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Cha ter I 

INTRO DUCT I-ON 

Th1s p per has a s a aubJeot t h logging nd 

milling op r a tions of the Michigan R1ver Timber Company 

dur1n the w1nter of 1948- 49 . The oper tional area 

looa t don t he Routt Nation l Forest ne r Gould, 

Color do {fig . 1 . ). 

The ur . oee f this stud ·, is : 

1. To resent an accur~ te d ecr1 lion of a 

1nter logg1ng and m1ll1ng o er t1on 1n Northern 

Colorado . 

2. Tom ke time studies of t h f lling nd 

buek1ng operat1one and inter ret the dat . collected 

from time studies nd other sources. 

, . To rov1de b s1o dat for future time and 

coat studies · y Oolor do A & M forestry students. 

8 
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Ch ter II 

BACKG OUND T~RIAL 

1mber JLl.... oontr gt 

be or1g1n l timber le for th1 a r w s 

m de 1n June, 1936, nd 1eh1g n Riv r Timber Com ny 

h s be n 1n cont nuous o erat1on 1nc then . The eale 

was fJr roxim tely 77 te t; ho v r, 98 MM re t 

h ve been out to d te and tn final out 111 e over 

100 feet . The timber waa urch ed from an ar a ot 

about 16,8 0 aore , in To sb1 .5 nd 6N, R n es 76 and 

77, 6th P • . , 1th1n Routt N&t1on l For et (f1. 1.). 

S- a l ( 1936) . 

At res nt t he stum ge rice 1a ~3. 5 er • 

10 

tt . b. m. for 11 thr 

Ehgel nn _rue , n 

in T ble 1 . 

s eo1e cut, 1 . e . , lod ole pine, 

l 1ne f1r. Pole ric a r found 

T bl 1. -- OLE ST PAGE RATES 

Pol L n th Price 
feet lin 

16 .... 19 4 . 00 

20- 29 4.50 

J0- 39 11.00 

40• 49 18.00 



:l!7i6 . 2--Stri "? cle0 rcut to dianeter li:"lli t . .1 ot e con
trast vri th m1cut e_re, in background. . 

11 



Fi6 • 3--0vermature Lod;_:_,epole .9ine clearcut in blocl;s , 
uncut in backcroun.d . Contrest uith ::Yig . 2 . 

12 
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The timber a le oontr ct requtres th ton 

design t d areas , all Engelm nn rue 14 inches D. B. H. 

nd over , mu t be out . The top d1 meter of merchantabil

ity 1e d 1gn ted a e1 ht inch s . 

Sl eh must be 1led nd burned along m 1n road 

t th oom any' exp n e•-th1e 1noludes rox1 tely 

1 ercent of the t t la le ar &. Th cutters re 

requ1r d to lo the br nohe · fro the entire 1n tem. 

Silvioultur 1 method 

•1e out ting ethod u ed in the e 1 s a str1 

ayst m. Th e trip s run gener lly long the contour, 

although on level areas the tr1 r 1 1d out on a 

com line (r1 . 2 nd 3. ) . he tri p 1dth is from 

400 to 800 f et . Block cutting 1 so etimes r ot1ced 

on ov rm tur t ands or lodg po 

tory. 

1ne 1th no under-

Th llo able nnu lout from this rt1on or 
t he Routt ation l Forest 1 s 10 MM r et . Thi means 

th t 1t Michigan River le outt1n 10 f et annually no 

other a le could be de . Ho ver, t hey ha not l ys 

met heir llo ble out, and thi ye r other enl h v 

been m d on the d1etr1ct to make up the def1c1t. Thi s 

undercut oocur ed inly dur1 the ay ye rs . In 1947 

nd 1948 the nnual roduotion a over 10 f eet . 

Are de cription 



Timb r volumes run fro 10 to 15 thous nd feet 

er er , lodgepole 1n const1tut1 the Jor volumes, 

1th a elm nn ruee nd lp1ne fir follo 1n 1n th t 

order. V n (1 49} . 

As might be expected in the lodg ole e and 

n e · nn rue t yp of the oentr 1 Rocky 4ount ins, 

the topo r hy is rolling to te , and eleva tions v ry 

b t n 9000 and 10,400 fe t (ft. 4.) . 

,O~mer 1 pl.etur.!a .Qf te--rlong ,oper9:t!,o;i 

1ch1g n Riv r h lt lumber y r d 

Colorado, 22 mile north ct' Gould (fig . 1.). 

t lden, 

During th 

er some 16 too lo 

lde and mill d th r e . 

re h uled from the woods to 

Th1 mill about 3000 feet 

er hour• but doe not show muoh of rof1t. Doubtl e 

th! 1 t 1 t rtly due to th e tr mely sm 11 

ver leg size- -for the summer of 1948 t he verag 16 

root lo hauled to al n oont 1n d 50 ft. b.m. 

nd t · 

m111 

bl a 

hor e 

ort bl ill s roduced most of t he lumber 

for the oper tion. Last um er 10 ort ble 

. r contract d by the co ny, h11 five ort-

1nt r or 1948- 49. ere 1n o eration dur1ng the 

All of the ek1dd1n 1 no don by single 

In 1947 tree len th lo 1ng 11th tr ctor 

tried . Ho ever, 1t we found tha t 11 l e ve tree ere 

ba dl y c rred by thl ty e of o er t 1on , nd t he r e ro

ductton suffered . Th~retore , tree length 1th ct 

14 
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log ing 1s erm1tted only 1n overm ture lodge_ ole str- nds 

hich have- no underatory. 

Durin the 11nt r no ae 11n 1 · dori e by the 

Foreat Service on th1e s le .. 

or1od1o lly, t 1 t once 

111 scale etud1e ar run 

nth, nd from thee 

16 

studies t h r t1o 1a determ1n · bet en log eo le and the 

number ot t1 s cut. Fol" instance, tf 1000 ft. b. m. of 

logs e so l d on th kid· y n from the .e log s 2 

ties are out lu 0 i d lumber th n th r atio 1 

1000: 0 or 50, ,it th e r t i o it s only n oe sary to 

count the t1e s s d; ult 1 'b t he num ·er of bo rd 

f eet log so le er t1 ut (1 •• th r t1o figure) n 

arrive a t the t ot log eo 1. Tbe fi gur 111 v yon 

t his o eration from 50-70, 1 .e j if the m xim number 

of ties r out the f ur ould b., 50 nd vi eca. vera • 

Generally t h1a conver ion f1 ure w s bout 60. 

Thia r t1o fi gure 111, ot course, var y ith 

are , yer , I roduot desired, etc.; ho ever, the 

study 1.s l w ys current; so 11 ttle r r or 1 s incurred . 



to 
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Ch ter III 

STUDY THODS 

For the k1ddtng nd cutt1n ti stud1e to 

tches e-re u d to t1m e oh 

r1 . t a toh 1th as 

s oft o r -

oond h nd · a used 

to record tot 1 time. Th ase time · ere then ad ed 

together . nd t e1r tot l heok d against th true total. 

It w ound th t l1ttl rror occur d 1n at t1ng and 

stop 1n the· tohe • eo atter th first d y the ov r 11 

time for no er ' t1on w n t t kn. Thie allo d more 

time r r observe.tio • 

ch to a toh r at ned by 1 1nch cord 

to Jack t bre st ocket, 1ch 

tor 1th r note t 1ng or 1d1n 

no 1ch often 1 t deep 

tem_ r tur r aohed • o d gr 

w tehe tunet1oned erfeotly. 

left both hands fr e 

in mov1n round 1n the 

{ f1 • 5.). Thou h the 

Fahrenh 1t, the to 

1 17 

The t1 . e tudy she ts re ke tin a; x 9 i nch 

met 1 t tum holder th t fit e sily into a h1 oket , 

and ·h1ch rov1d d a f1rm b .se for not t 1n, Rnd pre

vented t he ehe ts from being dam ged . An ideal sheet 

holder would be one 1th wooden covers. Tn1s t y e ould 

have mos t of he ad ant es or the met l tatum , but would 



Fig . 5--1.fr i t er on t·'1e rir,ht t8.bulat L1::s data durin[; 
ti·-1e study . l:ote stomvatcl1. on pocket . 

18 
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not 'beoome n arly fl cold to th touoh 1n belo zero 

th r. The JH en 11 u e f or note t 1ng waa t1 d to 

loo of tring th t wa worn around he nee. easure-

ents w re t kn to th neare t 1noh 

ta e. 

th a teel ook t 

T rad y w s ohos n s the bet t m tudy 

y. n ond y th r the o s1b1l1ty or over 

from the big kend; rid y n S turday th m n and 

horse , , tioul rly the horses, ere b dly f t1gued; 

u sda and Wednesd y ere rob bly th d ys of optimum 

eff1e1 ncy, ther tor not oon 1dere tor r ent 

aver g oond1t1one. 

r mGde to ' l d n . or 
thee , one tom e r 11m1n ry reoonn 1 ance; to 

to obt 1n o f1oe inform t1on at lden; and fiv were 

ent 1n the woo mak.1 time etudie, t 1 hoto-

gr _hs, nd j th r1ng inform tlon on 11 h e of t he 

o er t1on . These tr1 er de from the 15th of 

Janu ry until the 17th of a rch, 1949 . 

It should be noted th t the tem r ature during 

the time studies r n from ... :30 degr e F. to 45 d re 

F. The ano • d pth v r1e trom 2 1/ to 1/2 fe ton 

the level . 



Ch pter IV 

STUDY A LYSI S 

T.n1 inter, M1ch1g n 1ver mployed bout 60 

m ninth 1r ood o r tions. Five orte.bl mills were 

1n o er t1on. 

20 

Oen r lly the mill crew on lated of three men , 

ofrb· rer, an a t a l r. h m 11 w u ually 

up 11 d 1th logs by t 1 0 or thr e cutter r: nd t o 

sk1dder --lo ere k dd d r ctly to the a 1dway. 

i:3oth ti 8 an s1d lumber r roduo d a.t the 

111 n t hen h uled 26 mil e to the lumber y r d in 
. lden • 

. , t ooda l 

See A 
~ 

nd1x for Un1 n 

In th follo 

ha e 111 b d or1be 

Cutt\ng 

All outt1 

bor red on oontr .ot bas1 . 
or 1ng A re ent o.nd wage 80 le. 

a e ohs ar te o er tion l 

nd d1 OU sed 1n detail. 

w don by one man ere , due to 

the 11 81 

er ge log e1 . 

of th tr e . For the outting study the 

a 34. ft. b. m. Se Table 2 . 



21 

T ble 2 •-CU TI NG L : LOG DIAM T R FREQ.U CY, LOG 
SCALE CONTENT VER.AGE LOO 

Length D • • b Sm 11 n 
Fee t I nohe 

8 10 l l 14 15 16 

a 2 4 1 9 7 4 1 1 

10 l 1 

11 8 2 1 

1 2 l l l 

'ot u ber Lo 55 
Tot l ~ .1cr1bn r D.o • . . . , 
Aver e Log t. b . flh ~4 , 9 

• 
C :--- four foot S1mond umb r 

a -1 s u y mo t of th outt r stud d .· o r a 

had be n tr1 d v ru. t1 e on he o r t1on, but the 

en u 1n th m coul not m re ao b ge . 

Both 1 le a nd double b t d e r e u ed 

by the ut '" er f or 11 b1 n notoh1 • n l bit, 

of oour e, a b tter ed. to dr1v1 s, h1le 

the dou 1 b1t r equ1r -d h.ar n1n { 1 , . 6 . ) . 

n eight root SU 1ng t10 1 e rr1 d by 

all outt ra. Some outtel" had a v ry he v y rn r k i ng stick 

h1ch w u d to ry th buo d lo rt 80 t he 

k1dd r ould h e n 1.er t1m hoo 1 · u . . 0th r 

cutter bro e th log art by blow 1th the xe. 



J?ig . 6--Cutte:r equi p1tent : h - foot c:i..~os.3 cut , c....Xe 
m~rl<::i.:.1.g gole , ·r;ed_;es , etc . on stunp . Lote 
t :at saw has fo 11:c bac ~ t eetl1 knoc~ed ol'f 
so th21.t they co..n ' t r ·_p shirt or jacket 
\"J_~il e f allin5 • 

' '.) 



The sap ood as g ner lly fro en~• this rule 

for slo er Stitw'1.ng th n during th su 

used to fac!.11 t te s W1 . · • Or dina ry sa:t.f f111 methods 

h d to be mod1f1ed, due to the extreme cold and fro en 

't OOdw Raker teeth oould not be too de · ly tbl"O t ed or 

they wold have a tenie cy to break off. Rakers · re 

of eouree kept al1g:htly longer t h 

saving . 

t hose for ummer 

The cutter carried he follo 1ng equ1 ment: 

1 m n s , 4 foot, {usually Si monds · umber 223) 

l xe ( ole or double b1t) 

1 marking pole , 8 feet long 

1 shovel, square point an . D handled 

l bottle of kerosene 

2 to 4 steal edges 

ls gu ·e ( Si monds, And 

2 tile 

on, or D seton) 

e snow ~esented many 

... roblema. S1noe thi s as a government ea le ma.x1mum 

stump he1ght of 12 1 ehes was requi r- d-•th1a me t 

shoveling from t wo to three t et of sno 1ay from the 

tree (fig . 1 ,nd 8.). Due to the heavy snow, 1 0 . ,.; per• 

cent or t h e cutter•a oX"k1ng t1me in the study as s,pent 

sh.ovel 1n the eno Thi by 1t elf 0 c a. 1oned ,,. si ze .. • 

able drop in t he average hour-Y wage . 

Sno 1norea sed the t1me to ather equ1 ment, 

23 
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i[.; . ? --Cutter S~~ovelL b aown. to 12 ir..cL s·,u 1::_:> lei tt . 

l➔"if . 8--Cutter s 1oveli 1f, ; note le'='t .. :er case -;_'o:..' wede,es . 



move to the ne t tree, .nd the t1m to move from one 

outt1ng place to noth r bile buck1n lo s. ,;;,ome of 

th cutter thre th 1r s to then xt cut, in o er to 

1 a• to hands fre for the rk1ng. 

s now 1n the oro of th tr s incre se 

da er to the cutt r from "w1 o -ma er" nd r quired 

more careful f 111 g . 

~ ---- r r111nol9p;y . nd rpaul t,~: --'fabl 3 

giv 

follo· 

the form u d for the cutting t1 t y. The 

g nersl def1nit1ons a ly: 

Shovel time: begin hen shovel is f1rat 

iok du r1or to use nd ends when shovel 1 

down a nd axe 1 pick d u. 

ut 

F'all1ng ti e: begtn 1th end O•f shovel time 

nd n •hen tre 1s on the round . ( am_1ng 

ound th tr 

11 ttle t1m and 

rlor to eu t1 r quir d very 

a included 1n th t lllng t1 m .) 

Buo ~1 t1 et b g1 tor t h first 1 when 
l t log 

tr 1 on the ground and ends he t he lo 1a out 

throu h and op ned from he r t Qf the tree. 

Buok4. he in with nd o butt og 
?nd .l og 

a oond lo t1 e n e e w en th 1 0 ' ned om 

e r, t of the stem. 

L1mb1ng time: b g in 1t h n of a st log 

buok1 time nd ends · nth first tool is 

1cked u. 

25 
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ther t1me: begin 1th end of 11 b1 tlme 

nd ends att r th tool h been g th red hen 

th fir t te 1 t n to ard the rt t tr e. 

Mov ti e: b in 1 t h tb end of g the:r- time, 

1nelud s the t . me t en to mo-Ye to the next tree 

tter the t ool h ve been g ther • nd n ben 

shov l 1a t1r t 1eked u rior t o u e . 



T ble 3.- UTTI NG TI STUDY SH ET 

Buok!ng 
Cutter utt 1 Log Log 3 

D • . • b . L D.1.b. L* * u .. 1.b. L* T • 

19 15 1:.5:3 l~ 2:57 13 8 3 : 3 
11 e 1:57 11 1 : 3.5 

:;: 9 8: 9 19 15 10 4:00 14 10 5: 14 8 4: 0 
12 8 :50 9 11 l: 3 

20 16 1 .,: :4,; 1; 1 3:49 13 12 3:0 
10 8 1:3 8 11 1 : 22 

.5:06 

B J:40 :49 12 10 2: 9 11 2:34 8 11 2:28 
3126 1: 2 12 11 J. 5 10 8 2:38 9 8 2:51 

: 29 3:5 14 

C 3: 0 2:20 14 8 :. 4 11 8 :48 10 8 3: 7 
8 8 1:16 

D :05 2:50 13 11 8 2:14 10 8 3:12 10 8 2: 48 
1 :51 3:49 13 l 8 3:08 11 8 J:l 10 8 J:10 

9 8 :11 8 8 :50 
3:50 14 1 8 2,18 

E 0:48 :15 13 l ? a 1 : 4.5 11 8 1:49 10 8 1:51 
8 11 l: 29 

0:4:, 1: 5 lJ l 8 :09 11 8 1 : 43 10 8 l:l 
O:J9 2:36 1 l 8 1:54 11 8 1:21 10 8 1:35 

8 11 1: 03 

* L ngth ot log ** Tie ~ 
'l 



T ble :, ... -CUTTING TI E STUDY SH ET--Cont1nued 

C tter 
Bycltln~ . 

Log L1mb t h r . ov D l y Co nts 
D. 1 .. b . T 

A 12 8 2:30 
:00 0:4·0 0 

1t,~ l ·:45 l~:00 Tr e do n · he-n I r r ived 
12 8 2: 4.S 

0:.51 0: 57 

B 3:27 1 : 0 1•00 7: 00 It noo e• 
8 l 2 ! O · 0:JO C: 0 0150 s:os ally 1 --clear skidde r · 

C 9 8 :48 2:49 

D 8 11 :19 1:00 2 ·: 00 O: 5 Hun 
l 8 2:13 

4:12 L~ ~ 5 

9 8 l ·: :,o Be- t or ll cutt r 
2:13 1 : 2:3 

8 1 1!07 1:13 1 :21 
1 11 1 :32 

2:31 End of d y 

* Len th of' lo ** Time 
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It should b noted that th buc 1ng t1 ror 

ny lo d1 m ter 1nolude th time to ove ov from the 

l a et out 11 a . otu lea ng tie. oat l og 

out 1n 8- toot length 1th te l O•foot nd 1 - foot 

1 no-tbs, nd 80 11- foot loge er out tom k ne 

. rope . ven •1th the short log le hs mueh t1 . e 8 

a en in mov1 from cut to cut , n f1 ve l.o a 1n th 

buc 1n tu y n ver nge t1 ne of' 0 see nd er lo 

ent ·O her toolo, m. , n ove on to the next 

Alo 1nolud~d n he uckin t e 

t o me ur of. hen xt lo 

the t m 

the :rk1n 

u1re 

d 

re 

as 

cut. 

m K th outt i 

Onl 

l ce 1th th a e~ 

c unl o~k1n~ t1 e 1ncluded in the 

t bl R 0~ d l ny ti.e OU d not b , cu ately 

ter. ned , but R reg r (l '.37) u ed 1 _c n t for the 

figure on h1 s Ida.ho at dy, a n . erh p th1 r gur ould 

not be 00 t .r ron 1f a lle'i to th1 study. 

Since t h aver .g er h.o r wag a non for 

0 ttera D . nd of a.b e 3, it 8 po 1bl t o compute 

t heir le OU ly d oom - re it 1th their 

r e 1ou hourly ag • This done 1n the fol J.o dng 

manner. C tte D 1m d on t -ro eom_l t tr , :h1oh 

wh buo d up lo a. total1 70 rt. log 

RO P o. Th 8 too .68 minut ,.. of or . :.'ork1ng a t 

th1 m ace he ould cut 405 tt . lo ·e le r hour. 

Sine cut ter r eo 1V 5.30 er . b . m, hie hourly ag 



foi- t timed ork woul d b ~2~12 per hour. In the 

rev1 us t wo onths cut er D averaged l . 80 pe•r hour~ 

Cutt r E out 400 te t 1n 4-0 . 0 minute or 600 

feet er hour , g1v!ng hourly wage or J.l6. In the 

t month befor the etudy, out er E ~. rorl-

mat ely · 2+70 A r hour. 

Fro t hes figures r @st an delay ercentiage 

of ou 15 ~ roent ould be 1nd1oa ted . Though the 

ampl s small the d l ay f1gur~ should b gener lly 

ap 11oable to th o era t1on. 

An exam natl n of tgure hoe that 54.4 

percent of the to al work1ng time of the cutters . -tudi.ed 

a s s~ent in b eking u:p the tree s . Thi a alone 10 enough 

to ohow how t · ee l ength logging can deer e l o . m .. 1ng 

ooste. Th1 1 artioul rly tru 1n 1nt r log ,1ng , 

30 

beeaus snow 1norenae time a ent in at-ound during 

the 'buc in opers.t 1on (f1g . 10.) 

L1mb1 toot 11 . 8 µ rent of the or time , 

This time •as gr e.. er or the F~n.geJ.m · n s_ ruoe th for 

the lodg . ole pin~- The .verage 11 bin ill)@ was t hree 

mtnu e • "" er tree for al a ec · e .. 

Li mbing -;1a required for entire len h of the 

m...<1.1n stem; u a lly th top · a out otf ~t about t o 

nch di"me t e.r. 

I n 11 gr aph and t able com uts tiona any averag e 

f igure g1 en re .r sent the verge of the a erage or 
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1<·ig . 10-- buckin6 : til.iS operation requirea o4 . 4 
percent oi tutal workinb time in cutt 
in:::, study . 

32 
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the five diff r n outt rs . h1s ystem 1e lso used in 

11 o the 1dd1ng time tud1e . 

F1gur a 9 90 aho the ero ntag di tribu-

t1on t m of two cutte , Cutter B, th r ter of th t 

a. end 51.7 rcen f h1 t1 . e buc 1ng,. tle outter C 

s nds 55 .3 ere nt on th 8 e o _era t on; thue, the 

f ater cutt r r1n1tel less o his ti ue 1 

Th ct o.l t e t on h different o~ era• 

t o b cut r an C, corral ted •1th the r ent A.. e 

di tr ut1on r aph • h •s mor cle rl th d1f er nee 

b e t ·, en he ey n hlch the t ·o outtera ork d u 

s1mil ar tr e , Tabl 4. 5 o and timb r eondi t1o ere 

81 11 in oh ca.a • 

C tter a a r eoogn1z d a t h f ~ste t cutter 

on t he j ob, He ahov led a y only no h enow o notch 

the t e n , e e aq ta h n room o use the a T . 

Th ia • a ontr1bu 1ng f ctor for hi~ u~ r1or ty over 

cutter C on t h tr a tud1ed . 

n 1 48 t.he n r of utt r var1 d fro 15 

to 44, J e J T ble S nd 1 u e 11 . 

o, 
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'.le r 14onth 

1948 !~eb. 23 14 

1948 • 26 9 

1948 Apr . 32 9 

1948 1 44 16 

l 48 Jun 25 21 

1948 J ly 20 2 

191+8 A ' · 1i 16 2 < 

1948 Sept. 16 6 

1948 Oot. 18 16 

1948 Nov. 16 l 

1948 De€h 15 14 

1949 Jan~ 19 12 

F1gure 12 1etur a the :reeulta of the f alli ng 

t1m study. A very d r1n1. te eot'r l a tion is sho· n be .. 

teen di s.me t rand t1m . Th1a gr h 1a b sed on a small 

s m le, but oe sh.o the tre • • e., as the 1nob 

di am ter el s tncreaae rroin 12 to 19, the a-vera.ge f al

lin time 1 a-res.sea tr m 2 18 to 8,.,12 minutes. 

t 1gur 13 nd Table 6 are a umm ry of t he log 

buo 1ng study. Tbe buek1ng study included 5,5 loge. The 

carrel tton bet~ en lo dia ter and ti me 1s very 

a ;) eni f s the 1noh d.1 . eter cl 1noreasea fl!"om 8 to 

35 
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T 6.-TIME IN· TO BUCK LOGS TO 16 I CH I DIAM£ R 

I nch Cut r C tt r B C ttcr C C tter D Cu.tt ., r N mber 
Ola of Lo5 

1. 58 1 • ..,,7 2. 47 2 . 00 1.27 • 2 2. 8J 1 . 48 1.1 10 
1. s 

9 l . l . 57 2. 85 2. 8 0 1 . 0 6 .'.3 
10 1.55 2. 48 . 6 -:i . 45 .. . 20 2 . 80 l .. 85 1.20 12 . J9 

.17 2. 2 1. 58 1.53 
11 1. 57 1 . 95 3. 25 3.4 j . 48 . 14 3 .12 1 • .l+9 1 . 09 9 2.68 

. 80 2 . 23 _, . 20 1 . 1-}J 1.21 
l . 2 1.15 
l.? • 5 

1 2 2 -~ • 0 • 24 . 08 ., .13 1. 4; 1 . 59 7 c. . 77 
2. 5 2 • .50 . 40 1.75 1. 98 
2.84 .75 

1:3 2.57 3. 23 2. 8 2.~o 5 2.79 
3. 39 J .O 
2. 9.5 . . 5 . 15 

14 5. 8 4. 3 2 .5.06 
5.63 4. 50 

15 1.5:3 4 . 00 :3 3. 3 
i-4 l • . 8 

. oo 3.83 
16 3. 45 3.75 1 3.7.5 .. .. --- ~ ..... ... - - .. ~ 

T TAL 55 

c.: 
00 



16 the ver e bucking time inore ee from 1.86 to 3.75 

minutes. 

It muet be remembered th t th bucking t1 e 

lotted includes the time a ent mov1ng from cut to cut. 

Muoh t1me sent s 1n o 1n1on from th 

cutt rs nd s 1dders reg r d1ng the effect of t he he vy 

sno on their roduction. The outt rs gave n n wer 

39 

th t ae oonf1rmed by this tudy. 11 of th cutters 

que t1oned, e 1d th t the snow cut their production trom 

30 to 35 peroent. Thi ia due to th etteets alre dy 

mentioned. i . e ., t h n oessity tor ahov ling , frozen 

ood , more times ent moving from tree to tree or cut to 

out, nd more d1ff1cult limbing . From T ble 7 we e 

t hat the highest average hourly ge for the cutter e 

2.50 made in July, an ideal month tor both cut ting and 

skidding . The lo eat ver ge hourly ge of l . 62 c m 

1n rch. Thie 1e d1 f fe renoe of 3; eroent . The 

cutters ee ed to be correct bout t he effects of nt r 

on their roduct1on. Moa t of their aoouraoy is doubtl as 

b ed on their 
4 

yeheok tluctua tions (ftg . 14 and T ble 

7.). 

rom an 1n eot1on of the cure in Figure 14 

we a e lcw of 1.62 and 1 .64 oo ur1ng for J. .rch nd 

April, res eot1vely. In l 48; ~ rch wa th month of 

gre teat sno de th; 1n A ri l the th a beg n nd by May 

much of the no on; ~une the now had 1 r gely 
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d1 ape red but the ground w s very soft. July, August, 

and 8ente,nber were good dry months; light snow oa.me 1n 

October and November; 1n Deoember the he vy snow tall 

began and was deepeat in February. This ahows the very 

det1n1te correlation w1th the avere.ge hourly wage earned. 

( l,ange nd.ort 1949 ) 

Table 7-•-AVERAGE HOURLY WAG£, ALL CUTTERS AND SKIDDERS, 
MARCH 1948 THROUGH FEBRUARY 1949 

Yeax- Month total Aierru,;e 
Cutters 

Houi:J:i .Wage 
5k1dders 

1948 Mar~ il .. 62 11.70 

1948 Apr~ 1.64 1.72 

1948 May 1..76 1.72 

1948 June 2.06 1.92 

1948 July 2.50 1.91 

1948 Aug . 2.:90 1 .• 88 

1948 Sept . 2.30 1.70 

1948 Oct. 2.12 1.70 

1948 Nov . 2.1.$ 1.78 

1948 Deo. 2.18 1.79 

1949 Js.n~ l.8:, 1.r1 

1949 Feb. 1.73 1.76 

· The cutter 1n F1gure 1.5 was chosen at random 

from among five outtera wbo had worked from li'ebrue.ry 1948 

until J'e.nuary 1949 as a eutter. 'l'ne curve is quite 
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imil r to the v r ourve for 1 outtera. Thie gr h 

1 o shows x1mum ag durt.ng J uly nd the lo t 

e during roh nd A r11 l 4 nd J nu . y 1 49. 

Durin the inter an ver or d y for t he 

cutters 1 bout 8 hour --of th1 time clo to t o 

hour 11 be s.. n·t for at1n nd a fill s e are 

gener lly file t noon, t he o r t1on t 1n fro m on to 

one nd one-h lf houre. 

On th1s oper tlon dur1 · t he 1nter, good 

cutt r c ll aver e bout 2300 ft . 'b., • er e1x hour of 

etu 1 t1me in the wood or bout 2.10 er hour. 

Lo •re soal d d ily l n t he ood b y co ny 

e lers. The kidder 1 a d on the am BO 1 , hioh 

bed on r os content. 

Cutt r B, mention d before, h s out 6000 ft. 

b. m. 1n n eight ho\.lr day 1n timber v r 1ng 35 f't. b .. 

er 8- ro t lo 
-

nd in t 0 f. t of no • Thi 1 a r e-

oord for the co ny. 

heh 1 1a 11 uni oni zed nd th t nd r 

for 11 oper t1on p t' d to b high . Th lo r 

lw ya out eom letely t hrou h for the 1dder. he 

skldder 1n turn pl nned h1 or so he wouldn't inter• 

fere wi t h the tree t al 1ng . 

To 0 et her th contr ot or 1ee ork e, 

n dded roduct1on 1ncent1v to the cutters is to cut 

no h lo to s t ay ah d o th s 1dder . The skidd re 



1n turn must ek1d enough logs to keep logs on the akld• 

way t the m111. A 11hot 0 o era tion such this mkes 

fol" a eompet1t1ve a 1r1t u lly not a., rent h n the 

loge ar oold decked . 

All sk1dd1n, on the o era t1on a done by 

e1n le horae , e oh skldder u 1ng from one to three 

hox-ses ( flg . 16 nd 17.) Thi s done 1nly bee use 

of' the am 11 log size. Each b.oree could ull from one 

to t hree logs er h ul, making 60 to 100 rt. b . m. in a 

lo d. 

In the sk1dd1n study t he average log h d a. 

volt;ime of' 3:; . 3 rt . b.m. Scr1bne~ D.C. (T ble 8) 

Ta 'ble 8 .... - SKIDDING SAi .PLE : 00 DI AMETER. FREQUENCY. 
BOARD F ET CONTEN·T AVERAG LOG 

Leng·th D. 1,b, Sm ll End 
Feet I nches 

8 9 10 ll 12 1, 14 1; 18 

8 2 10 6 2 8 l 2 2 l 

11 5 

Total Number Logs 39 

'l'ota.1 Ft . b •. m. 1 Sor1bn r D.o. l:";00 

Average Log Ft. b . m~ 33 . 3 

The union reement established a maximum 

skidding dist nee of 400 feet. 

44: 



l'ig . 16--1::>kidaAJ.' : note snow de Ye_ a .d sL1 0 le jack 
hPngint· on hors J co..Llar . 

3if . 17--rorse ready to pull 102d . 1ote dou in 
loe., , also )Ole axe £,nd c:v·cssc~:t used 
:.. or mm 1 Jin r ■ 



Egutpment:-Tonge were ueed by moat of the 

sk1dder: ooo lonal ly dogs were used. I n the extreme 

cold the dog beo ~ v ry brittle and would somet1mea 

break., e1 ther ":l,,'h1le being driven 1nto the log or le 

be1.ng hit during the unhook oper t1on. 

All ak1dders ua.ed ole xe and one man cross 

cut · av fore 1ng. If dogs er . u ed a slngl J ek 

ham r a ueed for hooking and unhooking the log e. 

or the 31 hor es 1n t he operation 21 re 

o · ed by kidders and he oompany o ned the remainder. 

Th wa e w s ~3 -7$ per thou.sand tt . b.m. for the man and 

1.25 for th• horse. man eould use as ny horses as 

h d ... • gen rally o v1 r e u ed . 

Qt~d+ntg ~er 1n9log1 a~d t ,su+t, t• ... The follow-

i ng term1n&logy ppl1 for the tigurea nd t able 1n 

the 1dd.1ng time study. Table 9. 

46 

!laulbaok t1 e; beg1na hen lat horse starts 

from sk1d ay for another lo d; ends ,. hen ho·raes are 

h : t d on trail near Where hookup 1 s to t a ke la.oe . 

Book on time: begins when naulbaok time ends; 

ends when the ne~t horse is called for its hookup. 

On the 1 at horae, th hookup time ended when the 

horee star ted down towar d t he mill . 

Haul time; beg1ne :-then hook u ttme ends; 

ended when t1:rst hor e as halt d at sk1clway. 

Unhook t1me : begin when 1 · t hors stops a t 
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ak1d y and end d hen l ast horse e unhooked .• 

Ro i loge on a ids: u us.lly be 1na hen unhook 

t1 e end nd en hen i'dder f1n1 , drolling 

lo e nd t rted nother o erat1on. 

'i'h re ons1bil1'ty of t h • sk1dd r for the loge 

t heoretic lly end wh n the logs e off the dirt 

and on the skids. It 1a customar y, ho var, fQr 

th sk1dder to ee t.b.e logs re>lled don to here 

the sawyer can re ch tbem. 

Sw m 1ng: considered ny o r tion in 

ol ring t h t requtr s cut ting w1 th n ax .. or a w. 

Del aysc any t1m s _Jent not .onnected 1th 

otu 1 sk1dd1ng. 

The common del y It ere tor r e t, "snoo e • 

ahar n tone , o t al. t - th tello ,~ork r . 0oca.a1on-

ally delays we r oau ed by not b V1 n moi- room 1n 

s i d y for log I and the kidder felt it a b t r to 

w 1t r t her t b a n pi le the log any hi h r. 

Snow effeots:•-Moet 
~ ' , ot t he 1dd r int ;r ... 

V1 ed felt t hat the now e \1 e d a d r o. in product! n of 

about one-third. Thie o. 1n1on snot borne out by 

in eet1on of the aver ge hourly wag from Febru ry_ 1948 

to anu rr 1949 {rable ?). Ther es e t h t t he h i e t 

verage ag e rned b y k1dd r ooeure 1n the months 

or June, July,, and August. Thi age w bout , 1 . 90 

r hour. Th lowest onth were • rch, S pt mber, d 



Table 9.--SKIDDI NO TI ME STUDY SHEET 

Roll 
Ski d- H ul- Hook Log! H Loge s Del y Com ent 
der b '"' ek on Lgtb. D.t. b. Dis . on 

Time Skids 

A 1 :36 2:18 8 18 10 .. 1 : 23 1 : 04 1 : 04 1 : 16 1 : 28 To horses 
1:21 8 10 

1:25 3 :0 8 12 10 • 1 :19 1 : 2 0 Slight u hill 
0! :35 8 14 µll all three 
1:08 8 12 trl ps 

1: 24 1 : 08 8 1,5 100 ' 1 : 07 1: 31 0 8 : 00 No roo 

B 2:17 1 : 07 8 1 2 JOO_' 2:27 l : OJ 0 One horse 
8 13 

C 4~09 1:0 8 10 350• 2 : :32 l : Jl :15 T o ton 
8 11 One set dogs 

0:51 8 10 
8 12 

6:16 l 8 Balky horse 
1 8 

2:35 3:21 8 8 31~' l :.lJ 1 : 10 6:00 
8 9 

2:40 11 8 
8 10 

0:59 8 9 9:23 1:20 To get log 
8 9 d-ro ed on 

3;03 3:49 8 12 400 ' 3:10 1!22 2:30 trai l 
8 9 

7:20 8 10 
8 11 

~ 
00 



Table 9 .• --SKIDDING TIME STUDY SHEE!--Cont1nued 

Roll 
Sk1d- H ul Hoo Lag H ul. Unhook Lo a Sw elRy Co ent 

. ' T1me der . back on Lgth . D.1.b. Dis. on 
Ti me Sk1de 

4:57 8 
8 8 

3:50 J :39 8 9 400 1 2 ~21 1:41 
8 9 

1 :47 11 8 
8 9 

5:27 8 
8 9 

5;05 2: 3? 8 12 400 1 J : 1:5 1 ! 06 
8 2 
8 1.5 

4 ;J8 8 12 3:04 Busted dog 
8 14 

2 :1 5 8 10 
ll 6 
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October, 1th n er e of bout 1 .70 er hour . This 

1 a ore ae of only 10 rcent from th bet produc 

tion and t wo ot th lo et month had v ry l ittle sno . 

Th sno both a 1d d hinder t he ekidd &r, 

Hoo u 1m 1 e d flnitely inorea d. kidder nd Q 

or T bl 9 h d n a. r ag hookup tie ot 1 . 62 nute 

r lo • Ho V r, t he log 1 ul ed e 1er due to less 

tr1et1on, a nd t her 1 1 as a m 1ng to do. In three 

feet of eno 

r a ther th 

horse 11 not u u lly sink to the ground , 

no com eta nd sup ort h Thi a.eked 

snow on he sk1d tr 11 co re many o truotions · oh 

ould ordin 1ly h v to b r e oved. One h s onl to 

o a rv he hoc p o er t1on 1n eep sow to appreciate 

t he troubles of w1nter 1dder (fig . 1 and 19. ) . 

'rne usu l prooedure 1n a 1dd1ng w t h t o or 

t hree hor e w to h t the horsee on the main sk1d 

t r ail n r h re the hoo p waa to b m d. Then one 

horse 

tr 11 

o 1 ed to t h skid. · r and hoolt d u • Ir the 

wide nough he lo ded hor nt Jut 

t h oth rt o and h · ted . Som times on na rrow tr 11 

th 1 ing horse er e o led up p t th loaded horse 

st 

to llo him to move don the t.t-a il out of the y . The 

fir t hor , 1n the observ o se·, a.a alw ys held until 

11 horses h d lo s, t hen they or follow d 

dovn to th id v y by th sk.1dd r . Th hore e, 1est 

to h ndle w usu lly giv n t he 1 ad . 



Fi'-- . 18--Positio~.i-, ~J e horce :'Ol' a hoo_,:up . 
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1gu~ s 20 nd 21 aho th 1 roller-ooa ter" 

effeot, benomenon char a.ct 1'"1 tic of d sno skiddin • 

Th tro h of th un ul t1on b uoh a f1v 

te t belo t he er on no de th nd tex-

tur , len th ot the lo b .1n b ule , nd ho-;.r muon the 

'trail has been u ed. h1s ef ot 1s h rd on the hor 

a n 1norea e h ul time . A ch ifl d of lo a 1s hauled 

do , he no e of t he lo oug e out mor no from the 

bottom ot th trough nd de o it ton the aloe . m 

t1m o lo s d tr 11 t h trou h 11 et down to 

the d f f l yr or belo . If 16- :foot 1 r out the 

d1 t nc b t n t he or sta · 11 b gre tr th n tor 

8-foot log . Any 11 ht r1 or dip 111 b gre t ly 

em h 1z db th s e ffect. 

o decrees th o o t o et 1o1 nt a 1d-

1 , n h ve be nu ed . Since moat k1dd r ould 

. r ather h v t he roll r - oo ster« t et th n f 1th 

t h n ome oth r m hod must be :t'oun . 

Fl ur 22 lves t h reent d1 t r1but1on 

n Figure B or 
the 

k1dd1 t1me on 400 f ot h ul, 

ercent e for 100 foot h ul. 

The r a h aho th t for t he 400 foot haul 

57~ 2 eroent of th ti 

haulb ok a 18.7 ercent. 

h ul 1me of 13 . 7 ero nt~ 

1nor d bee use o th 

a nt 1n hook ng u a nd th 

a com a r wi t h t h aetu 1 

fhe ho o u time 1 g r tly 

no e th. It ould s tha t 
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1n a 100 root ho.ul the hoo up time, being tndependent or 

distance. ·ould 1ncrense in peroente.ge. In Figure 22B, 

du to hnv1n only one lo .er horse pe~ h ul -nd only 

two horses, the hookup time decre ..,. d n · ere nt e . In 

a horoe o erat1on such a tn1s, the average log size 

g:rea.tly 1nfluence the total t1me and ereente.ge time of 

hookup. Ir tne loads average 60 feet nd the loga e.ver

age 60 feet, a.bout half a much time w11 be apent hook.-

1ng uo as •hen tbe logs average only JO te t. 

In the 100 toot haul atudy the haulh ok er

oentr,.ge 1e agn,ln greater than the haul t.tue . Thia 

eppe red to be m inly due to the horses• desire to sus

t 1n the momentum of the lo··s one the were moving; 

also the gr dea were ooually ad.verse tor th haulbtick 

and f .vo~able for the hnul. 

The following a.re given a or ak1dder 

roduot1on nt different d1Atanoes. 

!1th 2 1/2 to 3 feet of sno on the ground, 

sk1dder C in T ble , u ing three horses, skidded 860 

rt- b . m. in lOJ.S minutes or about$ 0 ft. b . m. ~er hour . 

How ver, th a e 1dd1ng s.s ll t d.1 ato.noes of from 350 

to 400 f et. ..11 of the skidding done on a favor ble 

grade of about eight perc nt. 

Using two nor es,. on a ol1ghtly u. h111 haul, 

skidder A brought out 80 te t 1n 23 rn1 utea or 730 

feet pPr hour. fhP h ul 1st nee , e only 100 f et, 
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ho V r, nd the logs r of 1 r 81 • 

In a l o see studied am 1ng had 

alre dy been done t t e tu 1 de. or 

this :r son tim w not inc u ed 1n th er-

C nt r • 

F1gur 14 oo · a.r the r ag hourly of 

e 1 d r ~n out r fro M oh 48 to li bru r 1949 . 

Thie gr h hows t h t dur n · tl month of F bru , 
1-tarch, nd A~:r11, t h verR ed more r hour 

tha.n e.1 th tt r. Ho V X'1 from May thro h Fe r u-. 

y the cutter h d t h hi h r w e. Th r e t 

differ no in e r d 1n Ju y th dd rs 

ver g ·1.90 hour y, 11 th OU ter mad .. 50 . 

The .r or t he out r o ed a dittex-eno 

bet, n a.xi. n mum hourly ,, or • 80, , 11 

th s d r t re no on • 2. 

Tb tr ns1 nt 1 bor dur1 t ri eme 

to h lit t l ff 0 on th t nd o t he r h. 

In June i 948 , of . 50 tl.nd 

. 6 5 r thou nd 1V n o outt r a n d ra, 

r e e ti ely. Ther tor ~ e prior- to Jun , 1948, h ve 

been lncre d to th exi tin .. Y r te for com ra• 

t1ve ur. ose . 

Pgrt ble m1l,ls 
( 

re f 1 ve or ta.bl · m111 s on 

th o e:r •t1on. Due to the tri p outt ng system and t he 
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m xi um s 1dd 1n d1at n of 40 feet , t he m1lle could 

only out from 50-150 M t et. Th 11 set r 

loo "' t e by t u r1n n t 0 the ood f or n nd 

th D7 t d o1, d ut t . ea. . u u 1 y t h . 111s r 

mov d y D? o t r 1 .r tr .otor { ti • . ) . On t e 

ver g • t o tr1 ? et -h ove, 

t h f1r t t i OV he 0 runt, nd the econd the 

tr ok , c rr1 
' 

, .,nd de r . ,. ch m 11 unit 1 s mounted 

on · oode or k1 to t 1ne o e f:l tiona . 

Th ee R J' trem y ort bl . Am 11 o n be t en 

do n , qu rter of 1 , t U;)' nd be BP n 

in n ht h ur d y. 

A l ·-1y r s o n d t h 1r ml 1 . nd r 1d 

oontr ct wage 1£>. ?5 tr..ou nd lu nber 

a wn, • 306 or ooh 7 9 X 8 ti , n • 86 for ch 

6 X t e. Fro th t h T,( r - y l . g , 
r air ' a s , 01 t P. nd oth r p ne onn ote , 1 th the 

i l ; t h 0, n r t o OV t m 11, bu1 d road , 

nd 1 nd1n , nd ut 0 s on y t t h mil • 

Proquot1og il,ll t•- ro uot1 n V :r1ed of oouree , 

d en 1n on 1 r ed , t y.:> o o er, 

and 

th m 

1 l of th 

e 1.e, roduet d 

yr. B t th vcr 

um numb r of t1e, oou d cut 

. 111, awing 

ound on thou and 

fe tor lumb r n t1e 

d r and to or tr 

lo 

r hour . G n r lly t o 1d-

utt r oo d .~ e th mil 1n 



,.,•i r . 23-- 'i'uis D7 built and maintaltH,d roads , dozed 
out laJ.ll ::;6 L 8 , b.lll..t. uauleli rortaole .u.iJ.lS 

.L·ro1a set LO set . 
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On t h mill, e well as the other o r t1ona, 

six hours of ctu l or const1 tut d good da. of l abor . 

Thi w s due to th di st ance from cam , steep road s , 

nd dverse weat her con 1t lon. 

Pur1n the su m r 65 ere nt or t h roduction 

a lumber, t he r est going i nto t1es an · min pro a. 

Th1s int r, du to l rg tie orders , more ti w re 

being ut ; ?x8x8 tle a nd 6x8x8 tie s were t he moat oom

□on s1 ea . 

Mill 4 an 5 h d c r r 1age extensions a nd on 

s ee1al orders for 16 foot lumber the ext ns1ons ere 

used . The other t hr e m1ll had l e e power a nd ; rob bly 

could not have h ndl d t he 16 toot log even 1th a 

oar r i e exten ion. 

Char acter1st1os:•-Du to their more efficient 

o er tr nsm1se1on, V b lta were used by tour of t he 

mille ; flat belts ere sometimes used on the o r r 1age 

reed. 

Fro en t1mb r h r d on the sa s , but the 

eno c;a.l so 1ded mill ing in e-0me w y • s ws re u uall y 

f1 1 d t 1ce a d y--1n th evening nd ag i n a t noon. 

Because of t he ano t he logs ere ele n ~h n they came 

to the mi ll. Th1 me nt that t he a teeth ouldn't be 

dulled a s much by dirt nd tones a a dur1 t he um r, 

when wa re filed four or more t1mes daily. 

· ch mill h d t least one sp r s t be 



used 1n case of emerge.noies or to al tern te 1th other 

aa s . Saws wi th inserted te th ere u ed on all ills 

(fig. 24 . ). 
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The sk1d y &.11 f 1 V mill c nsi t d of t wo 

log e bout 30 feet lo nd eight 1noh s 1n di me er 

11 end nd the l rg end of the log .,,, r lw-- y in 

line 1th th o rr1 ge knees. The skl ay for 11 five 

mills h d a 11 ht t a.var ble 1toh to the mill 80 

g r evi ty oould id in g t t1n t h " lo s t the o rri ge 

(fig . 25. ) • 

I re r k d to the eu)erlnt nd n th_t it 

seeme· s though there a s not nough room for the skid-

de r s to d ok log on the kl w y .)roe.ch. Th1 a eant 

tha t som times the ki der ou d 01th r h veto e.1t for 

ome logs to be awn, or would be foroe to pile t h 

log to or three dee on t h k1d ay. The u er1ntend

ent r .11ed t hat 1f the sk1dder h d too much roor , the 

sawyer ould h veto s pend too uoh t1m rolling the 

log on the sk1ds. Generally, nowever , the a, 1 der did 

th1 h1meel:f . 

Logs up to 16 inches 1n d1 met r ere turned 

on th c r r1ag by ome of t he wyers 1 thout tne e.1d 

of nt boo. 

Metnoda:•-The off be r r (one of t he ot be er 

w s omet1mee c lled a tailer) shoul ers the ie a nd 

oarr1 a 1t to the t1e ile, a d1at a nc of from 25-6S 



:!Fir; . 2h-- r:..1y )i cal L., inc _ a_:_,., 10t m.· , ., - 9 au e in
serG ed toott. s2u . 

, -~ ,- . - . ?5--:_ill I;u :bei- 3 , sl-lmYinJ skid1 a,v co!_Struct 
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f et (f1 . 26.). All bark as remove from he t w1th 

lo h ndled e 11n ud. In eep1 •1th the port• 

bl n tur of the m1ll th ed r r \I u ly 11 ht 

and t bl ded . ( f1 • 7.). 

he al b di o al T XO 11 nt Otl all mills 

bee u th r aa enerally ate lo Ju t b low the 

m1ll. he l b 11 lwe.y .. t burn1 to pr ov nt 

exo e1ve a.ooumul tion. 

Two etho w r e u ed to u sl ba 1nto th 

fi re. On method had a n ro o t lk built out from 

the mill l t f rm; t he offbe r r ould c rry the el b 

out to the end or th1 walk an thro 1t 1nto th f1ro. 

Hi l 3 and 4 u ed ht 

riv no for 1 b dis o al . 

med to b n c llen con• 

or this sy em, t wo eeled 

oles bout 24 fe et long ere mounted r llel t o a ch 

other, four t et rt, nd wt th a f irly ep pitch 

to ,ard the slab 11e . 'l'h al b wae 1 oed o th to 

end of the t 0 oles, nd gr v1ty o rri d it do into 

the f1re, Th1 r e uir d less effort on t h t of the 

otf be rer, both 1n not h v ng to throw the slab and 1n 

eutt1n ·on the al car 1 d1et no . ( l g . 28 . ) . 

All mi ll exo t numb r Ju ed overhead blo· er. 

At number 3 mill 1t • neoes ry to oeo s1onally ehovel 

dust ay from t h outlet n of the blow r 1p 

(fig . 27. ) • 

In the following r r hs oh f th five 
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.t'lg . 8'1 --1 .• .Lll l Lki.OvI' 3 . u.nc 011·ocar6r lS c&rrylu_, 
t.1e to pJ..Le , J. ~le -crie CC.Lor r .... i.s a ooc.ru 
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u.lu .10L W:1ve ovtn'ue8Q blo'vver . 1.5lower v t -
lei::; is r10'-r Lo, 01. s&wdu.s1, i.le . 



J1'iL . 2c --,ii- 1 i umber 3 , shm.-in ,; skid sl~b dispos~1 
1et:,oo. in °cl<.:,.rou C::. . ~.ote :~·lat belt 
drive on carria e f~e~ . 



mills 11 be outlined s to machinery, methods, nd 

general eha.:r oter1 tie • 

MI LL NO 1 
( f1g • 29) 

I. en r al 1nforrn t1on 

A, ype No. 1 Am0rican 
B. Sk1.dw yi 2 l oge, 20• long; op n p roe.ob for 

ak1dders 
c. S e-cial m thods: none ev1dent 
D~ Number employ d : 3 

II . Machinery 

A. 

B. 
C, 

D. 

E. 
F. 
G. 

Pow r type: 4 C terp1ller Di eel tract.or, 
H. P. 45 __ rox. 

Belting: V belta, oond1t1ons good 
Sa : dl e.m·eter, 48u; kert, 9/ 2 or 1/4; 
gauge, 8•'9 
Carri I i len . th 61 ; ·1dth 36tt; knee o1ng 

58 I 

Tr cka: 30 1 long: 33° p rt 
Blo er t y e: overhead 6 1 1.pe 
Edgert non 

I II. Commentt this mill easiest to move, du to having 
ca t r1 ht there and not having n edger 

MILL NO, 2 
(fig . :30 & 31) 

I . Gener 1 inform t1on 

A. Type: No. 1 American 
B. Sk1dw 1: 2 lo s, 30• long; 8" small end 
C. s ec1 l methodat none evident 
D. Men em loyed: J 

l I . Ma.cbine.ry 

A. 
B. 
c. 
D. 
E. 

Po er typ : P. A. 50, H. P. 45 ap rox. 
Belting: V belts. good condition 
Saw: di ameter, 48Jt ; t eth, J2; kerf, 8/32 or 

9/:32; gaug , 8- 9 
Os.rr1 e i length 6 • • id.th J'; nee 1d th S9 11 

Track: JO' long; 3:3 l rt 
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F. Blower type: o,~erhead. 6 * pipe 
G. Edger make: Belsaw Model 81; old 

III. Comment: none 

MILL NO. :, 
<r1g. 32 & J,) 

I. General intormatlon 

A. type, Kntg.ht 
B. Skidway; 2 log&, JO• long; 8 8 small end 
C. Special method: slab d1eposal• ... 2 parallel 

skids about 4 • apart,. steep pi toh 
J)'" Men e.mployed: :3 

II. Maob1nery 

A. 

B. 
c. 
D. 
E. 
F. 
G. 

Power type; U.D . 9 ., International, 
H.P. ,52 actual 

Belting: V 'belts, good eond1t1on 
Saw: d1nmeter, 48 .. ~ teeth, :,.2; kert, 8/J2 or 

9/32; gauge, 8- 9 
Car riage: length a•; width :,•; knee width 59tt 
Tr~ck: length )6•; apart 36t1 
Blowe.rt und.erakida 
Edger: Belsaw Mod~l 87; old 

III. Comment: skids tor slab disposal seemed good idea 

MILL NO. 4 
( fig. ,4) 

I. Ge.nerr-11nformat1on 

A. Type: Turner 
B, Skidvay: 2 loge, 2,;• ap ·,rox~ 
C. Special mtthoda: skids tor slab d1sposal 
D. Number employed: 3 

II. Maoh1nery 

B. 
c. 
D. 
E. 

Powei" type; Waukesha (g -~Oline): H.P. rated 
105, nctual 85, due to altitude 

Belting: flat belts 
Sa : d1runeter, 48 11 ; lter:f, 9/32 or 1/4; teeth, 

40; gauge, 8-9 
Car~1a.ge: length 12•1 W1dtb JON 
Track: length 36 1 ; apart 33 11 
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F. Blower typ t overhead 
G. Edg r: Corley 

III · Comment: ne s yer-- edger bul y looktng 

L O. 5 
( fig . ] .5 & 36 ) 

I. ener inform t1on 

A. , 111 type: 440 Corley 
B. Sk1d; 2 loge, 30• long 
c. 3 ec1 1 m thod = non evident 
D. Number mplo d: 3 

II . oh1nery 

A. 

B. 
c. 
D. 

• 
F. 
G. 

!II. Com 

Po r type: Intern t1onal ( ol1ne}; H. P. 
rated 110, aotu l rox. O 

Belt1n: Vb lts, oond1 ion good 
8 : di meter , 48"; te th, 40; k rr, 1/4 or 

9/J; g e, a .. 9 
C ri ; l n th 8 ' ; 1 d th 36 
' r ck: length 36•; ap rt, a . rox. 30n 

Blo er type : ov rhe d 
Ed r: To · r, n 

r et t 1st Nov mber. s d y, 
i)ro oh 

A ty 1oal mill t oan b seen in 1gure 2S . 

he bulldozer m d l nding th t a 1 ge enough so 

that the true 

trouble. 

could turn round 1th very 11ttl 

All ot th lo ding w done by h nd. he 

dr1 ~,er ot t o trucks ould t e m up a nd help lo d one 

or the truoke, nd then load th . oth r truek . Sine t h 

t1ea weighed from 100 to '.30 ounds eaeh, to m n ere 

almost neo 1t y for tf1c1 nt loading. 
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I n Figure 2th usu l r rang ment of the tie 

and lumber ile OP..n b seen, th1 a me thod gre tly f 0111-

t a ted the lo d1ng o er t1on. The trucks could back up 

next to a 1le of tlea or lumber--thi decre ed t he dis

t nee loader h d to l. 

I t snot o 1bl to get a sto tch time 

on th lo d1.ng o er, t1on, so eat1m t ,e made by the m1ll 

er member of t hre ,1lls end t h su rintendent w s 

veraged to et an figure . T~ lo d a truck 

1th le took to men suoh per 

bout 4.5 m1nut 

t1on ould t 

H ul1ng 

1n Fi r .,,7 

It lu b r lone e lo ded , t he o er-

n rly t wo hours . 

eomp ny o~na el ht truoka, but 11 of the 

h ul1n duri · the int r 1 contr .oted. The t ruoklng 

wa~e i a. 6 . 80 er M rt. b. m. for lo , nd 6. oo er M 

for· u er. 

11 of t he five t uc~ new oontr ,ottd are r my 

eur lua 6 x 6e (fig . 37.) . These tru gener lly make 

t o trip s ar da 1f h ,ul1ng ti ,a nd on tr1 er day 

1f h ul1ng umber--;500 fe t b 1ng n vers.ge lo d . A 

sta t road t x oft o mi 1 er ton mile a · levied on 

the load h uled fr.om Gould to den . 

The true a haul tot l d t no of 26 mil , 

bout to m11 on a on y logging road with turnouts; 

to mile on to 1 n gr vel logrring road; nd 22 
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~is . j7--Army bUrpl~s 6xd naulin~ ~1es and lumoer . 



1 on st te g r avel roe.d from Gould to alden. 

Due to he VY eno B and h1gh nde the ro d 

from Oould t o lden oft n as drifted OV r nd s 

clos d for a lo d ys a t t m , des 1 te the 

effort of th . oou.nty h1 hay de artment to keep it o n . 

All lo r 1ng · O con truot1on wa don by th 

oom ny .. a D7 o t 1th dozer blad doing the etus.l road 

building . · The su erint nd n·t loeated ll ro de . Thro 

out he N a ruli ng grade of 20 ro nt 1 used for 

s ur rod, although for short di t noes this 11 1t, t1on 

1 a ooo ei ona.lly exoe ed ( ti • 38 . ) . he so11 is 

l r gely deco oeed gr n1te, a rock outcro ~l1ng re 

occ s1on lly ncount r d , hough nod t a11 d coat re-

c or ds re pt t tl 1 den offl o t he U oh1sr n 

iv r Ti mber com any, th ·u erintendent e ti mates th t 

1n1t1al ro d cost, plu mainten no 
' 

a ounta to 3.50 

er M re t of loge out . rt1oulary durl the inter 

o er tion t he mainten nee cwet 19 ver high. This 

Wint r th 07 oat n d. driver r d even day we k 

keepi ng th ro ds o ened (f1g. 9 . ) . During .the rm 

montha ee tend to ke some road 1mpaee1ble. h ·re-

fore, these a rea are logg d during t ~e inter then the 

rod a nd ee s are froz n olld . Th road in Figure 

✓8 1 of th1s ty • 

At W l den the lumber or ties r e unloaded by 

hand and 1led 1n the oom ny yard (fig . 40.). After 



.i.''iu . 6.::, -- 1,o:_,':.,.Lnt, road leuu..1.1 ~ -c; o mill r w11ber 5 • 
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ir e on1 a t he rough l umber f'1n1 h d to ·the 

desired degr ee ana either loaded into box oars n sh1 ed 

t o the buyer, or kept 1n stor e shed to wait a 1 .... 

ment {ti • 41, 42, 43, & 44.} . r1ea ar 1 o ae soned 

and h1 d out--uou. lly to the Union P o-itte r 1lroad . 
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Ch pter V 

P BONNEL DATA 

I t must be r em mbered t hat the t y e of l abor 

employed on t he nt r o er tion is not n ce sr rily the 

same t y e as the eddi tion 1 m.en employed duT1ng t e 

ring nc sum, r. To a l ge degre e 11 men 1n the 

winter oper t1an r e permanent m oy s, while during 

t he spri ng ad summer many tr n 1e t l borers re em• 

ployed . who de rt 1th t he co ng of cold eather. 

Se e the ap_ endix for th Union 1 ork1ng Agre e

ment and age sc le. 

over .5 

Swedes 

11ty 

Of t he 31 me 

eroent r o 

r edom.1 na t1 ng . 

t he ol er or ers . 

Age and _e_x ___ _ 

Gener al ly 

employed on th wood s oper t1on , 

So nd1n vi n descent, t h the 

Th1 a a s a rtioula rly true among 

aki ng t he oldest cl s e of men on 

t he Job ere t he cutters, the youngeat t he off bearere . 

Th wyer pr s nted t o extr mes--thr e ot 

them e old times d had be n sawyers from 15 20 

yea.re; the other to re oo r t 1vely y ung en ho; 



though h V1 rorked 1n the woods for ~ consider ble 

time, had b en a yer for less t h n a. ye 

n te br e.kdown on th e of the 28 

or' r oonta.ot 1n he st d 1 g1 v n 1n ble 10. 

T ble 10. --APPROXIMATE AGE DISTRIBUTI ON IN VARIOUS J OBS 

Job Leas 25 .... 40 40- 0 Over 60 
t han 25 

Cutter 2 1 5 0 

Sk1ddera 1 l 2 0 

Offbe er 4 5 0 

s yer s 2 0 

Soalera - - 2 0 - - ----------~--,_ _ _.,_._....___.. ___ .... ....,. __ ....., __ 
TOTAL 7 9 12 0 

Ms.ny or the es in T bl 10 re est1 ated; 

bout one third of t he en olunteer-e 

ge 1n the cours of conversation . 

1r roxim te 

They ars o x ; er1ence seem d to eorrel at 

r a t her closely , th etu 1 age, 1.e., t he cutter b 1ng 

mo t ex r1enoed in ood ork, follo e bys wy r, 

sk1dd r, a nd of fbe rer; 1n t h t order . 

Clothing 

A combins.t1on of deep sno and eat her a s cold 

a a • 30 degrees • nee it ted ar m clothing . Ho ever, 

t he ag111ty r equired on all Jobs r ecluded ny bulky 
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clothing. 

rll of t he cutters nd sk1ddere ore ome ty e 

of rubber-ehoed boots. Shoe a o >redo 1n te , but a 

te1 men ore 11 rubber boots, 14 to 1 inch hi h , The 

mtll or rs ueuall or ome ty of bber boot . ny 

or he vy ru ber over h Only t :10 of t h e m111 men 

wore lea t h r boots, A. nd t hey or a. oomoin tton k1 nd 

ount r- 1n boot bou ht I> my · ur :?lus. 

Becau of' t h 1r .r m h nd 11 ht e1 ht, 

t h io ool nt . , ere ener 11 or n. Al or t he cutters 

~ or us ::> nd rs, • 1 e t h e other or er e med to f avor 

belt . . ny cutters nd 8 1dders ept t h 1r p ntleg · 

out s i de of t he r boot and ti d t ti. e ~ nt l g e down . th 

1ece of cor or r whtd (f1 . 45.) This pr v nted 

snow from gett 1ng 1ne1de t he boot . Other workers tuoked. 

their a nt a into t h 1r boot to s . 

Al oat ithout xo tion, he y woolen shirt 

ere orn 1hile ork1n ~nd eo 1 t e of heavy c at or 

j ck t s orn ur1 t he lunch hour nd on t he t r 1 a 

to nd from the J ob. 

As m ght be ex oted he d gea r sho ed t he 

greete t vari ation a on t e orkers-•huntt ht , OEL 8, 

pl a i d h t a , l were orn-•al ho ·ever h de r fl a. 

,any t y e s of glove ere ·orn. During t he 

ilder w the1• cotton or >: loves s e ed to be refer .. 

r ed , 11 ome t y e o 1 o t her love 1th wool n lining 
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a s f vored dur-L · cold .t her . 

There are many rea sons for t b popul rity ot 

ool olot h1ng. It is r m, light, _ r · 1:1, n.n sheds 

snow easily. 

l,.,:!, 11nn: 9! .1;;te.r}~ 

t,ooated 1n t he timber out 1 nd 1/2 miles 

from t he oent r oft e etudy are, are the l;,achelor 

quart rs. Each oab1n 1a used by one tc hre e men (f1 • 

46.). In this sames.re are t he t able, b l },Ck am1th 

aho , nd t h·e 11 e ( fig . 47 .) 

In Gould, s M1 eh.1g n Ri ver' s e1Un for t he 

mar ri ed men nnd t heir f 111ee. This vi lage ha 66 

a bin, a l . r ge mes hall, and a sehoolhouee (t1g , 48 . ) . 

However ; th ees hall and schoolhouse ar e not o en 

dur1n the ! ntar month . 
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Ch pter VI 

CONCLUSIONS AND RESULT 

vur1ng t he u m r Michi gan 1ver Ti mber 

Com, any, 1n dd1t1on t o 1te portable , o erat n mi ll 
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a t W lden h1 oh even 1n these t mes of hi h l mber · rices 

do not how muoh of n rofi t . The cot o ge t ting t he 

logs t o the mtll y r d woul d be a.bout ,lt 26. 45 er ' . .3 . F . 

( See below.) Us ng the . ortnb e m lla; t . e cot ould 

be about 40 . 45 to del v r lu oor to hfl y .rd . 1s is 

shown belo • 

Stu pa e 

Cutting 

3 1dd1ng 

Lo ._ d. ng 

Hauli ng 

St , t road t ax 
and 

ad ini tra t1on 

. 35 

5. 30 

.5 . 00 

3. 50( st mate} 

6.80 

2. 5o(eatim te} 

$26 . 45 

3. 35 

5. 30 

5. 00 

17 .10 

7 . 20 

2. 40(eattm te} 

~40 . 4.5 

I do not be lieve th t the a l den mill hich 

cuts J OOO pr hour on m111 10 O f t . b •• log so ae for 

a. a lit t le hioh would be neceaaa ry 1f 1t ere 

to roduce iumber a t a low a aoat a do the ort~ble 

11 s . 



Hauling l to 1 a l de incurs t ~e 

of loading the logs on trucks (haul i co at 

dded ex ens 

re higher 

J rt1 ul rly h nus c c. any truck , becaue t r uck 

on haul t o s mu,., lumber it en log ) nnd the 

at te o t x b h h , bee u e t s lev1ed on a 

ton- ,11 b s_s . 

From t he .:4bov t act e nd t11eo 1 ing , 1 ould 

aec tha t of t he , o ty· s of er a t1one 1nvolv d , por

t ble. 1- sin ~ha ,oods r e the oat conom oal me t hod 

of · roduc1ng lum · r r the s tudi ed o r· .t ... on . 

Product qu · ty ~,rould h -v e e · eo on 

deter 1n1ng hleh mt o ~h best o use ; but the 

· r 1 t er ex mined lumber manufnotur&d. t 1 1 en " nd com-

~ ared it• th t he roAuct sa~ed th ort~ble nd 

there e ed to be litt differe c e in t ho qu llty of 

t he t o pro uct. 

Cut 

o er 

the op r~tion, but h 

~ re enable w e, e 

' 9 e b tri ed n.ny t r.1 on 

men o ~> ting t 

n duri · the su er . Sin o er 

s re ad s mobile t ha n one n roes cut 

their n dv .n tage 11 s i n bet gabl e t o eut f e t er; 

ho ev r , in th s t d1ed o.~ e r a t1on the a v r e.g 1 g size 

, as about 5 rt. b . m. Thi s m nt much r a t er er-

o n t e of t he t ot l t ime wo l d be s ·· t movi n from out 

88 



to cut t han 1n l a.re timber nd th gre tat 1nh r ent 

dv nt e of a ~r a• sped of cutting , ould be or 
ooneid r bly less i m ortanoe 

The cutting t1rne a tudi sho t h s; t only 5 • :, 

eroent of the tot 1 w r k1na ti . w s spent a i ng. th1 

e o udee t 1me p nt mo in~ from out to out bile buc 1 

the r e s t of the time ,a s spent either 1n v1 or limb-

ing here the- ower a \ 1.e e1 t he r not u ed or hen used 

inoreo.sea the t1rr. to ertorm t he o ero.t1on. 

N turr.lly 1 t would be h r d t o 1 n how 

o rer a 

amal t ber 

i ghi 

en 1t 

Oto 125 poun s cou d m e ood in 

an ce s ar fo r hA c tt rs to 

maneuver n tree r et of o . 

Any t 0 .. r • ar 8 8, 0 ld, 0 ,our · , have 

to cut t lee s C th e "Oer m 

8 1 s m!') H.e by o e m., 1th or S C t 8 .. On aa.n 

sily see ho· r S ~-W C ,1 s t · 1 f t 11 

n he l og or tr e , ut t , ,rem. 1 tr vel 

, 

t 11 as 0 r pa d 0 a on ffiEt t.. t,; . Thi p 0 bl the 

ma n r ~ s n fo _ t he b 1ty of th - ~. 0 an }.10 r s 

to sup ant the e 1st ng cutt r ~ot1 e ♦ 

Only two m n 0 r AB h ve b n ried on 

t he o ez·a tion. er h a dur1 ~ th AU!:111er n ~n 

ower s a could do mu h bet e t a cutter u in 

one an aroaa cut. 

• ornpariaon bet · ... n tim tudy our ly 

89 



90 

e nnd otu l rev1oue a e 1ndic ted rest nd del ay 

re nt. Th is i rob bly o hat figure of .bout 15 

in error due to small ao l , nd os 1ble d1f r nee 

1n out ng cond1 lo 

ev r, a ree r t h 1 

Th 1nd o e f1 ure dos, ho -

y :t t h th l 

b R pr ger (1 ~ 7) 1 h1 lo 

•h t e ine r ion. 

rent d ter mi.n d 

tu y 1 n the I aho 

Throughout th t me tud1 e ror r s ked 

t t o ... ork r !l lO r h n norm lly u b c uae 

t h er be1 ng t~me • h C re u "' rob bly di -
reg r c.e 1.n me C (3 ( t hu con t tuti 0 ib e 1 

s.ource of' rrnr. 

. 0 th , •t t r ork1n t m t studies 

1m. 11e .. a. • 2 re t -1 nt h ve i n no from ·' 

t he ba e of the tr , 14. 7 l rc ent f 11 n the tree, 

54 .. 4 eroent buc~ ng t ( nc u e s m to ove from 

one cut 0 t next), 11 .8 ercen 11mb1n I and • 

eroent he 1n e .u d mov1. . t o th"J n xt tree . 

It ho~ d 8 I mb r d t hat 11 of t hese 

n llcat on r hn 0 vary 11m1 ted t • 

4. com r1 on or t h , ere nt :.., dt tr1but1on 

of wor'·ing time of s. ver r at cutter . nd n vers. e 

cutter 1 , 11 d t h9.t t f a t t ,er e ent m ller er-

cent e or hi t1me ahov l n I buo in , nd movin from 

tr . to ee . 

5. n 1n tion of t e hourl age e r ned 



91 

by 11 cutters from M rch 1948 t o Febru y 1949 sho s a 

difference of 35 _ercent betw-een the highest hour y wage, 

v2 . 50, earned 1n July and tho lo·, eet age of ... 1 . 62 

earned 1n s.roh . 

6 . T e e.v ... ra.ge hourl ~ ae;e o t h e out t rs w a 

lo e t . n Ma.rob 11.nd )1'1 -- heee .r months of de p 

8 ow. The -;,age t hen ¢11 bed r a. t h r sh r ol y ,0 t h high-. 

est onth of Jul 
' Au ust, o. n a pternber. o. nd t hen 

dro-opc ah r l y Ln De cember-, J -nua.1."y, and :rerbuary , hen 

the ,, o 1 •. n wn de ep . 

t .s 6r :, nt - tbot ma.ny other t'Aotora , suoh 

as t he infl ' of tr r:-t .2.,.mt 1 bor nnd aea.sona.l f , t 1.gue , 

oontri'bu t t o t i e a.ve P. e · ~ · e a c1llnt1ons, but 1 · s eems 

logie ths.t snow dept h la a very o~1 tiaal f actor .. 

7. An i ns1 ct on of thv ak1d era avara;;;,e 

hourly age f rom M Pch l 48 to Febru y l 49, ehows the 

hi.gh ·st avert:1.[ 8 hourly raga, _1. 90, wa e a~ned -Ut"1!lg 

t he month o ;; - , J u y., rtd ug st; the oT,,eet ge , 

· 1 . 70 , earned n.ur~ng the rnont.ho o · Maroh 1 Septe b'er ; nd 

October . 1h1 1 s decre se ot only 1 , r aent from the 

highest ~ ag ( 'l' ble 7 nd f i g . 14). 

8. Sinae t h cutter age w a cleerea.sed :35 

ercent and he ak .. d r 1 arcent r om the 

h1gh st wage this 1m:Jl es r a th r d f ni tely t h a t the 

ano~ ea r a es cut ter oduc t on mere than 1.H de r ro .... 

due t ion . The ve r af:.e a. 1 de r wa.ge ,. her. ever, could be 



rrected b ne men on th Job to uch 

bov 1m l1oAt1on be r s e ing . 

d gree t hat the 

'o · ev r, t he 

cutter r e le s eubJ ct to urnov r . 

outt r r c ve , h1e her r ge hourl H e h on the 

s i der . 0 ever, rin Fa ·u r, reh , " nc _ r11 , 

the ont or var e anc I t e idder had hi h.er 

averag ol.lrly t han t cutter (f_g. 14 . ) . h1e 

ef n t y 1m_ l1e th t h st::1 d r re af. ct d 1 e 

by tho d no an r 

10. S" i d. 1n6 

h c h 400 foo " 

to t hr 

u • ng 

lo a, h 0 cent 

s f ollo• hcU be , l .7 

cent; hau , • 7 r . 
l ' I 

L 

e out .. re . 

stu .os h ~ d that on 

r s , et.c 1 hc.uling from t wo 

e 1 tr1 ut f 1:ro 

rcent; ho C on, 57 . er -

h 0 , 6.5 , rccnt ; ro l log 

on skid , • 

For 

1 ,ro n ( TRb .. e 

100 fo " t a _ d 

"" n g . A. ). 

n e using 0 

horse, , 1th ne o~ 

di tr1b 1 . 

unhoo , 18 .l eroent; r 

(fig . 2 B. ) 

I both o t h 

,re ter then hP.ul me . 

in : fl t, t ho 

of t h lo 0 0 t h 1, 

r h-. .-rP- per 

, 
Ou on 

e nt u e 

Th 9 9 

r 

re ,1ov ~ •e; 

a , th ?, r entage 

h ul b e C1 
I .cO . 4 

, 17 . i;-' r e t; 

,k l , l • p re tlt 

h . u olt t i. e . ,.. 
<A 

ro due, l e t 

u n th oment 

a. 0 the gr ·~d ere 
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usually adverse for t he haulb ::.1.clc &nd f vor ble fo_ the 

haul . 

11. S~i d.rJ A n Co Table h d n 

00 - U ) t 111 1.:. CJ 

1 2. v y otio ble r~ect or t he s10 is 

33 

wh~t t e · ri t r ot lled th r o: ercoaster ffee t (fig . 20 

a nd 21.) Thi 

l el c f:3a 

henoi. on o:f' d e s o~ • 1 round even on 

s har<l. 01 t J- o horae and robably i -

or~aso haul tihe . 

lJ. Since the cut :;era t r te<. t i~r. t one1 to one 

1ou a o "'ihe r ,lg t hour ds.' ".. a e nt 

hnr enlu ,. ·.m ir oa:\" , i"'nclu,. e h t for be t t r 

>rodu t1on e.1 s l u be t· .. :o t o the :oode . Thia 

woul er it a. othe.r ur of µroJ.uct ve l • or. H:, ,ever, 

thi t1. 6 ·pent r fers on y to a nter oper ti on · .. hen 

tho cutt r might need < re --t ne. h e t ron t h f re ne ly 

f.lB much I~ :J h~ n od to .• (~I' 1> la (31'! .. r • 



Ch ter VII 

SU MAR¥ 

Th1s er ha s as eubJect the logging nd 
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m1ll1ng •oper t1one of t he 10h1 s.n 1.ver T1mber Com .. any 

dur1n the 1nter or 1 48- 49, Theo er t1on 1 r a s 

located on the Routt N t1onal Forest ne Gould , Color do . 

The ur oee of th1 study 1s to r e s nt a 

desor1 t1on of tnt r log 1ng o er tion 1n Color do, 

to mak t1me studies ot the f lling and bucking o era

t1ons nd interpret the d ta coll oted from time studies 

and other sour oe s . 

Time etud1es m de on the o tt1n o er t1on 

1nd1cat d tha t of the tot 1 or 1n t1me of the cut t ers 

10. 2 . ercent a a ent shovel1ng eno, 14.7 ercent 

r 111ng , 54 . 4 eroent bucking, ll . 8 rcent limbi ng , nd 

8 • . ~ercent ther1ng tools a.nd moving to the next tree. 

By com a.ri ng the hourly gee rned b t vo 

cutt er i n th to months rev1ous to t he s tudy 1th the 

hourly age during the time etudy, rest and delay 

figure of 15 eroent s 1nd.1o ted . 

Com rison of eroent ge t1m d1str1but1on 

graph of a ver y t st cutter and n v r ge cutter showed 

tha t t he t a et cutter a ent a em ller ero ntage of hi s 



time buok1ng, ehovel1 and moving . However, over 51 

ercent or hie time wa. tlll sent buok1ng. 

A gr h of t he v r e hourly wage fo r 11 

cutters from F bru y l 48 to J a nu y l 49 ho ed th t 
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the o t1mum months for the cutter w r e July , ug at, nd 

s tember. There wa. 35 ere nt differeno b t ween 

July and rch, the month of hi he t nd lo est verag 

hourl y e, rea eot1v ly. Th gr a se med t o 1m ly 

de th was t he f ctor m t 11m ting rod·ction. 

Th highe t ver age ned b y i d era 

ocoured 1n June , July, nd A. u t ; th lo est in oh, 

Sept ember , nd Octob r. The ditt renee bet en t e h1gh 

nd lo ge w only 10 rent. This ould 1m ly th t 

th ano exert e gr eater n g t1ve eff ct on the utters 

t han 1t doe on t he skidder a. 

Th ver e hourly et ble for 11 1dd re 

nd cutt er em loyed f rom February l 48 to J anu ry 194 

sho a t h t from y t hrough J anu ry the out ters averaged 

more r hour t h n did t h 1dd rs; ho er , during t he 

mont h of de est no, ~ebru ry, ch, and A r1l, the 

ski ere h d t he higher ver e hourly ge . Thia also 

1m lies th t the aki ddera on t his o. er 10n ere hindered 

le a by the now than were t he cutters. 

The skiddi time study tor a 400 toot haul 

ve t he follo ing percent ge d1atr1but1on oft m ~ 

haulback, 18.7 ercent; hooku, 57.2 eroent; h ul, 



1:3.7 ere nt; unhook, 6.5 ercent; -.nd rol l lo a b o on 

sk ids 3. 9 ercent. Th1 •B w s m de When t 0 or thr e logs 

aver 1n bout JO fee t constituted an V r age load for 

e oh or t hre.e horses. I n the 100 toot s 1dd1ng t1me 

study haulb k time ~a . aga1n gre ter th n haul time. 

On th1s o er tion autt1n s don by tr1pe. 

Al l cutters wor ed ae one m n ores,~ 1ng cros out 

saws. Sk1dd1 w a by single hor e, Ch ek1dder u 1ng 

from one to thre hors Log s T er skidded dir otly to 

the ski d y or the ort ble mill . The lumper a then 

h ul d 26 mlle to the l umber ar d t W ld n. 

Th l bor as l arg ly of So nd1n v1 an desoent 

1th Swe ea redom nat1 ng . The cut er eemed to be the 

oldest cla s s ot men on t he Job. Woolen shirt nd p nts 

were rn b y mo t of th oods or ei-a nd some t 7 e of 

rubber bottomed boots ere referred. 

Su ested resee-rgh 
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1 . A coat study shoul d be made to corn are the 

cost of _rodu01n lumber t the Walden m111 with orte.ble 

m1ll roduotlon coats. 

2. Time nd coat studies should be made on 

summer, · r 1ng,. or f all operations or M1chlgan River and 

come.re the results 1th the 1mplica.t1ona of thi s pa er. 

j . Coat studies are needed on all lo ging and 

m1111 o· er tions 1n t his are so t hat eventu l l y the 



mot etr1c1ent mtthods ot opt)ra.tton c n b determined. 

4 . Determ1n t1on of t he tea 1.b1l1ty of us1ng 

a one m n po r a . would be 1ntel"ee lng prool m .. 
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THIS AGREE ~ENT made and entered into this 
29 d y of A r11, A. P., 1947, by nd bet een t he 
follo ng em loyers, 1nd1vid.u lly an ool l eot1v~ly, 
herein fter referred to a tbe Employer or Oper tor, 
to 1t: 

U ch1gnn River Ti mber Com any-- , alden, Colo • ...... ________ _ 

- - - - ~ - eto. 
t art1 a ot the first art, ~nd t he Inte r na tional 
t,ood orkers of Amerio , Loeal Unions ~- 214, M- 202 , 
M• 218 , .nd M..-154, a ft111 a ted 1t h the Congress of 
Induetr1 1 Or. an1zat1ons by and through their duly 
elec ed, qu 11f1ed nd aot1ng r epre sent t1ve e , 
1nd1v1dually and oollect1vely, her ein ft r referred 
to the Union, rty of the second part: 

GE ERAL .PUR 08~ 

. he g ner l ur oae of this reement 1s · 
to rov1de mutu 1 r el t1onsh1 for t he o r tion or 
the -ol ants nd c am a cov red by tb1 s greeme,nt; to 
secure for the em .loyer nd t he union all the 
benefits which my be derived from o erly o.nd legal 
colleot1ve b r a1n1ng, 1th n desire to avoid 11 
poes1bl fr1et1on, nd to romote the gener al elf re 
of the oper tiona oonduoted by the employer. The 
em loyer and the union ehal pe equally res ons_bl 
for oond1t1ons 1n cam nd lsewhere on t he opera-
tions, nd th ,y sh 11 exercise their influence "'o 
ma.1nta1n san1t ry oam a and to see th t the beh v1or 
ot em •. loyees does not detr ct from the efficiency 
of the o erat1ona or the wellbeing of other 
em loyees . 

.. - .. - - .. 
ITNESSET'H : Th t for and 1n oons1der tion 

of the f aithful erforma.noe of the mutu l covenants 
and agreements , herein cont ained, the Em loyer nd 
t he Union do hereby agree: 
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TICLE I 

RECOGNITIQtj 
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Dur1 the 11fe or t his Agreement, the 
Union eh 11 be the ole oollect1ve bar g 1n1ng agency 
for l mployeee 1n th o er t1on of t he Em lo7er, 
excluding eu erv1sory nd ol r1o l em l oyees, ...• 
The Union rees th tit 11 not reoo n1 ny 
Jur1sd1ot1on 1 atr1 or picket line directly ffeot -
1ng t he em loy es of t he Employer. 

ARTICLE II 

.ENT OF DIS UTES, CO ORIEVANC S 

All di sputes, com l 1nta, or griev nos 
ar1s1n under or out ot th1s Agreement hall be 
handled 1n the follo 1n r esor1bed m nner: 

, Ther ehal bee eot d by t he employees 
1n the lant of the loyer under the auperv1 on 
or the Union a committee of not lee than three or 
more t h n ix memb rs to b non the l ant 
Committe . .•• , t he ersons e leoted by the Union 
muet be nd rem 1n otiv ly employed there in tor 
ninety (90) days im ed1 tely reoed1ng the1r ee ect-
1on, unle t he o er t1on ha not be n ot1ve for 
one year. 

b. ~ ~ - - - - ~ -
e . ~ ~ ~ - ~ ~ •• 
d, In t h event th t the em loyer nd t he 

union ~re unable tor ach a satisfactory set t lement 
of any oompl into~ grievance, th em loyer nd the 
union shall 1th1n 48 hours ft r ueh final d1s
agreement, not1fy 1n wr1t1ng oomm1tt e oom os d of 
re re ent tive of the oper tor nd repre sent 1ve 
of the union. Ne1th r the em layer not member of 
the union involved 1n th die ute shall be qu fled 
to e1t on th1 com tt e. Sid oom1ttee sh 11 ha.v 
uthorl ty to t h tever ste,p a.re nece e ry o 

effect n mi c ble settlement of t h d1 a re ement, 
but 1n the event it hould be un ble to do eo, _ts 
memb rs sh 11 choose third arty to sit as a 
member of ea1d comm1tte. Any d term1n t1on made 
by am Jor1ty of t he oo mitte h rein rovid d fo r 



shall be binding u_ on t he p rttes t .o this a.gre ment. 
e . While ny oom ·l int , riev nc or di ute 

is b 1ng considered under th rooedure · rov1deti 
herein ., a l em loye a ball work a direot d by the 
Em loyer. 

TIOLE III 

ND _f?ISCFU\RG§f;l 
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. • • , on r quest of the em loyee or the 
Union, the Em loyer reea to at te th r a eons for 
au ne1on or d i ch rge . ... Any ease of sue n ion 
or di ch r not m d the bae1 of oom 1 int 1t -in 
two { 2) or ln day& f .r om the t1me thereof, eh.all 
be oon 1dered s 1ved .••. 

nd 
bou 
fie 

five 
Mond 
suah 

ARTICLE IV 

HOURS OF LABOR 

• Th ork e k h 11 et rt on Mondy 
nd. on Sund y excepting a to r egul po e~ 

tohmen nd emloye s hose Job cl ss1• 
on a s v n d y eont1nuou · . erv1ee ••. 

b . he regular hour of l bor shall be 
oonaecut1ve 1 ht hour d y , eo eno1 on 
y d end.1 on Frid y , 1th the e ee tion of 
employees m ntioned 1n • above, . •• 

c. Tim nd orte-.h lf for over time shall 
be p 1d . . . . 

. . 

d , It an m· loyee l bent for art of a 
day, or full da y or more than i for 
r son of h son • • • , such d ya ah 11 not be 
counted a d ys ork d fr t h ur oae or com ut1 
the sixth d y rked in the or week, a nd he 11 
z-eo 1ve tr 1 ht t1m of r a tes exoe t 1n ofa.~ as 
the total hours worked . in th t week exceed forty (40) 
hour . 

e . It n m loyee los s tl. e during the 
ork w k ecau of a breakdown or to .__ uch 

eh ll be eount d .s d ys or ed or t he ur oae 
uting the alxth d y worked 1n the work eek 

nd he sh 11 reoeiv rte nd on • h lf for all hours 
orked on th e1xth d y . 

L I BRA RY 
COLORADO A. & M. COLLEG 

FO RT COLLI NS, COLORABI> 



r . Hol1d ya not or ed eh 11 be count d 
s d s orked f or t h urpoae of oom ut1n t he 

e1xth day orked 1n t he work w ek, - .... - - - ~ ' ... 
h . - - - - - ~ ~ ~ 

1:02 

1 . It is gre ed t h t ~rhe n 
durin t he r eghl rly design ted r1ork 
not ul t of the rtie hereto; suen 
u by mutu 1 reement on the ~ixth 

lo st 
h 
made 

ARTICLE V 

SENIORITY 

&. . • • • , em loyee 111 b l 1d 
t he 1nvera ord r in h1cb t hey w re h1r d . 
r eh1r1n occurs, em loyee will be hired i n 
ane 1t h t h 1r sen or1ty. ntor1ty shall 
fro t h f1r st a t of 1 t em loi ent. 

time. 

• I b. . . . • -he loc a l union nd t he loca.l 
em lo r s.r r1v11 ged to m et nd or out a 
s n1or1ty l n .••• 

l: RTICLE VI 

• ... -- - - .. ... - -
b . ---- - ,_ ___ 
c . r1ng the 11 e of th1 contract , ... , 

any g nAr l ¢h n e hloh may hereatter be m-de 
sh 11 t etr ct on June 1 t ....• 

d. There ahe.11 b , y d y every t o 
- e . . . . 

holid ys: 

TICLE VII 

- ~ - - ..... - , .. 
TICLE VIII 

OLIDAYS 

Th f ollo ng d ys h 11 be ob erv d 
Ne Ye rs' D Fourth of uly, L bor Dy, 
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Tharu gl v1n D y, Chri etm nd e i th r, 
Day or one other d y of gre ter loc l 1 port 
less t h n even (7) days dv noe not1c to b 
ae to such ohoiee. All ti orked on t hose 
sh 11 be i d for t the r of rt don 

mor1 l 
nc, not 
given 

d y 
-half. 

A TIC I 

TEM?OF!.ARY C QStFICATION 

.. ._ ....... - ........ 

ARTIC X 

Tne Union r.e r nt t1ves, not in the 
e loy or the · ploy r; sh 11 h v dmiaa1on to the 
· remi ea of the em loyer on union bu nee, rov1ded 
ho ver, hes 11 m e h1 re s noe to the 
em loyer and not i nte rfer e 1t h o during 

ork1n hours, •.•• 

TIOLE XI · 

... - ..... - ·- .. -
ARTICLE XlI 

•••• At no ti ne all m loy e b 
r quired trike breakers or go t hrou h 
1 t l1nes or ed u r ds , •••• Nothin in 

t hi gree ent contain d sh 1 be construed o as 
to 1m 1r or ff et ny right of t h Union or the 
m. lo e r e re nted PY th Union int ree-

ment tor fu to h ndl a ny oods by 1t decl r ed 
unf 1r. 

It ia reeogn1 d by the art1ea t h t timber 
roduote o.r . ureh a d rom oute1de ouro s . 

It s agr ed t t he Un on y, from t e 
to t1m , adv1s the Com. ny, 1n r tin, as to out-

1de o. r at1on th h1ch 1t ts 1n controv ray, 
· t the underat and1n th t th Com ny 111 not, 



ft r receipt of uch notice, puroh e l u.mb r fr m 
such o era t1on until th Union shall h ve notified 
th om · n tha t such outside o r t1on h s 1 ced 
1·t -eelf 1n good at. nd1ng wl t h the union . 

to h v 

• ♦ • I • • f • 

ICLE XIII 

11 oookhou e m lo 
he l th o r . . , . 

TICL , V 

VACATIO S 

• t t ' • • • • 

hall be r equired 

egul , ~loye h v1ng le s 
t n r1ve ye en1or1t, but mor than on yea.r-, 
h 11 be enti tled to on e v oa tlon 1th forty 

(4) hours at h1s re ul r rt, 
Em oyee h v1n fl e y ra oont1nuoua 

ti t h t he corn any s 11 be nti tled to t o 
c tion 1th 1 hty (80) hours t his 
ay. 

V oat1on er1od h all be be t en J nuary 
let and July let of ACh ye r, unle a other 1 e 
utual y agreed . · ~ ••• 

For t he ur ose of 
additional boo ee 1ng 1eoe 
hall be com1 uted on t he ba 1 

vo1d1n xoe s1v nd 
orker v c tion y 
of 1 . 50 r hour~ 

TIC . XV 

. The plo er shall require 11 
em. lcyeea to Jo1n th un on mmediately u on beoom-
1 e oyed, ..•• 

b . The m loy r agr s to di soh ge any 
me nber f n111ng or refu 1ng t o ma1nt a1n member hip 
1n good · t anding, 1th1n ten (10) d ya from d te 
of ritt n request trom th Un1on . 

o . All oontr otor nd e.ub- ocntr ctor 
under th m loy r sh 11 b ubJe t t o 11 of t his 
Agr m nt in 1ts ent1.rety . 

' 
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ARTICLE XVI 

SU DES 0TH 

_ .. _..., ___ _ 

ARTICLE XVII 

IMTION 

xee· t sit y be f eot by the 
a e cl us ( rtic VI-Section o) thia a ree nt 
all rem 1n in tull tore nd ffeot until J une 

, 1 4 . 

o . - - - .... - -
d . - ~ ~ - ~ ~ - ~ 
e . - ~ - -
f~ This agreem nt m 

June 1 t of any ye r by either 
a1 ty•tive (65) da ys notice 1n 

rt y ot de ire toter ln t. 
rti tom t 1n n t 

d ya for of n ot 
of the ••• w 

be eubJect to 11 the 
of 

u on the state 1n 
a a may 
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1ch1 n 1ver T1 ber Co. 
By/ / John Doe 
·---------------------PARTIE O TH FI ST 

A T 

I ntern tion l oo orkere 
of Amer c, f f 111 ted 1th 
Co res o Indu tri l 

r , n. a ona . 
Local Un n ~214 

/a/ ohn Jon a 
---------------------~ ----~~----------------



GE 'f B 

SA 

GE RATES 

e r noy or
shall r e e1v 
name e: 

C t t r 
yer 

k idde r 
Of B er 

CU I G AND 81· 00TH 

16 ft . 
18 ft. 
· 0 ft. 

2 rt. 
5 ft . 

30 ft . 
35 ft. 
40 ft . 
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I~T R TIONAL OOD ORK RS 
OF , ERI C - C I. . 
By/a/ Srun Smi t h 
By/a/ J i m Jone 

I.PE DIX 1t 

'?I .. OF H ·S COND 

,, I I a 

o. 0 
. 6 

0 . 70 
0. 50 
1. 5 
1.1; 

1 . :,,5 
1.22 · . 
1. 25 

are us d for 
Job, thy 
· te th ir 

= ........ ~ on Goy•,t L nd 
0. 17 
0 . 21 
o. 6 
o. 0 
0 . 40 
0 .52 
0.65 
0.78 



45 ft. 
50 ft. 
55 ft •. 
60 ft. 
65 :ft . 

S ID I G OLES 
16 rt . 
1 ft . 
2G . ft . 
2 rt .. 
25 ft . 
30 tt. s f t. 
40 tt. 
45 t . 
50 ft . 

6
5

0
5 rt. 

rt. 
65 rt. 

0.1 
.15 

0.18 
o. 
o. 
0 . 28 

+40 
o.45 
0 • .56 
0.7.5 
o. 84 
1 .10 
1 . 0 

t be a kidder furn he h o n 
equ m nt, 33 1/3 % all b .. d d . 

Log Cutt ng 
1e Cut ttn , ?x ... 

T1 Cutti ng, 6x ~ 
UntlO led. Log , 

1 . 11-a•, 10"- l 
Lo S 1d !T. 

Tie Out s 1 di , 7x9- 8 
Pro a--Outtin r 1ng 
Cut tln Sn 

Government L nd 
$,5 .' 0 Mt. 

.205 C 
0.175 " 

. 135 II 

• 75 rt. 
0.13 oh 
1+8.5 c'l 

• .,Sea.ch 
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b , • 

b. 111 • 

· 1n ) 1 , 7x9 .. 
1)a 1ng ,umber 
Off Bea.r1 Ti s, 7x9-8 
Of f Be rin Lumber 

0 . 01 
2.25 
.1 

·\ ft. b . m. 
.oh 

( ~ . . yer di rect to out t ·· ) 
Off Bari ng Lumber 

( a r d1r t d to cut lumber 
d, 6:x:e- 8 

Otfb rer, 6x8-8 
a d , 7 a ... a 
Of fb rer , 7x8- 8 

R te of 
est bl shed locally, 

y not t f or h 
• • • • 

4. 2 M ft . b . m. 

ft. . 8 
oaly.) 

0. 065 each 
0. 1 

, 0675 II 

. 125 11 

11 be 

b . m. 

Not: Pr1v te l nn· ag a r e slt htly less . 



,o on 
lx4 r n om ength 

48 or sh1p 1 p ; 2 . o 

lx4 random. le th 
oar 1d1n •Or 
center ateh 1 ·2. 00 

lx4 R4 rough 
~ -~ - - - ~ - -

lx ,., e 1,,..4 

1: 2 
Common 

110 . 

112 . 00 

104 .. 00 

l 
Com on 

4. 0 

6.oo 
89 . 0 
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#4 
Com n 

69 . 00 

72 . 00 

64 . 00 

1 r andom length, ·2 , O er · h1 her t h .n lx6 or lx4 . 

- #4 
Common ommon ornmon Common 

~4 R. I.,. 4 or SL 120. ·11 . 0 4. 0 69 . 00 

lx4 R.L. a r Sdg 
or C. 1 .oo 11 • 0 6 . 00 72. 00 

lx4 R4 rough 115 . 00 104.0 8 . o 64. 00 

l :it:6 sa e aa 
lx8 r Dndom per M h eher th n lx6 or l x4 

xlO r an om O er ore than l 
l.xl2 r n om 
Knot ty ine nd o nt r er mor th n 

S4S .nd Sh1 l 
2 1 . 1a a out ~a. oo p r le ~ th n l n. 
No. 5 oomnon 1e 5.00 r thou end . 
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