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times the number of feeders; the answer to this

may be given in the word.fatigue. The packer,
in performmg his work, was required to stack each
bundle of . 9hmqles weighing approximately 1235
pounds onto a loadmg platform and it was often
necessary for him to lift it approximately 3-feet in

-doing it. At a moderate rate of speed this was done
every 4 minutes. We cannot expect a man to main-
tain a high rate of production when he is burdened
with heavy work.

! To remedy this condition we installed a roller
conveyor enabling the packer to get rid of the
package without lifting it by merely pushing it off

" the ‘stacking-and-tying fixture onto the conveyor.
By this method the package moves down to the
other end of the conveyor from which it is lifted
and stacked on a loading platform by the trucker
who is equipped with a hand hoist suspended from
-a monorail trolley. ’

The installation of these fatigue-reducing det
vices. produced the expected results: lower labor
turnover, which for, the past three months has been
zero; and the maintenance of a high rate of produc-
tion as is shown by the last three 1)omts charted.

Although these devices were used also in the pro-
ductmn of 12-in. latites, they had no marked effect
on the rate of output as may be noted by an inspec-
tion of the curve below. This may be explained by
the fact that the box of 12-in. shingles weighs about

- 75 pounds.and that the fatigue resulting from this
work was not enough to affect production seriously,
while in the handling of the 16-in. package weigh-
ing 125 pounds fatigue was a very important item.
/The Madison plant represented by the dotted lined
graph has made very little improvement, if any,
during the past year and our e\planatlon of this is

. that they have neither 'lpphed the principles of

i

motion and fatigue 'studies nor standardized their
methods. B
In brief, the results of our work are as follows:
The rate of folding and packing 16-in. latites has
been increased from an average of approximately
16 squares per hour to 30—an increase of about 87
per cent over our former method and 15 per cent
“above the présent.rate of production at our Madison
plant, where the principles of motion study and
-standardization have not been applied. Production
of 12-in. latites has simultaneously been increased:
88 per cent and 16 per cent above the present rate
of the Madison plant.
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(ther studxes aﬁectmg the cutting and packing

of the seven’types of shingles which I have de-.

scribed with the aid of lantern slides have resulted
in pncreases in. production varymg from 3 to 2r
per|cent.

lhe rate at which these shmgles.are .produced
deppnds largely on the movement of the ?nlatcrfal
thrqugh l*\e/productipmmachine, which is a con-
tingous process, and a word or two should be
written to explain this condition. Each production
madhine may be divided into “three sectigns. In
the dry felt is unrolled, run irito a festoon serv-
' las an elasticity station, then into a tank where
saturated with asphalt, and ‘again into an-
othqr festoon where it is allowed to ,7301 before it

is phit through the next operation. In jariother sec-
tion| each side of the saturated sheet/is given an

_aspllalt coating, ‘the top side,later coated with

granular slate ‘and then cooled. "In the, third 'sec-
tion
machine where it is cut into shingles of the desired
type]
ing
though the new methods enable the packing crews
to pack faster, their output depends entirely on.the
rate |at which the roofing material is made at the
other sections of the machine.
that i in improving the packing methods, which were
som¢ of the limiting factors from the point of

. view!' of production, we have removed one obstacle
.to a uniform production rate.

Our attention is
now on the operations performed on other sections
of the machine; as soon as we can control some of
the variables in one of the earlier phases of produc-
tion which is now under observation we will be
able to receive the full benefits of our work on the
packing operations.

"Lower Unit Costs

Increasing production does }’not necessarily mean
obtaining economy and since the manufacturer is
vitally interested in the latter I should like to state”
briefly the effect of our studies on the unit cost of
the operations performed on each of the products.

The unit cost of folding 16-in. latite shingles has
been reduced 22 per cent; that of folding 12-in.
latites 23 per cent; of cutting 16-in. latites 14 per
cent; cutting 12-in. latites 20 per cent; cutting and
packing extra heavy individual shingles 10 per cent;
cutting and packing regular individual shingles 8

v\

the roofiffg material is run into the, cutting

Our ‘'studjes have been confined to the pack-
peration at the cuttmg ends of the machine and .

We feel, however, :

f
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per cent; cutting and packir
heavy strip shingles 5 per cen
ing 12}4-in. strip shingles. § p
shipping 34 per cent.

In the foldmg of 12 and 16
ings of the mén have increase
respectlvely, while in other o
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work generally requiring time which ’could‘ be de-.
voted to problems of greater importance.
The Chart Department’ .
A chart department was created primarily for

two reasons; first, to keep a \1:.11&\1 record of the .
daily output, delays and waste from each produc-
tion machine; and sccond, tofind out the factors
controlling production of thé various products.
Each foreman inspects the charts covering the work
for which he is responsibfle and gives us the reasons
for the exceptional changes in the rate of produc-
tion. By isuch a method we have received many

good suggestions; the variables oﬂ production have
been brought out, giving us the opportunity to
study them; and the stimulating effect produced by
the -gontinued inspection of these | charts has done
much to increase the output throughout the plant
in general.

" . Cooperation

It las Deen our aim to increase, on thL part of
the men, the desire to cooperate, and we are glad
to uolc here that the men throughout the organiza-
tion, especially foremer, are. taking much interest
in the management side of the work. The stand-
ing orders which they have written ; the suggestions
they have given us without the incentive of a finan-
cial reward, and the compcutne gpirit and sports-

.manship they often display may be safely used
as a basis for measuring the kind of cooperation we
are receiving. Fortnightly meetings of the roofing
plant staff have been inaugurated. to coordinate
their work and to develop dl"llOﬂ" them an 11)[)8tlte
for good management.

In this paper I have not only
applications of motion study, but T have also out-
lined the maintenance and management features
necessary for effective performance. Their, in-
fluence on the total situation may be explaihed by
the facts that the unit costs have been reduced: the
work made less fatiguing:, and the earnings of the
men increased ;- all of which indicate satisfactory

solutions of our problems.

considered the

Discussion
John H. Wellers.® It 1\ not the purpose of this
paper to add anything to the data and description
presented by Mr: Piacitelli, nor to comment upon
the details of the methods which he pursued. ThlS

2;\:1.:“‘ of the Maurer Plant of Thc Barber Asphalt
Company




