider packages, 3 longitudinal sills are 

needed. 

Bolsters are then placed on top of the longitudinal sills and 

perpendicular to pile length.  The bolsters should be put down when 

the lumber package is ready to be installed so that bolsters will be 

in alignment with lumber sticks. 

Foundation timbers must be sound and free from decay.  Founda- 

tions must be level.  If any settling occurs from the weight of 

lumber piles, the foundations should be re-leveled before again piling 

lumber on them. 

If foundations are built on ground, a piece of black polyethylene 

film should be placed under the foundation to serve as a moisture 

barrier and to prevent weed growth under lumber piles. 
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In addition to the polyethylene film on the ground, a 5 percent 

pentachlorophenal solution should be sprayed on the ground under the 

polyethylene film to prevent decay and to kill weed growth.  The 

penta solution should also be used when foundations are constructed 

on top of crushed rock. 

Weeds and trash must not be allowed under lumber pile founda- 

tions at any time.  Chemical sprays (245-T) should be used to control 

weeds. Mixing the weed killer with light oil rather than water gives 

a more effective kill and lasts longer. 

EQUIPMENT: 

None. 

PERMISSIBLE DEVIATIONS: 

Temporary storage of lumber on pavement or in dry storage areas 

can be done on bolsters without foundations. 

RECORDS: 

None. 

RESPONSIBILITY: 

Yard Foreman 
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FIGURE C-7-2 

3 Sills for 
Packages Over 
1,8m Wide. 

Package 
Length 

Package Width 
Plus 30cm 

Sills 15cm x 20cm or larger 
Straight, uniform thickness 
Pressure treated wi th 
preservative (Penta or 
Coal Tar Creosote). 
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Activi ties 
Affected: 

Departments 
Affected 

8.  Roof Covers 

Air   Drying  of   Lumber 

Lumber  Yard 

Date   Issued 

Date   Revised 

Approved  by_ 

PURPOSE: 

Excessive  degrade  occurs   on   lumber   that   is   exposed   to   rain, 

wind,   and   sun.     Roof  covers  on   lumber  piles   greatly   reduce  such 

damage   and  generally   pay   for  themselves   in   two  or  three   uses. 

METHOD: 

All lumber, except No. Ill or lower grade, that is being air 

dried or stored in an open yard will be covered to prevent degrade. 

The cover will be fastened on a package before it is lifted to 

the top of the lumber pile.  Usually this operation will be performed 

by the lift truck operator. 

The package will have the usual number of bolsters clamped to 

its top. 

Corrugated roofing (0.4 to 0.5mm) in 2.5- and 3-meter lengths 

by 0.7 meters wide will be used to make the cover.  (See Figure C-8-1.) 

The roofing will be lapped on sides and ends (10.0cm laps on 

ends), and the package will be completely covered with the roofing 

projecting 15.0 to 20.0 centimeters beyond the ends and sides of the 

pile. 
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Lumber  sticks  will   be   placed   on   top of   the  corrugated   roofing 

at  120mm   intervals   and   fastened   to   the   lumber  pile  with wireform 

No.   2  spring   "C"  clamps. 

EQUIPMENT: 

No. 0.4 to 0.5mm standard galvanized corrugated roofing in 

lengths of 2.5 to 3.0 meters long and 0.75 meters wide.  A supply 

should be on hand to cover all piles in the open.  To determine the 

amount of roofing needed, determine the area of the top of all lumber 

piles and increase this by 30 percent.  In most yards, about half of 

the roofing sheets should be 2.5 meters long, the other half 3mm 

long. 

It will take 10 "C" clamps for a 5-meter package, 8 for a 

4-meter package, and 6 for a 3-meter package. 

Pallets should be used to store and transport roofing sheets. 

Bins for fork lift transport are needed for "C" clamps. 

Regular size lumber sticks and bolsters are satisfactory. 

PERMISSIBLE DEVIATIONS : 

Lumber stored under open sheds requires no covers. Lumber of 

No. Ill or lower grade can be left uncovered. No other deviations 

are permi tted. 

RECORDS: 

None. 
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RESPONSIBILITY: 

cn*\e   i ift Truck  Driver, Yard  Foreman,  Fork  LITT;   • ru». 
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Ac ti vi ti es 
Affected 

Departments 
Affected 

9.     Inventory Control 

Lumber  Grading,   Yard   Handling, 
Ki 1 n   Drying ,   Schedili i ng 

Lumber  Yard,   Kiln   Drying 
Scheduling,   Purchasing 

Date Issued_ 

Date Revised^ 

Approved   by 

PURPOSE: 

Current   inventory  records   are  absolutely   necessary   to   permit  the 

proper  planning  of   furniture  production  which  must   begin   with   the 

proper  movement of   lumber  by   species,   thickness,   and  grade   through 

the  dry   kilns   and   to  the   Rough  Mill. 

METHOD: 

The current inventory and location of lumber by species, grade, 

and thickness should be known at all times by the yard foreman and 

the purchasing agent; such records should be readily available to 

other departments concerned with the scheduling of furnit.re 

producti on. 

As incoming lumbt  is measured, graded, and piled, a triplicate 

record should be made for each package.  (See Figure C-9-1 attached.) 

One copy should be stapled to the package, one copy should be 

retained by the Yard Foreman, and one copy should go to the Purchasing 

Department 

When the lumber package goes to the dry kiln, the Dry Kiln 

Operator should receive the Yard Foreman's copy or the Yard Foreman 

should note on his copy that the package has gone to the dry kiln. 

When the lumber has been dried and is moved into dry storage, the 
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copy of the inventory should go to the Rough Mill Foreman.  When the 

lumber is in process in the Rough Mill, the Rough Mill Foreman 

should so note and forward the copy to the Purchasing Department 

where it is filed with the Purchasing Agent's copy as lumber processed 

but no longer in inventory. 

EQUIPMENT: 

None. 

PERMISSIBLE DEVIATIONS: 

None. 

RECORDS: 

As described above, Figure C-9-1. 

RESPONSIBILITY: 

Yard Foreman, Kiln Operator, Rough Mill Foreman, Purchasing 

Agent. 
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FIGURE   C-9-1 

Lumber Package  No. Inspected  by Date Stacked 

Source Species  Thickness Plant No.  

Length of Package Width of Package Total Footage 

Location in Yard 

Dried in Kiln No. Date in Kiln_ Date out of Kiln 

Average Moisture Content Stress Condition MC Variation 

Date in Dry Storage Date of Rough Mill 

Remarks on Degrade or Other Factors 
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D.     KILN  DRYING 

1.  Use of Samples 
Date   Issued_ 

Activities 
Affected:   Lumber Drying Date Revised, 

Departments Approved bv_ 
Affected:   Lumber Yard, Dry Kilns 

PURPOSE: 

The use of kiln samples is the best knownmethod for accurately 

following kiln schedules and keeping degrade to a minimum while 

maintaining the fastest possible drying rate. 

METHOD: 

At least one kiln sample will be used *"or every 12 cubic meters 

of lumber in a kiln charge.  Half of the kiln samples used in each 

charge will be selected from fast drying boards and half will be 

selected from the heaviest slow drying boards. 

Where large quantities of similar lumber (species, thickness, 

and moisture content) are being stacked, a full board selected for 

fast drying or slow drying can be cut into a number of samples. 

Where small lots of dissimilar lumber are being stacked, it may be 

necessary to cut only one or two samples from a selected board. 

The selection of samples should be made at the point where 

lumber is being stacked.  The selection should be made by the 

stacking crew and the boards laid aside for the kiln operator to 
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examine for final kiln sample preparation.  A few more boards than 

necessary should be pulled by the stacking crew and the unused 

boards put back in process after the kiln operator has made his 

selection. 

Where kiln trucks are being stacked, the stacking crew should 

leave a pocket for the kiln sample in the side of every third 

package.  This can be done by using two short boards (the total 

length of both boards being 1 meter less,than package length) and 

using 2 extra short separator sticks to support the inside ends of 

the short boards. 

Where fork lift packages are being used, the kiln samóles will 

be placed in bolster spaces with a tray (Figure D-l-1), and no 

pocket is necessary in the pile. 

Kiln samples are to be prepared as shown in Figure D-l-2, where 

a full board is used.  The same procedure is used when only one or 

two samples are cut from a board. 

The boards must be cut for kiln samples at a point where scales 

and end coating material are available.  It is imperative that 

moisture sections are brushed clean of splinters and weighed immedi- 

ately after cutti ng.  If there is a delay of even two or three minutes 

between cutting sections and weighing, the sections should be wrapped 

in a polyethylene bag to prevent moisture loss.  It is also imperati ve 

that kiln samples are end coated immediately or they will not truly 

represent the moisture content of the load being dried.  Again, if 

there is any necessary delay, the kiln samples should be wrapped in 

polyethylene film. 
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The   kiln   samples   are  numbered  and   identified   with  the   package 

or   kiln   truck   of   lumber   that   they   represent.     They   are   then  weighed 

and   the   green   weight  written   on   the  sample   and   in   the   record   form. 

The   end   sections   are marked   with   the   kiln   sample  number and 

placed   in  an   oven   at   102°  Celsius   and  dried   to   constant  weight.     The 

original   moisture   content  of   the   sections   is   then   determined  by   the 

formula : 

Formula   No.   1 

Original Weight of Section 
Original MC = Oven Dry Weight of Section x 100 

Oven Dry Weight of Section 

When the moisture contents of the sections have been determined, 

the moisture content of the sections from each end of a sample are 

averaged to determine the original moisture content of the sample. 

This original moisture content of the sample is then written on the 

sample and in the record form. 

The calculated oven dry weight of the sample is then determined 

by using the following formula: 

Formula No. 2 

Calculated Oven Dry » Original Weight of Kiln Sample x 100 
Weight of Sample   100 + MC of Sample in Percent 

After the calculated oven dried weight of the sample is deter- 

mined, its moisture content can be determined at any time by weighing 

i t and using Formula 1. 
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The kiln sample is then placed in the pocket of the kiln truck 

load or the bolster space between packages and remains with this 

lumber through the yard and through the kilns. 

The moisture content of the kiln samples will be used to adjust 

the kiln schedules.  The wettest samples will determine schedule 

changes until the final drying step is reached; then, the driest 

samples will determine the point where equalization schedules should 

be used. 

If some kiln samples do not seem to be drying fast enough and 

are slowing down kiln schedule changes, these samples should be 

re-checked by cutting new moisture sections, end coating the remain- 

ing portion, and determining new moisture content and new calculated 

oven dry weights.  In other words, repeat the process used in the 

original preparation of samples. 

For use of kiln samples in equalization and conditioning, see 

Standard Practice numbers D-5 and D-6. 

For more detail on preparation and use of kiln samples, see 

the annex. 

EQUIPMENT: 

Portable  electric   saw,   band   saw,   drying   oven,   triple   beam  balance 

for  sections,   pound   scales   for   samples,   and   end   coating  material. 

Saws  must  be   sharp  at   all   times   to   prevent   overheating   and 

subsequent   loss   of moisture  from  ends   of   sections   and  samples. 

Polyethylene  bags   should   be  used   in  which   to  wrap   sections   between 

sawing   and  weighing. 
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EQUIPMENT: 

Sufficient trays should be constructed to handle samples in 

bolster spaces between packages (Figure D-4-1).  One tray will be 

needed for each 3 packages in the yard and in the kilns. 

PERMISSIBLE DEVIATIONS: 

Self-calculating scales for sections and samples may be used 

when available.  Manufacturer's directions should be followed 

carefully in using these instruments. 

Twice as many samples may be used when drying high value, 

hard-to-dry species 1n small kilns. 

RECORDS: 

Accurate records must be kept of all weighings and determi- 

nations of kiln samples and sections for determining moisture content, 

(Figure D-l-3). 

RESPONSIBILITY: 

KiIn Operator, 
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Figure  0-1-2 
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Acti v1 ties 
Affected 

Departments 
Affected 

2.  Loading Track  <ii°s 

Ki1n  Operation 

I jmber  Yard ,   Dry  Ki 1 n 

Date Issued 

Date Revised^ 

Approved by 

PURPOSE: 

To  load   track   kilns   to  obtain  maximum  production,   good   baffling, 

and  maximum  air  velocity   through  the   lumber. 

METHOD: 

Kiln   trucks   in   track   kilns   should  be   of  3-,   4-   or  5-meter   lengths 

with  each   truck  containing   the   same   length   of   lumber  from bottom  to 

top. 

If  kiln   trucks   are  loaded   using   fork   lift   packages   and   bolsters, 

a   baffle  shall   be   used   in   the   openings   created  by   the  bolsters. 

(See   Section  D.  3, ,   Figure   D-3-1.) 

It  is   preferable  to   build   kiln   trucks  without   bolsters   to 

increase  kiln  capacity  and   to   obtain   maximum  air   velocity.     This   can 

be   done  by   using  wedges   that  are  removed  when   the   lift   truck   forks 

are withdrawn. 

In  multiple   track  kilns,   spacing   of   kiln   trucks   should   be   uneven 

on   different   tracks   to avoid   straight   through   openings   that   permit 

ai r by-pass. 

Kiln   trucks   should  fill   the  tracks   as   completely  as   possible. 

If   a  space   is  open,   it should   be  staggered  on  different   tracks,   and 
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preferably   toward   the  center  of  the   dry   kiln  rather  than   at   the   ends, 

since most   dry  kilns   have  some   longitudinal   drift  of  air   toward   the 

ends. 

Kiln   trucks   should  be   built high   enough   to   project   15cm  above 

fixed   overhead  baffles   to  allow  for   lumber  shrinkage without  creating 

overhead  ai r  by-pass . 

End baffles of the hinged or swinging type should be used in the 

ends  of  the  kilns   to  prevent  air by-pass   at those  locations. 

EQUIPMENT: 

Kiln trucks of 3-, 4- or 5-meter lengths. Often it is necessary 

to build special kiln trucks for 3-meter lengths by using spacer bars 

bolted   to   the  kiln   truck wheel   frames. 

A  supply  of  wedges,  wood   or metal,   for converting   fork   lift 

packages   to   kiln   truck   loads. 

PERMISSIBLE   DEVIATIONS: 

None. 

RECORDS: 

None. 

RESPONSIBILITY: 

Dry   Kiln  Operator,   Yard   Foreman 
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Activi ti es 
Affected 

Departments 
Affected 

3.    Loading Package KiIns 

Kiln  Operation 

Lumber   Yard,   Dry   Kiln 

-ate Issued 

Date Revised^ 

Approved by 

PURPOSE: 

To   load   trackless   kilns   with   fork   lift  packages   of   lumber   to 

obtain   maximum  production,  good  baffling,   pile  stability,   and 

maximum   air   velocity   through   the   lumber. 

METHOD: 

Lumber   packages  will   always   be   stacked  perpendicular   to   the  air 

flow  in   a  package  loaded  kiln. 

Packages  must   be  well   built  with   lumber  of  uniform   thickness   and 

sticks   in  good  alignment,   or  shrinkage  during   drying   can   be   uneven 

and cause  packages   to   fall   against   the wall   or  against  other   packages. 

If   this   happens,   excessive   costs   and  dangerous   conditions   exist 

when  the   lumber  is   to   be   removed   from  the  kiln. 

Floor  baffles   100mm  high   will   be  installed  on   the   floor  between 

posts   that  separate   the  stacking   area   from  the  back   plenum   chamber. 

These will   prevent  air   from by-passing   under   the  packages. 

Regular  bolsters  will   be   placed  on   the  concrete   floor   of   the 

kiln  to   support  the  bottom package   and   permit   fork  withdrawal.     These 

will   be   placed  at   intervals  of   not   more   than   1.2 meters   apart  and will 

be   in  alignment with   separator   sticks   in   the  bottom  package. 



Upper   packages   should   be   the  same   length  as   the  bottom   package 

and   should   be   separated  by   bolsters   in   alignment with   bolsters   on 

the   floor   and   with   separator  sticks   in   the   package. 

Packages   will   be  piled   high   enough   to   raise  the  overhead   hinged 

baffle   at   least   150mm  for   3   packages,   ?25mm   for  4 packages,   or  300mm 

for   5   packages.     This  will   permit   the   baffle   to   function   after   the 

lumber  shrinks   and   the  pile   is   reduced   in   height. 

Packages   should  be  placed   on   the   back   row so  that   the   end 

packages   extend   to  the  baffles   in   the  end   of   the  kiln.      If   any  opening 

between   packages   is   necessary,   it  should   be   toward  the   center  of  the 

kiln   rather   than  at   the  ends.     The  second   row of packages   should  be 

staggered   so   that  the  openings   between   packages  do not   coincide with 

openings   between  packages   of   the   first  row.     The  third   row   of  pack- 

ages   next   to   the  door  should   also  be   staggered so  that   the   openings 

will   not   coincide with  either   the   first  or   second  row,   or,    if   this   is 

not   possible,   the   front  row   of   packages   should  coincide  with   the   back 

row.      (See   Figure   D-3-2   attached.) 

A  plenum   chamber  of   at   least   2.0  meters   must be   left   on   the  back 

and   the   front   (door  side)   of   the   kiln. 

Any   large   openings   between   packages   that cannot  be   avoided  must 

be  baffled  with   plywood   that  has   been   perforated with   25mm   holes 

every   150mm. 

Bolster   openings  must   be  baffled   (Figure  D-3-1)   unless   odd 

height  packages   can  be  used   to   break   the   continuous  bolster   openings 

between   rows   of  packages.     Bolster  openings   need  to be   baffled  only 

on   front   or  back   row. 
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EQUIPMENT: 

Fork   11ft truck,   bolster  baffles,   and   perforated   plywood 

sheets . 

PERMISSIBLE   DEVIATIONS: 

None. 

RECORDS: 

None. 

RESPONSIBILITY: 

Dry   Kiln Operator,   Fork  Lift  Operator. 



FIGURE   D-3-1 

;E' 

r^^-l n 
u   'S 

'3 

^vAí 

1— z 
14 o • 

«— o to 
C 1*.   4->    O) -XL 

.c O 
S_   W  +J *• 

•o •r- -t- +J 
<u iii u c l/l 
y 
« •U   Ol i_ 

o .c </i O 
Q. .,_   +J   0) •*-> 

i-       o> fO 
CU •W   0»   <fl u 

-O m  u^ ts 
cu  i- u a. 

•a U    O   13 ai 
r— u- a. 171 
3 o 
O +-> -o ai c 
£ C £ ai 
Ul t/i  ia *-> ai 

ai 2 
(/i o E -c *-> 
.* fl   4)   OÍ ai 
u a.j= s -Q 
o t/i +•» o 

r— S- 10 
n s- x: -c o> 

ai cn-u c 
ai •U   3 
</1 </» o ai c 
cu r—   i.   > eu 
.c o JC O a. 
^— JD +J   S o 

</i 
S- 
ai 
4-> 
t/t 

O 
J3 

C 
ai 
ai 
2 E 
*J S 
ai o 
XI 00 

a> 
U   l/> 
C   i/l 
<a ai 
+j .— 
i/» 
••- t/i 
T3   l/l 

ai 
c c 
<o -* 
-C  u 
•*-> •»- 

.c 
i/i *-> 
i/i 
ai s- 

i— ai 
.u 

S i/i E 
E — E 
O   O O 
in JD *"' 

tJ -O o 



FIGURE   D-3-2 

<u 

3   ut 
O   O» C 
£   C f- 
(/) -^ 

C  </) 
m  0) -* 
Jí   Q. U 
u  O  « 
10          -M 
+•»   <U   </l 
m f 

•*-> m 
>•-     .c 
o a.-*-> 

3 
5       <*- 
O  S-   O 
i. <u 

> l/l 
o> o -a 
cue 
•t-          (U 1 

•o o 2 
<u +•» <u o 
<U        J= s_ 
O "O ••-> 
U   0) l/t 
3   U   C 3 
i/l  10   (U o 

-— <u 
£ aj > 
(J         -M <u 
u cu a» i. 

LU .O .O a. 

ai 
J= -o 

•a o — 
CU   TJ   í/l 
a. cu 
3       o cu 
O +•> *-> i— 
S-   13 -3 
OT.C   CU •<- 

•*-> -a trt 
CU -r-   W1 
J3   O  i/»   o 

i/i      a. 
•o      *- 
3   CU   3   (O 

I    CU — JD   i- -i¿ 
LX^   (O   CU   O •— *•> 
í0   CTM-         -M   «3   O) O 
CU-*-   íO   CU **-••-> -C <o 

QC .C .O .O   ra ts> *-> 4-> 



Ac ti vi ties 
Affected : 

Departments 
Affected : 

,4^ Schedules 

Lumber   Drying 

Dry   Kiln 

Date Issued 

Date Revised_ 

Approved by_ 

PURPOSE: 

To develop drying schedules for each dry kiln that w'i 11 permit 

the fastest drying possible within allowable degrade limits. 

METHOD: 

Dry kilns are of different shapes, capacity, arrangement, and 

are constructed of different materials.  The Dry Kiln Operator must 

"learn" his kilns and develop schedules accordingly. 

Lumber is also variable in density, moisture content, moisture 

distribution, and drying rates, and two different kiln loads of the 

same species and thickness may require adjustment of the drying 

schedule.  This is the reason why kiln samples must always be used. 

"Varda's" current best schedule for each species and thickness 

should be carefully recorded, showing the moisture contents of the 

lumber, dry bulb temperature, the wet bulb depression and the wet 

bulb temperature at each level of moisture content.  The normally 

expected elapsed time should also be recorded.  This schedule might 

look 1 i ke this : 
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Moisture Content 
of Sample at 
Start of Step 

Above 40 

40 

30 

30 

25 

120 

15 

Dry Bulb 
Temperature 

°C 

54 

54 

54 

60 

66 

71 

a?. 

Wet Bulb 
Depression 

Wet Bulb 
Temperature 

°C °C 

2 52 

3 51 

4 50 

8 52 

17 49 

28 43 

28 54 

Normal elapsed time from green to 62 - 150 hours. 

These present best schedules, one for each species and grade, 

will serve as the basis for modification to reduce the drying time 

and the kiln degrade. As each modification is tried, the results 

should be recorded, that is the condition of the lumber and the 

elapsed time, and explanation of any delays. 

Changes in the kiln are to be made by using the average moisture 

content of the wettest samples.  These are the controlling samples 

nd will be used until the lumber charge approaches the equalization 

tep.  (See Standard No. 0-5 on Equalization). 

After a schedule has been used satisfactorily with little or 

no degrade, the Kiln Operator should attempt to increase the severity 

of the schedule to speed up drying.  This has to be done for ea^h 

kiln.  A fast schedule may not work the same in all kilns. 

a 

step 
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To speed up a schedule, the first action is to increase the wet 

bulb depression in increments of one step.  Do not increase the dry 

bulb temperature until all that is possible by increasing wet bulb 

depressions has been done. 

When a change like this is made, the increase in wet bulb 

depression may cause surface or end checks, so the kiln samples and 

lumber must be watched carefully.  If serious checking develops, the 

speed-up has been carried too far and should be backed up. 

After it has been determined how far the speed-up can go with 

increasing wet bulb depression, increasing dry bulb temperature may 

be tried. 

Increase in dry bulb temperature, especially at the beginning of 

a kiln run, may cause honeycombing.  This must be watched very care- 

fully by having enough wet samples so that some can be cut up every 

day to see if any honeycombing may be developing. 

Honeycomb is especially serious in oak and in thick stock.  It 

is not usually safe to increase dry bulb temperatures on such stock 

until the average moisture content of the wettest samples is 30 percent 

moisture content or lower. 

A good kiln operator who watches the samples and lumber in a kiln 

closely can increase the drying rate without excessive degrade.  An 

occasional check or even an occasional honeycomb indicates that the 

dry kiln operator is drying the lumber as fast as possible, but he 

must be careful not to go too far. 
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A resistance-type moisture meter with long insulated needles on 

the electrode can be a great help to the Dry Kiln Operator when kiln 

drying  air dried   lumber,   but   it  does   not   replace   the   need   for  samples. 

The  Dry   Kiln   Operator  should  check   a   number  of  boards  with   the 

moisture meter when   the   kiln   is   loaded.     This   is   to   assure  himself 

that  his   kiln  samples   represent  some   of   the  wettest   lumber  in   the 

charge. 

During   the   kiln  run,   the   Dry  Kiln   Operator  can   use   his   moisture 

meter  as   a  check   on   lumber  in   the  kiln  or   on  the   kiln   samples,   but  he 

must  make  temperature  corrections   for  hot   lumber.     (Ref.:     Instructions 

which   accompany   a   particular meter.) 

The moisture  meter  is  especially   useful   to  determine   the  highest 

moisture  content   in   the  center  of  the   board.     When   the   kiln   operator 

knows   that  the  center  of  the   lumber   in   a   charge   is   30   percent  moisture 

content  or  lower,   he  can   raise   the  dry   bulb   temperature  drastically 

without  fear  of  honeycomb  or  other damage. 

EQUIPMENT: 

Ovens,  scales,   band  saw,   resistance-type moisture meter with   long 

insulated  needles   in  the electrode. 

PERMISSIBLE  DEVIATIONS: 

None  except   as   described  above   for  modifying  schedules. 
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RECOROS: 

Complete records must be kept of the schedule used on each kiln 

run. The kiln charts must be marked with species, thickness, dates, 

and the kiln schedule used. Charts must be changed weekly. Overlap 

or  second   cycle  of  charts   is   not  permitted. 

RESPONSIBILITY: 

Dry   Kiln  Operator. 
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Activities 
Affected 

Departments 
Affected 

5.    Equalization 

Lumber   Drying 

Date Issued 

Date Revised 

Approved by_ 

Dry Kiln 

PURPOSE: 

Lumber must be brought to a uniform moisture content in order 

to properly condition it to relieve stress.  It must also be at a 

uniform moisture content to eliminate problems of warping as it is 

manufactured into furniture parts. 

METHOD: 

Equalization of moisture content of lumber in a dry kiln is done 

near the end of the drying operation. 

The average moisture content of lumber for manufacturing furni- 

ture by your company should be 6 percent.  The final variation should 

be ± 1 percent or between 5 and 7 percent moisture content. 

Equalization in the dry kiln is started when the driest kiln 

sample is 1 percent below target, or 5 percent. 

At this point, the wet bulb is raised to give an EMC of 5 percent 

so that the driest lumber will not go below 5 percent. 

If, for instance, the kiln is operating at a dry bulb temperature 

of 82°C and a wet bulb temperature of 540C, when the driest sample 

reaches 5 percent moisture content, the wet bulb should be raised to 

63°C to produce an EMC of 5 percent in the dry kiln. 



These'conditions   in  the   kiln  should   continue  until   the  wettest 

sample  reaches   an   average  moisture  content  of  6   percent. 

The  charge  will   then  be   ready  for   the   conditioning   treatment. 

(See .section D.  6, .    .   . _ Kiln   Drying  -   Conditioning.) 

It  should  be  emphasized   that  the  equalization   treatment   is 

based   on   the   ^r*ce moisture   content   of   the   kiln  samples,   and   not 

the  outside   surface or  the   interior  as   would  be  measured with   a 

moisture meter.     There  will   still   be  a  moisture   gradient  of  a   few 

percent  in  each   board,   but   this  will   even   out   in   the  conditioning 

treatment and   in  dry storage. 

EQUIPMENT: 

None. 

PERMISSIBLE   DEVIATIONS: 

None. 

RECORDS: 

A complete record will be kept on the chart and the kiln charge 

forms of the equalization treatment. 

RESPONSIBILITY: 

Dry Kiln Operator 
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Activi ties 
Affected: 

Departments 
Affected 

6. Conditioning 

Lumber Drying, Machining 
Operati ons 

Dry Ki Ins, Rough Mill 

Date Issued_ 

Date Revised^ 

Approved by_ 

PURPOSE: 

All lumber dries with a gradient of moisture content from low on 

the outside to high on the inside. This drying gradient causes a 

stress to form that is known as casehardening, in which the outside of 

the lumber is in compression and the inside is under tension.  When 

such lumber is re-sawn or machined unevenly, the stresses react and 

cause cupping or warp of some sort.  The only known way to relieve 

such stress is to condition the lumber in a dry kiln.  The condition- 

ing can best be done with the lumber as hot as possible to soften the 

ligni n in the wood, and the 
introduction of moisture on the outside 

,f the board with a high humidity in the dry kiln 

METHOD: 

The c 
onditioning treatment is performed as soon as equalization 

is completed. 

The «et bulb should be raised to an EMC value of 10 percent for 

hardwoods when a final target Misture content of 6 percent is 

desi red. 

For a kiln operating 

to 76°C. 

ting at 83°C, this means raising the wet bulb 
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This   conditioning   treatment  should   be  maintained   until  samples 

are free   of   stress.     This   may   take   from  3   to  36  hours   or   even more 

on  very  thick   stock. 

To  test   for  stress   relief,   cut   the   kiln  sample   boards   for  a 

stress  sample   as   shown   in   Figure   D-6-1.     The   prongs   of   the   test 

sample  from   properly  stres s -rei i eved   lumber  may   turn   out   immediately 

after being   cut  but should   be  straight   and   free when   cooled.    Some- 

times  it may   take  24 hours   for  them  to   straighten   out. 

If  the   prongs   turn   in   or  are   tight  on  each  other  when   the  stress 

sample  is   cut,    the  conditioning   treatment  needs   to   be  continued. 

If  the   samples  are  straight when   cut  but  turn   in   and   become 

tight in  a   few   hours,   then   conditioning   is   not complete   and  needs 

to  be conti nued . 

With   experience,   the   Kiln  Operator  will   learn   how   long  it  takes 

to  condition   different species   and   thicknesses. 

Reverse   casehardeni ng   cannot   occur   if   this  schedule   is  used  and 

the  conditioning   treatment   does   not  have   to   be  stopped   at   a  particu- 

lar time.      In   other words,   there   is   no   need   for  a   Kiln   Operator  to 

check  for  stress   relief  during   the   night.     He  can  wait   until   the 

next day. 

Reverse   casehardening,   indicated   by  stress  sample   prongs  that 

remain  turned   out,   is  caused   by  using   line  steam uncontrolled  in   the 

kJJ_n.    This   should  never  be   done  because  the  only   cure   for   reverse 

casehardening   is   to  completely   re-wet   the   lumber  and   start   over  on 

the drying   process. 



Some  kilns   are  not   tight  enough   to   hold  83°C   dry  bulb  and   77°C 

wet  bulb.     In   this   case,   the  dry  bulb  should  be  dropped   on   hardwood 

to   77°C  or  even   71°C  until   a   10   percent   EMC  can  be   obtained.     At 

77°'C,   the wet   bulb  should   be  69°C;   at   71°C,   tne wet  bulb   should   be 

64°C.      If  it   is   necessary   to  condition   at   these   lower   temperatures, 

it will   require  a   longer   time.     For  softwoods,   the   EMC   should   be 

9  percent  and   the   temperatures   as   follows:     33°C   Dry  Bulb   -   74°C  Wet 

Bulb,   77°C   Dry   Bulb   -  53°C Wet  Bulb,   71°C   Dry   Bulb   -  63°C  Wet  3ulb. 

In   some   kilns,   high   pressure  steam   is   used   in   the  humidity   line 

and   the   increased  heat   from a   high  wet  bulb   drives   the  dry   bulb   above 

the   desired   temperature  and will   not   permit   the   10   percent  EMC.      In 

such   cases,   a   steam-reducing  valve  or  other  mechanisms   provided   by 

the   dry   kiln   companies   must be   installed   to  hold   the  steam   pressure 

in   the  humidity   spray  pipes   to   not  more   than  73   kg/tu'-. 

Care  must   be   taken   to  cut   the  stress   sections   properly.     The 

stress   section  must  be   cut across   the  board   and   then   turned   on   its 

side   to   cut   the   prongs.      If   the   lumber   is   casehardened,   the   prongs 

may   bind   the   saw  so   that   the  stress   section   cannot  be withdrawn  with- 

pulling   the   saw  off   the   track.      If   this   occurs,   it   is   best   to   stop 

the  saw  before   pulling   the  stress   section   out. 

In cutting the stress section, the prongs and voids should be 

approximately 6mm thick; thus, a 25mm board would have only 2 or 3 

prongs,   whereas   a   60mm  board  might  have   5   prongs. 

When  the   lumber  is   properly   conditioned   the   kiln   can   be   shut 

off   and   the   lumber   removed   to   dry  storage. 



Shell   and   core  moisture  samples   should   then  be  made   from  all 

the  kiln  samples   to serve  as   a  record  of   the  final   moisture  content 

and   variation.     (See   Figure   D-6-2.) 

EQUIPMENT: 

Band saw, oven, and scales. 

PERMISSIBLE DEVIATIONS: 

None. 

RECORDS: 

A record of stress condition should be written into the kiln 

record form.  It is also a good idea to draw the outline of the 

stress sample on the back of the kiln chart. 

RESPONSIBILITY: 

Kiln Operator. 
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FIGURE   D-6-2 
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Activi ties 
Affected: 

Departments 
Affected: 

7.   Daily Maintenance 

Kiln   Operation 

Dry   Kiln 

Date Issued 

Date Revised_ 

Approved by 

PURPOSE: 

To maintain operation of dry kiln at highest possible efficiency 

METHOD: 

Certain maintenance   i terns  must  be checked   daily.     The kiln 

operator must   set  aside   a   few  minutes   each   day   to  consistently   check 

the  following   i terns   to   see   that  everything   is   functioning  properly: 

1. Check   control   instruments   to see   that   recording   pens   are 

recording   conditions   as  set  on   the  control   dials. 

2. Check   ink   supply   in   pens.     Do  not  allow   part  of   the   kiln 

chart   to  be  blank. 

3. Check   operation   of wet bulb.     If   erratic   or  reading  wrong, 

check  water  supply  and wick. 

4. Check   air   pressure on   compressor. 

5. Check   temperature  in   oven   for drying   samples.     It  should  be 

102°C   í  2°C. 

6. Check   records   to  see   that  all   are  up   to   date. 

7. Look   for  any  water  or  steam  leaks   that  may  need   immediate 

attention. 
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EQUIPMENT: 

None. 

PERMISSIBLE DEVIATIONS 

None. 

RECORDS: 

Make a record of any maintenan 

RESPONSIBILITY: 

Kiln Operator. 

ce required and action taken 
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Acti vi ties 
Affected 

Departments 
Affected 

8.  Weekly Maintenance 

Kiln  Operation 

Dry   Kiln 

Date Issued_ 

Date Revised_ 

Approved   by_ 

PURPOSE: 

Weekly  preventive maintenance  can  prevent  little   problems   from 

becomi ng big  ones. 

METHOD: 

K1ln operators will make the following maintenance check every 

Monday morning.  Things can go wrong over a weekend, so a careful 

check needs to be made to start the week off right. 

1. Check all instruments to see that they are recording 

properly with set controls.  Change kiln charts for 

charges running more than 7 days. 

2. Check all wet bulb wicks and water supply.  Replace 

wicks that are dirty or crusty. 

3. Check operation of fans and motors to be sure all are 

operating properly. 

4. Check all load baffles to be sure they are operating 

properly and are in place to prevent air by-pass. 

5. Check hand valves and steam lines, both heating coils 

and humidi ty 1 i nes . 



6. Check all traps to be sure condensed water is being 

carried off but steam is not escaping. 

7. Check all vents to see that they are properly opening 

and ci osi ng . 

8. Check kiln doors to be sure they are tight fitting and 

not allowing heat to escape. 

9. Air filter is operating properly. 

10. All bearings are oiled and greased according to manu- 

facturer's directions. 

11. Kiln trucks are greased and rolling properly. 

12. Moisture meter battery is strong and meter is working 

properly.  Check against sample of known moisture 

content.  Replace broken needles or needles with insu- 

lation worn off. 

13. Check previous week's records for completeness. 

14. Take corrective action where called for. 

EQUIPMENT: 

None. 

PERMISSIBLE DEVIATIONS: 

Some of the above items cannot be checked while a kiln is at 

high temperature or high humidity. Schedule a checking of such 

i terns during the week when the kiln is shut off. 
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RECORDS: 

Make a record of any maintenance required and the action 

taken. 

RESPONSIBILITY: 

Kiln Operator. 



Ac ti vi ties 
Affected 

Departments 
Affected 

9.    Monthly  Maintenance 

Ki1n Operati on 

Dry   Kiln 

Date Issued 

Date Revised 

Approved by 

PURPOSE: 

A thorough check of kiln maintenance is required monthly to 

avoid costly breakdown and repairs. 

METHOD: 

On   the   first  Monday   in   each  month,   the  Dry   Kiln   Operator will 

make  a   thorough  check  of  all   dry  kilns,  will   make  a   record  of  all 

action   needed  and   action   taken,   and   supply  a   copy  to   the   Plant 

Superintendent.     The  inspection will   cover   the   following   items: 

1.     Buildings 

a. Check   for  any   structural   failures   that  could  cause 

a  loss   of heat. 

b. Check   kiln  wall   coatings   and  recommend  re-coating 

where  necessary. 

c. Check   roof  condition   for   leaks   or  weak  spots   that 

need   repairs. 

d. Check   stairs   and   ladders   for safety. 

e. Check   all   kiln   doors   for   tightness.     Check   door 

latches   inside   and  out.     Grease   door  carriers. 



f. Check draining inside and outside buildings.  Take 

corrective action to eliminate standing water. 

g. Clean all debris such as broken sticks, trash, and 

other items from inside kilns and on outside of 

bui Idi ngs . 

Air Circulation System 

a.  Check, grease, and oil all fans and motors.  Check 

fan housings for clearance of at least 25mm.  Tighten 

bolts, check fan blades, check drive shaft housings. 

Check all "V" belts and replace as necessary. 

Check fan baffles for tightness and proper placement. 

Check fan reversal system. 

Check all kiln baffles, permanent and temporary.  Oil 

when necessary.  Replace or repair bent or improperly 

working baffles, 

e.  Measure air velocities through lumber throughout 

length of kiln and at different elevations.  Make a 

record of locations where velocity is below 60 mpm 

and attempt to establish cause. 

Heating and Humidifying System 

a. Check all feed lines and headers for leaks.  Check 

valves and re-pack or replace when necessary. 

b. Check all heating coils for leaks or water logging. 

Be certain that steam is flowing freely through 

open 1 i nes . 
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e. 

d. 

e. 

h. 

i. 

Check  all   traps   to   be   sure   they   are  eliminating 

condensed  water  but   not   losing   steam.     Repair  as 

necessary. 

Check  automatic  control   valves   to  see   that   diaphragms 

are  operating   properly. 

Check  spray   lines   to   see   that openings   are   not 

clogged  and   that  leaks   are   not   present.     Be   sure 

that  no  condensate   is   dripping   on   lumber. 

Check  all   vents   for   proper  opening  and  closing.     Any 

damaged  or   rusted  vents   or  vents   with   holes   must  be 

repaired  or  replaced. 

Check   temperature  next   to   dry  bulb  and   next   to wet 

bulb with  wet  and  dry   bulb  hygrometers.     Compare with 

chart  readings.     If   difference   exists   of  more  than 

3°C  dry  bulb   or  2°C  wet  bulb,   check   dry   bulbs   in   hot 

water  bath  with  accurate   thermometer.     If   differences 

still   exist,   have  Dry   Kiln   Company  serviceman   readjust 

i ns truments. 

Check  all   capillary   tubes   to  see   that   they   are  pro- 

tected  and   undamaged. 

Check  air  compressor,   air   filter,   and  air   supply   lines 

to   instruments. 

EQUIPMENT: 

Air meter,   wet and  dry  bulb   hygrometers,   thermometer, 

flash 1 i ght. 
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PERMISSIBLE   DEVIATIONS: 

Obviously,   the   monthly   job   of checking   kilns  will   have   to   be 

done  as   kilns   are  unloaded   and   the   totai   job  may   take  a  week  or 

10   days  as   occasions   permit. 

RECORDS: 

A check   list  of   the above   i terns   should   be  prepared.     As   each 

item  is  checked,   the   Kiln Operator will   date  and   initial   the   i tern 

and   indicate   action   needed   or  action   taken.     The  completed  check 

list  should   be  sent   to  the   Plant  Superintendent  for   information   or 

for  furthe"  action when necessary. 

RESPONSIBILITY: * 

Dry  Kiln   Operator 
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10. Instrument Charts 

Act 1 vi ties 
Affected:   Lumber Drying 

Departments 
Affected Kiln Drying, Quality Control 

Date Issued 

Date Revised_ 

Approved by 

PURPOSE: 

To describe the use and function of control instrument charts 

Ujed in dry kiln operation. 

METHOD: 

When a chart is placed on a dry kiln control instrument, it 

should be marked with the date, kiln number, charge number, species, 

thickness, k^n schedule number being used, and original moisture 

content of the lumber being dried.  Any unusual conditions, such as 

mixed species, mixed thickness, mixed moisture contents, etc., should 

also be entered on the kiln chart. 

"Start" should be written at the point where the pens start 

marking on the chart, and "End" should be written at the end of the 

run.  Intermediate markings should be made on the outside circumfer- 

ence of the chart for equalization and conditioning, showing the hour 

started.  Anything unusual should also be marked on the circumference 

of the chart, such as steam off or other interruptions of the kiln run, 

One chart should be used only for a 7-day period.  It should be 

replaced with a clean chart which is also fully marked as for the 

first chart, and both charts should be marked "continued" and 

* 
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referenced   to   the  other.     A   kiln  charge  may   run  for  several   weeks 

and  thus   require  several   charts.     They   should  be  marked   1   of  4, 

2  of  4,   3  of  4,   and   4  of  4,   etc. 

After  the   kiln   run   is   completed,   all   the  charts   will   be 

fastened   together,   an   outline   of  an  average  stress   section   drawn  on 

the  back  of   the   final   chart,   and   the   charts   filed  as   reference   for 

one year. 

When  a  successful   but  unusual   kiln   run   is  made  of  different 

species,   thicknesses,  or other  factors,   it should  be  placed  in  a 

permanent  file  so  that  the  schedule can  be  repeated  at  any   future 

date when  a similar  charge may  be  dried. 

Care must  be  taken  to see   that  the  pens  have  an   ink   supply  all 

of  the  time  so   that  no gaps   exist  in   the  chart  record. 

EQUIPMENT: 

Kiln control instruments, charts, and ink supply. 

PERMISSIBLE DEVIATIONS: 

None. 

RECORDS: 

As described above. 

RESPONSIBILITY: 

Kiln Operator 



Acti vi ties 
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Departments 
Affected 
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E.     DRY STORAGE 

1.    Open Sheds 

Lumber  Storage 

Dry  Kiln,   Rough   Mill 

Date   Issued 

Date   Revised^ 

Approved  by 

PURPOSE: 

Kiln-dried   lumber  can   be  stored   temporarily   in   an  open  shed   in 

certain  kinds   of weather,  but precautions   are   necessary  to  prevent 

excessive moisture  regain. 

METHOD: 

Your  plant  may  have  roofed  sheds,   open   on   one  or  more  sides,   that 

are  used   for   dry   lumber  storage.     The  use  of   these  sheds   for  short 

periods   of   kiln-dried   lumber  storage   (one   to   two  weeks)   is   satisfac- 

tory   in   the   spring  and   fall   when  outside  weather  conditions   produce 

an  EMC  of  below   10  percent.     This  means   a   relative  humidity  of about 

56  percent.      Such   conditions   occur when   temperatures   are  as   follows: 

Dry   Bulb Wet  Bulb EMC R.   H. 

32°C 25°C 9.7 55 
27 21 10.1 57 
21 16 10.1 55 
16 11 9.9 53 
10 6 10.3 56 
4 1 9.9 52 

-1 -4 9.0 46 

In  the   summer  and  winter,   humidity  conditions   are  usually  un- 

satisfactory   for  storage  of   kiln-dried   lumber   in  open   sheds,   and 

lumber may   pick   up   1   to  2  percent moisture   content  in   a   few  days   of 

humid weather.     Tests   have  shown   that  stickered   dry   lumber  at 

ft 
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8 percent will increase to 10 percent in 2 to 3 weeks and on up to 

14 to 15 percent moisture content in 2 to 4 months.  Obviously, such 

lumber would have to be re-dried before manufacture into furniture. 

Open sheds that are needed for dry lumber storage should be con- 

verted to closed, heated sheds as soon as possible; in the meantime, 

they should be used only as described above. 

EQUIPMENT: 

Sling Psychrometer to determine outside weather ronditions. 

PERMISSIBLE DEVIATIONS: 

None. 

RECORDS: 

Lumber inventory records should show date of lumber in and out 

of dry storage and nature of lumber storage building. When there is 

question about moisture content, at least 20 boards should be checked 

for moisture content with a moisture meter before transferring to the 

Rough Mill.  Such meter readings should be recorded and furnished to 

the Plant Superintendent. 

RESPONSIBILITY: 

Dry Kiln Operator, Yard Foreman. 

* 
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Ac ti vi ties 
Affected: 

Departments 
Affected : 

2.    Closed Sheds 

Lumber  Storage 

Dry   Kiln,   Rough   Mill 

Date Issued 

Date Revised 

Approved by 

PURPOSE: 

Properly constructed and operated dry lumber storage sheds 

permit storage of kiln-dried lumber for an indefinite period.  Such 

buildings must be maintained properly and conditions checked 

Periodi cal ly. 

METHOD: 

A closed dry storage shed with sufficient heat to maintain 8°C 

to 11°C above outside temperature throughout the year wi11 keep 

lumber moisture content at about 6 to 7 percent except under very 

unusual conditions.  Heat can be applied from steam pipes on the floor 

of the building underneath the lumber or from unit heaters spaced 

overhead. 

The heating system should be automatically regulated and con- 

trolled by an outside dry bulb protected from the sun and weather. 

Three or four samples of basswood or poplar lumber, 15cm wide 

by .3m long by 15mm thick should be calibrated by determining the 

weight at 7 percent moisture content.  The weight should be written 

on the sample. 



- 94 - 

The  samples   are   then hung   in   different  locations   of  the   dry 

storage  area.     The  samples  should   be   free  of any   finish  or  coating. 

Once   a week,   these  samples  should   be  weighed  and   the  weight   recorded 

to  check  on   any   moisture content  changes   or variations   in   the  dry 

storage area. 

A  table  should  be  made  up   that   shows   the moisture   content of 

each   sample   at  different weights   from 6   percent   to   10   percent 

moisture  content. 

The  samples   are  to  be  taken   from  lumber stick   that  is   known   to 

be  at  7  percent moisture content.      Sections  are   to  be   cut  from each 

end   to  determine   exact  moisture  content  and  calculated   oven   dry 

weight,   the   same   procedure as   is   used  for   kiln   samples.     With   this 

information,   the  weight  at different  moisture  contents   can  be 

determi ned. 

The dry lumber storage shed must have reasonably tight doors, 

and these should be kept closed except when lumber is being put in 

or  taken out. 

The  dry   lumber storage  shed   should   not be   adjacent   to  dry  kiln 

doors  where   escaping  steam can   cause   humid  conditions   in   the   dry 

storage area   or   condensation   that  may  drip  from   the   roof onto   the 

lumber. 

The  dry   lumber  shed must   be   kept  free  of  debris   and   trash. 

Lpecial   care  must   be  observed   in   looking   for  insect   infestations, 

especially   powder-post   beetles   in   the  sapwood  of  dry   lumber.     This   is 

especially   important  in   the  dry  storage  of  hickory,   pecan,   and  ash. 

Kiln   drying   will   kill   such  insects,   so  any   infestation   must   develop 

* 
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from  other   lumber  in   the  dry   storage  area.     Cleanliness   is   the  best 

preventive measure. 

If an infestation occurs, the infected lumber should be placed 

in a dry kiln and sterilized with a dry bulb temperature of 54°C and 

a wet bulb of 46°C. After the kiln reaches set conditions, maintain 

these temperatures for 10 hours for 25mm thick lumber, 12 hours for 

50mm thick lumber, and 14 hours for 75mm thick lumber. The area of 

infection in the dry storage area should be sprayed with a chemical 

insecticide   to   prevent  further   infection. 

EQUIPMENT: 

Moisture samples for maintaining records in dry storage.  Auto- 

matic control equipment for maintaining 8°C increase on inside 

temperature. 

PERMISSIBLE DEVIATIONS: 

Hand controls for heat can be used if conditions are checked 

daily.  Heat may be turned off when outside relative humidity is 

below 40 percent.  Usually, this condition occurs only during the 

day, and heat must be turned on again during the night. 

RECORDS: 

Weekly records will be kept of moisture content of samples. 

Copies should be forwarded to Plant Superintendent. 
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RESPONSIBILITY: 

K1ln Operator,  Yard  Foreman 

ft 



Acti vi ti es 
Affected : 

Departments 
Affected 

3.  Water Resistant Wrappings 

Lumber  Storage,   Lumber   Transport 

Kiln   Drying,   Rough  Mil 1 
Interplant  Exchange 

Date Issued_ 

Date Revised^ 

Approved   by_ 

PURPOSE: 

Dry lumber can be protected from wetting for short periods of 

storage and for transport with water resistant wrappings. 

METHOD: 

Wrappings   are excellent  protection   for  lumber  transport   from  one 

plant  to   another  to   prevent  rain wetting   or moisture  pick-up   from  high 

humidi ty. 

Research has shown that plastics such as polyethylene film and 

coated papers are only temporary barriers of moisture.  Stickered and 

dead-piled dry lumber packages wrapped carefully in such coverings 

will keep out moisture for only a short time.  Condensation often 

occurs inside such packages stored outdoors, and free water then wets 

the lumber. 

Black polyethylene film is cheap and satisfactory for this 

purpose.  It should completely encase the lumber on the sides, ends, 

and top, but need not be closed on the bottom. 

When lumber is transported with such a wrapping, it should be 

placed in dry storage within three days after it reaches its desti- 

nation.  The covering should be removed when the lumber goes into 
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dry  storage,   so   the  covering  will   not  act  as   a   barrier   to maintaining 

equilibrium  of moisture  with   dry  storage   conditions. 

Under   no  circumstaneìS   should  dry   lumber  be  stored  outdoors   for 

more   than  a  week with   any   type  of wrapping. 

EQUIPMENT: 

A supply of black polyethylene film and an adhesive tape to 

fasten it. 

PERMISSIBLE DEVIATIONS: 

None. 

RECORDS: 

When dry lumber is packaged in a protective coating, the 

package should be marked as to date of packaging and moisture 

content at time of packaging. 

RESPONSIBILITY: 

Yard Foreman, Truck Drivers. 

* 
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F. MOISTURE CONTENT 

1. Quality Control 
 á  Date Issued__ 

Activities     Lumber Drying, Lumber Processing, 
Affected:   Furniture Manufacture Date Revised_ 

Departments    Quality Control, Dry Kiln,        Approved by_ 
Affected:   Rough Mill, Assembly 

PURPOSE; 

To  establish  a  system for continuous  check  of moisture  content 

and  lumber  conditions  from  kiln drying  through  furniture  assembly. 

METHOD: 

A system will   be set up to collect random samples of   lumber at 

different  points   in   the  plant to  determine  average moisture  content, 

moisture   gradients  within boards,   and   lumber  stress   conditions. 

Samples  will   be collected  by Quality  Control   personnel  at   odd  times 

according   to  the  following  schedule: 

Location Frequency No.   of  Samples Size   of  Samples 

Dry Storage Weekly 4 150mm x   300mm 

Cut-off  Saws Twice  Dally 5 150m2 

Panel  Sizing Daily 2 Defective  Panels 

Machining Weekly 5 Defective  Parts 

Assembly Weekly 5 Defective  Parts 

Samples   from  dry  storage will   be  obtained  from accessible  boards 

or  projecting  ends   from  4   locations   in  dry  storage.     Samples  will  be 

from boards   at  least  IS.0cm wide  and  0.3m  long.     The 4 samples   should 

Include   two  or more  thicknesses,   preferably  25mm  and  50mm   stock. 
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Moisture   content  sections   25mm wide   and   stress   sections  25mm 

wide will   be  cut   from   the   sawn   end  of  the   0.30m sample.     The other 

250mm  toward   the   end   of  the   board  will   be   discarded.      The   moisture 

content   section   will   be  cut   for   shell   and   core  moisture  content,   and 

the  stress   section will   be   cut   for stress   determination.       (See 

section Ü.   6, Figures   D-6-1   and  D-6-2.) 

Samples   from  cut-off   saws   will  be  obtained  from  defect   trim  or 

0.15m cuttings   at   least  0.30m  from the  board   ends.     Samples  will   be 

taken  from 5  boards   from a   total   of 25  boards--i .e. ,   every   fifth 

board.     This  will   be  done   twice   daily.     This   can be   done   by   the   cut- 

off saw   operator  at  any  time   that  he  is   instructed   to  do   so  by   the 

Quality   Control   Foreman. 

After panels  are  glued   and   cured  and   being sized,   two   defective 

panels   will   be   collected  daily   and  two  moisture content   sections   cut 

from each   panel   for  a  shell   and   core  test.     These will   be   cut  perpen- 

dicular   to  the   grain   and  across   glue  lines.     No stress  sections   will 

be   taken. 

Once  a week,   5   defective  parts  from  machining   operations  will   be 

collected   and  moisture content   sections   obtained  from  them.     Shell 

and  core  moisture  contents   will   be obtained. 

Once a week, 5 defective parts from the assembly line will be 

collected and moisture content sections obtained from them. Shell 

and  core  moisture  contents   will   be obtained. 

As   samples   are  collected,   they will   be  marked   as   to   plant  number, 

location   in  plant,   and date.     Samples   should   be placed   in   plastic  bags 
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until   they   are  ready   for   cutting,   weighing,   and   determining   moisture 

content  and   stress   relief. 

Samples will be collected, processed, and recorded by the plant 

Quality Control Foreman, with results being sent weekly to the Plant 

Manager   and   a   copy   to  the   Division   Manager. 

Simple   control   charts   (Figure   F-l-1)   will   be   kept   for   each 

location   in   each   plant.     It  should   be  emphasized   that   this   is   a  method 

of  simple   quality   control   and   not   statistical   quality   control. 

When  more   than  one  determination   at  any   location   is   out  of  con- 

trol   limits   (6  percent moisture  content  i   1   percent),   a   second   sample 

of  the   same   size  should  be   taken   immediately   at   that  point.     If   the 

second   sample  continues   to  show   lumber moisture  content  out   of  control, 

a  statistical   sample should  be   taken   at  that   point with   a   moisture 

meter   for  several   days   to   determine   the  extent  of  moisture   variation. 

Other   lumber   from   the same   kiln   charge  will   be   thoroughly   checked  with 

a  moisture  meter  before   it   is   brought   to  the   Rough   Mill. 

The  practice   described  herein   is   designed   to   determine   if  moisture 

content   is   within   control   limits.      It  calls   attention   to   trouble  spots 

that  need  corrective  action.     It  does   not  prescribe   the   necessary 

action. 

Procedures   for  determining  moisture  content  and   preparing   stress 

sections   are   given   in   section ü.  1  and D. 6. 

EQUIPMENT: 

Portable  electric  saw,   band  saw,   oven,   scales,   moisture  meter, 

piasti c  bags . 
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PERMISSIBLE   DEVIATIONS: 

When moisture   content  is   consistently   out of  control   at  a   plant, 

statistical   quality  concrol  with   a  moisture  meter   shall   be  conducted 

at  the   cut-off   saw   until   the cause   is   found   and  corrected. 

RECORDS: 

A   record   of  moisture  content determination of  samples  will   be 

filed   and  retained   for one  month.     Stress   determinations   will   be   re- 

corded   as  stress   free,   slightly   stressed,   and  casehardened.     These 

records   will   also   be  retained   for  one  month. 

A   control   chart  (Figure  F-l-1)  will   be  maintained   for  the   plant 

and  kept on  file   for one year. 

When moisture   content  goes   out  of  control,   a  written   record  will 

be sent   immediately   to  the  Plant  Superintendent. 

Records   of   additional   sampling will   be   sent   to   the   Plant  Super- 

intendent as   soon   as   completed. 

RESPONSIBILITY: 

Quality   Control   Foreman 
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FIGURE   F-l-1 
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2.  Use of Moisture Meters 

Date   Issued_ 
Activities All   Drying   Operations   and 

Affected: Quality   Control   in   Plant Date  Revised 

Departments Lumber   Drying  Yard,   Dry   Kilns, Approved  by_ 
Affected: Rough   Mill,   quality   Control 

PURPOSE: 

To  describe   the   use  and   limitations   of   resistance and   power   loss 

type moisture meters   for  determining wood  moisture  content. 

METHOD: 

Moisture meters   are  fairly  accurate   for  measuring wood  moisture 

content  from 7   to  25   percent.     They   are  not   accurate   below   7  percent 

or  above   30  percent  moisture  content.     Their   only  accurate   use   for 

high moisture  content   is   for  the  separation   of  boarcs   above  and  below 

30   percent. 

The   Resistance   Type   Meter.     This   is   most   commonly  used  on  hard- 

woods.     This  meter   is   equipped with   an  electrode  that  has   needles   that 

are  driven   into   the  wood   for a measurement.      Long,   insulated  needles 

are  most   desirable   to   avoid  false   readings   when   lumber surface   is  wet 

and   to  permit  moisture  content determinations   at any   depth   up  to 

25mm. 

To determine the average moisture content of a board, the needles 

should penetrate to 1/5 the thickness of the lumber. To determine the 

center moisture content, the needles should penetrate to 1/2 thickness 

For  determining   the  wettest  part  of   the   board,   refer   to  Figure   F-2-1. 
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Resistance  moisture meters   must be   checked   for  calibration   fre- 

quently   in  accordance  with  manufacturer's   instructions.     If   they  will 

not  adjust  or   if  a   reading will   not hold   but   the   indicating  needle 

drops,   fresh   batteries   should  be   inserted. 

The   resistance   moisture meter  is   affected   very   little   by  wood 

density   but   is   affected   by   temperature.      Below   10   percent  moisture 

content,   species   differences  because  of   de.isity  and  other   factors   are 

less   than   1   percent   except  for  a   very   few   species.     (See  manufac- 

turer's   correction   data.) 

Temperature  corrections   for moisture   content  as   given  by   a   lead- 

ing manufacturer  are   as   follows: 

Meter Readings   -  %  MC 

Tempérât 
Dry  Bu 

°C 

ure 
lb 6 7 10 15 20 

Correct! ons   in Percent MC 

16° 0 0 + 1 + 1 + 1 

27° 0 0 0 0 -1 

38° -1 -1 -2 -2 -3 

49° -2 -2 -3 -4 -5 

60° -2 -2 -4 -5 -6 

71° -3 -3 -4 -6 -8 

82° -3 -3 -5 -8 -9 

At   least  several   moisture   content   readings   should  be  made   on 

each  board  until   the   operator   is   confident   that  he   can  select   the 

wettest  spot.     When   readings   fall   below   7   percent,   oven  dry   tests 

must be  made   to  determine  the  true moisture.     Lumber  that   is   too   dry 

can  create  as   many   problems  as   lumber   that   is   too  wet. 



The Power Loss Type Meter (Or Capacity Type). This has a ring 

of surface contact electrodes that do not penetrate or mar the 

surface. This meter is especially useful in measuring the moisture 

content of machined pieces, veneer, etc. It does not give a direct 

reading but a reference number. The operator must use the manufac- 

turer's chart of species tables for converting the reference reading 

to  moisture  content. 

This   type  of meter   is   affected   very   little  by   temperature  but  is 

affected  strongly  by   specific  gravity  or  density.     The  reference 

tables   use  the  average  specific   gravity  of  a   species   for   converting 

the  reference   number   to  moisture   content. 

Some  species,   such   as   beech,   vary  greatly   in   specific   gravity, 

and  a   light  piece  and  heavy   piece  at   the  samp  moisture  content  can 

give  different   readings.      Hence,   great  care  must   be   taken  when   using 

this   type meter,   or  wrong   moistur-   content  readings   will   result.     If 

doubt  exists   about  a   reading,   it  must  be   checked  with  a   resistance 

type meter  and/or  an   oven   dry   test. 

Care  and  Operation.     Moisture meters   are   delicate   instruments 

and  shall   be  stored   in   a   clean,   dry  place.     Weak   batteries   must  be 

replaced,   and  worn  electrode wires   or  electrode   fixtures   must  be 

repaired.     The  mete«-  must   be  allowed   time   to   come   to   the   temperature 

of   the  room  it   is   being  used   in   before   it   is   adjusted.     The meter 

should  not  be   used   in   a   hot   dry   kiln;   the  samples   should   be   taken  out 

of   the  kiln  and  measured   in   a  room  of  normal   temperature. 
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EQUIPMENT: 

Resistance type  and   power   loss   type  moisture  meters,   electrodes, 

and  accessories including   needles.     A  band  saw,   scales,   and drying 

oven  are  needed to  check   on  questionable  meter   readings. 

PERMISSIBLE   DEVIATIONS: 

Sometimes   it  is   absolutely   necessary   to   use   a   meter   in  a  hot 

kiln.     This   should  be   restricted   to  a   few minutes   at  a   time. 

RECORDS: 

Records   are  necessary  when  meter   readings   vary  with   oven  dry 

tests   and when  statistical   quality  control   is   being   practiced. 

Generally,   however,   a   meter  is   used   for  spot  checking,   and   records 

are  not  required. 

RESPONSIBILITY: 

Kiln  Operator,   Lumber  Yard   Foreman,   Rough   Mill   Foreman, 

Quality  Control   Foreman. 
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FIGURE   F-2-1 

To dtttmrlnt the wettest spot In a board, drlvt the needles 

to • point wher* the longest distance occurs from the medullary 

rtys to the surface.    The medullary rays extend from the 

center of the tree to the outside, at right angles to the 

annual growth rings.    The medullary rays serve as a path 

for moisture movement In drying, hence control the drying rate 

to some extent. 
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Ac ti vi ties 
Affected: 

G.   ROUGH MILL 

1.  Cüt-off Saw Operation 

Cutting   of   Lumber   to   Length 

Departments 
Affected: Rough   Mill,   Planing 

Date   Issued 

Date   Revised_ 

Approved   by 

PURPOSE: 

This standard covers the cutting of full length boards into 

rough lengths, the first converting operation in the Rough Mill.  It 

sets forth the procedure for obtaining maximum lumber yield consis- 

tent with production. 

METHOD: 

S pec i fi cations.     The   cut-off  saw  operator  must  be   provided  with 

shop   grade  specifications   for  his   product.     He  must  know   the   require- 

ments   for which   he   is   cutting   (Clear  One   Face,   Clear   Two   Faces,   etc.), 

These will   be   provided  on   the   Route  Cards. 

Inspection  of  the  Board.     As   the  board   is   lifted   into  position 

on   the  saw   table,   the   cut-off  saw  operator  must   inspect  both   sides   of 

the   board.     Clear One   Face   specifications   require  cutting   from  the 

best   face.     Clear  Two   Faces   should  be  cut   from   the  worst   face.     These 

boards   will   be   set  aside   for  use   in  special   runs,   for   face   glued 

parts,   etc.     The  use  of  a   "go/no-go"   gauge  will   facilitate  decisions. 

(See   section B.   3) 

Choice  of   Lengths.     Boards   normally   contain   various   defects,   and 

lengths   are  seldom specific  multiples   of   those  of   the   parts   to  be   cut. 
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In order to produce the maximum usable lumber from any given board, 

the operator must have a number of lengths from which to choose in 

cutting the board. 

A minimum of 4 and an average of at least 5 different lengths 

will be set up on the gauge bar at all times.  When the quantity of 

one length called for by the cutting bill has been cut, that length 

should be replaced hy another. 

FIGURE G-l-1 
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Splits  which will   leave  a   sound  minimum  solid  width   are   not 

considered   to   be a  significant   defect  at   this   stage  when   followed  by 

"solid   and   random"   ripping.     Splits   will   be   defected   at   the   ripsaw. 

If  not,   or  if   other  significant  defects   remain   after   the   initial   cut, 

additional   cuts   at  not  more  than   15mm  intervals   are   to  be  made   until 

the  defect  is   removed. 

Defecti ng.     Defects   leaving   a   strip  of   clear   lumber  between   them 

and   the   opposite  side   of  a  board   at   least  equal   in  width   to   the width 

of  the   narrowest  "solid"   on  the   cutting  order  will   not  be   removed  at 

the  cut-off  saw.     These  are  to   be  left   to  be   removed   later  by   the 

ripsaw  and salvage saw. 

FIGURE  G-l-3 

J[ 
Desired   Piece' 

Length 

Where   "W"   equals   width 
of   narrowest   solid. 

As   the  board  is   cut   to  various   lengths,   care  must  be   taken   to 

reduce   any  crook or  severe  bow   which  may  be   present,   to   the  extent 

that   the   lumber will   clean  up   properly   in   the   planing   operation. 

This   sometimes   necessitates   the   cutting  of  a   series   of  short   lengths 

from  a   board  which,   had   the  defect  not  existed,   could   have   generated 

long   cuttings.     Short   cuttings   are   normally   not  desired;   however,   the 
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short lengths are preferable to a bowed part of longer length, which 

will cause serious quality problems in the subsequent operations. 

Occasionally, there will be a cutting length in the group wnich 

will be specified as "clear white", "straight grain only", or some 

other special need.  Care must be taken by the sawyer to see that any 

part cut for such special needs conforms to the specification, as once 

the part is cut to length, converting it for use in another product 

generally causes waste. 

EQUIPMENT: 

Mirrors •     To  assist   the  operator   in  making  a   quick  decision  on 

the  clean-up  of  a  cut,  all   cut-off  saws will   be equipped with   a mirror 

positioned   to  enable  the   operator  to   see   the  end  of   the  board   as   soon 

as   the  saw   is   retracted.     Mirror must  be mounted  so   as   to  be   free  of 

vibration.     Lighting  must   be  provided   to   illuminate   the  end   of   the 

board   in   the   cut-off  position. 

FIGURE   6-1-4 

Saw 

I <M> 

JL Mirror 

Front  Gauge 

O Operator 
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Go/No-Go Gauge. A gauge to enable the operator to quickly and 

accurately determine if ¿ board is of proper thickness will be pro- 

vided.     (See    section B.   3, Figure  B-3-1.) 

Back Gauge Bars. To assist the operator in making decisions as 

to best combinations of lengths to cut, back tables will be equipped 

with pin-gauge bars. (See Figure G-l-5.) Stop gauges will be color 

coded. Pins colored to match the stop gauges will be set in the gauge 

bar to show appropriate combinations of lengths. (See Figures G-l-6 

and  G-l-7.) 

Cut-Off Saw   Gauge  Set-Up   Chart.     To   facilitate   the  setting  up   of 

the  stops   and  pins,   a  chart   is   used.     (See   Figure   G-l-8.) 

A dispersion  of  lengths   (5   to   7)   from   the  cutting  bill    is 

selected   and  listed   in   the   top  horizontal   row of   boxes   and   the  left 

vertical   row  of   boxes.     (See   "a"   in   figure.)    At   the   intersection   of 

the  vertical   and   horizontal   lines   from   these boxes,   the  sums   of  these 

pairs   of   lengths   are  placed.     (See   "b"   in   figure.)     Coded   pins   are  set 

in   the  back   gauge   bar  for  all   of  the  single  lengths   (43-56-81-102-163 

in   Figure   G-l-5).     The   combination   lengths   are   then   inspected,   and 

the   longest   of  similar  groups   of  lengths   are also   placed  on   the  gauge 

bar.     (See   "c"   in   figure.)     When  one   or   the  other   length  of   any   combi- 

nation  of   lengths   is   cut   out,   it  is   replaced by   a   shorter   length   from 

the  cutting   bill.     (See   "d"   in  figure.)     And,  a   new  set  of   length 

combinations   is   figured.     (See   "e"   in  figure.) 

PERMISSIBLE   DEVIATIONS 

None . 
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RECORDS: 

Appropriate   Production  Control   records. 

RESPONSIBILITY: 

It will   be   the Plant Manager's   responsibility  to   see   that the 

equipment  is   provided. 

It will   be   the  Rough Mill   Foreman's   responsibility  to   see  that 

the equipment is   installed and  that  the operators  are   trained  in  and 

observe  these standards   of operation  and  are  informed   of the speci- 

fications   on each   cutting. 

It will   be   the Operator's   responsibility   to  use   these  methods, 

Including  the making  of  the  pin  chart and   setting up   of the  back 

gauges. 
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airan holes in top flange 
6mm holes in bottom flange 

for use with 12cm taper pins 

Install measuring tape 
between rows of holes. 
Secure with fillister head 
sheet metal screws. 

Mount back gauge on 
infeed conveyor rail 
in place of existing 
fence. 

Back gauge should be 
placed close to but 
clear of cut-off saw body 

X -- T 

Place tape so  that it measures 
from zero at  the  saw line. 
Cut off as  necessary. 

Figure G.l-5    Installation of Ross  Associates' 
Back Gauge. 

* 
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Activities 
Affected: 

Departments 
Affected: 

2.    Grading Saw Operation 

Grading 

Rough  Mill 

Date Issued_ 

Date Revised^ 

Approved   by_ 

PURPOSE: 

This standard covers the preparation of lumber for facing 

(joint"» -g).  It sets forth the limitations on cupping and the proce- 

dure for handling it. 

METHOD: 

Boards that are excessively cupped cannot be properly faced 

(jointed), planed, and subsequently be accurately ripsawn.  These 

must be removed from the regular flow and ripsawn prior to facing 

(jointing) and planing to reduce the cup. 

FIGURE G-2-1 

19mm 

27mm maximum 

By ripping the board, the amount of cup and the loss of board 

thickness when planing are reduced. 

m 



- 11? - 

FIGURE S-2-2 

1.5mm maximum 

Ripping to reduce cupping must be done so that the two resulting 

pieces are both usable to the maximum extent.  The saw kerf must pass 

through pith line or the edge of a defect is possible. The width of 

the two pieces must be such that they both are usable as a "solid" 

and/or a good "random".  (See section G.4,      Ripping Operation.) 

Solids should be ripped whenever possible. 

The Grading Saw Operator may lay off to a truck those solids, or 

certain lengths of them, that he has ripped.  These solids cannot be 

glued up as they will not have a glue joint surface. 

LIMITATIONS: 

A cup of 1.5mm is considered the maximum allowable without 

grading. 

Boards with an acceptable cup are to be placed cup side down on 

the conveyor leading to the infeed of the facer (jointing planer). 

EQUIPMENT: 

A standard straight-line, chain-feed ripsaw is required.  This 

should face incoming lumber on conveyor so operator can have a second 

chance at a board. 
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PERMISSIBLE DEVIATIONS: 

Certain plant arrangements at present do not permit the installa- 

tion of a grading saw.  Until such time as changes to permit this are 

made, grading will be omitted. 

RECORDS: 

When   the  Grading   Saw   Operator   rips   solids,   production   of   these 

will   be  recorded on  the  appropriate  production  control   form. 

RESPONSIBILITY: 

It will   be  the  Rough   Mill   Foreman's  responsibility   to  see  that 

the operators  are trained   and  that  they  observe  these  standards. 

It will   be  the  Plant  Manager's   responsibility   to  provide means 

for  removing   the  cupped  boards   from  the   regular   flow   and   for  grading 

them. 

* 
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3.  Facing and Planning Operation 
Date   Issued 

Activities v _ „. „    . 
Affected: Facing (Jointing), Planing        Date Revised, 

Departments Approved by_ 
Affected: Rough Mill 

PURPOSE: 

This standard covers the operations of facing (jointing) and 

planing of rough lumber before ripping and sets forward the speeds 

and cuts permitted. 

METHOD: 

All   boards  which   have  been   cut-to.length  and  have  an  acceptable 

cup  are   to   be  face-planed  first  and   surface-planed  secondly.     These 

operations   may  be  done   as  automatically  or  manually   fed   successive 

operations   or  as   one  combined   operation.     Double   planers  are   not 

acceptable   in   the   latter.     Only   S trait-O-Planes   or  their  equivalent 

with   "soft"   hold-downs   and  at   least  one meter  between   heads   are   to 

be used. 

The facer (jointing planer) will be set to take a 1.2mm cut. 

The planer-surfacer will be set to give a thickness according to the 

following schedule: 
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25mm  Stock       22.6mm  Net  Thickness 

32mm  Stock       29.6mm  Net  Thickness 

40mm  Stock       37.6mm  Net   Thickness 

50mm  Stock       47.6mm  Net   Thickness 

60mm  Stock       57.6mm  Net   Thickness 

70mm  Stock       67.6mm  Net   Thickness 

This   operation  should  clean   up   to   70  to  75  percent of   both 

surfaces   of   a  board,  primarily  to   produce  two   true   and  parallel 

faces  as   basis   for subsequent  operations   including   the  following: 

1. Expose color characteristics. 

2. Expose defects. 

3. Provide   flat   surface   for   holding  part   stable   while 

rip jointing. 

4. Allow separation  of   "thick"  and   "thin"   in  matching. 

Pieces  which do  not  properly  clean   up because   they were   from 

thin   lumber,   or  which  will   be   thin   after   the  re-surfacing   required 

because   of   nips,   biting,   and   tear-outs,   are  to   be   separated   and 

given  special   treatment.     (See section G.7, Surfacing   of  Panels) 

FEED  SPEEDS: 

Facer and planer will be operated at such cutter head and feed 

speeds as will result in not less than 4 knife marks per centimeter 

of work. (Cutter head r.p.m. x number of knives in head t speed in 

centimeters). 
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Heads   must   be  balanced   and   knives   jointed   in   the   head.      See 

section G.ll for   knife   angles,   relief angles,   and   chip   breaker 

setting. 

EQUIPMENT: 

A  facing  planer   (jointing   planer)   and  a   p 1 aner-surfacer  may   be 

used   in  tandem,   or a   Strait-0-Plane  or   its  equivalent  with"soft" 

hold-down  mechanism  and  at   least  one meter between   heads   are   to 

be   used.     Double   planers will   not   be  used   in   this  operation. 

PERMISSIBLE  DEVIATIONS: 

None. 

RECORDS: 

None. 

RESPONSIBILITY: 

The   Set-up   Man  or other  qualified   person   designated   by   the 

Foreman  has  the   responsibility  for  the   proper  set-up  of  this 

equipment.     The   Busting Saw  Operator  or   other   persons  designated 

by   the  Foreman   is   to  observe   the   infeed,   prevent  or   correct  any 

jam-ups  which  may  occur as   a   result  of   stock  which   is   too   thick, 

or  which  may   be   over-lapping   on   the   infeed,   and  is   to  see   that 

acceptable  cup   is   face down   on  entry  to   the   facer. 

m 
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Activities 
Affected 

Departments 
Affected 

4.    Ripping Operation 

Ripping 

Rough   Mill 

Date Issued_ 

Date Revised^ 

Approved by_ 

PURPOSE: 

This   standard  covers  the   operation  of   ripping  of  boards   which 

have  been   cut   to   rough   length   and   hit-or-miss   faced   (jointed)   and 

planed.     These   are   ripped  to   produce  parts   of   proper width   and/or 

to  prepare   pieces   for  panel   glue-up,  eliminating  defects   in   the 

process. 

METHOD 

1, 

2. 

3, 

Specifications must be clear and concise; both operators 

and tailmen must be fully aware of the grade they are 

seeking. 

Lumber   must   be  properly   prepared,   as   previously  described. 

Outside   edges,  when   jointing  is   required,   should   be   jointed 

before   rips   are  taken   from  the   piece. 

Solids   for  moulding   should  not   be   jointed unless   the  edge 

is   crooked   to   the   extent   that   the   part  will   not  clean  up 

in   the   moulder. 

Edging   waste   should   not   exceed   the   thickness   of   the   saw 

blade   except   in  the   case   of a   crook   in  the  board   to   be 
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edged.  It is not necessary to "bury the saw" to obtain 

a clean joint for the full length of the part. 

FIGURE G-4-1 

THIS NOT THIS 

THIS NOT THIS 

Wherever final product will permit, boards will be ripped 

to produce widths according to product specifications and 

random widths which will later be glued into panels for 

re-ripping to specified widths or used as panels.  Ripping 

for solids alone is not to be permitted except under special 

conditions.  (See "Permissible Deviations"). 

FIGURE G-4-2 

5.7cm Random 

5~0cm Solid 

5.0cm Solid 
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7. Outside edges must be jointed (edged) before ripping any 

strip less than 3.8cm wide. 

8. Random strips less than the width of narrowest solids are 

not to be produced.  If the ripping operation to produce 

a minimum width solid would leave a random width strip 

narrower than one inch, the rip is to be made so as to 

produce a random width wider than the solid would have 

been. 

FIGURE G-4-3 

Less than 
sol id 

THIS NOT THIS 

9.     Solids   ripped  should  not   exceed   11.0cm  in   width  unless   a 

further  reduction   in width   will   occur   in   later processing, 

If  a  panel   is  being  matched   to  glue  multiples,  and   that 

panel   will   eventually  be   ripped  to  11.0cm  or  less,   it   is, 

of  course,   acceptable  to   use   the widest   strip which   can 

be  developed.     Pieces  being   ripped  for core  stock   should 

not  be  more   than   9.0cm wide. 

m 
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10.     Any  piece   resulting   from  defecting  which  contains   sound 

material   at   least   2.5cm wide   and  0.30m  long   will   be  sent 

to  a   salvage  operation. 

FIGURE   G-4-4 

j£i 

r 0.30m  or_ 
1onger 

2.5cm   or wider 

11.     Rips  made   to  remove  defects   should   be made   to  pass   through 

the   edge   of  the   defect.     No   sound  wood  should  be   left   on 

the  defect  side  of  the  cut   if  possible. 

FIGURE   G-4-5 

 '   ' • '   'J J " T 

THIS NOT   THIS 
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Outside   edges  must   be   jointed   (edged)  before   ripping   any 

strip   less   than   3.8cm   wide. 

Random   strips   less   than   the  width   of narrowest   solids   are 

not   to   be   produced.      If   the   ripping   operation   to   produce 

a  minimum  width   solid   would   leave   a   random  width   strip 

narrower   than one   inch,   the   rip   is   to  se   made   so   as   to 

produce   a   random  width   wider   than   the  solid  would  have 

been. 

FIGURE  G-4-3 

THIS NOT   THIS 

Less   than 
solid 

Solids   ripped  should   not exceed   11.0cm  in  width   unless   a 

further   reduction   in   width will   occur  in   later   processing 

If  a   panel   is  being  matched   to   glue multiples,   and   that 

panel   will   eventually   be  ripped   to   11.0cm  or   less,   it   is, 

of  course,   acceptable   to  use   the  widest   strip   which   can 

be  developed.     Pieces   being   ripped   for core   stock  should 

not   be   more   than   9.0cm   wide. 
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Any piece resulting from defecting which contains sound 

material at least 2.5cm wide and 0.30m long will be sent 

to a salvage operation. 

FIGURE G-4-4 

- 0.3 0m or_ 
1onger 

2.5cm or wider 

11 Rips made to remove defects should be made to pass through 

the edge of the defect.  No sound wood should be left on 

the defect side of the cut if possible. 

FIGURE G-d-5 

THIS NOT THIS 
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12. Color separations must be performed at the rip operation, 

and full thickness material <ept separated from thin stock. 

Tailboys must be provided with "go/no-go" gauges. 

13. Clear Two Faces specifications should be ripped with the 

worst side of the board up, Clear One Face with the best 

side up.  This encourages good yield by allowing the 

operator to see the appropriate side during the defecting 

operati on. 

14. Glue joints must be at 90 degrees to the face which is 

down on the rip chain.  Surfacing properly will eliminate 

most of the problem, and pieces which have a high percentage 

of skip in dressing on one face only may be ripped with the 

smooth surface down. 

15. The rip pointer must be aligned with the flat side precisely 

in line with the outer edge of the saw.  This allows an 

edging strip the thickness of the saw blade, which is the 

maximum thickness desired.  The pointer should be used as 

an index in defecting as well as edging. 

16. The rip fence must be set to remove the minimum amount of 

material as previously described.  The rip fence should be 

used in edging material up to one meter in length.  The use 

of the rip fence is also helpful in eliminating tapered 

strips which is essential to good gluing practice.  Edges 

of ripped pieces destined for gluing must be absolutely 

free of burn or glaze. 
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FEED SPEEDS: 

Ripsaws are to be run at the maximum speed at which the saw 

can be kept loaded.  This is generally as follows: 

For Cutting Lengths up to 56cm 20 Meters Per Minute 

For Cutting Lengths 56 to 84cm 29 Meters Per Minute 

For Cutting Lengths 84 to 213cm  35 Meters Per Minute 

EQUIPMENT: 

Standard   straight-1 ine,   chain-feed   ripsaws  will   always   be 

used   for  this   operation. 

Ripsaw  blades  producing     a  kerf  width  of   not greater  than   3mm 

are   to  be  used   on  all   25  and   32mm  softwoods  and   soft  hardwoods   such 

as  beech.     These   saw  blades  are   to   be   supported   by  special   collars 

of a   maximum  diameter   that will   still   clear  the   work.      (These   collars 

are   not  usually   supplied  by   the   saw  manufacturer  and  must  be   specially 

made}. 

Ripsaws should leave a surface smooth to the touch, but possibly 

with visible revolution marks.  No depressions over 0.08mm are per- 

mitted. 

Edges of ripped pieces destined for gluing must be absolutely 

free of burn or glaze. 

To assist the operator in edging a piece without producing an 

edging strip, all ripsaws ripping up to one meter should be equipped 

with pop-up gauges.- (See Figure G-4-6 attached). 

1/  These gauges doe not fit on Mattison Saws. 



For  edging   long   stock   (over one  meter),   extended   guide  boards 

should  be   used.     (See   Figure  G-4-7   attached). 

To  assist  the   operator   in  defecting  accurately,   overhead   guide- 

line   lights   are  to   be   installed  where  adequate   ceiling   heights   and 

vibration-free conditions   permit.     One  guideline   is  aligned  with 

the   saw  blade.     Additional   lines  may  be  set   to   indicate   standard 

widths   for   solid   pieces.     Shadow wires  must   be   kept  clean  to   produce 

sharp   lines. 

Saw blades  are   to   be  kept  clean  at  all   times.     They must   be 

inspected,   and  cleaned   if  necessary,   at  the   middle  of  each  shift. 

For exceptionally   resinous  species,   inspections   are  to   be made  every 

two  hours   of operation. 

Saw chains  and   beds  must   be  kept  free   of   oil,  as   any oil   or 

like   substance  present   on   the   glue   joint  will   cause  open  joints   in 

the  gluing   process. 

Rip  chains  and   saws   must   be   kept in  proper   alignment.     They 

must  be  checked  at   least   twice  each   shift   and   preferably more   often. 

Joints   must  be   straight.     When   resting   side   by  side  on   the   rip 

table,   any   two  or  more   rippings   of  properly   conditioned  and  stress- 

relieved   lumber  should   show  no  gap   between   them   that  cannot  be 

closed  by   hand without   noticeable  effort.     A   slight  concavity   (gap 

in  the  middle)   can   be   tolerated   if   the  gap   does   not exceed  0.13mm 

in  a   one meter  length.     Convexity   (gap  at   the   ends),   even  though 

less   than   0.13mm   is   not   acceptable. 



- 123 - 

Ripped edges must be square. No light should be visible between 

a   square  and   the   bottom  (chain  side)   and   the   ripped  edge of   a  piece. 

Any  deviation   from  these  acceptable   conditions  will   produce   a 

joint  of  questionable   strength,  one   that  will   experience  early 

failure  even  though   the  pieces  may  be  forced   together   in  a   heavy 

clamp. 

Adjustments   to   achieve   these  conditions   shall   be  made   in 

accordance  with   the   saw manufacturer's   instructions. 

The   lighting  must   be  of  a  sufficient   level   to  allow  the  operator 

and   tailman   to  distinguish  color  variations   and   the  presence  of 

defects.     A  minimum  of   500   lumens   per  square  meter. 

PERMISSIBLE  DEVIATIONS: 

Solid rips wider than 110mm may be made when specifically called 

for in the engineering drawings and required by the particular design 

or  style  of   the   furniture. 

REC0R0S: 

Each   load  of  accepted  parts  which   leaves   the   ripsaw  is   to  be 

counted  according   to   the  units  specified   on   the   Route  Card   (pieces 

or cubic  meters).     The  count   is   to  be  recorded   on   the   proper 

production   control   forms. 
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RESPONSIBILITY: 

It   is  the   responsibility  of  the   Plant  Superintendent   to 

determine  that   the  necessary  equipment   is   in   place   or,   if  not, 

that  it   is  requested   through  appropriate  channels   and  when   received 

i s   instai led  and   used. 

It   is   the   Rough  Mill   Foreman's   responsibility   to  carry  out   the 

Superintendent's   instructions,   to  train   the  operators,   and   to  see 

that  the   equipment   is   properly maintained  and   used. 

It   is  the  Operator's   responsibility   to  understand   the  equipment 

and  procedures   and  use   them  properly,   to  report   any  deficiencies   in 

the equipment,   and  to   instruct and direct  the  Off-Bearer. 

It   is  the  Operator's   and  the  Off-Bearer's   duty   to  set aside 

thin  stock. 

It  is  the  Off-Bearer's  duty  to determine   the  usable  defect 

pieces   and  stack   them  separately  or  direct  them  to   the   salvage 

conveyor.     It   is   his   duty   to  acount  and   record   the   production. 
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FIGURE   R-4-6 

Pon-Uo Gauge 
Hinged Here 

'"ay be spring loaded 
to UD position or 
foot pedal operated. 

POP-UP GAUGE 
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FIGURE   G-4-7 

Guide Board for 
aligning long stock 

This edge In Une with 
left edge of saw kerf 

GUIDE BOARD 
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5.  Panel  Bui 1d-Up Operation 
Date   Issued_ 

Act1vi ties 
Affected: Matching Date   Revised 

Departments Approved   by 
Affected: Rough  Mi 11 ~" 

PURPOSE: 

This standard covers the proper grouping and ripping of the 

pieces which are to be edge glued to form planers.  The primary 

objective of this operation is the production of quality panels 

which, in turn, results in a minimum of re-work and scrap. 

METHOD: 

Random-width   pieces   are   laid   up  on  a  matching   saw   table   to 

exceed   the  specification   width  of   the  panel,   and   the   group   is   then 

ripped   to  that  width. 

First consideration   in   this   operation   is   the  elimination  of 

defective  pieces   (warped,   bowed,   split,   etc.). 

Pieces  must   be  selected   for   uniformity  of   thickness.     Pieces 

too   thick  or  too   thin  must   be   set   aside  for  special   treatment. 

Pieces  must   be  selected   for  color match   (when   specified)   to 

produce   panels   of   uniform  color. 

No   random-width  piece   used   in   a   panel   shall   exceed   9.0cm   in 

width. 
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enh edge pieces must not be less than 30mm to provide for 

adequate distrubition of pressure from the clamps in the gluing 

operati on 
FIGURE  G-5-1 
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The width of the last piece laid up must exceed the edge piece 

width requirement by at least 3.0cm so that when this piece is ripped, 

a usable strip 1s produced.  It may be used as the edge piece in the 

next panel if this strip exceeds the minimum width requirement for 

an edge strip (3.0cm). 

FIGURE G-5-2 
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Rip 

First Panel 

- This 
piece 

is used 
here - 

Rip 

Next Panel 

NOT THIS 
Waste 

Rip 
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Assembled   panels  are   to  be   faced  marked  as  matched. 

Assembled panels may not deviate from the rough size as ordered 

by more   than  i   3mm  in  either dimension. 

Panal pieces are to be stacked on the take-away pallet or truck 

1n  a  manner  to   preserve   the  grouping  and   piece   sequence. 

EQUIPMENT: 

Either  a  matching   saw  or a   straight-1 ine,   chain-feed   ripsaw 

which   is   equipped  with  a   panel   gauge  will   be  used   for  preparing 

panel s. 

Saw blades which do not produce a kerf of more than 3mm shall 

be used.  Collars shall be used to support the thin blade. 

PERMISSIBLE DEVIATIONS: 

Heavier gauge saws are permitted in high-density species and 

on 50mm and thicker stock. 

RECORDS: 

Appropriate production control forms. 

RESPONSIBILITY: 

It 1s the responsibility of the Rough Mill Foreman to instruct 

and supervise the operators in these standards. 
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It  is   the  Matching  Saw Operator's   responsibility  to  assemble 

the   pieces  as   prescribed.      It   is   the   Off-bearer's  duty   to  mark   the 

"best  face"   when   specified,   to   stack   the   group   in   such  a  way  as   to 

keep   their grouping,   and   to  record  the  count. 
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6.  Panel  Edge-Gluing Qperation 
 2  Date   Issued^ 

Acti vi ties 
Affected: Clamp Carrier,   Panel   Flo Date  Reivsed_ 

Departments Approved   by_ 
Affected: Panel   Department 

» 

PURPOSE: 

This   standard  sets   forth  the   best  procedures   for  Panel   Edge 

Gluing  on   the  Clamp Carrier  and  Panel   Flo   equipment. 

METHOD: 

General.     All   panel   operations   assume   that   the   lumber   has  been 

properly   dried,   conditioned,   and   stress   relieved   before  being  cut, 

and  that   the pieces  have   been  properly   faced,  planed,   and   squarely 

ripped   in   accordance with   standard   procedures. 

Stock  which   has  been   prepared   for   panel   gluing  must  be   stored 

under  conditions   of humidity  which   will   maintain   as   nearly   as 

practical   a   stable  MC   in   the   stock. 

Stock   ready   for gluing  should   not   be   stored   over  one  week,   even 

in  the   best  of   conditions,   between   the   jointing   and  gluing   operations 

Stock  which must   be  stored   longer   than   this must   be   re-edged   before 

gluing.      Ideally,   gluing   should   take place   the  day   stock   is   edged. 

Stock   ready   for gluing  must   be  clean   so  that   no   foreign  material 

will   be   introduced   into   the  glue,   or which  will   cling   to  the  edges 

and  prevent proper contact  between   the   edged  strips. 
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Glued  panels   must   be   "cured"   for  at   least   24  hours  before  being 

machined.     Table   tops  will   be   cured   48  hours. 

Clamp   Carrier  Operation.     Panel   parts   must   be  marked   for  proper 

sequence   and  best   face   at  the  matching  operation   and   maintained   in 

that  sequence   until   placed   in   the   clamp. 

Polyvinyl   glue will   be   used.     Time   from  application   of   the  glue 

to   the   joint  surfaces   until   application  of   the   pressure must  be within 

adhesive  manufacturer's   recommendations. 

The  doctor   roll   on   the   glue   spreader   shoul •     e   set   to   approxi- 

ately   0.5mm  from   the   glue  applicator  roll.     Ca       nust  be   taken  to 

follow  manufacturer's   instructions   as   to  mixture  and   consistency. 

The  film must  penetrate   satisfactorily,   but  not   be   thin  enough  to 

penetrate   the  wood  excessively   leaving   insufficient   adhesive  on   the 

surface  and   thereby  producing   a   starved   joint.     Likewise,   too much 

glue   can   be   unsatisfactory  and  wasteful.      A  SMALL   SQUEEZE-OUT  BEAD 

SHOULD   APPEAR   THE   ENTIRE   LENGTH   OF   ALL   JOINTS. 

Clamps   shall   be   set  up   so   that  the   stock   projects  no   more  than 

5.0cm  beyond   the   outer   edge   of  the  outer   clamp,   and   there   is   no 

more   than   0.30m  clear   between   inner  edges   of  clamps. 

m 

FIGURE   G-6-1 

Not more than 0.30m- 

Notmore than 25mm 



When   torque  wrenches  are  used   to   tighten   clamos   they  shall   be 

operateci   on  a   "run- to- stall "   basis.     That  is,   the   wrench   should   stop 

rotating   under   load. 

Air  pressure  must  never  exceed   325kgs  per   square meter  on   the 

wrench,   and   the   following  settings   shall   normally   be  used: 

.2 
4/4     2  Clamps   to   0.45m  Length 00kgs/m 

4/4     Over  2   Clamps,   or  all   Lengths  over   0.45m     170kgs/m 

5/4     2  Clamps,   to   0.45m  Length 150kgs/m 

5/4     Over  2  Clamps,   or all   Lengths  over  0.45m    200kgs/m 

2 

2 

6/4     2  Clamps,   to   0.45m  Length 170kgs/m 

6/4     Over  2   Clamps,  or  all   Lengths  over   0.45m     240kgs.m 

Similar  relationships must   be   determined   when  other methods   of 

applying   clamp  pressure  are  used. 

Stock  must   be   kept  under  pressure   in   the   clamps   for  a   minimum 

of  40  minutes   at   20°C.     Higher   temperatures   will   shorten   setting 

time,   or   increase   joint  strength   for  a  given   time. 

Jaws   and  arms   must  be  kept   free  of  accumulations  of  adhesive. 

Care  must  be   taken  to  seat   all   sections   of   the  panels   against 

the  clamp   arms. 

Panel   Flo  Operation 

Adhesive.     Urea-Formaldahyde  with  E-6  catalyst will   be   used. 

The   doctor  roll   on   the   glue  spreader  will   be   set   approximately   0.50mm 

from   the   glue  applicator  roll.     Care  must  be   taken   to  follow  manu- 

facturer's   instructions   as   to  mixture  and  consistency.     The   film 

must   penetrate   satisfactorily   but   not  be   thin   enough   to  penetrate 
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the wood excessively, leaving insufficient adhesive on the surface 

and thereby producing a starved joint.  Likewise, too much glue can 

be unsatisfactory and wasteful.  A SMALL SQUEEZE-OUT BEAD SHOULD 

APPEAR THE ENTIRE LENGTH OF ALL JOINTS. 

Preparation for Operation.  Before admitting steam to the platens, 

all water must be drained from them and from the steam lines.  No 

steam must enter with water in the steam line or water in the platen. 

When starting from a cold machine with steam supplied by a 

package steam generator, the platens should come up to pressure with 

the generator.  If warming up from a high pressure main, steam must 

be admitted slowly to avoid heavy stresses in the platens. 

Platens must be heated for two hours at a minimum of 600kgs per 

square meter for two hours before operating. 

All dried glue must be scraped from the glue applicator conveyor 

bars, applicator roll gear teeth, glue pan, and the feed section if 

the Panel Flo before start-up.  Do not use steam or a hammer to clean 

any part of the Panel Flo.  St -m endangers proper lubrication of the 

equi pment. 

Loading, Start-Up.  Dummy panels of the thickness of stock to be 

glued are fed initially.  Glued stock may not be fed in until these 

dummies start to emerge from the rear of the machine. These dummies 

must be the same length or longer than the panels to be glued. 

adjustment. 

1.  Drive Pressure.  Gauge pressure on the outside drive rolls 

should be in the range of 90 to 240kgs per square meter. 
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Pressure on the center drive roll should be in the range 

of 70 to 200kgs per square meter.  The proper amount is 

determined by the quality of the joints emerging from the 

machine and by the marks on the bottom surface of the 

panels.  The marks must be uniform across the top surface 

of the panel.  (Refer to Figures G-6-2 and G-6-7 attached) 

Figure 2 - Drive roll pressure evenly distrubuted. 

Figure 3 - Insufficient center roll pressure. 

Figure 4 - Insufficient right end roll pressure. 

Figure 5 - Too much center roll pressure. 

Figure 6 - Too much right end roll pressure. 

Figure 7 - Too much left end roll pressure. 

Retard Pressure This is determined by severity of marks 

on bottom surface of panels.  Too much pressure causes 

deep imprints and occasionally fractured joints. 

rn.nnp of Thickness.  Any change of thickness requires the feeding 

of at least 1.3m of dummies between thickness.  A maximum of 6mm can 

be made at one step.  A change of more than 6mm must be made stepwise 

f each step driving at least halfway through the 
with the dummies o 

machi ne. 

Change of Length.  If a seco 
nd job is longer or substantially 

sorter than the prior Job, or if two ribbons are changed to one or 

vice versa, dummies at least equal to the greater length of the 

work must be used between them. 
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Temporary Shut-Down.  A stop of over 10 minutes requires that 

the upper platen be raised to avoid over-curing of the adhesive. 

For any stop of 30 minutes or more, the machine must be emptied. 

Final Shut-Down   The last panel should be driven into the 

heating chamber by dummy panels, allowed to heat for 3 to 10 minutes, 

and then be pushed out manually with a ram or poker pole.  All glue 

is to be removed from applicator conveyor and rolls and from the 

Panel Flo. 

Joint Cure & Cui 1 Rate.  A proper joint should attain 95 percent 

of its full strength within 30 minutes.  If the cure of the adhesive 

is less than 3mm as a panel leaves the machine or if after one-half 

hour the center of the joint does not show full wood failure, an 

abnormal situation exists and must be located and corrected. 

EQUIPMENT: 

1. Steam Pressure.  This should be in the range of 500 to 

730kgs per square meter and controlled to within t 50kgs 

per square meter during the operating period.  Steam of 

at least 75kgs per square meter should be kept on the 

machine during non-operating intervals.  Steam and water 

must no_t be in the platen at the same time. 

2. Air Pressure.  Satisfactory operation requires 440kgs per 

square meter. 

3. Speed Changes.  Speed control mechanism must be operated 

only when the Panel Flo is runring. 
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Repairs   to   Platen.     It   is   absolutely  mandatory   that any 

repairs   requiring  welding  on   the   platen  be   done  by electric 

arc  welding.     No  form of  acetylene  brazing   or welding   is 

permitted. 
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Act i viti es 
Affected 

Departments 
Affected 

7.    Surfacing of Panels 

Planer  Operation 

Rough Mill 

Date Issued_ 

Date Revised^ 

Approved by_ 

PURPOSE: 

The purpose of this standard is to set forth the accepted 

procedures for surfacing of panels for standard knife planers. 

METHOD: 

The   3-pass   system will   be  used,   described   as  follows: 

First  Pass.     A  brush  cut  to   remove   the   excess  glue  and   not 

more   than   0.8mm  of wood.     Defective  pieces   (open  joints,   tear-outs, 

nips,   burns)   are  set  aside  by  the   Off-Bearer   or  Tailman   for   repair. 

Second  Pass.     A   cut  of  approximately   2.4mm   is   taken   on   the 

reverse  side.     Defective  pieces   are   set  aside   for  repair.     Parts 

which   fail   to  clean   up   on   this  pass   are   set   aside  for  special 

treatment   (4-pass  system). 

Third  Pass.     A  cut   is   taken   on   face   side   (first  pass   side). 

The   depth   of  this  cut   is   sufficient   to  achieve   nominal   finished 

thickness.     Off-Bearer   sets   aside  defective   panels   for   repair. 

Panels which  are   to   re-ripped   for  moulder  stock  will   skip   the 

third  pass  and  be moved  directly  to  the   ripping  operation. 
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Special Handling.  Those pieces which were set out on second 

pass because of failure to clean up will be handled as follows. 

These panels will be carefully inspected before any further work 

is done on them, as the taking of a finish cut will reduce the panel 

thickness to the point where it will no longer be possible to perform 

re-rip and repair operations. 

Take third pass on same side as second pass, using a depth of 

cut which is the absolute minimum necessary to clean up this face. 

Off-Bearer inspects this cut. 

Fourth pass on the face side with a cut depth to produce the 

nominal thickness required.  Off-Bearer inspects this cut. 

FEED SPEEDS AND CUTTER ANGLES: 

These are to be adequate for the type of work and the species 

run.  See section G.ll      for details. 

EQUIPMENT: 

Heads are to be balanced and knives are to be kept sharp and 

are to be jointed in the head. 

PERMISSIBLE DEVIATIONS: 

On core stock, the second and third pass described above may 

be combined. 
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RECORDS: 

Quantity  of  accepted  pieces will   be   posted   to   the  proper 

production   control   form.     Rejects will   be   counted  and   posted   to 

a  reject  report,   giving   both   count  of  and   reasons   for   the  rejects 

RESPONSIBILITY: 

Rough   Mill   Foreman,   PIaner Operator,   Off-Bearer 
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Acti vi ties 
Affected 

Departments 
Affected 

8.   Moulder Operation 

Mouldi ng 

Rough  Mi 11 

Date Issued 

Date Revised_ 

Approved by 

PURPOSE: 

The  purpose  of   this   standard   is   to  set   forth   the  accepted 

procedures   for  the  moulding operations   to  give   the   highest  yield 

of acceptable parts  at   the  least overall   cost. 

METHOD: 

Orientation  of  Parts 

1. Parts  coming   from the   tenon   machine  to   the  moulder   shall 

be   placed   on   the moulder  with   the   "dog   side"   (marked) 

against   the   inside moulder   fence. 

2. Parts which   have  been  rip-sawn  from glued-up  panels   will 

be   placed   on   the moulder,   surfaced   side   down  on  the   moulder 

bed. 

3. Where  there   is   a  choice  of   positions   of   the   part,   the   part 

should be  placed  so as   to: 
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a.  Machine out defects 

b.  Place the defect in an unexposed location 

hidden si de 

Contoured parts must be end trimmed prior to moulding. 

FEED SPEEDS & KNIFE ANGLES: 

See Section G.ll. 

EQUIPMENT: 

All   standard  moulders   are  covered  by   this  operation   standard. 

PERMISSIBLE   DEVIATIONS: 

None. 

RECORDS: 

Quantity of accepted parts is to be entered on the appropriate 

production control form.  The number of rejects and the reasons 

therefore are to be listed on the "Reject Report". 



RESPONSIBILITY: 

The  Foreman   is  responsible  for   the   training  and   follow-up   and 

for   the  condition   of machinery  and  materials  used. 

The  Operator   is   responsible   for   the   satisfactory   overall 

operation  of   the  machine. 

The  Loader   is   responsible  for  keeping   the  machine   loaded   with 

correctly  positioned  parts. 

The  Off-Bearer  is   responsible  for   unloading,   inspecting   for 

defects,   stacking,  and   counting  both   acceptable  and   rejected  parts. 

It   is   important  that  the  Operator   act  as  0ff-3earer  at   least 

for  the   start-up  of a   run  and  periodically  throughout   the  run   so 

that  he  may   see  that  the  parts are  being  produced  as   specified. 

The   parts  must  be   accurately  measured   and  checked   against  the 

specifications   for  the   part. 

When  automatic moulder   return   Tailboys  are  used,   the  Operator 

is   responsible  for  both   proper  positioning  of   infeed   parts   and 

Inspection   of moulded   parts.     If  the   set-up  has   been   approved   and 

parts   are  correctly  positioned  on  machine   entry,   final   inspection 

usually  does   not   need   to  be   as   thorough.     Visual   inspection  without 

part   handling will   usually   suffice. 
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9-  Tenon Machine Operation 
Date  Issued_ 

Acti vi ties 
Affected: End   Trim,   Dado,   Cope,   Tenon Date Revised 

Departments Approved   by_ 
Affected: Finish  Mill 

PURPOSE: 

The   purpose  of   this   standard   is   to  set   forth   the  accepted 

procedures   for   the  operation  of  tenon  machines   to   give the   highest 

yield  of  acceptable  parts  at  the   least over-all   cost. 

METHOD: 

All   parts   to  be   run  on  a   tenon   machine   shall   be   faced   one 

surface  at   least.     That  side   shall   be  placed   down   on   the chain   and 

the  part   firmly  against   the  dogs   to   assure   that  accurately   square 

cuts   are  made. 

When the tenon machine operation is to be followed by a moulding 

operation, all completed parts are to be stacked with the same orien- 

tation  and   the  dog   side marked. 

Whenever   possible,   reject  parts   from the   previous  operation 

will  be  used as  test  pieces. 

FEED  SPEEDS  AND  KNIFE  ANG'.ES: 

Tool   angles   and   feed  speeds   are   to  be   those   specified   for   the 

work  and   species.     (See   section G.11-) 
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EQUIPMENT: 

All   heads  must  be  balanced   and  all   knives   must   be  jointed   in 

the  head. 

PERMISSIBLE DEVIATIONS: 

None. 

RECORDS: 

Quantity  of  accepted   parts   is   to be   entered  on   the  appropriate 

production  control   form. 

RESPONSIBILITY: 

The   Foreman   is   responsible   for  the   training  and   follow-up   of 

the  Operators   and  Off-Bearers   and   for  the   satisfactory over-all 

operation  of  the  machines. 

The   Loader   is   responsible   for  keeping   the  machine   loaded  with 

correctly  positioned   parts. 

The   Off*Bearer   is   responsible  for  unloading,   inspecting,   stack- 

ing,   and   tallying  both  accepted   and defective   parts.     He   is   responsible 

for  systematically   orienting   all   pieces   and  marking   all   parts   whose 

subsequent machining   is  based  on   the dog   or   chain   sides   of   parts   off 

the  tenon machine. 

The   Tenon   Machine  Operator   is  responsible   for   verifying   that 

parts   being  produced   are  according  to  specification,   both   at   the   start 

of   the   run  and   periodically   throughout   the  run.     Parts   should   be 
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checked as fol 1ows : 

1st fi ve 

2  of  each   10   through   50 

1  of   each   50   through   100 

1  of  each   100   from   then   on. 

If  any   sample   is   out   of   tolerance,   the   next  piece  must   be 

checked.     If   it   is   also  out  of  tolerance,   the  operation  must  be 

stopped  and   the   trouble  corrected.     After  adjustment,   the  sampling 

must begin  as   if  the  first  piece  after  adjustment was   the  first  to 

be   run;   i.e.,   the   first  five  are   to  be  checked,  etc. 



-  153 - 

10.   Overaqe Allowances 
  Date   Issued_ 

Activities     All Operations in the 
Affected:   Rough Mill Date Revised, 

Departments 
Affected:   Rough Mill, Production Control 

PURPOSE: 

The purpose of this standard is to establish a guide for the 

number of pieces to be provided for overage allowances. 

METHOD: 

Spoilage   of  parts   through   the   normal   sequence   of operations   is 

basically  dependent   upon   two  factors.     The  first of   these   is  set-up. 

Losses   here  are  not   dependent   upon   the  size   of  a  run.     The   second 

factor  is   production.     Parts   are  spoiled   in   the  normal  course  of  good 

production  and   are   normally  directly   proportional   to   quantity. 

Both   of   these   factors   are   seriously   affected   by   a  third   factor, 

compi exi ty :     complexity  of  both   number   and   type  of   operation.      A  part 

involving   a  series   of operations,   or  very   delicate   operations,   or 

operations  where  tear-out  or  breakage  are   likely will   incur  greater 

spoilage   than   a   simple,   rectangular   part. 

Also,   end   use   and  finish  will   affect  spoilage.      Inside,   hidden 

frame  parts   can  contain  defects   that  cannot   be  tolerated   in  a   high 

finished,   exposed  part. 

Allowances   must   then  be  based   on   these   factors:     End   Use,   Com- 

plexity,   Volume,   and   Set-Up.     Roughly  speaking,   Volume and  Set-Up 

losses   are  affected   equally  by   End   Use   and   Complexity. 
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A  flat  percentage  allowance will   result   in  some shortages   and 

some  overages,   depending   upon   the  circumstances.     This   new  standard 

is  designed   to   narrow  the   error. 

The   following   table  will   be  used   in   determining  allowances   until 

such   time  as   results   of  experience  and   detailed   studies   modify   it. 

For 
Set-Up^1)   Production Producti on 

1. Simple 
Interior 
Parts(2) 

Producti on 

all 
3 Pes + 2%  of 1st 100 + 2% of next 900 + 1.0S of over 

1,000 

all 
5 Pes + 5% of 1st 100 + 4% of next 900 + 2.5X of over 

1,000 

Exterior     10  Pes   + 8%  of  1st   100   +  6%  of  next  900  +  4.5% of  over 
PartsH) lf000 

2. Simple 
Ext 
Par 
Exterior 
•    ts(3) 

Complex 

Rejected   pieces   from a   previous   operation   are   to  be  used  where 

wherever  possible   for  set-up.     For  example,   a  moulded  part   rejected 

because  of   tear-outs   may   still   be  used   as   set-up   stock  for   the   opera- 

tions   of   coping   and   tenoning  on   a   tenon   machine. 

'"Single   Interior   Parts"   are   those   on  which   few  (1-5)   straight- 

forward  operations   are  performed   on wood   that   is   easily  machined,   and 

where  minor defects   may  be   tolerated.      Example:     Interior   Frame   Parts. 
( 3) 

'"Simple   Exterior  Parts"   are  those   on  which   few  straight-forward 

operations   are   performed  on wood   that   is   easily  machined,   whore  minor 

defects   may  not   be   tolerated,   and where   defects   may  be  revealed   in   the 

machining   operations.     Example:     Mouldings,   Doors,   Tops. 
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(^"Complex  Exterior   Parts"   are   those   on  which   a   larger   number  of 

operations   are   to  be   performed  and/or where   part   design   results   in 

fragility  of   the  part   or   difficulty  of machining,   and/or where   the 

species  used   is  difficult   to machine.     Example:      Intricately   shaped 

parts;   band   sawn  legs,   rails;   turnings;   and,   beech   table   tops. 

EQUIPMENT: 

None. 

PERMISSIBLE   DEVIATIONS: 

Upon  the development of substantiating  data,   the   values   in  the 

above  table  may be  changed  for general   use   or  for  specific situations. 

RECORDS: 

The  number of   pieces   rejected  at  cabinet  planer   and  at  moulders 

and   the  reasons   therefor will   be  recorded. 

RESPONSIBILITY: 

The  overage  allowances  shall   be  established   by   the   Production 

Control   Department  on   the basis   of  the above  tables   and  upon   the basis 

of  feed-back   information   concerning   the  actual   spoilages  on   previous 

runs.     Additional   overage  allowances  will   not  be   placed  on  top  of   the 

scheduled  al 1owances. 

It  is   the  responsibility   of  the   Department   Foreman   to determine 

the   reason   for all   actual   spoilages   that   exceed   the   standard   allowance 



- iti - 

Where the actual spoilage exceeds the standard by 100 percent or 

more, the Plant Superintendent must be notified.  Corrective action 

of process, or of standards, is to be taken. 

It is the responsibility of the machine Operators cr the Off- 

bearers to separate, count, and record the spoiled parts. 
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FIGURE   G-10-1 
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Activities 
Affected: 

Departments 
Affected 

11.  Knife Angles Feed Speeds 

Planing,   Moulding,   Tenoning, 
Coping 

Rough  Mill,   Finish  Mill 

Date Issued_ 

Date Revised^ 

Approved  by— 

PURPOSE 
md the feed speeds to 

This standard sets forth the knife angles a, 

„.„.„ in Planing, moulding, tenoning, and coping, unless experience 

indicates otherwise. 

0EFINITI0NS: iBCl.tur..nib.u,.d1n,t.n-.rd.p.rt.1n,nS 
The following nomenclature wi 

to   knives  a 
nd  to  planer-moulder  operations 

FIGURE   G-11-1 

A,  Cutting   Angle;   B.   Cutting  Bevel,   C,  Clearance 

Ô,   Cutting   Circle;   land   2,   Planer  Kn,veS. 
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CUTTING ANGLES: 

There is a best angle for each species and each condition of 

that species.  However, it is impractical to change angles as fre- 

quently as species are changed in the various machines.  Therefore, 

compromise angles must be adopted which give the best average conditions 

There are: 

Cutting Angle 

Hardwoods Softwoods 

30°!/ 

JOINTING: 

The purpose of jointing is to equalize the projection of the 

knives so that all will cut equally and give good work and good volume 

at the same time. 

In jointing, a carrier holding an abrasive stone is attached to 

the grinding and jointing bar, and the cutter head is set in motion. 

The stone is then lowered until it barely touches a knife edge and is 

then traversed along the edge of the knives.  ThTS is continued until 

a fine line, called a joint or land, is produced the full length of 

each knife.  (See Figure G-ll-2 following). 

1/ USDA Forest Service Technical Bulletin No. 1267 
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FIGURE  G-11-2 

Knife Edge 
(Enlarged) 

A.     Grinding   Planer   & 
Moulder   Knives 

B.     Jointing   Planer   4 
Moulder  Knives 

Knife Edge 
(EnUrged) 

"Joint"   or 1 
"Land" 

Jointing Stone 

Cutting 
Circle 

As the knives gradually dull, jointing may be repeated several 

times as a sharpening process until the joint or land is a pronounced 

heel.  Re-grinding must take place before the joint reaches a maximum 

width of 0.80mm. 

Referring to the formula on cuts per centimeter (see below), 

note that a machine with a 4-knife head that has been jointed can be 

operated at feed speeds of up to four times that of the same machine 

wi th unjointed kni ves. 

PRESSURE BARS, CHIP BREAKERS, & FEED ROLLS: 

The bottom feed rolls shall be set not less than 0.076mm nor more 

than 0.20mm above the bed, with adjustments between these limits as 
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The   top   infeed  roll   shall   be   adjusted   so   that   it  will 
necessary.    The   top roll 

*    H   th*  stock  yet   leave  no   corrugation   marks, 
feed   the  stoc*  ye between   it and   the 

mus 
j.   *« .liny the lumber to pass t be adjusted to allow tne 

ice 

The chip    weaker  „ust   be  .djust. 

as   practical   ..„  .«««-  »   h.U  tH.   board  Mr.,,   .,.-.t 

 ,br,t,,"r; Mr tI ,.„„.-, « ^'"«-" " •"  
Th' PreS5Ure  b tt    ' The  bar -u,t  be .d,».t.d  to 

of  th.  board  leaves  the cutter -ad      T (h, outfeed 

h„d  the board  f,r.„  a9a,nst  the platen »nt,l 

rolls. 

CUTTER  &  FEED   SPEEDS 
rs   is   directly 

s 

w   nn  olaners,   tenoners,   and  moulders   is   air.. 
Quality  of  work   on  planers, 

f   .nife  cuts   per  centimeter   of  stock. 

is   shown   m   the   attacneu 

No.   1267),   Figure   G-H-3 

The   number  of   knife   cuts   per 

relationship: 

centimeter   is   the  result  of   this 

M „ka,-   nf  Effect i veKjlLlil 
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Thus, the same quality of work can result from these four 

condi tions: 

1. 3,600 RPM x 2 Knives 3 4.3 Knife Cuts/Centimeter 
1500cms/Mi nute 

2. 3,600 RPM x 1 Knife  » 4.8 Knife Cuts/Centimeter 
750cms/Minute 

3. 7,200 RPM x 2 Knives » 4.8 Knife Cuts/Centimeter 
3Q00cms/Mi nute 

4. 3,600 RPM x 4 Knives - 4.8 Knife Cuts/Centimeter 
3000cms/Mi nute 

Note that condition 2. above exists in any multiple knife head 

where there is one high knife.  This is a normal condition where 

knives are not jointed. 

Too slow a feed speed will result in a scraping action by the 

knives.  A glazing of the stock results, along with burning of the 

knives and excessive power consumpti :..  This condition may also 

occur if knives are not jointed. 

Planers and moulders must be run at the fastest feed speed of 

which the machine is capable, consistent with the finish desired and 

the species used. 

PERMISSIBLE DEVIATIONS: 

Where experience with individual species has developed knife 

angles which give better performance, these shall be used and the 

standards coordinator notified. 
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FIGURE   .%! 1 -3 
Yellow Poplar 
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RECORDS: 

None. 

RESPONSIBILITY: 

It will be the responsibility of the Rough Mill Foreman to 

see that Operators and Set-up Men are properly instructed in knife 

grinding and in jointing and to see that knives ire  jointed each 

time they are sharpened. 
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APPENDIX 
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Annex 

DRYING  OF LÜXBEH       -     KILN SAMPLES*/ 

The temperature and relative humulity sched- 
ules used in a drv kiln affect the drying stresses 
that develop in the wood (eh. Ml. Such stresses 
follow a, well-defined pattern closely associated 
with the changing moisture content of the wood. 
Therefore, moisture content, which can be deter- 
mined easily at any stage of drying is a logicai 
basis for applying a drying schedule. 

Since it is impractical to make moisture deter- 
minations on all the lumber in a kiln charge, 
samples are cut from boards représentative of the 
material being dried. These samples, called kiln 
samples, are so placed in the charge that they 
can be removed easily for weighing, examination. 
and testing periodically during drying. Thus, 
the moisture content of the charge can be esti- 
mated  and the progress of «Irving charted. 

The handling of kiln sampies requires much 
of an operator's time, and sometimes additional 
manpower is needed. Also, some material is lost 
when kiln samples are taken. These disadvan- 
tages, however, are more than offset by several 
advantages. The selection, preparation, placing. 
and weighing of kiln -ampies, if properly done, 
provide information that enables a kiln operator 
to ( 1 ) reduce ki'.i degrade, i 2) obtain better con- 
trol of the desired final moisture content. i3) 
reduce drying time and improve quality, ti) de- 
velop time schedules, and i 5 ) locate sources of 
trouble that affect kiln performance. All of 
these advantages add up .,/ lower (Irving costs 
and   more uniformly  dried,  stress-free material. 

This chapter covers selection and [¡réparation 
of kiln samples; the number of samples re- 
quired in a kiln charge: determination of mois- 
ture content and ovendrv weight of kiln -amples; 
how to use samples during drying: how to make 
intermediate moisture determinations; final test 
procedures; and the recording and plotting of 
drying data. 

Variability of Material 

In order that full use be made of known dry- 
ing techniques and equipment and that good dry- 
ing be assured in the shortest time, each kiln 
charge should consist of material having about 
the same drying characteristics. In order to do 
this and to »elect representative kiln -ample«, 
the operator must coc-idc- certain variables in 
wood that affect drving: • 1) Species; c_M thick- 
ness;   (3)   moisture mutent;   i4¡   hearfwood  and 

sap wood;    i."> i    grain    i plainsawed   or   quarter- 
sawed); ami i ti i   final moisture content. 

Species 
Woods of the many species that grow in this 

country have a wide range of physical proper- 
ties (.5).' Several physical properties influence 
the ease of drying; among them are specific 
gravity, shrinkage, moisture diffusion, and 
strength perpendicular to the gram. Such woods 
is bass wood, yeilow-poplar, and the pines are 
relatively easy to dry with few or no serious dry- 
ing defects. Others, such as the oaks, black 
walnut, and redwood, are more likely to check, 
honeycomb, and collapse during kilu-drymg. For 
this reason, dry onlv one species in a kiln at a 
time or. at most, a few that have similar drying 
characteristics. 

Thickness 
When lumber dries, the moisture evaporntes 

from all surfaces, but principally from the broad 
faces. Thickness, therefore, is the most critical 
dimension. The thicker the stock, the longer 
the dning time and the more difficult the drying 
job. Lumber of different thicknesses '"irinof be 
dried in the same kiln charge without either 
prolonging the drying time or risking drving 
degrade. 

Badly misent lumber needs to be watch«! for. 
Even nominal 1 -inch-thick lumber may. if badly 
sawn, vary in thickness from *\ to 112 inches 
m the same board. The thinner parts will dry 
more rapidly than the thicker ones. Dress such 
lumber to a more uniform thickness or segre- 
gate it from well-cut material. 

Moisture Content 
The extent to whb'h lumber has been dried 

before it is put in the kiln must also be con- 
sidered, because moisture content governs the 
d'ying conditions that can be used If all the 
free wafer has already been removed, more se- 
vere drying condition» can be used in the initial 
stages of kiln-drying with little or no danger 
of producing the usual drving defects ich. 'M. 
Further, a uniform initial moisture content makes 
drving to a uniform  final moi-frc content much 

' traile   niimhers 
»'Iteti, 

parenthèse*    refer Literature 

a/This  is  chapter 6 of a dry kiln  operator's  manual ,   puoi isned  by 
'Jnited States  Department  of Agriculture   in  Agricultural   Handbook,  no.   138 

the 
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faster. If the boards van- considerably in initial 
moisture content, a longer equalizing time may 
be required at the end of the rur. 

Heartwood  and Sapicood 

Sapwood usually dries considerably faster than 
heartwood. Resins, tannins, oils, and other ex- 
tractives retard the movement of moisture in the 
heartwood. Tyloses and other obstructions may 
be present in the pores of the heartwood of some 
species, notably white oak and the locusts. Some- 
times it is practical to segregate the heartwood 
and sapwood boards. The green moisture con- 
tent of sapwood is usually 'naher than that of 
heartwood, particularly in the softwoods. For 
these reasons, heartwood lumber may not reach 
the desired final moisture content as soon as sap- 
wood, or vice versa. One or the other may there- 
fore be overdned unless an equalizing treatment 
is used. 

Grain 
Quarters»wed boards generally dry more slowly 

than plainsawed. but thev are less susceptible to 
surface checking. Therefore, a more severe dry- 
ing schedule can be used on quartersawed boards 
to reduce drying time. For this reason, in the 
drying of such items as vertical grained flooring 
strips it is advantageous to segregate flat- from 
vertical-grained material. 

Final Moisture  Content 

As a rule, two or more classes of material 
should not be put in the same kiln charge if thev 
are to have différent final moisture content val- 
ues. If the stock to be dried to the highest final 
moisture content reaches that value it about the 
same time that the rest of the charge becomes 
adequately dried, no harm will result. If, how- 
ever, this stock reaches the desired moisture con 
tent first, it must be removed from the kiln to 
prevent overdrying. Its removal leaves empty 
spaces in (he kiln that can disrupt air circula- 
tion through the remainder of the charge, with 
resultant nonuniform drying and prolonged dry 
ing time. 

Drying  Mixed Charges 

Ideally, segregation of lumber is based on all 
of the factors that affect drying rate and drying 
quality. Since this is frequently not possible 
or practical, a kiln operator must be guided in 
his selection of kiln samples primarily by the 
drying rate of the most critical, slowest drying 
material. That, is, he must, select the largest 
number of samples 'rom the slowest dryin ' ma- 
terial. Some samples of the faxest Irving ma- 
terial are aiso needed, however, since these will 

determine  the   time  when  the equalizing  treat- 
ment  -should be started   ich. S). 

Number of Kiln Samples 

The number of kiln samples needed for &ny 
kiln charge depends upon the condition and drv- 
ing characteristics of the wood being dried, the 
performance of the dry kiln, and the final use 
intended for the material. 

Drying  a Charge by  a  Prescribed  Kiln 
Schedule 

By far the most important purpose of kiln 
samples is to enable a kiln operator to dry a 
charge of lumber in accordance with a predeter- 
mined schedule. Such schedules generally call 
for changes in drying conditions that are based 
on the moisture content of the stock during vari- 
ous stages of drying. 

Because of the many variables that affect drying 
results, the specific number of kiln samples re- 
quired for each kiln charge must be determined 
through experience. A rule of thumb is to use 
at least four samples in charges of 20.0OO board 
feet or less. For charges of 10O.ÜO0 board feet 
or more. 10 to 12 kiln samples per charge are 
usually satisfactory. I'se more samples, however, 
when i 1) drying a charge of material composed 
of different species, thicknesses, moisture content 
levels, grain, or mixed heartwood and sapwood; 
(2) dmng a kind of wood not previously han- 
dled; ( <i) drying costly special items, such ;is gun- 
stock, bowling-pin. and shoe-last blanks; <A) 
obtaining drying data for use in modifying a 
drying schedule or in developing a time schedule: 
and i 5 ) when the performance of the dry kiln 
is unknown or erratic. 

Developing  a  Time-Temperature 
Schedule 

At plants where certain items are regularly 
dried in sufficient quantity, the operator can util- 
ize kiln samples to develop time-temperature 
schedules for subsequent charges of the same 
item dried to the same moisture content m the 
same kiln. Tins may involve extra, sampling work 
to measure the full range of variables, but after 
sufficient information and experience have been 
obtained, kiln sampling can be dispensed with 
for future charges of the item. Obtain drying 
data on at least eight charges of the item before 
deciding on a time schedule. 

Time schedules are generally used in the dry- 
ing of softwoods. It is possible, however, to de- 
velop satisfactory time schedules for some of the 
more easily dried hardwoods. Some samples 
should, of cours«», be used occasionally to check 
the performance of the kiln and the final moisture 



content of the stock. Some operators using time 
schedules for drying softwoods employ kiln sam- 
ples to determine when to equalize, condition, and 
shut off the kiln. 

Checking Kiln  Performance 

Studies of kiln performance show rhat dry- 
bulb temperature and rate of air circulation 
throughout a kiln mav varv considerably and 
alfect the time and quality of" drying tJ). Vari- 
ations in temperature and circulation can 1« de- 
termined with testing equipment i pages ,')7-*)2) 
(/). If such equipment is not available to the 
operator, kiln samples can be used to check kiln 
performance. Cut all samples for this purpose 
from the same board or from boards havunr 
much the same drying characteristics. Place 
them near the top and bottom and on both sides 
of each load, at intervals of 10 ro 16 feet along 
the length of the kiln. 

Kiln samples that dry slowly indicate zones of 
low temperature or low air circulation, and those 
that dry rapidly indicate zones of high tempera- 
ture or high rates of air circulation. If the dry- 
ing rates of the samples vary greatly, rind and 
correct the causes (j). Differences in drying 
rates between the samples on the entering- and 
leaving-air sides of the loads will assist the oper- 
ator in determining how often to reverse the air- 
flow. The greater the difference in drying rate 
between the entering- and leaving-air samples, 
the more frequently should the direction of air 
circulation be reversed. 

Selection of Kiln Samples 

Boards from which kiln samples are to be cut 
should be selected while the lumber is being 
stacked for drying. This can I»«* done by a 
trained stackerman. The operator cuts kiln sam- 
ples from those boards most representative of the 
heavier, wetter, and thicker stork of the charge 
and containing a comparatively high percentage 
of heartwood. Usually one kiln sample is cut 
from each sample board to assure a representa- 
tive group of kiln samples i tig. 'XI). In random- 
width material, kiln samples are cut from boards 
about 7 to !) inches wide. 

Some kiln samples are also cut from boards 
that represent the drier and faster drying stock. 
Such boards will generally be rlatsuwc 1, narrow, 
or scant in thickness, will contain a high percent- 
age of sapwood, or be drier than the ¡est at the 
time the lumber is stat-ked for kiln drying. These 
kiln samples are used during the final -taires of 
drying (ch. 8). 

For Studies of kiln performance, two ut inori' 
matched samples are ut from the >.une board 
(fig. 03). 

—   HOlSTUßt   ìtCTiOMS, 

j JS*»LT -fvir* -»i j   "LI»   ¡J 
•* —'     - - 

»jt*  uync     ¡\      ssttie \r\fr» 

'— — ¡O'O*  *0*l  —— ' 

>. 
- Atoi%ru»{ ice 'tOHS 

Ì-Ì 
v' 

-     . •        <f 

"i*   ,à*ì>ie 4 „LJ ÌAUHE, ~l  1      V SASLÍ 

n'a* w»> — K> '0* HO*C — — — JO'. * nom- —  

••o   s junes »r» aoeßo 
M-io»oo»-r 

t'louiut 03. —Method of "utttn* and üutnb«rln? kiln sam- 
pie» and moisture coment «PüODJ. 

Preparation of Kiln Samples 

Knots, bark, pitch, and even a small amount of 
decay shuuld preferabiv not be included r the 
parts of boards cut for kiln samples, except when 
drying lumber of common grades. The moisture 
sections that are cut from each end of a kiln 
sample (tig. %\\ must be of clear, sound wood. 
Completely remove any bark present on the mois- 
ture sections and kiln sample before they are 
weighed. The bark interferes with moisture con- 
tent determinations and the rate of drying of the 
kiln samples. 

Cutting   the Moisture Sections  and   Kiln 
Samples 

Mark the moisture sections and kiln samples 
for identification, as siiown in figure 0S\ before 
they are cut. (.'sable lengths of lumber -'an l>e 
salvaged from each end of the board when the 
moisture sections and kiln samples are out. If 
no usable lengths would be left, cut the moisture 
sections and kiln samples about 20 inches or more 
back from the ends or the boards to eliminate the 
effects of end drying. 

With certain exceptions, moisture sections are 
cut not less than 1 inch along the grain and 
across the full width of the board, it may be 
necessary to cut moisture sections less than 1 inch 
along the grain, particularly for obtaining quick 
moisture determinations and when using a .-elf- 
calculating moisture content scale. To minimize 
errors, take extra precautions :n cutting, han- 
dling, and weighing these thinner sections. In 
dimension stock 1 inch square or less in cross 
section, moisture sections are out "2 inches or more 
in length alum: the grain. Cut the moisture sec 
Cons on a sharp, cool-runnintr ¿aw and we:_'n 
them miiiu'di itely. If ¡t is necessary to cut a 
number   of  sections  at a  time  before   weighing 



'd - 

them, wrap each one separately in aluminum foil 

from one end of each piece. 

Determining  Moisture Content   and 
Ovendry  Weight of Samples 

The moisture content of a kiln ^¿2 

¡i• m ?» » sesie «pable of weighing «uhm 
S de««? of P.».o... Ob»iB .h« "e'*'».'" 
~• K,ad of crains or ounces, so thai. calcu; 
{S 'wfu bVsiípUW bv a»,,.« th. d«,n..; 

•i'tirTA.TP« oTbSnoeA• ïlu-n-d 
^„^ín'luL. «be knife-edge bean"? 

KÄ° a S.prU cover «h» «,»,•£ 
i„ use, and check .ts,«•!'«1 *£n's'"T^ 

S °sWdT SÄ^äo-TÄ« «eh 

,.„ moisture sect.ons cut '""««^er?•« 

S £.ÄÄ»^ Ä. usually 

for the purpose. \ ft(>r the kiln -am- 

coating.    Many etfective ena coatings aie 

able (2) Thev should be used as recommended 
bv th manufacturer Immediately after end 
coating, weigh the kiln samples on a -cale or 
ontance that?, sensitive to 0.01 pound or aopn»^ 

.',5 pounds  ine. +1,   >• •'-> •     l',B     r -        , ¡ 
be in either the metnc system or in pounds and 
hundredths of a pound, but not in  pounds and 
SrSark the weight on the k.ln sample and 
..lan r-prnrd :t on v data form. 
alrsureal?v^he weight of the end .-natu* -£ 
disregarded.   In drying some special •.terns  . ow 
ever   it may have to be considered.     W..en -h.it 
rLessary, weigh the kiln sample before and 
aftarT* end coated, the different being '.he 

iJhc of the mating.    Record that weient and 
Act It tmÏÎ sSb^uent weight« of samp, 

ing thTmTS the moisture sections> until mo.,- 
ture-free in an oven maintained at 214 ,o _-i r^ 
(101°^ W5» C). This usually tases 24 to 48 
hours. To test whether they are thoroughly dry, 
S a few sections, replace them in the oven 
for about 3 or 4 hours, and reweigh them. I 
£ y hat lost no weight, the entire group t 
Son. am be assumed to be moisture-frje t- 
trie ovens suitable for ovendrying are illustrated 
in figures to :md 40. pages 55 and oh. 

drviiig, because uie>    n"= \avpr nlace new v 

actions  and this would prolong ..it 

BcS:rK^x^;:Ätä 

ÜT'tÄÜ - &• -'"*"""" '•" ,mt"v 
,-ut moisture sections. _ 

Moisture   content   of   the   mo si IT 
calculated by dividing ^weight ot ¿ ,l ,prtwn 
removed  bv  the overdry   weight ^   "» ¡ 
and multiplvmg the q..ot.«entb>   100&   • > )f 

weight of the water *q^'* »«^f n *      f 
K
rmula ,he seniori minus its ovenury weight, nie 

(or this calculation is. 
Moisture content in percent- 

ong^jdjy^gjUj^o^endr^^ ,1: 

ovondrv weight 

»U 
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Example: Calculate the »^wmo»^ con- 
tent of two moisture sections M- W. tüP» wtuM> 

Green weight of moisture section a, 
=98.55 grams 

Ovendrv weight of moisture section a, 
= 59.20 grama 

Green weight of moisture section a, 
=86.92 grams 

Ovendrv weight of moisture section a, 
= 55.02 zrams f 

Wanted: the average  moisture content ot 
moisture sections at and a,. 

Two methods of calculating average moisture 
content in percent can be used. 

Method 1 

Moisture content of section a,= 
98.55— 59.20^.^n^rtft í percent 

59.20 

Moisture content of section a« 
86.92-55.02      nn^an percBnt 

55.02 

The   average   moisture   content   of   moisture 
sections a, and a, is : 

66.5-58.0 =62.2 percent 

Calculating Ovendry  WeiglU of Kiln fmpU.-- 
The moisture content of a kiln sample at the time 
ofS'and weighing is assumed to be the same 
Is the average of the moisture content values o 
Se two moisture sections cut from each end u 
he 2npE    Knowing this value and the weight 

of Ample at the time the sections wer, cut, 
•L ovendrv we-.ght  of  the  kiln sample can  be 
¿ulS by using the following formula: 

Ovendrv weight of 9ampie = 
Original weight of kiln sample   ^,inn    (2) 

100 -r moisture content of sample 
in percent 

Example: Calculate the ovendrv weight of kiln 
s.mSTi-1 i fi«. 93. top», the original weight of 
wffihi» 4.46' pounds, using the average moisture 
Tontea calculated for moisture sect.ons a, and 
a,, 62.2 percent: 

Ovendry weight of sample= 

4-46     y !00 = 0 02749X 100 = 2.75 pounds 
100^62.2^ 

Placing Samples in Kiln Charges 

Method 2 

If the sections are weighed together the com- 
Kini.l «rrran weight of sections a, and a, is 185.4/ 
^ri^and IS combined ovendry weight is 
114.22 grams.    Then. 

Average moisture content = 
185.47-U4.22 

114.22 
X 100=62.4 percent 

While the average moisture content of monture 

Lîhï? 1 the Calculated ovendry weight of the 
S£ ¿pie ÏÏinl either method will be the same 
when Reeled to the nearest 0.01 ^à. 

It * sometimes convenient, when making 
slide-rule or machine calculations, to use a short- 
cut method of calculating moisture content by 

the formula: 0_£1Snal^eigh1 _ j\ 

\ovendxy weight      / Moisture content' 
xioo 

Substituting the weights for moisture section a, 
in this forrauk 

Moisture content in percent of section a,= 

'?!2£_lV 100='1.6647-lr* 100=66-5 
,59.20       /' Ve 

ULn .ampi«,   do   not  project t»>vood the «lu* of  tue 
load. 



plea are representative of the stock being dried, 
they must at all times be exposed to the same 
drying conditions or they will ¡rive a false indica- 
tion of the moisture content oí the charge. For 
example, considerable moisture may be lost from 
kiln truckloads or packages of lumber that are 
not loaded into the kiln for several days or weeks 
after the samples are cut and weighed. The kiln 
samples representing this stock must be in the 
loads or packages during this period. Since kiln 
samples may dry faster than the lumber in the 
central parts of a load, it may be desirable to 
shield the sample pocket to slow up air circula- 
tion at that point. 

Locate the sample pockets at places in tlie loads 
where the samples can be easily removed and 
replaced. In end-piled forced-circulation kilns 
the locating of sample pockets is relatively easv, 
because there is usually a walkway alongside 
the loada. In a double-track kiln, the pockets 
are placed in the sides of the loads nearest the 
walla. In natural-circulation kilns and most 
kilns of the external-blower type, however, the 
entering-air side of the loads is usualiv not ac- 
cessible, and the kiln samples have to Be placed 
on the leaving-air side. 

In cross-piled dry kilns of both natural- and 
forced-circulation types, there is seldom sufficient 
room between the ends of the loads and the walls 
to allow the operator to walk into the kiln. 
Only the load nearest the door is accessible. 
Samples can be placed in the ends of this load, 
or in the side facing the door. These locations 
are not the most deseirable, but there is usually 
no other choice. In such kilns, the operator <an 
get a good idea of how the dryness of the -umples 
compares with that of the stock in other ¡arts 
of the charge by making a thorough check of rhe 
final moisture content and quality of the kiln- 
dried stock. With this information he may, when 
drying future charges, be better able to judge 
from the moisture content of the samples when 
to change drying conditions »r ¡mil the charge. 

If a mixed kiln charge is being dried, place the 
samples representing each type of material in the 
truckloads or packages containing that material. 
For example, if 4/4 and 0/4 pine lumber are being 
dried in the same charge, put the 4 4 san.pies 
with the 4/4 lumber and the 6 4 samples with 
the 6/4 lumber. 

Some operators of un lighted kilns use small 
colored-glass reflectors or reflective tape on the 
edge of the sample or the edges of l>oards above 
or below the sample pocket. These reflectora are 
easily found wich a flashlight. To guard against 
replacing samples in the wrong pocket at'.er 
weighing them, put the number or letter of each 
sample on the edge of the board immediately 
above or below its pocket. 

Using Kiln Samples During Drying 

As drving progresses, the drying conditions in 
the kiln are changed on the basis of rhe moisture 
content of the samples at various times during 
rhe run. How frequently the samóles must be 
weighed will depend on the rate of'moisture loss; 
the more rapid rhe loss, the more frequently rhev 
must ne weighed, hnmediatelv »ifter thev an 
weighed, the\   must be returned to r|i,.,r pockets. 

Calculating Current Moisture Content 
ojf Sample 

To calculate the current moisture content of a 
sample, two weights are required; the current 
weight and the calculated ovendrv weight. The 
formula used is as follows 

X 100 

Current moisture content» 
Current weight —calculated 

ovendrv weight 
Calculated ovendrv weight 

Thus, if the calculated ovendrv weight of the 
sample is 2.75 po ¡«is and its current weight 
4 14 pounds, then: 

4.14-2.75 C urrent moisture content» r  
2.1 r) 

• 100 = 0.5054 <'100=50 5 percent 

After another day of drying, this sample may 
weigh 3.So pounds. The current moisture content 
of the sample will then be 

,C85 — 2 7. 
2 75 

• X 100 = 0 400 '' 100 = 40 0 percent 

If a slide rule or machine is used in calculating 
the current moisture content, the following short- 
cut formula can be used: 

Current moisture content= 
( 'urrent weight / t urrent weight \ 

' Calculated ovendrv weight        ' 
100 

Substituting the above values in this formula 

( ^4? -i) • 100= (i 400-n y îoo 

= 0.400     100 = 40 0 percent 

í se of Samples to Follow Kiln Schedules 
Kiln schedules provide for changes in kiln 

conditions as drying progresses. if the F'orest 
Pro« nets Laboratory schedules are used, it is 
r omine mied ihat drying conditions be changed 
when r!>e average moisture content of the wettest 
50 percent of the kiln samples equals a given 
moisture content in the schedule.   Sometimes an 

-J 
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operator may ''hange drying conditions according 
to the wettest one-third of the samples or the 
average moisture content of a -mailer .rroup if 
samples that may be distinctly wetter or more 
difficult to dry than the others These are railed 
the controlling samples. The moisture content 
of the driest sample determines when equalizing 
of the kiln charge should he started. 

Intermediate Moisture Content Tests 

If the moisture content of 'he moisture sec- 
tions does not truly represent that of the kiln 
sample, the calculated ovendry weight of the 
kiln sample will be wrong. This may mislead rhe 
operator into changing kiln conditions at the 
wrong time, with such serious consequences as 
prolonged drying time, excessive amounts of dry- 
ing defects, or nonuniformly dried stock. For 
example, if water pockets are present in the 
moisture sections but not in the sample, the cal- 
culated ovendry weight of the sample will be 
too low and its current moistuie content too high. 
Conversely, if water pockets ire present in the 
sample and not in the moisture sections, the calcu- 
lated ovendry weight of the sample will be too 
high and its current moisture content too low. 
These potential ill effects may be avoided by 
making intermediate moisture contení determi- 
nations. 

When To Make Intermediate  Tests 
When the calculated moisture content of one 

or a few kiln samples is much higher than that 
of the other samples, or if their rate of drying 
appears to be much slower than the average rate, 
make a check moisture content test on those sum- 
f>les to obtain a better estimate of their calcu- 
ated ovendry weicht. The best time for making 

these intermediate determinations is when the 
average moisture content of most of the samples 
is at about 20 percent. The intermediate deter- 
minations can be made on all of the samples in 
the charge if the operator wants a precise esti- 
mate of the final moisture content. 

How To Make Intermediate Tests 
Trim a section about 5 inches long on* one end 

of the kiln sample. Then cut a 1-inch-wide 
moisture section from the newly exposed end of 
the sample, weigh it immediately, and ovendry 
it. Coat the freshly cut end of the shortened 
sample and weigh it immediately. The new 
weight of the sample is the new ••original" weight 
usea in formula c2). After weighing the sam- 
ple, place it in its pocket in the kiln charge. As 
soon as the moisture section has reached constant 
weight in the oven, weigh it and calculate its 
moisture content  with  formula  (1).    Substitute 

the new moisture content value. ioc*»ihtr with the 
new original weight of the sample, in formula 
(2) to obtain a new calculated ovendry weight. 
Use the new calculated ovendry weight in for- 
mula {'•]) to obtain the current moisture content 
oi the sample in all subsequent weighings. 

A moisture content test may be necessary near 
the end of the run to check rhe moisture content 
of the samples before starting equalizing and 
conditioning treatments. 

Final Moisture Content and 
Stress Tests 

After the lumber has been dried to the desired 
final moisture content, the drying stresses re- 
lieved bv a conditioning treatment, imi the charge 
pulled from the kiln, the tinai moisture content 
and stress tests can be made on the samples. Testa 
of boards selected at random from the charge 
can also be made. 

Cut three l-inch sections, several inches in from 
an end. from the samples and selected boards. 
Use one of these sections to determine the aver- 
age moisture content by formula ill. Use the 
second section to determine the distribution of 
moisture in the section by cutting it into a core 
and shell (rig. 'J5Ì. Weigh the core and shell 
separately; ovendry and reweigh them; and cal- 
culate their moisture content by formula (1). 
Use the third' section for a stress test to deter- 

rrniCXN£SS   OF  KILV    SAMPLE 

-. t—   "4    ^MCK\cSS 

ii -io"<Mi«-r 

Fíame ;>.*>—Method of cutting section for determination 
of distribution <>f moUturo In sljell .ind «"»re. 
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mine the effectiveness of the conditioning treat- 
ment in relieving casehardeiung (tig. 'Jri). 

Recording Drying Data 

Properly recorded ami evaluated kiln sample 
data assist the operator to ( 1) modify the drying 
schedule on subsequent charges to obtain faster 
drving without sacrificing quality, r¿) develop 
time schedules for certain classes of material; 
(3i determine the effect of seasonal weather '.'on- 
di t ions on drying time; and (4) check the per- 
formance of "the dry kiln und determine me 
causes for nonuniform drying and seasoning de- 
grade. 
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The kinds of data to be recorded will vary with 
the drying job. On a test run in a new kiln, on 
a new class of material, or on a new or m od i tied 
schedule more drying data are required 'han are 
ordinarily necessary. Likewise, the morn precise 
the drying job. the more data needed. 
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date drying was -tarted, the drying -ciiedule 
used, drying rime, drying defects, method and 
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Kiln sample data should be recorded on suit- 
able forms, such as those supplied by dry kiln 
manufacturers. Many kiln operators develop 
their own data forms, or modify available forms 
to tit their specific needs. Forms for recording 
drving data on •) of 10 samples in an experimen- 
tal charge of 4/4 soft maple are shown in figures 
97, 98, and 09. 

Preliminary kiln sample data should include 
moisture section and kiln sample numbers and 
other data shown in figure 97. Origin of mate- 
rial, grain, rings per inch, defects, and other data 
can be added if required. 

Drying data obtained for euch sample during 
the kiln run are entered on a kiln sample record 
form (fig. 98). Other data, including kiln num- 
ber,  board  footage  in the charge, species and 

thickness, and date drying was started, ran be 
entered as required. Some of the data recorded 
on the kiln sample preliminary data form (fig. 
97) can also be entered on the sample record 
form. Also recorded are the data covering rhe 
intermediata moisture determinations and the 
data for the moisture regained during the condi- 
tioning treatment. If a record of the weight of 
the end coating used on the kiln samples is re- 
quired, it also would be entered on this form. 

Mointurf. and Strtis Data.—The data for 'he 
final moisture and stress determinations •••in be 
recorded on a form like the one shown in fiirure 
99. The degree of i:asehardening present in the 
stock is noted in this form. Supplemental mois- 
ture data, such as those obtained" with moisture 
meters, should also be recorded. 

KILN SAMPLE 

PRELIMINARY DATA FORM 

Species   SCA"T   M*A*L£ 

Grade      HflXfQ  

Sheet No. 

Origin   W/<SCO*¿/*f  

/ 

Grain      MtX£"0 

Nominal thickness 

Date    /o/sc/st 

3k. 

Remarks:    Pj&T/ALLV ¿4/#   O#/£-0 

Moisture content sec Liona Kiln sample .Rings 
per 

inch 
Sample 

No. 
Section 

No. 
Green 
or 

initial 
weight 

Ovendry 
weight 

Molature 
content 

Green 
or 

Initial 
weight 

Calculated 
ovendry 
weight 

Defects 

/or 0*<f 
/h 

Gm. 

¿2520 

Gm. 

/65.0* 

Percent Lb. 

796 

Lb. 

/* / 36.¥ /vá/v<r 

2 2a anel 
2ò / 953*4 /47.41 32.5 ¿.93 3**4 /â 

3 
3 a and 

36 /°90¥ /35B6 ' ¥4>.5 /0.*3 7/2 /5 A/one 

n-iii»ii~r 

FlQOSÏ -Data  form   tilled  In  with  preliminary data   on  3 of  10  kiln samples reprewntlnK a  .-hanje of  •,  soft 
maple.    Die Z moisture «cimis i-ut from each sample wen1 weighed together. 
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Kiln No.    ^ 

Date      /'/l/s/ 

MOISTURE AND STRESS RECORD 

Run a tar ted   /a, 

After conditioning   

*A'A r£L 

Sample: Shell              : Core              : Average            : Caaehaxdening 
No. 

/ 

Wt.  :0.D,  : 
: vt.  • 

Gn.  : Gn. ! 

3Se¿ 3Z8/' 

M.C. 

...... 

9/ 

Wt.   :0.D.   : 
: wt. 

Gn.   '. Go. 

34>.5S.33.éO' 

M.C. 

..... 

8.8 

Wt.   : 

Gm.   • 

75.J9 

O.D.   : 
wt.   : 

Qm. 

**7* 

...... — 

^ 38.51:35.77 79 29.37.27.35 s./ 7$37 <>?& 79 ¿4./<S*T 

3 \¥3.70:¥a70 74 '\4*8t\ikS9 7.7 \/0¥/6 :96.7o \ 77 :   y-5V*f 

:          : 

FIQüB* 99.—Form for recording dual moisture content and atrmw data for three Win samples. 

Plotting of Data 
Piota of drying data 3how at a glance the time 

required to reach a certain moisture content. 
A plot of the average moisture content of the 
controlling samples m a kiln charge of 2-inch 
black túpelo is shown in figure 100. The curve 
shows the moisture loss to be fast and steady. 
Curves plotted from data obtained from each 
sample are useful for checking kiln performance 
and the reliaoility of the moisture content values 
of the samples. ' For example, if the moisture 
loss data on samples in the same zones in a kiln 
consistently indicate, on several charges, a slower 
or faster «Irvine; rate than the other samples in 
the charge, it is evidence of a cold or a hot zone 
in that location. The source of trouble can usu- 
ally be found and corrected. On the other hand, 
if it is known, or an investigation shows, that the 
cause is not associated with a cold or hot zone 
in the kiln, it can be suspected that the calculated 
ovendry weight of this sample is inaccurate and 
an intermediate moisture content determination 
Ifl   TIPfHiPQ 

Drying data obtained for an experimental kiln 
charge ot green 4/1 northern red oak are plotted 
in figure 101. The drying conditions during the 
run are plotted, along with the moisture loss of 
the controlling samples and the driest and wet- 
test samples.    The effect of changes in drying 

Í8S315 0—«1 8 

conditions on the rate of moisture loss from the 
samples is appar»iit. Also shown is the effect of 
the equalizing and conditioning treatments in re- 
ducing the  difference  in average moisture con- 

lOV- 

0       113*567      19      0 
Tim   D*rs> 

M-109007-r 

Fiorili   UK) — M'iiHtun»   LiititPiit unie   curve   fur   'J inch 
Muck túpelo. Rowing A fast, sternly lo.« of moisture. 
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Fioca* 101.—Chart ahowln* kiln-drying srhtMlule anil moisture content at various Urne« durtn* drying i>f *+ northern 
red oak. 



tent bet-ween the driest and wettest samples in 
the kiln charge. 
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