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Chapter 1

INTRODUCTION

This paper has as a subject the logging and
milling operations of the Michigan River Timber Company
during the winter of 1948-49., The operational area was
located on the Routt National Forest near Gould,

Colorado (fig. 1.).

Purpose

The purpose of this study is:

"1, To present an accurate description of a
winter logging and milling operation in Northern
Colorado.

2. To make time studles of the falling and
bucking operationes and interpret the data collected
from time studles and other sources.

3. To provide basic data for future time and

coat studies by Colorado A & M forestry students.
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Chapter II
BACKGROUND MATERIAL

Iisber sale contract

The original timber sale for this area was
maede in June, 1936, and Michigen River Timber Company
has been in continuous operation since then. The sale
was for approximately 77 MM feet; however, 98 MM feet
have been cut to date and the final cut will be over
100 MM feet. The timber was purchased from an area of
about 16,830 acres, in Township 5 and 6N, Ranges 76 and
77%, 6th P.M., within Routt National Forest (fig. 1.).
S-sales (1936).

At present the stumpage price is §2.35 per M,

10

ft. b.m. for asll three species cut, i.e., lodgepole pine,

Ehgelmann spruce, and alpine fir. Pole prices are found

in Table 1,

Table 1.,--POLE STUMPAGE RATES

Pole Length Price per M

feet linear feet
16-19 $ L.00
20-29 L.50
30-39 11.00

LO-49 18,00
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3--Overmature Lodgepole pine clearcut in blocks,
or Lo

uncut in background. Contrast with Fig. 2.
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The timber sale contract requires that on
designated areas, all Engelmann spruce 14 inches D.B.H.
and over, must be cut. The top diameter of merchantabil-
i1ty is designated as eight inches.

Slash must be piled and burned along main roads
at the company's expense--this i1ncludes approximately
six percent of the total sale area. The cutters are

required to lop the branches from the entire main stem.

Silvicultursl method

The cutting method used in the area is a strip
system. These ﬁtripa run generally along the contour,
although on level areas the strips are laid out on a
compass line (fig. 2 2nd 3.). The strip width is from
LOO to 800 feet. Block cutting is sometimes practiced
on overmature stands of lodgepole pine with no under-
story.

The allowable annual cut from this portion of
the Routt National Forest 1s 10 MM feet. This means
that if Michigan River 1s cutting 10 HM feet annually no
other sale could be made. However, they have not always
met their allowable cut, and this year other sales have
been made on the district to make up the defiecit. This
undercut occured meinly during the way years. In 1947

and 1948 the annual production was over 10 MK feet.

Area degeriptio
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Timber volumes run from 10 to 15 thousand feet
per acre, lodgepole pine constituting the major volumes,
with Engelmann spruce and alpine fir following in that
order. Van (1949).

As might be expected in the lodgepole pine and
Engelmann spruce types of the central Rocky Mountains,
the topography is rolling to steep, and elevations vary
between 9000 and 10,400 feet (fig, 4.).

General ploture of yearlong operations
Michigan River has its lumber yard at ¥alden,

Colorado, 22 miles north o Gould (fig. 1.). During the
sumner some 16 foot logs are hauled from the woods to
Walden and milled there, This mill saws about 3000 feet
per hour, but does not show much of a profit. Doubtless
this i3 at least partly due to the extremely small
average log size=--for the summer of 1948 the aversage 16
foot log hauled to Walden contained 50 ft. b.m.

Portzble sawmills produced most of the lumber
and ties for the operation. Last summer 10 portable
mills were contracted by the company, while five portf
ables were in operation during the winter of 1948-49,

All of the skidding i1s now done by single
horse. 1In 1947 tree length logging with tractors was
tried. However, 1t was found that 211 leave trees were
badly scarred by this type of operation, and the repro-
duction suffered. Therefore, tree length with cat
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logzing 18 permitted only in overmature lodgepole stands
which have no understory.

During the winter no scaling is done by the
Forest Service on this sale. Mill scale studles are run
periodically, at least once a month, and from these
studies the ratio is determined between log scale and the
number of ties cut. For instance, if 1000 ft. b.m. of
loga are scaled on the gkidway and from these logs 20
ties are cut plus some side lumber then the ratio is
1000:20 or 50. VWith this ratio 1%t is only necessary to
count the ties sawed, multiply by the number of board
feet logz scale per tie cut (i,e, the ratio figure) and
arrive at the to%tal log scale, The figure will vary on
this operation from 50-70, i.e., if the maximum number
of ties are cut the figure would be 50 and visca versa.
Generally this conversion figure was about 60.

This ratio figure will, of course, vary with
area, sawyer, aaw, product desired, ete.; however, the

gtudy 1s always current, so little error is incurred.
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Chapter I1I
STUDY METHODS

For the gkidding and cutting time studlies two
stop watches were used to time each phase of the opera-
tion. A wrist wateh with a sweep second hand was used
to record total time. The phase times were then added
together and their total checked against the true total.
It was found that little error occured in starting and
stopping the watches, so after the first day the overall
time for an operation was not taken. This allowed more
time for observation.

Each stop watch was fastened by a 12 inch cord
to a Jacket breast pocket, which left hoth hands free
for elther note taking or aiding in moving around in the
snow which was often waist deep (fig. 5.). Though the
temperature reached -30 degrees Fahrenheit, the stop
watches functioned perfectly.

The time study sheets were kept in a 5 x 9 inch
metal tatum holder that fit easily into a hip pocket,
and which provided a firm base for note taking, and pre-
vented the sheets from being damaged. An 1deal sheet
holder would be one with wooden covers., This type would

have most of the advantages of the metal tatum, but would
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not become nearly as cold to the touch in below zero
weather. The 3H pencil used for note taking was tied to
a loop of string that was worn around the neck. Measure-
ments were taken to the nearest inch with a2 gteel pocket
tape.

Thursday wae chosen as the best time study
day. On Monday there was the possibility of a hangover
from the big weekend; Fridsy and Ssturday the men and
horses, particularly the horses, were badly fatigued;
Tuesday and Wednesday were probably the days of optimum
efficiency, therefore not considere¢d to represent
average conditions.

Eight one day trips were mcde to Welden., OF
these, one was to make a preliminary reconnalssance; two
to obtein office information at Walden; and five were
spent in the woods making time studies, taking photo-
graphs, &nd gathering information on all phases of the
operation., These trips were msde from the 15th of
January until the 17th of Marech, 1949.

It should be noted that the temperature during
the time studies ran from -30 degrees F. to 45 degrees
F. The snow depth varied from 2 1/2 to 3 1/2 feet on
the level.



Chapter IV
STUDY ANALYSIS

Minter operation outline

This winter, Michigan River employed about 60
men in their woods operations. Five portable mills were
in operation.

Generally the mill crew consisted of three men,
a saswyer, offbearer, and a taller. The mill was usually
supplied with logs by two or three cutters and two
gkidders-~logs were skidded directly to the skidway.

Both ties and side lumber were produced at the
mill and then hauled 26 milee to the lumber yard in
Walden.

¥ost woode labor worked on a contrsc¢t basis.
See Appendix for Union Working Agreement and wage scale.

In the following pages each separate operational

N

phage will be deseribed and discussed in detail.

CSutting

All cutting was done by one man crews, due to
the small eize of the trees. For the cutting study the
average log size was 34.9 ft. b.m, BSee Table 2.
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Table 2,--CUTTING SAMPLE: LOG DIAMETER FREQUENCY, LOG
SCALE CONTENT AVERAGE LOG

Length Detebe Small End
Feet Inches
8 9 10 11 12 13 14 lé 16

8 2 i@ 11 9 7 L 1 )

10 1 : 3

1l e 2 1

12 \ 1 1 ) 3
Total Number Logs 55

Total Ft. b.m., Seribner D,c. 1920
Average Log Ft. b.m, 34,9

Eguipment:-«A four foot Simonds Number 223
saw was used by most of the cutters studied., Power saws
had been tried severszl times on the operation, but the
men using them could not make & ressonable wage.

Both single and double bitted axes were used
by the cutters for limbing =nd notehing. The eingle bit,
of course, was better adapted to driving wedges, while
the doudble bit required less sharpening (fig. 6.).

An eight foot measuring stick was carried by
all cutters, Some cutters had a very heavy marking stick
which was used to pry the bucked logs apart so the
skidder would have an easier time hooking up. Other

cutters broke the logs apart by a blow with the axe.
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The sapwood was generslly frozen--this pade
for slower sawing than during the summer. Kerosene was
used to facllitate sawing. Ordinary saw filing methods
had to be modified, due to the extreme cold and frozen
wood. Raker teeth could not be too deeply throsted or
they would have a tendency to break off., Rakers were
of course kept alightly longer than those for summer
sawing.

The cutter carried the following equipment:

1 man saw, 4 foot, f{usually Simonds Number 223)
1 axe (pole or double bit)

1 marking pole, 8 feet long

1 shovel, square point and D handled

1 bottle of kerosene

2 to 4 steel wedges

1 saw guage (Simonds, Anderson, or Disston)

2 files

Snow effectst--The deep snow presented many
problems. Bince this was a government sale a maximum
stump height of 12 inches was required--this meant
shoveling from two to three feet of snow away from the
tree (fig. 7 oand 8.). Due to the heavy-snow, 10.72 per-
cent of the cutter's working time in the study was spent
shoveling the snow., This by itself occasiconed a size-
able drop in the average hourly wage.

Snow increased the time to gather equipment,






move to the next tree, and the time to move from one
cutting place %o another while bucking logs. Some of
the cutters threw their saw to the next cut, in order to
leave two hands free for the mérklns.

Snow in the crowns of the ftrees increased
danger to the cutter from "widow-makers" and required
more careful falling.

Iime study terminology and results:--Table 3
gives the form used for the cutting time study. The
following general definitions apply:

S8hovel time: Dbegins when shovel is first
plcked up prior to use and ends when shovel is put
down and axe is picked up.

FPalling time: Dbegins with end of shovel time
and ends when tree is on the ground. (swamping
around the tree prior to cutting required very
little time and was included in the falling time.)

Bucking time: Dbegins for the first log when

lat log
tree is on the ground and ends when the log is cut
through and opened from the rest of the tree,

Bucking time: Dbegins with end of butt log

2nd’log
time and ends when the second log is opened from
the rest of the stem.

Limbing time: Dbegins with end of last log
bucking time and ends when the first tool is

picked up.
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Gather time: Dbegins with end of limbing time
and ends after the tools have heen gathered when
the first step is taken toward the next tree.
Move time: YDbegins with the end of gather time,
includes the time taken to move to the next tree
after the tools heve been gathered, and ends when

ghovel 1g first picked up prior to use.



Teble 3.--CUTTING TIME STUDY SHEET

Cutter BShovel Fall D.i.b. Butt 1 Log Log 3
Time Time Stump Dl L® TS D.1.b. L* ©gwe DD L® TO0
A 19 1{ 8 1:53 lg 8 2:87 13 8 3:23
1 g 1:57 11 1:35
3:29 8:19 19 15 10 h 00 14 10 5:28 14 8 4:30
12 g 2:50 9 11 1:43
20 16 12 2:45 15 12 3:149 13 12 3:09
10 g 1333 8 11 1:22
5:06
B 3:40 2:49 12 10 8 23129 9 11 2:34 8 11 2:28
3126 1:32 12 11 8 3:25% 10 8 2:38 9 8 2:51
2:29 13:53 14
c 3:10 2:20 14 12 8 3124 11 8 23:48 10 8 3:27
- 8 8 1:16
D 2:05 2:30 13 11 8 2:14 10 8 13:12 10 8 2:48
1:51  3:149 13 12 8 3:08 11 8 3:12 10 8 3:10
9 g8 2:11 8 8 2:50
3:50 14 13 8 2:18
E 0:48 3:15 13 12 8 1:45 11 8 1:49 10 8 1:51
8 11 1:29
0:43 1:35 13 11 8 1:09 11 8 1:43 10 8 1:12
0:39 21726 13 12 8 1l:54 b & 8 1:21 10 8 1:35
8 11 1:03
Length of log #% Time

< d



ngk;aﬁ
‘Log

Table 3.--CUTTING TIME STUDY SHEET--Continued

Cutter Limb Gather lMove Delsay Comments
Dii.b, L® T
A 12 8 2:30
2:00 0:40 0
Ezag 1145 10:00 Tree down when I arrived
12 B 2:45 $
0:51 0:57
B 3:27 1:00 1:00 7:00 *Snocse"
8 11 2:00 0:30 0130 0150 5:05 Tally logs--clear skidder
c 8 2:48 2:49
D 8 11 3:19 1:00 2:00 0:05 Hung tree
10 8 2:13
. h:12 h358
E 8 1:30 Best of all cutters
2:13 1:23
8 11 1:07 1:13 1:21
10 11 1:32
231 End of day
* Length of log “*  Time

8o



It should be noted that the bucking time for
any log diameter includes the time to move over from the
last cut as well as actual sawing time. Most logs were
cut in 8-foot lengths with a few 1l0-foot and 1l2-foot
lengths, and some ll-foot logs were cut to meke mine
props. Even with the short log lengths much time was
spent in moving from cut to cut. OCn five logs in the
bucking study an average time of 30 seconds per log was
shent to gether toclas, mark, snd move on to the next cut.
Also included in the bucking time is the time required
to measure off the next log with the marking pole and
merk the ocutting pnlace with the axe,

Only sctusl working time was included in the
tables. Reat or delay time aould not be accurately
determined, but Rapraeger (1937) used 12 percent for the
figure on his Idaho study, and perhaps this filgure would
not be too far wrong if spplied to this study.

Since the average per hour wage was known for
cutters D and E of Table 3, 1t was possible to compute
their sampled hourly wages snd compare it with their
orevious hourly wage. This was done in the following
manner. Cutter D was timed on two complete trees, which
when bucked up yielded 10 logs, totaling 270 ft. log
scale, This took 39.68 minutes of work. Working at
this same pace he would cut 405 ft. log scale per hour.

Since cutters receive £5.30 per M.b.m. his hourly wage
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for the timed work would be §2.12 per hour. 1In the
previous two months cutter D aversged §1.80 per hour,

Cutter E cut 400 feet in 40,0 minutes or 600
feet per hour, giving an hourly wage of $3.18. 1In the
two months before the study, cutter E averaged approxi-
mately §2.70 per hour.

From these figures a rest and delay percentage
of sbout 15 percent would be indicsted, Though the
sample is small the delay figure should be generally
applicable to the operstion.

An examinetion of Figure 94 shows that Sh.4
percent of the total working time of the cutters studied
was spent in bucking up the trees. This alone is enough
to show how tree length logring can decrease log making
costs. This 1s partioularly true in winter logeing,
becsuse snow increases time spent in moving around during
the bucking operstion (fig. 10.) -

Limbing took 11.8 percent of the work time,
This time was grester for the Engelmann spruce than for
the lodgepole pine. The average limbing time was three
minutes per trec for all goecies.

Limbing was required ror entire length of the
main stem, usually the %op was cut off at about two
inehss diameter.

In all graph and table computstions any aversge

Tfigure given represents the average of the aVerages of
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Figs 10--Bucking: this operation required o4.4
percent of total working time 1in cutb-
ing study.
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the five different cutters. This system is also used in
all of the skidding time studies.

Figures 98B and 9C show the percentage distribu-
tion time of two cutters, Cutter B, the faster of the two,
spends 51.7 percent of his time bucking, while cutter C
spends 55.3 percent on the same operation; thus, the
faster cutter definitely spends less of his time bucking.

The actunl time aspent on the different opera-
tions by cutters B and C, correlated with the percenta:ge
dlstribution graphs, shows more clearly the difference
between the way in which the two cutters worked up
gimilar trees, Table 4, Snow and timber conditions were
similar in each case.

Cutter B was recognized as the fastest cutter
on the job, He shoveled away only enough snow %o noteh
the tree and make sdequate hand room to use the saw,

This was a sontributing factor for his superiority over
cutter C on the trees studied.

In 1948 the number of cutters varied from 15

to 44, Jees Table 5 and Figure 11,
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Table 5.--NUMBER EMPLOYED DURING ONE YEAR

Year lonth Number Employed

Cutting okidding
1948 Feb, 23 14
1948 Mar., 26 9
1948 Apr, 32 9
1948 May bl 16
1948 June 2% 21
1948 July 20 22
1948 Aug. 16 22
1948 Sept, 16 26
1948 Oct, 18 16
1948 Nov. 16 12
1948  Dee. 15 14
1949 Jan. 19 12

Figure 12 pictures the results of the falling
time study. A very definite correlation is shown be-
tween diameter and time., This graph is based on a2 small
sample, but doea ghow the trend, 1.e., as the inch
dizmaeter class increases from 12 to 19, the average fale
linz time increases from 2.18 to 8.32 minutes,

Figure 13 and Table 6 are a summsry of the log
bucking study. The bucking study included 55 logs. The
correlation between log diameter and time is very

apparent; as the inch dismeter class increases from 8 to
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Table 6.-~TIME IN MINUTES TO BUCK LOGS 8 TO 16 INCHES IN DIAMETER

Inch Cutter A Cutter B Cutter C Cutter D Cutter B Number  Average

Class of Logs Time
8 1.58 1.37 2.47 2.00 1.7 2.32 2,83 i.gg 112 10 1.86
9 1:.12 2.57 2.85 2.80 2.80 1.50 6 2.30

10 1.55 2.48 2.67 2,458 2,20 2.80 1.83 1.20 12 2.39
2,17 2.22 1.58 1.53
11 1.87 1.95 3.25 3.k2 3.48 2.146 3.12 1.49 1.09 9 2.68
2.80 2,23 2,20 l.43 1,21
1.82 1.15
~ 1.72 1.35
12 2.30 2.50 3.24 2,08 2.13  1l.45 1.59 7 2.77
2. 2.50 2.40 1.75 1.98
2. 2.7%
13 2.57 3.23 2.18 2.30 5 2.79
3.39 3.09
2.95 3.38
3.65 3.15
14 5.38 4,30 2 5,06
5.63 4.50
15 1.53 4.00 3 3.23
.49 1.88
§.00 .83
16 2.45 3.75 1 3.75
TOTAL 55

8E
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16 the average bucking time increases from 1.86 to 3.75
minutes.

It must be remembered that the bucking time as
plotted includes the time spent moving from cut to cut.

Mueh time was spent asking opinions from the
cutters and skidders regarding the effect of the heavy
snow on their production. The cutters gave an answer
that wae confirmed by this gtudy. All of the cutters
questioned, said that the snow cut their production from
30 to 35 percent. This is due to the effects already
mentioned, 1.e., the necessity for shoveling, frozen
wood, more time spent moving from tree to tree or cut to
cut, and more difficult limbing. From Table 7 we see
that the highest average hourly wage for the cutters was
$2.50 made in July, an ideal month for both cutting and
skidding. The lowest average hourly wage of §1.62 came
in March. This is a difference of 35 percent. The
cutters seemed to be correct about the effects of winter
on their production. Most of their accuracy is doubtless
baged on their payecheck fluectuations (fig. 14 and Table
7+,

From an inspection of the curve in Figure 14
we see & lcw of $1.62 and §1.64 occuring for Merch and
April, respectively. In 1948, March was the month of
greatest snow depth; in April the thaws began and by May

much of the snow was gone; in June the snow had largely
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disappeared but the ground was very soft. July, August,

and September were good dry months; 1light snow came in

October and November; in December the heavy snow fall

began and was deepeat in February. This shows the very

definite correlation with the average hourly wage earned.

(Langendorf 1949)

Table 7.--AVERAGE HOURLY WAGE, ALL CUTTERS AND SKIDDERS,
FEBRUARY 1949

MARCH 1948 THROUGH

Year

Honth

1948 Har.

1948 Apr.

1948 May

1948 June 2.06 1.92
1948 July 2.50 1.91
1948  Aug. 2,30 1.88
1948  Sept. 2.30 1.70
1948  Oet. 2.12 1.70
1948 Nov. 2.15% 1.78
1948 Deec. 2.18 1.79
1949 Jan, 1.83 1,77
1949 Feb, 1.73 1.78

The cutter in Figure 15 was chosen at random

from among five cutters who had worked from February 1948

until January 1949 as a cutter.

The curve 1s quite
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similer to the averasge curve for all cutters. This graph
also shows a maximum wage during July and the lowest
wages during March and April 1948 and January 1949.

During the winter an average work day for the
cutters is about 8 hours--of this time close to two
hours will be spent for eating and saw filing. Saws are
generally filed at noon, the operstion taking from one to
one and one-half hours.

On this operation during the winter, good
cutters can average about 2300 ft. b.m. per six hours of
actuzl time in the wood or about $2.10 per hour,

Logs were scaled deily in the woods by company
scalers., The skidder was paid on the same scale, which
was based on gross contents,

Cutter B, mentioned before, has cut 6000 ft.
b.m. in an eight hour day in timber averaging 35 ft. b.m.
per 8-foot log, and in two feet of snow, This 1s a re-
cord for the company.

The help is all unionized and the standards
for all operations eppeared to be high. The logs were
always cut completely through for the skidder. The
skidder in turn planned his work so he wouldn't inter-
fere with the tree falling.

Together with a contract or piece work wsge,
an added production incentive to the cutters is to cut

enough logs to stay ahead of the gkidders. The skidders
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in turn must skid enough logs to keep logs on the sgkid-
way at the mill, A "hot" operation such as this makes
for a competitive spirit usually not apparent when the

logs are cold decked.

Skidding
All skidding on the operation was done by

single horse, each skidder using from one to three
horses (fig. 16 2nd 17.) This w=2s done mainly because
of the small log size. £Each horse could pull from one
to three logs per haul, making 60 to 100 ft. b.m., in a
load.

In the skidding study the average log had a
volume of 33.3 ft. b.m. Seribner D.C, (Table 8)

Table 8,--SKIDDING SAMPLE: LOG DIAMETER FREQUENCY,
BOARD FEET CONTENT AVERAGE LOG

Length D.1.b, Small End
Feet Inches
8 9 10 11 12 13 14 15 18
8 2 10 6 2 8 1 2 2 |
11 5
Total Number Logs 39

Total Ft. b.m., Seribner D.c. 1300
Average Log Ft, b.m. 33.3

The union agreement established a maximum

skidding distance of 400 feet.
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Equipment:--Tongs were used by most of the
skidders; occaslonally dogs were used. In the extreme
cold the dogs became very brittle and would sometimes
break, either while being driven into the log or while
being hit during the unhook operation.

All skidders used a pole axe and one man cross
cut saw for swamping. If dogs were used a single jack
hammer was used for hooking and unhooking the logs.

Of the 31 horses in the operation 21 were
owned by skidders and the company owned the remainder.
The wage was §$3.75 per thousand ft. b.m. for the man and
¢l.25 for the horse. A man could uese as many horses as
he wished-~generally two werec used.

Skidding terminology snd resultg:--The follow-
ing terminology applies for the figures and tables in
the skidding time study. Table 9.

Haulback time: Dbegins when lst horse starts
from skidway for another load; ends when horses are
halted on trall near where hookup i1s to take place.

Hook on time: Degins when haulback time ends;
ends when the next horse is called for its hookup.
On the lsasst horse, the hookup time ended when the
horese started down toward the mill.

Haul time: Dbegins when hook up time ends;
ended when first horse was halted at skidway.

Unhook time: ©begins when lst horse stops at
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skldway and ended when last horse was unhooked.

Roll logs on skids! wususlly begins when unhook
time ends and ends when ekidder finished rolling
logs and started another operation.

The responsibility of the skidder for the logs
theoretically ends when the logs are off the dirt
and on the gkids. It is customary, however, for
the skidder to keep the logs rolled down to where
the sawyer can reach them.

Swamping: considered as any operation in
clearing that requires cutting with an axe or saw.

Delays: any time soent not connected with
actual skidding.

The common delays were for rest, "anoose',
sharpen tongs, or talk with 2 fellow worker. Occasion-
ally delays were caused by not having any more room in
skidway for logs, and the skidder felt 1t was better to
walt rather than pile the logs any higher.

Snow effectg:--Most of the skidders inter-
viewed felt that the snow caused a drop in production of
about one-third. This ovinion was not borne out by an
inspection of the average hourly wages from February 1948
to January 1949 (Tasble 7). There we see that the highest
averasge wages earned by skidders ococured in the months
of June, July, and August, This wage was about $1.90

per hour. The lowest months were March, September, and



Table 9.--SKIDULING TIME STUDY SHEET

—
-

Roll
Skid- Haul- Hook L Hag% Logs Swamp Delay Comment
der Dback on Lgth. D.1.b. is. ime on
Time Skids
A 1:36 2:18 8 18 100* 1:23 1:04 1:04 1:16 1:28 Two horses
1:21 8 10
1:25 3:00 8 12 100 1:19 1:20 0 Slight up hill
0:3 8 14 pull 21l three
1:0 8 12 trips
l:24 1:08 8 15 100" 1:07 1:31 O 8:00 No room
B 2:17 1:07 8 12 300* 2:27 1:03 0 One horse
8 13 ‘
C 4:09 1:02 8 10 350t 2:32 1:31 2:15 Two tongs
8 11 One set dogs
0:51 2 10
8 12
6:16 11 8 Balky horse
11 8
2:395 3:21 8 8 375 1:13 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 dropped on
3303  3:49 g 12 400* 3:10 1:22 2:30 trail
9
7:20 8 10
8 11

154 &



Table 9,--SKIDDING TIME STUDY SHEET--Continued

Roll
Skid- Haul  Hook Logs Ha Unhook Logs  Swamp Delay Comment
der back on Lgth. D.1.b. Dis. ime on
Time Skids
L:57 8 9
8 8
3:50 3:39 g 9 Loo' 2:21  1:41
9
1:47 11 8
8 9
5:27 8 9
8 9
5:05 2:37 8 12 Loo' 3315 1:06
8 12
8 15
L:38 8 12 3:04 Busted dog
8 14
2:15 e 10
 § § 8

6t
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October, with an average of about {1.70 per hour. This
1s a decreage of only 10 percent from the best produc-
tion and two of the lowest months had very little snow.

The snow both aidas and hinders the skidder.
Hookup time 1s definitely increased. Skidders A and C
of Table 9 had an average hookup time of 1.62 minutes
per log. However, the log 1s pulled easier due to less
frietion, 2nd there is less swamping to do. 1In three
feet of snow & horse will not usually sink to the ground,
rather the snow eompacts and supports him. This packed
snow on the gkid trail coversa many obstructions whioch
would ordinarily haveé to be removed. One has only to
observe the hookup operation in deep snow to appreciate
the troubles of a winter sikidder (fig. 18 and 19.).

The usual procedure in skidding with two or
three horses wzs to halt the horses on the main skid
trsil near where the hookup was to be made. Then one
horse was called to the skidder and hooked up. If the
trall was wide enough the loaded horse was sent just past
the other two and halted. Sometimes on a narrow trail
the wailting horses were c¢alled up past the loaded horse
to allow him to move down the trail out of the way. The
first horse, in the observed case, was always held until
all horses had loads, then they were lead or followed
down to the akid way by the skidder., The horse easiest

to handle was usuelly given the lead.
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Figures 20 and 21 show the "roller-coaster"
effect, a phenomenon characteristic of deep snow skidding.
The troughs of these undulations can be ag much es five
feet below the crests, depending on snow depth and tex-
ture, length of the logs being hauled, and how much the
trail has been used. This effect is hard on the horses
and incresges haul time, Ag each load of logs is hauled
down, the nose of the log gouges out more snow from the
bottom of the trough and deposits it on the slope. Some
times on long used trails the trough will get down to
the duff layer or below. If lé-foot logs are cut the
distance between the crests 7411l be greater than for
8-foot logs. Any slight rise or dip will be greatly
emphasized by this effect.

To decrease this obstacle to efficient skide-
ding, pans have been used. Since most skidders would
rather have the "roller-coaster" efrect than fuas with
the pan some other method must be found.

Figure 22A glves the percentage distribution
of skidding time on a2 40O foot haul, =2nd Figure 22B
the percentage for a 100 foot haul.

The graph shows that for the 400 foot haul
57.2 percent of the time was spent in hooking up and the
haulback was 18.7 percent, as compared with the aectual
haul time of 13.7 percent. The hookup time is greatly

increased because of the snow depth. It would seem that
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in & 100 foot haul the hookup time, being independent of
distance, would increase in percentage. In Figure 22B,
due to having only one log per horse peér haul and only
two horses, the hookup time decreczsed in percentage. In
& horse operation such as this, the average log size
grestly influences the total time and percentage time of
hookup. If the loads average 60 feet and the logs aver-
age 60 feet, sbout half se much time will be spent hook-
ing up as when the logs average only 30 feet.

In the 100 foot haul study the haulback per-
centage 1s again greater than the haul time. Thie
sppeared to be meinly due to the horses' desire to suse
tain the momentum of the logs once they were moving;
also the greadea were usually adverse for the haulback
and tavoraﬁla for the haul.

The following are given as examples of gkidder
production at different distances.

With 2 1/2 to 3 feet of enow on the ground,
gkidder C in Table 9, using three horses, skidded 860
£t. b.m. in 103.5 minutes or about 500 ft, b.m, per hour.
However, this skidding was all at distances of from 350
to 400 feet. All of the skidding was done on a favorable
grade of about eight percent.

Using two horses, on & slightly up hill haul,
skidder A brought out 280 fee$ in 23 minutes or 730
feet per hour, The haul distance was only 100 feet,
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however, and the logs were of larger size.

In all cases studied the major swamping had
already been done when the time study was made, For
this resson ewamping time was not included in the per-
centage graphs.

Figure 14 compares the average hourly wage of
skidders ~2nd cutters from March 1948 to February 1949.
This graph shows that during the months of February,
¥arch, and April, the skidderas aversged more per hour
than €14 the cutters. However, from May through Febru-
ary the cutters had the higher wage. The greatest
difference in weges appeasred in July when the skidders
averaged $1.90 hourly, while the cutters made {2.50.

The average cf the cutters showed a difference
between maximum ~nd minimum hourly wage of $.80, while
the skidders' 4difference was only §.22.

The transient labor during the spring seemed
to have 1little effect on the trend of the wage graph.

In June, 1948, a wage increase of $.50 and
§.625 per thousand was given %o outters and sgkidders,
reapectively. Therefore wages orior to June, 1948, have
been incressed to the exlsting pay rates for compars-

tive purposes.

Portable mills
General:--There were five portable mills on
the operation. Due to the etrip cutting system and the
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maximum skidding distance‘or 400 feet, the mills could
only cut from 50-150 ¥ at a set. The mill sets were
loc2ted by the superintendent or the woods foreman and
the D7 cat dozed out the area, Usually the mills were
moved by a D7 caterpillar tractor (fig. 23.). On the
average, two triocs were recquired to complete the move,
the first trip moved the power unit, and the second the
tracks, cerriage, and edger., Each mill unit was mounted
on wooden or metal skide to fecilitate moving operations.
These mills sre extremely portable. A mill can be taken
down, moved 2 quarter of 2 mile, set up, 2nd be sawing
in an eight hour day.

All sawyers owned their mille 2nd were paild a
contract wage of $14.25 per thousand feet of lumber
sawn, $.306 for each 7 x 9 x 8 tie, snd $.286 for each
6 x 8 x 8 tie. From this wage the sawyer pays all wages,
repairs, gas, oll, 2nd other expense connected with the
mill; the company agreea %o move the mill, build ro=ds,
end landings, =2nd put logs on skidway at the mlll.

Production datai--Production varied of course,
depending on log size, ovroduct desired, tyne of power,
and skill of the sawyers. But the =sverage mill, sawing
the maximum number of ties, could cut around one thousand
feet of lumber and ties per hour. Generslly two skid-
ders and two or three cutters could keep the mill in

logs.
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On the mill, as well as the other operations,
slx hours of actual work constituted s good day of labor.
This was due to the distance from camp, steep roads,
and adverse weather conditions.

During the summer 65 percent of the production
was lumber, the rest going into ties and mine props.
This winter, due %o large tie orders, more ties were
being cut; 7x8x8 tles and 6x8x8 ties were the most com-
mon sizes.

Mills 4 and 5 had carriage extensions and on
special orders for 16 foot lumber the extensions were
used. The other three mills hed less power and probably
could not have handled the 16 foot logs even with a
carriasge extension.

Characteristicg:~-Due to their more efficient
power transmission, V belts were uged by four of the
mills; flat belts were sometimes used on the carriage
feed.

Frozen timber was hard on the saws, but the
snow also aided milling in some ways. Saws were usually
filed twice o day--in the evening =nd agein at noon.
Because of the snow the logs were clean when they came
to the mill, This meant that the saw teeth wouldn't be
dulled as much by dirt =2nd stones as during the summer,
when saws are filed four or more times daily.

Each mill had at least one spare saw tc be
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used in case of emergencies or to alternate with other
saws, Saws with inserted teeth were used on all mills
(fig. 24.).

The skidway at =11 five mills consisted of two
logs about 30 feet long and eight inches in diameter
emall end end the large end of the logs were always in
line with the carriege knees. The skidway for =2ll five
mills had a slight favorable pitch toward the mill so
gravity could ald in getting the logs to the carriage
(rig. 25.).

I remarked to the superintendent that 1%
seemed as though there was not enough room for the skid-
ders to deck logs on the skidway aporoach. This meant
that sometimes the skidder would elther have to walt for
some logs to be sawn, or would be forced to pile the
logs two or three deep on the skidway. The superintend-
ent replied that if the skidder hesd too muech room, the
sawyer would have to spend too much time rolling the
logs on the skids. Generally, nowever, the skidder 4id
this himself.

Logs up to 16 inches in diameter were turned
on the carriage by some of the sawyers without the ald
of = sant hook.

Methodg:-~The offbearer (one of the offbearers
was sometimes called a taller) shoulders the tie and

carries it to the tie pile, a diatance of from 25-65
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feet (fig. 26.). All bark was removed from the tie with
a long handled peeling spud. In keeping with the port-
able nature of the milles the edgers were usually light
and two bladed.(fig. 27.).

The slab disposal was excellent on zll mills
because there was generally a steep slope Just below the
mill. The slsb plle was alweys kept burning to prevent
excesgsive accumulation.

Two methods were used to put slabs into the
fire. One method had a narrow catwalk built out from
the mill pletform; the offbearer would cerry the alab
out to the end of this walk =nd throw it into the fire.
¥ills 3 and 4 used what seemed to be an excellent con-
trivance for slab disposal., For this system, two peeled
poles about 2l feet long were mounted parallel tc &ach
other, four feet apart, and with a feirly ateep pitch
toward the slab pile. The glab was placed on the top
end of the two poles, and gravity carried it down into
the fire, This required less effort on the part of the
offbearers, both in not having to throw the slab and in
cutting down the slab-carrying distence. (fig. 28.).

All mills except number 3 used overhead blowers.
At number 3 mill it was necessary to occasionally shovel
gawdust away from the outlet end of the blower pipe
(f1g. 27.).

In the following paragraphs each of the five
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mills will be outlined as to machinery, methods, and

general characteristics.

II.

IIX.

1I.

MILL NO, 1
(rig. 29)

Generel information

. A,

A, Type No, 1 American
B, ©Skidway: 2 logse, 20' long; open approach for
skidders
C. ©Special methods: none evident
D, Number employed: 13
Machinery
Powor type: D4 Caterpiller Diesel tractor,
ks approx.
B, Balting. V belts, conditions good
C. BSaw: dismeter, 48"; kerf, 9/32 or 1/4;
Eauge, 8-9
D, arri e: length 6'; width 36"; knee spacing
B, Trsoks. 30* long: 33" apart
F., Blower type: overhead 6" pipe
G. Edger: none

Comment: thies mill easiest to move, due to having

cat right there #nd not having an edger

MILL NO, 2
(rig. 30 & 31)

General information

A, Type: No. 1 American

B, 8kidway: 2 logs, 30' long; 8" small end

C. Specizl methods: none evident

D, Men employed: 3

Machinery

A, Power type: P.A, 50, H.P. 45 approx.

5., Belting: V belts good condition

C. Saw: dismeter, 48"; teeth, 32; kerf, 8/32 or
9/32; gauge. 8=9

D. Carriage: ength 6'; width 2'; knee width 59"

E, Track: 30! long' 33% apart
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III.

11,

I11.

I.

II.

F,
G.

Blower type: overhead 6" pipe
Edger make: Belsaw HModel 87; old

Comment: none

MILL NO. 3
(rig. 32 & 33)

General information

A,
B,
c.

D,

Type: Knight

Skidway: 2 1ogs, 0' long; 8" small end

Special method: slab disposal--2 parallel
skids about &' apart, steep pitch

Hen employed: 3

Hachinery

A,

B,
C.

D,
E,
F,
G.

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

Belting: V belte, good condition

Saw: diemeter, LBY; teeth, 32; kerf, 8/32 or
9/32; gauso, 8=9

Carriage: length 8'; width 3'; knee width 59"

Troek: length 36'; apart 26"

Blower: underskidse

Edger: Belasaw Model 87; old

Comment: skide for slab disposal seemed good idea

MILL NO, &
(fig. 34)

General information

A. Type: Turner

B, Skidway: 2 logs, 25' approx.

C. 8Speciasl methods: skids for slab disposal

D, HNumber employed: 3

Machinery

A, Power type: Waukesha (gasoline); H.P. rated
105, actual 85, due to altitude

B, Belting: flat belts

C. Saw: diameter, 48%; kerf, 9/32 or 1/4; teeth,
40; gauge, 8-9

D, Carriage: length 12'; width 30"

E. Track: length 36'; epart 33"
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F. Blower type: overhead
G. Edger: Corley

I1I, Comment: new sawyer--edger bulky looking
MILL NO. §
(rig. 35 & 36)
I. Genersl information
A, Mill type L40 Corley
B, 8kids: 2 logs, 30' long
C. Spesial methods: none evident
P, Number employed: 3
II. HMachinery
A. Power type: International (gasoline); H.P.
rated 110, sctual approx. 90

B, Belting: V belta, conditions good

C. BSaw: dlemeter, 48"; teeth, 40; kerf, 1/4 or
9/32; gauge, 8—9

D, Carriage: ength 8'; width 136"

E, Trscks: length 36!'; apart, approx. 30"

F. Blower type: overhead

G, Edger: Tower, new

ITI. Comments: sawyer started last November. Skidway,
too short aporoach

Loading

A typilcal mill set can be seen in Figure 25.
The bulldozer made a landing that was large enough so
that the trucks could turn around with very little
trouble.

All of the loading was done by hand. The
drivers of two trucks would team up and help load one
of the trucks, and then load the other truck. Since the
tles weighed from 100 to 300 pounds each, two men were
almost a necessity for efficient loading.



Fige 35--Mill Numbeér.o.prirst cut.

Fig. 56--1i1l1l1l Number o.

-
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In Figure 32 the ususl arrangement of the tie
and lumber piles can be seen, this method greatly facili-
tated the loading operation. The trucks could back up
next to a pille of ties or lumber--this decreased the dis-
tance loaders had to walk.

It was not poseible to get a stopwateh time
on the loading operation, so an estimate made by the mill
crew members of three mills 2nd the superintendent was
averaged to get an aporoximate figure. To load a truck
such as appears in Flgure 37 with ties took two men
about 45 minutes. If lumber alone was loaded, the oper-

ation would take nearly two hours.

Hauling
The eompany owns eight trucks, but =all of the

hauling during the winter is contrscted. The trucking
wage 18 $6.80 per M ft. b.m. for logs, and $6.00 per M
for lumber.

All of the five trucks now contracted are Army
surplus 6 x 6s (fig. 37.). These trucks generally make
two trips per day if hauling ties and one trip per day
Af hauling lumber--5500 feet being an average load. A
state road tax of two mills per ton mile waa levied on
the loads hauled from CGould to Walden.

The trucks haul 2 total distance of 26 miles,
about two miles on a one way logging road with turnouts;

two miles on a two lane gravel logging road; and 22
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miles on o state gravel road from Gould to Walden.

Due to heavy snows and high winde the road
from Gould to Walden often was drifted over and was
closed for as long as seven days at a time, despite the
efforts of the county highway department to keep it open.

All logzing road construction was done by the
company, & D7 cat with dozer blade doing the actual road
building. The superintendent located all roads. Through-
out the area a ruling grade of 20 percent is used for
spur roads, although for short distances this limitation
is occasionally exceeded (fig. 238.). The soll is
largely decomposed granite, and rock outeroppings are
occegionally encountered. Though no detailed cost re-
cords are kept at the Walden office of the lMichigan
River Timber company, the superintendent estimates that
initial road cost, plus maintenance, amounte %o §3.50
per ¥ feet of logs cut. Particulary during the winter
operation the maintenance cost is very high. This
winter the D7 cat and driver worked sgeven days a week
keeping the rosds opened (fig. 39.). During the warm
months seeps tend to make gome roads impassible. There-
fore, these areas cre logged during the winter when the
roads and seeps are frozen solid. The road in Figure
38 1s of this type.

At Walden the lumber or ties are unloaded by
hand and piled in the company yard (fig. 40.). After
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air seasoning the rough lumber is finished to the

desired degree asnd elther loesded into box cars and shipped
to the buyer, or kept in storage sheds to awailt ship-

ment (fig, &1, 42, 43, & b4.). Ties are also sessoned

and shipped out--usually to the Unilon Pacific railroad.
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Chepter V
PERBONNEL DATA

It must be remembered that the type of labor
employed on the winter operation is not necessarily the
same type as the edditicnel men employed durlng the
spring and summer. To a large degree all men in the
winter operation are permanent employees, while during
the spring and summer many transient laborers are em-
ployed, who depart with the coming of cold weather.

See the appendix for the Union ¥Working Agree-

ment and wage scale.

Hationality

Of the 31 men employed on the woods operation,
over 50 percent were of Scandinavian descent, with the
Swedes predominating. This was pasrticularly true among

the older workeras.

Age and experience
Generally speaking the oldest class of men on
the job were the cutters, the youngest the offbearers.
The sawyers presented two extremegs--three of
them were old timers and hed been sawyers from 15 %9 20

yearas; the other two were comparatively young men who,



though having worked in the woods for a considerable
time, had been sawyers for less than a year.
An approximate breakdown on the sge of the 28

workers contacted in the sudy is given in Table 10,

Table 10,--APPROXIMATE AGE DISTRIBUTION IN VARIOUS JOBS

Job Less 25-40 Lo-£0 Over 60

then 2%
Cutters 2 | . 5 0
Skidders | 1 2 0
Of fbearers L 5 ‘ 0
Sawyers - 2 3 0
Scalers - - 2 0
TOTAL 7 9 12 0

Meny of the ages in Table 10 were estimated;
about one third of the men volunteered their approximate
age in the course of conversation.

The years of experience geemed to correlate
rather closely with asctual age, l.e., the cutters being
most experienced in woods work, followed by sawyeras,

gskidders, =nd offbearers, in that order.

Clothing

A combinstion of deep snow and weather as cold
as =30 degrees F. necessitated warm clothing. However,

the agility required on 2ll jobs precluded any bulky
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clothing.

%11 of the cutters and skidders wore some type
of rubber-shoed boots. B53hoe pacs predominated, dbut =
few men wore all rubber boots, 14 to 16 inches high. The
 mi1l workers usually wore some type of rubber boot. Hany
wore heavy rubber overshoes., Only two of the mill men
wore leather boota, and they wore =a eﬁmbination ski and
mountsin boot bought as army surplus.

Because of thelr wermth and light weight,
thick wool psnts were generally worn. All of the cutters
wore suapenders, while the other workers seemed to favor
belts. Many cutters and skidders kept their pantlegs
outeide of their boots and tied the pant legs down with
a plece of cord or rawhide (fig, 45.) This prevented
snow from getting inside the boot. Other workers tucked
their pantlegs into their boot tops.

Almost without exception, heavy woolen shirts
were worn while working and some type of heavy coat or
Jacket was worn during the lunch hour and on the trips
to and from the Jjob.

Ag might be expected head gear showed the
grestest variation among the workeres--hunting hsts, caps,
plaid hats, all were worn--all however had ear flaps.

Hany types of gloves were wern. During the
milder weather cotton work gloves seemed to be prefer-

red, while some type of leather glove with woolen lining
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was favored during cold weather.
There are meny reasons for the popularity of
wool elothing. It is warm, light, wears well, and sheds

snow easily,.

Living guarters

Located in the timber about 1 and 1/2 miles
from the center of the study area, are the bachelor
quarters. FEach cabin is used by one to three men (fig.
46.). In this same srea are the stables, blsckasmith
shop, and the like (fig. 47.)

In Gould, is Michigan River's camp for the
married men and their families. This village has 66
cabins, & large mess hall, 2nd a schoolhouse (fig. 48.).
However, the megs hall and schoolhouse sre not open

during the winter months.
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Chapter VI
CONCLUSIONS AND RESULTS

During the summer Michigsasn River Timber
Company, in addition to 1ts portzblee, operates a mill
at Walden which even in these times of high lumber prices
does not show much of a orofit. The cost of getting the
logs to the mill yard would be about §26.45 per N,B.F.
(See below.,) Using the nortable mills, the cost would
be about $40.45 to deliver lumber to the yard. This ie

shown below.

Stumpage $ 3.35 $ 3.35

Cutting 5.30 5.20

Skidding 5,00 5,00

Loading 3.50(2atimate) 17.10

Hauling 6.80 7.20

State road tax

and
administration 2.50({estimote) 2.40(2stimate)

26,458 540,45
I 4o not believe that the Walden mill which
cuts 3000 per hour can mill 1000 ft.b,a. log sesle for
ag little as £14,00, which would be necegsary if it were
to produce lumber at as low a cost as do the portable

mille.
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Hauling logs to Walden incurs the added expense
of loading the logs on trucks (hauling costs are higher
narticularly when using company trucks, because a truck
can haul twice as mush lumber as it c¢an logs) and the
state road tax will be high, because it 1s levied on a
ton-mile basis.

From the sbove facts and theorlzing, it would
aeem that of the two types of operations involved, por-
table mills in the woods are the most economical method
of producing lumber Tor the studied operstion,

Product quslity would have some effect on
determining which method was “he best %to use, but the
writer exemined lumber manufactured =t Walden and com-
pared 1t with the produst sawed by the portables and
there seemed to be little difference in the quality of

the two products.

Cutting

1. Power saws have been tried many times on
the operation, but the men operating them could not make
8 ressonable wage, even during the summner. Since power
gaws are admittedly less mobile than a one man cross cut
their main adventage lies in being able to cut fester;
however, in the studied ooneration the aversge log size
wag about 35 ft. b.m. This meant 2 much greater per-

centage of the total time would be spent moving from cut
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to cut than in large timber, and the greateat inherent
advantage of a power saw, speed of cutting, would be of
considerably less importance.

The cutting time studies showed thast cnly 59.3
percent of the total working time wes spent sawing, this
excludes time spént moving from cut to cut while bueking;
the rest of the time was spent either in moving or limb-
ing where the power saw 1s either not used or when used
increases the time tc perform the operation.

Naturally 1t would be hard to imagine how a
power saw weighing £0 to 125 pounds could make good in
amall timber when 1t was necessary for the cutters to
maneuver in thres feet of snow.

Any twe men power saw would, of ecourse, have
to cut twice as many logs tc make the seme wage ver man,
as 13 madde by one man with a eross ocut saw, One can
eaclly see how a power s=w could saw twice as fast while
in the log or tree, but 1%t would inerease all travel
time as compared to a one man saw, This probably is the
main reason for the a2bility of the two man power saws
to supplant the existing cutting practices.

Only two man power saws have been tried on
the operation. Perhaps during the summer a2 one man
power saw could do much better than a cutter using a
one man ¢roas cutb,

2+ A comparison between time study hourly
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wege and actusl previous wage indicated a rest and delay
figure of about 15 percent. Thie is probably somewhat
in error due to a emall sample, and possible difference
in cutting conditione. The indicated figure does, how-
ever, agree rather closely with the 12 percent determined
by Repraeger (1937) in his log meking study in the Idaho
white pine region.

Throughout the time studies workers were ssked
not to work faster cor slower than normally Just bacause
they were being timed. Thiec request wes probably dig-
regarded in mme cases, thus conatituting a possible
gource of error.

2. Of the cutter working time the studies
implied that 10,2 percent was spent shoveling snow from
the base of the tree, 14,7 nergcent falling the tree,
sh.4 percent bucking it up (includes time to move from
one cut %o the next), 11.8 percent limbing, and 8.9
percent gathering equipment and moving to the next tree,

It should be remembered that all of thesge
lmplications are bagsed on very limited data,

4. A comparison of the percentaze distribution
of working time of a very fast cutter and an average
cutter implied that the fagt cutter gpent 2 smaller per-
centage of his time shoveling, bucking, and moving from
tree to tree,

8. An inspection of the hourly wage earned
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by all cutters from March 1948 to February 1949 shows a
difference of 35 percent between the highest hourly wage,
¥2.50, earned in July and the lowest wage of §l1l.62
earned in Harch.

6. The average hourly wage of the cutters was
lowest in March and April--these sre months of deep
snow. The wage then climbed rather sharnly to the high-
est months of July, August, and September, snd then
dropped asharply in December, January, and Ferbuary, when
the asnow agaln was desep.

It 18 gronted that many other fastors, such
as the influx of tranalent labor and seasonal fatigue,
contribute to the aversge wag? vaclllations, but 1t seems
logieal that snow depth 13 a very critical factor.

7. An inaspection of the gkiddera average
hourly wage from Haprch 1948 to February 1949, shows the
highest average hourly wage, $1.90, was earned during
the months of June, July, and Auguset; the lowest wage,
#1.70, earned during the months of March, September, and
October. This is & decrenge of only 10 percent from the
highest wage (Table 7 &nd fig. 14).

8. Sinece the cutter wage was decreased 35
percen% snd the skidder wage only 10 percent from the
highest wage this im>lies rather definltely that the
gnow decreases cutter oroduction mcre than skidder pro-

duction. The average skidder wage, however, could be
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affected by new men on the Job to such a degree that the
above implication might be misleading. However, the
cutters are less subject tc turnover.

9, Prom ¥ey 1048 through January 1949 she
cutters received » higher average hourly wsge than the
skidders. However, during February, Marech, ond April,
the months of very deep snow, the skidders had a higher
average hourly wape than the cutters (fig. 14.). This
definitely imnlies that the skidders are affected leas
by the deep snow than are the cutters,

10, 8kid4ding time studles showed that on a
400 foot haul using threec horses, esch hauling from two
to three logs, the percentage dilstribution of time was
as follows: haulback 18,7 percent: hook on, 57.2 per-
cent; haul, 13.7 percent; unhook, 6.5 nercent; roll logs
on skids, 2.9 percent (Teble 9 =nd fig. 224.).

For a 100 foct skildding distence using two
horsee, with one log per hcree per load, the percentage
distribution of time was as followsg: haulbsck, 20.4
percent; hook on, 29,0 pereant; heul, 17.6 percent;
unhook, 18,1 peresent; roll logs on skids, 4,9 percent
(fig. 22B.)

In both of thege astudles haulbeck time was
grecter then heul time, This is probably due, at least
in part, to the horsea' desire to sustain the momentum

of the logs once they were moving; alao the grades were



I3
usually sdverse for the haulback end favorable for the
haul.

11. S8Sikidders A and C of Table 10 had an
averege hook up tinme of 1.62 minutes per log.

12, A very noticesable effect of the snow is
what the writer called the rollercoaster effect (fig. 20
and 21.) This phenomenon of deep snow s found even on
lavel areas and is hard on the horse and probably in-
ereases hawl tine.

13. Bince the cuttera stated thet one to one
and one-helfl hours of thelir eight hour day was ap2nt
sharpening their gaw, 1% oan be concluded that for better
produetion two sews should be taken to the wooda. This
would permit another hour of productive lsbor. However,
this time spent refers only to s winter operation when
the cutter might need a rest and heat from the fire nearly

2 much 23 he needs to sharpen hls saw,
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Chapter VII
SUMMARY

This paper has as 2 subject the logging and
milling operations of the Michigan River Timber Company
during the winter of 1948-49, The operational area was
located on the Routt National Forest near Gould, Colorado.

The purpose of this study is to present a
description of a winter logging operation in Colorado,
to make time studies of the falling and bucking opera-
tions 2nd interpret the data collected from time studles
and other sources.

Time studies made on the cutting operation
indicated that of the total working time of the cutters
10.2 percent was spent shoveling snow, 14.7 percent
falling, 54.4 percent bucking, 11.8 percent limbing, and
8.9 percent gathering tools and moving to the next tree.

3y comparing the hourly wage earned by two
cutters in the two months previous to the study with the
hourly wage during the time study, s rest and delay
figure of 15 percent was indicated.

Comparison of percentage time distribution
graphs of a very fast cutter and an average cutter showed

that the fast cutter spent 2 smaller percentage of his



time buoking, shoveling and moving. However, over 51
percent of his time was still spent bucking.

A graph of the sverage hourly wage for all
cutters from February 1948 to January 1949 showed that
the optimum months for the cutters were July, August, and
September. There was a 35 percent difference between
July and March, the months of highest =2nd lowest average
hourly wage, respectively. The graph seemed to imply
that enow depth was the faector most limiting production.

The highest average wage earned by skidders
occured in June, July, and August; tho lowest in March,
September, and October. The difference between the high
and low wage wasg only 10 percent. This would imply that
the snow exerts a greater negative effect on the cutters
than 1t does on the skidders.

The average hourly wage table for all skidders
and cutters employed from February 1948 to January 1949
shows that from May through January the cutters averaged
more per hour than did the skidders; however, during the
months of deepest snow, February, March, and April, the
skidders had the higher average hourly wage, This also
implies that the skidders on this operation were hindered
less by the snow than were the cutters.

The gkidding time study for a 400 foot haul
gave the following percentage distribution of time:
haulbaeck, 18.7 percent; hookup, 57.2 percent; haul,
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13.7 percent; unhook, 6.5 percent; =nd roll logs back on
skids 3.9 percent. This was made when two or three logs
aversging about 30 feet constituted an average load for
each of three horses., In the 100 foot skidding time
study haulback time was again greater than haul time.

On this operation outting was done by strips.
All cuttere worked as one men crews, using cross cut
saws. Skidding was by single horse, each skidder using
from one to three horses. Logs were gkidded directly to
the skidway of the portable mills. The lumber was then
hauled 26 miles to the lumber yard at Walden.

The labor was largely of Scandinavian descent
with Swedeg predominating. The cutters seemed to be the
oldest class of men on the Job, Woolen shirts and pants
were worn by most of the woods workers and some type of |

rubber bottomed boots were preferred.

Sugrested research
1. A cost study should be made to compare the

cost of producing lumber at the Walden mill with portable
mill production costs.

2. Time and cost studies should be made on
summer, spring, or fall operations of Michigan River and
compare the results with the implications of this paper.

3. Cost studies are needed on all logging and
milling operations in this area so that eventually the



most efficient methods of operation can be determined,
L, Determination of the feasibility of using

a one man power saw would be an interesting problem.
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WORKING AGREEMENT

THIS AGREEMENT masde and entered into this
29 day of April, A.D., 1947, by and between the
following employers, individually and collectively,
hereigarter referred to as the Employer or Operator,
to wit: :

¥ichigan River Timber Company--Walden, Colo.
- = = = - « « - gtc.
parties of the first part, ~nd the International
Woodworkers of Americe, Local Unions M-214, 1-202,
M~218, snd M-154k, affiliated with the Congress of
Industrial Organizations by and through their duly
elected, cualified and acting representatives,
individually and c¢ollectively, hereinafter referred
to as the Union, party of the second part:

GENERAL PURPOSE

The general purpose of this agreement is
to provide mutual relstionship for the operation of
the plants and camps covered by this agreement; to
secure for the employer and the union all the
benefits which may be derived from orderly and legal
collective bargaeining, with a desire %o avoid all
possible friction, and to promote the general welfare
of the operations conducted by the employer. The
employer and the union shell be equally respensible
for conditions in camps and elsewhere on the opera-
tions, and they shall exercise their influence %o
maintain sanitary camps and to see that the behavior
of employees does not detract from the efficlency
of the operations or the wellbeing of other
employees.

B e

WITNESSETH: That for and in consideration
of the faithful performance of the mutusl covenents
and sgreements, herein contained, the Employer and
the Union do hereby agree:!
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ARTICLE I
RECOGNITION

During the 1life of this Agreement, the
Union shall be the sole collective bargaining agency
for all employees in the operation of the Employer,
excluding supervisory and clerical employees, . . . .
The Union agrees that it will not recognize any
Jurisdictional strike or picket line directly affect-
ing the employees of the Employer.

ARTICLE II
SETTLEMENT OF DISPUTES, COMPLAINTS, GRIEVANCES

All disputes, complaints, or grievances
arising under or out of this Agreement shall be
handled in the following prescribed manner:

a. There shall be elected by the employees
in the plant of the Employer under the supervision
of the Union a committee of not lesas than three or
more than six members to be known as the Plant
Committee. . . ., the persons selected by the Union
must be and remain actively employed there in for
ninety (90) days immediately preceding their select-
ion, unless the operation has not been active for
one year.

- e e e e e ws e

C.
d, In the event that the employer and the
union are unable to reach a satisfactory settlement
of any complaint or grievance, the employer and the

union shall within 48 hours after such final dis-
agreement, notify in writing a committee composed of
representative of the operator and a representative
of the union. Neither the employer not a member of
the union involved in the dispute shall be qualified
to sit on this committee., Said comittee shall have
authority to take whatever steps are neceassary %o
effect an amicable settlement of the disagreement,
but in the event it should be unable to do so, its
members shall choose a third party to sit as a
member of said committee., Any determination made
by & majority of the committee herein provided for
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shall be binding upon the parties to thls agreement.

e, While any complaint, grievance or dispute
is being considered under the procedure provided
herein, all employees shall work as directed by the
Employer.

ARTICLE IIIX
HIRING, SUSPENSION, AND DISCHARGES

« + 5 On request of the employee or the
Union, the Employer agrees to state the ressons for
suspension or discharge. . . . Any case of suspension
or discharge not made the basis of a complaint within
two (2) working days from the time thereof, shall
be considered as waived . . . .

ARTICLE IV
HQURS OF LABOR

a. 7The work week shall start on Monday
and end on Sunday excepting as to regular power
houge men, watchmen and employees whose Jjob clagsi-
fication 1s& on a seven day continuous service. . . . .

b, The regular hours of labor shall be
five consecutive eight hour days, commencing on
Honday and ending on Friday, with the exception of
such employees mentioned in a, above, . . .

¢, Time and one-half for over time shall
be pald . . . ,

d. If an employee is absent for part of a
day, or a full day or more than a full day, for
reacsons of higs own . . ., such days shall not be
counted as days worked for the purpose of computing
the sixth day worked in the work week, and he shall
receive strajight time of rates except insofar as
gne total hours worked in that week exceed forty (40)

oursa.

e. If an employee loses time during the
work week because of a breakdown or a shutdown, such
daye shall be counted as days worked for the purpose
of computing the sixth day worked in the work week
and he ghall receive rate and one-~half for all hours
worked on the sixth day.

LIBRARY
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f+« Holidays not worked shall be counted
as days worked for the purpose of computing the
8ixth day worked in the work week,

K. - e ws wm s e we e

ho '''' - " -

1. It is agreed that whenever time ia lost
during the regularly designated work week, through
no fault of the parties hereto, such time may be made
up by mutual agreement on the sixth at straight time.

ARTICLE V
SENICRITY

Be + + », employees will be 1lsid off in
the inverse order in which they were hired. When
rehiring occurs, employees will be hired in accord-
ance with their seniority. Seniority shall date
from the first date of last employment.

P. + . . « *he local union and the loesl

employer are privileged to meet and work out a
genlority plen . . . .

ARTICLE VI
WAGES

8., - e e e W e e -

D = = =« = - - -

- ¢« During the 1life of this contraet, . . .,
any general wage change which may hereafter be made
shall taoke effect on June lst. . . . .

d. There sha2ll be a pay day every two
weeks . . .

ARTICLE VII
CALL TIME

A

ARTICLE VIII

HOLIDAYS

The rollowin% deys shall be observed as
holidays: New Years' Day, Fourth of July, Labor Day,
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Thanksgiving Day, Christmas Day and either, Memoriasl
Day or one other day of greater local importance, not
less than seven (7) days advance notice to be given
as to such choice. All time worked on those days
shall be paild for at the rate of rate and one-half.

ARTICLE IX
TEMPORARY CLASSIFICATION

- e e e e e e e

ARTICLE X
PECT

The Union Pepresentatives, not in the
employ of the employer, shall have admission to the
premises of the employer on union business, provided
however, he shall meke his presence known to the
employer and not interfere with operations during
working hours, . . . .

ARTICLE XI-
LEAVE OF ABSENCE

e o W e W W wa

ARTICLE XII
STAIKES AND LOCKOUTS

¢« « « ¢« At no time shall employees be
required to act as strike breakers or go through
picket lines or armed guarda, . . » « HNothing in
this Agreement contained shall be construed so as
to impair or affect any rights of the Union or the
Employees represented by the Union in this Agree-
ment to refuse to handle any goods by 1t declared
unfair,

It 1e recognized by the parties that timber
products are purchased from outside sources.

It is agreed that the Union may, from time
to time, advise the Company, in writing, as to out-
glde operations with whkich 1t is in controversy,
with the understanding that the Company will not,



after receipt of such notice, purchase lumber from
such operation until the Unicn shall have notified
the Company that such outside operation has placed
itself in gocd stending with the union.

. . . . . Ld .

ARTICLE XIII
HEALTH CARDS

All cookhouse employees shall be required
to have a health card . . , .

ARTICLE XIV
YACATIONS

. . . . - .

Regulsr, continuous employees having less
than five years seniority, but more than one yeer,
shall be entitled to one weeks vacation with forty
(40) hours at his regular rate.

Employees having five years continuous
service with the company shall be entitled to two
weeks vacation with eighty (80) hours at his
regular pag.

acation period shzll be between January
18t and July lat of e=aech year, unless otherwvise
mutually agreed. . . . .

For the purpose of avoiding excessive and
additional bookkeeping plece workers vacation pay
ghall be somputed on the basis of $1.50 per hour.

ARTICLE XV

UNION SECURITY

a. The employer shall require all
emplcyees to Join the union immédiately upon becom=-
ing employed, . . . .

b. The employer agrees to discharge any
member failing or refusing to maintaln membership
in good standing, within ten (10) days from date
of written request from the Union.

¢. All contractors and sub-ccntractors
under the employer shall be subjeet to all of this
Agreement in 1ts entirety.

104
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ARTICLE XVI
SUPERSEDES OTHER AGREEMENTS

ARTICLE XVII
REVISION AND TERM 'ION

a. Except as it may be affected by the
wage clause (Article VI-Section ¢) this sgreement
:hailuremain in full force and effect until June

s 1949,

b. - - e e e o ™ -
Qe = = & = v =« =
do -------

€ = = = = = = = =

f. This sgreement may be terminated on
June lst of any year by either party giving at least
sixty-five (65¥ days notice in writing to the other
party of a desire to terminate. However, both
parties agree to meet in negotiations within ten
days for the purpose of negotiating posaible renewal
of the agreement, . . , .

This agreement shall be subject to 2ll the
existing laws of the United States, the Btates of
Colorado and Wyoming (depending upon the state in
which the employer opersates), and such laws as may
hereafter be enacted, the executive orders,
directives, rules and regulations of any departments
of the United States of Americsa.

IN WITNESS WHERZOF the parties hereto have
set their hands and sesls this 29th day of April,
A.D., 1947 ags written above,

- ———— - - - - — -

- ———— - —— - ——— - - -

Michigan River Timber Co.
By/s/ John Doe
PARTIES OF THE FIRST
PART

International ¥Wood Workers
of America, affilicsted with
Congress of Industrial
Organizations.

Loecal Union M-214

By/s/ John Jones

- —————— . - -~

- ——— - ——— - —— - -
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INTERNATIONAL WOOD WORKERS
OF AMERICA - C.I.0
By/s/ Sam Smith
By/s/ Jim Jones
PARTIES OF THE -SECOND
PART

APPENDIX "A®
WAGE RATES
SAWNILL AND PLANER OPERATIONS
WAGE RATES 6/1/48

WOODS OPERATIONS
Cooks (10 to 18 men)
Cooks (19 to 24 men)
Cooks (over 24 men)
Flunkies (over 18 men)
Tractor Operator
Common Labor, includes
Powder Man, Barn Boss
Log Loader Operator
Hookerman
Trueck Driver, Gemi-Trailer
Truck Driver, "lat Bed

£
-

M 0000
-

« & @ -
NLI NS i ~d OVON
MOt NROODOWMO

. & o

When woods piece workers are used for
emergency or temporary work on the Jjob, they
shall receive the wage placed opposite their
names!

Cutter $1.35
Sawyer 1.35
Skidder 1.35
Of £ Besarer 1.3§

CUTTING AND SHOOTH TRIMMING UNPEELED POLES

16 rt. Qgg&;ggd?§fﬁgxlx.kaag

18 ft, : 0.21
20 ft. 0.26
22 ft. O'BO
25 f%. 0.50
20 ft. 0.52
35 £s. 0.5
0 ft. 0.7



L5 ft.
50 ft.
5 1%,
0 £,
65 ft.

SKIDDING POLES
16 rt.
18 ft.
26 £'%.
22 4.
25 f't.
30 ft.
25 £t.

0 rt.
5 £%,
50 f't.
25 £t.
0 rt.
65 rt.
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. & ® ¢ =

When a gkidder furnishes his own
equipment, 32 1/3 £ shall be added.

Log Cutting

Tie Cutting, 7x9-8

Tie Cutting, 6xB8-8

Unsealed Lo% under
10"-8', 10".12!

Log Skiddi

Tie Cut sx?gaing, 7x9-8
Props~=-Cutting & Parking

Cuttlng Snags
Sawing Ties, 7x9-8
oawing Lumber

Off Bearing Ties, 7x9«8

Off Bearing Lumber

(Sawyer directed to cut ties.)

Off Bearing Lumber

{Sawyer directed to cut lumber on

Sawed, 6xC-8
Offhearer, 6x8-8
Sawed, 7x8-8
Offbearer, 7x8-8

qugmmg._.n..ka a
W M ft b M

53

0.205 each
0.175 "

0.135 "

3.75 M ft- bol?\.
0.13 eech

1085 e'lm

0.35 each

0,07 *

2.25 M £t. b.m,
0.13 ecch

h,24 ¥ ft. b.m.
3.82 M ft. b.m.
1ly.)

0.065 each
0.12 "
0.0675 *

0.125 "

Rates of pey not set forth shall be

established locally, . . .

lote: Private land wages are slightly lese.
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Retall Lumber Priceg, F.0.2., ¥alden, Colorado.

#1 #2 #3
Common Common Common
1x4 random length
S8 or ship lzp £120.00 §110.00 § 94,00

1x4 random length
car siding or
center matoh 122,00 112.0¢ 96,00

1x4 R4 rough 115.00 104,00 89.00

1x€ same as lxb
- 1x8 random length, §2.00 per } higher then 1x6

#1 §2 #3
Common Common Common

1xhk R,L. Car Sdg
or CM 122,00 112,00 96.00

1x4 R4 rough 115.00 104.00 89.00

1x6 same as lxb

1x8 random length, $2.00 per M higher than 1x6
1x10 random length, £2.00 per M more than 1x8
1x12 random length, $2.00 more then 1x10

#

Common

¢ 69.00

72.00
64,00

or lxk.

il
Common

§ 69.00
72.00

64.00

or lxk4

KFnotty Pine and center matech are {2.00 per M more than

84S snd Ship lap
2 in. 18 about §8.00 per H lesz then 1 in.
No, 5 common 1is §$35.00 per thousand.
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