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Sash Gangsaw Mills 
To Northeastern Conditions 

S p e c i a l i s t  i n  L o g g i n g  and S a w m z l l z n g  
N o r t h e a s t e r n  F o r e s t  E x p e r i m e n t  S t a t  i o n  
F o r e s t  S e r v i c e ,  U.S. D e p t .  A g r i c u l t u r e  

NORTHEASTERN SAWMILL OPERATORS have been eyeing the  
sash gangsaw m i l l  with new i n t e r e s t  i n  the  pa s t  few years. 
This type of m i l l ,  which cuts  a whole l og  o r  cant a t  one 
t h e  by means o f  a number of s t r a i g h t  saws s e t  i n  a sash 
frame t h a t  moves up and down, was ra ther  common i n  the  
Northeast around t h e  t u r n  of t he  century. 

However, t he  "Yankee gangsawsm used i n  those days 
were a l l  cant  gangsaws; they were best  adapted tocsawing 
squared timbers o r  rectangular cants  t h a t  had already been 
squared up on a c i r c u l a r  o r  band sawmill. By t'he ea r ly  
1930 s , t h e  Yankee gangsaw was no longer i n  use i n  New 

There were a number of reasons f o r  t h i s  ecl ipse  of 
the  sash gangsaw i n  t he  Northeast. These were b ig  machines, 
adapted t o  sawing selected port ions of b i g  logs,  i n  a b ig  
m i l l .  As t he  average s i ze  of the  logs  supplied t o  North- 



eas te rn  mi l l s  become smaller and t h e  stands being logged be- 
come more scat tered,  portable mills took the  place of s ta -  
t ionary  i n s t a l l a t i ons .  Also, lumber-grading ru l e s  became 
es tabl ished a f t e r  World War I, which put a premium on sawing 
the maximum amount of high-grade lumber from these  smaller  
logs. Consequently sash gangsaws became l e s s  popular. 

The new element t ha t  has brought about t he  recent  in -  
t e r e s t  i n  sash gangsaws i s  t he  development of machines of 
smaller s ize .  These smaller gangsaws were f i r s t  developed 
i n  Europe f o r  sawing round logs,  pa r t i cu l a r l y  i n  Germany and 
the Scandinavian countries;  but  now there  a r e  a number of 
manufacturers i n  t he  United S t a t e s  and Canada. 

Since World War 11, eleven sash gangsaw mills ( a l l  
but two of them b u i l t  i n  ~ermany) have been i n s t a l l e d  i n  t h e  
Northeastern S ta tes .  A number of addi t ional  Northeastern 
lumbermen a r e  considering the  i n s t a l l a t i o n  of t h i s  type of 
mi l l ,  and numerous questions concerning t h e i r  adap t ab i l i t y  
t o  Northeastern conditions and pract ices  have been received 
i n  recent years by the  Northeastern Forest Experiment Sta- 
t ion.  The data  i n  this report  were compiled i n  answer t o  
some of these questions. 

B. 
U t i l i t y  Of 

S a s h  G a n g  Mills 

The sash gangsaw m i l l  i s  a f a i r l y  expensive machine. 
I n  the  s i ze s  adapted t o  most Northeastern logs it costs  be- 
tween $20,000 and $50,000 plus i n s t a l l a t i on .  These mills 
generally require a permanent i n s t a l l a t i o n  on a sturdy con- 
c r e t e  foundation t o  overcome the  inherent  v ib ra t ion  of t he  
up-and-down cu t t i ng  motion. Despite i t s  slow cu t t i ng  speed 
(generally 10 t o  30 l i nea r  f e e t  pe r  minute) t h e  sash gangsaw 
i s  a productive machine on medium and la rge  logs,  because it 
makes so  many cu t s  a t  one time. The smaller logs  may be fed 
i n  at  f a s t e r  ra tes ,  but productivity with them i s  lower be- 
cause of t he  fewer cuts  made and the  narrower mater ia l  
produced . 

Some grade i s  necessari ly sac r i f i ced  i n  cu t t i ng  t he  
ordinary range of logs, e i t h e r  hardwood o r  softwood, i n  a 
sash gang mil l .  I n  most species t he  higher grade mater ia l  
i s  concentrated i n  a r ing around t he  log, jus t  under t h e  
bark. When the  log  i s  sawed through-and-through, t he  good 
side-cuts a r e  obtained from t h e  two s ide  faces; but the  
high-grade mater ia l  on the  top and bottom of the  log comes 
off on boards with the  lower grade hear t  material .  

For an industry using i t s  mater ia l  i n  narrow widths, 



Figure 1. --A sash  gangsaw. This  German-built machine 
i s  i n  use a t  a sawmill a t  G x s a c t i e ,  N.Y. 

Such a s  a wood turnery,  this i s  not too ser ious .  But fo r  
one s e l l i n g  i t s  product i n  t h e  general market, where width 
and a u a l i t y  a r e  t h e  p r inc ipa l  factors  t h a t  influence pr ice ,  
it is  very- important. 

Some European mills minimize t h i s  grade l o s s  by sor t -  
i n g  t h e i r  logs  by diameters, and running them through two 
sash gangs i n s t a l l e d  i n  tandem. I n  t he  f i r s t ,  t h e  saws a r e  
s e t  with a gap i n  the  middle, corresponding t o  t h e  average 
width of t he  low-grade heart  wood. Before passing through 



t h e  second m i l l ,  which has saws s e t  a l l  t he  way across  t h e  
frame, t he  l og  i s  given a 90-degree t u rn  s o  t h a t  t h e  good 
side-cuts a r e  again obtained from t h i s  por t ion  of t h e  log.  
This pract ice  i s  not feas ib le  f o r  the  major i ty  of Northeast- 
ern mills, which have a wider range of l o g  diameters pre- 
sented t o  them, and do not handle enough volume t o  j u s t i f y  
the i n s t a l l a t i o n  of two sash gangsaws. 

Consequently t he  sash gangsaw i s  general ly  recomend- 
ed f o r  use pr imari ly  with uniformly low-grade logs, o r  with 
species where high-grade output i s  not important. 

The sash gangsavr i s  inherent ly  a machine t h a t  cu t s  
very accurately.  The saws a r e  spaced a t  t h e  i n t e r v a l s  a t  
which cu t s  a r e  des i red,  a r e  put under a heavy tension,  and 
t h e  mater ia l  obtained i s  generally cut  t o  exact ly  those 
s izes .  Some Northeastern lumbermen, who formerly s e t  t h e i r  
c i r c u l a r  mi l l s  t o  cu t  1-1/8 inch t o  alloa. f o r  var ia t ions  i n  
sawing, have found t h a t  they can space t h e i r  sash gangsaws 
a t  15/16 inch and s t i l l  t u r n  out t h e  same 3/4-inch mater ia l ,  
d+essed and dry. 

However, t h i s  inherent  accuracy i s  of ten  upset  when 
byplpy, crooked, and poor knotty logs a r e  fed through t he  
machine. The heaving and twis t ing t ha t  r e s u l t  from these 
i r r e g u l a r i t i e s  cause inaccurate cu t t i ng  a t  best .  Sometimes 
they r e s u l t  i n  ser ious  jams and machinery breakage. 

Another object ion sometimes voiced aga ins t  use of the  
sash gangsaw i s  t h a t  it tu rns  out  so much round-edge materi- 
a l  t h a t  a s ing le  edger and edger man cannot keep up with it. 
When a round l o g  i s  sawed on a standard c i r c u l a r  o r  band 
m i l l  and i s  turned between cu t t ing  of the  d i f f e r en t  grades, 
much of the  mate r ia l  comes off the  headrig square-edged, and 
it needs no fu r the r  a t t en t i on  by the  edger man. 

S t a n d a r d  M i l l  And 

S a s h  G a n g  I n  Tandem 

Most of these  d i f f i c u l t i e s  with t h e  sash gangsaw a r e  
not insurmountable; they can be minimized by using a stand- 
a rd  c i r c u l a r  o r  bandmill ahead of the  gangsaw, t o  s l ab  off  
two opposite faces and perhaps obtain one o r  two high-grade 
side-cuts under t he  slabbed faces. 

Then t he  remaining cant can be given a quar te r  turn,  
and put  through t he  gang. Because t he  cant  now has two f l a t  
faces,  most of the  feeding d i f f i c u l t i e s  experienced with 
round logs a r e  eliminated, and the  gang w i l l  do t he  accurate 
cu t t i ng  of which i t  i s  capable. Much of the  product, of 



course, comes out of the  gang already square-edged, so  the  
edger man has no more than h i s  n o m l  amount of work t o  do. 
Loss of product ivi ty  i n  sawing small logs can be minimized 
by stacking two o r  three  cants on top of each o ther  f l a t  
face t o  f l a t  face  and feeding them through the  gangsaw 

One of the  s e l l i n g  points of t he  modern sash gangsaw 
m i l l  i s  t h a t  t h e  r e a r  end of the  log can be sh i f t ed  l a t e r a l -  
l y  on i t s  carr iage a s  the  log  i s  being fed through the  m i l l .  
I n  this way it i s  possible t o  saw around a gradual sweep i n  
the  l o g  and produce boards with t h e  same gradual curve i n  

r i a l  i n  t he  p i l e .  Consequently, i n  t he  tandem setup recom- 
mended above, such sweepy logs should be slabbed with the  
lfhornsll e i t h e r  up o r  down on the  standard sawmill carriage.  

Necessity For 

C h a n g i n g  Saw S p a c i n g  

Many sawmill engineers s t i l l  recommend t h a t  the  logs 
received a t  a sash gangsaw m i l l  be sorted by diameters, and 
t h a t  one s i z e  c l a s s  be run through t h e  m i l l  a t  a time with  
one saw spacing; then the  saws can be changed t o  a d i f f e r en t  
spacing and another diameter c l a s s  can be run. 

Figures have been presented i n  adver t i s ing  l i t e r a t u r e  
and i n  various publications t o  show tha t  @eate r  volume re"- 
coveries a r e  obtained from large logs when 2-inch, 3-inch, 
and even t h i cke r  cut t ings  a r e  made from t h e i r  centers. These 
f igures  a r e  based, however, on t he  common pract ice  used i n  
o ther  regions when cu t t ing  softwoods: edging 1-inch lumber, 
as we l l  a s  th icker  material ,  t o  the  next lower even-inch 
width--4-, 6-, 8-inch, e t c .  I n  t he  Northeast, 1-inch boards 
of softwoods such a s  spruce and white pine  a r e  commonly 
edged t o  odd-inch widths (5-, 7-, +inch, e t c .  ) as  wel l  a s  
even-inch widths. It i s  believed t h a t  t h i s  expensive sor t -  
ing  of logs  might be l e s s  important i n  t h e  Northeast than 
elsewhere. 

6. 

The e f f e c t  of t h i s  Northeastern edging pract ice  on 
volumes recovered from logs of d i f f e r en t  s i z e s  with d i f -  
ferent  saw spacings was t e s t ed  by s ca l i ng  t he  width of 
boards and dimension stock obtainable from several  saw 
spacings. This was done by diagramming the  ends of logs  of 
6-inch t o  20-inch diameters. 



The r e s u l t s  of t h i s  t e s t  a r e  presented i n  t a b l e  1. 
This shows t h a t  t h e  greater  recovery obtainable from 1-inch 
lumber by edging t o  odd-inch n id ths  a s  wel l  a s  even-inch 
widths p r ac t i c a l l y  counterbalances the  increased y i e l d  ob- 
ta ined by s e t t i n g  t h e  saws f o r  th icker  cu t t ings  on t h e  
l a rge r  logs.  The t e s t  indicated t h a t  t he  Northeastern 
lumberman would obta in  6 percent g rea te r  y i e ld  when a l l  saws 
a r e  spaced a t  1-inch in te rva l s ,  f o r  the  range o f  diameters 
given i n  t ab l e  2, than his Southern o r  Western compe,titor. 

Table 1.-dommrativ. output of sash ~anessr  milla with differant  sax s w c i w .  i n  board feet  

(For 12-foot logs) 

Saw spacing 
Log diameters, i n  inches 

( in  inches) - 
6 7 8 9 10 ll 12 13 14 15  16 17 18 19 20 

A 1 1  1 inch 84 1W 1ll 136 156 177 200 224 248 

1-2, mst 1 86 103 114 140 161 Igj 206 231 257 

2-2, rest 1 12 21 32 43 56 fi 87 104 116 143 164 187 2 l l  237 264 

1 - 3 , 2 - 2 , r e s t l  8 18  28 40 54 60 85 102 114 142 )lb41 187 211 238 265 

2 - 3 . 2 - 2 , r e s t l  - -- 22 ?4 48 64 81 99 111 140 162 186 212 239. 267 

3 - 3 . 2 - 2 , r e s t l  - -- 16 30 44 6Ll 78 97 110 140 164 1190 217 245 2751 

Note: Blocked figures indicate o p t h m .  
i 

Remassion 4ua t ions  

A l l  1 imh: . a d 2  - 7.67 
1-2, nst 1: .665d2 - 9.1. 
2-2, rest 1: .6wd2 - 12.5 

1-3. 2-2, r e s t  1: .705d2 - 16.9 
2-3, 2-2, r e s t  1: .730d2 - 24.6 
3-3, 2-2, = s t  1: .nw2 - 32.9 

Table 2.-Volumes obtained from optimm s c a c i n ~  aa compared t o  p o d  averape spacing 

Sash gangsan m i l l  C i rcu la r  nil1 
Log ( In te rna t iona l  

diameter Logs optimum spacing dztf ri:: 1,, &-inch kerf) 
( inches)  

Pe r  log  I Total  Per l o g  To ta l  Per l o g  To ta l  

No, Bd.ft. Bd.ft. Bd.ft. Bd.ft. Bd.ft. Bd.ft. 

7 4 24 96 21  84 20 80 
8 8 33 264 32 256 200 
9 18 44 792 43 774 25 3 5 610 

10 22 57 1,254 56 1,232 45 990 
11 ' 1 5  7 1  1,065 7 1  1,065 55 825 
12 1 3  87 1,131 87 1,131 70 910 
1 3  5 104 520 104 520 85 425 
14 3 U 6  348 116 348 100 3W 
15  3 143 429 143 429 115 345 
16 2 164 328 164 328 130 260 
17 2 190 380 167 374 300 
18  2 217 434 211 422 170 
19 2 245 490 237 474 190 380 

340 

20 1 275 275 264 264 210 210 

100 -- 7,806 -- . 7.701 -- 6,195 

I n  f ac t ,  with t h i s  representative d i s t r i bu t i on  of log  
diameters (based on a spruce operation i n  Maine) only 1.3 
percent more volume could be obtained by t he  optimum saw 



spacing f o r  each log-diameter c l a s s  than from use of a good 
average saw spacing (two 2-inch cu t s  a t  t h e  center ,  t he  r e s t  
of t he  log  sawed i n t o  1-inch mater ia l ) .  T h i s  i s  shown i n  

The f a c t  t h a t  higher p r ices  can o f t en  be obtained f o r  
t h e  th icker  cu t t ings  may s t i l l  make it des i rab le  t o  change 
t h e  saw spacing f o r  t he  large  logs t o  recover the  maximum 
poss ible  y i e l d  of t h i s  th icker  material .  

The modern round-log sash gangsaw mills made i n  
Europe and i n  this country o f f e r  a t t r a c t i v e  p o s s i b i l i t i e s  
f o r  use under current  conditions i n  t he  Northeast,  part icu- 
l a r l y  f o r  c u t t i n g  low-grade softwood logs. 

There a r e  some d i f f i c u l t i e s  i n  t h e i r  use with round 
logs ,  including t h e  heaving and twis t ing  that occurs i n  saw- 
ing bumpy and crooked logs,  l o w  product ivi ty  with small logs,  
l o s s  of high-grade wide cut t ings  on many logs ,  and a tremen- 
dous edging job vhen t he  product a l l  has t o  be square-edged. 
But most of  these  d i f f i c u l t i e s  can be el iminated when the  
sash  gangsaw i s  used i n  tandem with a standard c i r c u h r  or  
band mi l l ,  and t he  logs a r e  f i r s t  slabbed on two opposite 
s i d e s  on t h e  standard m i l l .  Such a setup i s  recommended. 

Sor t ing  logs by diameter and running one diameter 
c l a s s  a t  a time through the  sash gangsaw, with a change of 
s a w  spacing f o r  each c lass ,  i s  shown t o  be l e s s  important 
f o r  volume recovery under Northeastern condit ions than i t  i s  
elsewhere. I f  th icker  cut t ings  br ing a mate r ia l ly  higher 
price per  board foot ,  i t  may s t i l l  be des i rab le  t o  s o r t  out 
the l a r g e r  logs  and change the  saw spacing t o  produce more 
of t h i s  c l a s s  of material .  

With these  pract ices  the  sash gangsaw m i l l  i s  be- 
l i eved  t o  be wel l  adapted fo r  greater  use i n  t h e  Northeast, 
p a r t i c u l a r l y  f o r  cu t t i ng  t he  common run of low-grade sof t -  
wood sawlogs, o r  i n  cu t t ing  hardwoods f o r  s t r u c t u r a l  pur- 
poses o r  f o r  squares fo r  the  ~ood- tu rn ing  industry.  
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