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DEPRECIATION OF AIRCRAFT.*
By Edward P, Warner.

There is a widespread, and quite erroneous, impression to
the effect that aifcraft are éssentfaliy'fragile and deteriorate
with great rapidity when in service, so that the'depreciation
charges tg be allowed on commercial or-private operatioﬁ are nea-
egsarily high, The belief arises inApart from an idea that any-
thing which is light enough to fly must be fragile, in part from
the knowledge that the airplane includes much wood and fabrié not
ordinarily considered as durable engineering maierials, and in
rart from 2 recollection of wartime experience and a confusion be-
tween the elimination of airplanes as the result of accidents with
their condemnation as a result of deterioration. While the lives
of airplanes during the war were exceedingly short, the conditions
of their use were so very strenuous that it may fairly be said
that airrlanes never had time to wear out, and that true durabil-
ity as 2 result was z factor of little importance in their design
and selection.

Conditions have changed, and thé uses to which the airplans .
rut have extended, since the war. The commeréial airplane has f:
accidents causing e%en the most minor damage to the structure, =
a'largevpercentage pf_suﬁﬁ airplanes may fairly be expected to re-
main in service until they wear out.

There have been thiee yeérs of commercial 0peration now, but

the information gained on depreciation has been largely of a nega - b
* From Christian Science Monitor, November 237, 18233. ’
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tive character. 1In fact, most of the data available at the preser

time would seem to indicate that airplanes, so far as their inter-

iorvparts are conéerned,‘never do wear out and that thev might be
expected to exhibit a span of life akin to that of Dr. Holmes' on=
hoss.s@ay. Such a conclugioh, however, would be a little optimiaF
tic. '

Turnihg to actual specific information regarding airplanes as
a whole, of course a great deal depends on whether or not the air-
planes are put under cover between flights and also on the climate
in which they are operating. Depreciation of wooden structures,
particularly of those assembled by gluing, proceeds with an élmost
magical rapidity in some tropical climates, the alrplane fairly
disintegrating before one's eyes. The difficulties in keeping pro-
rellers in service on the Mexican border in 1916 were so acute tha-
it was finally necessary to send mechanics, materials and machiner
down to the border and to manufacture and assemble the propellers
under the same conditions in which they were to be used, thus avc
ing subsequent drying and change of condition of the wood. The
British have experienced éimilar troubles, perhaps in an even
greater degree, in their Asiatic dominions and mandated states.

Bearing all this in mind, there are available two very excali-
lent examples showing the durability obtéinable under widely dif-
ferent conditions. The first is the case of an American flying
boat which was flbwn from New York to Florida, used in a commercic
gservice there throughout a winter, and then sent on a tour around

a large part of the United States. It was never under cover, bei:
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left continuocusly at an&hor, 0r at mosfvéﬁilédnup on the beach av
night, and after 11 months of steady flylng it was adgudged ad--
visable - to recover the wings with new fabric, the wooden Strucou“
€till being in excellent shape and ready to start on another
.vear's flying. There is not much there to suﬁport the theory of
inherent fliwxsiness, |
The other example is taken from the Lohdon-Paris line, wﬂere
the airpianes are stored in hangarsQ One of the companlies operat-
ing there purchased a commercial biplane early lastv spring., It
was flown about 200 hours during the first month, being the only
airplane used to maintain a service of two round trips between the
French and English capitals every week day. It continued to be
used with great intensity throughout the summer, and has recently
been transferred to the London-Amsterdam route, where it is now in
regular service, The total air mileage to date must be in the
neighborhood of 150,000, A careful and thorough examination af<te-
about 1000 hours of flight at a mean speed of 100 miles an hour,
revealed not the slightest sign of deterioration, most of the
rarts appearing to be in the same condition as when they left tbe
factory. The conclusion reached from the inspection was that aly-
rlanes do not deteriorate in flight any more than while at rest
on the ground, and that a comparison on the basis.of hours of
flight is misleading, as an airplane may be worn out by the ele-
ments in a vear, during which time it is flown only 100 hours,
while another, kept in a hangar between flights, cpuld have spent
1000 hours in the air during the same period and still be in good

eondition.



On the Whéle, one max coﬁéervatively exnect 2000 hours of
flying, provided the airplane is properly designed for commercial °
vse and does not work under abnormally severe conditions and that
the use is reasonably continuous, the average flying time being
at least three hours a day. If the airnlane were kept in the
open the wings would bave to be recovered once or twice during
this period, For an airplane such as would be used by a sports-
wan for tutoring purposes, flving an average of one hour a day,

a life of three or four years may be anticipated, even with pres-
20t methods of construction.

When the separate elements of the airplane are considered
it is found that the most trouble arises from the fabric, the
rubber shock-absorber cord, and the wires. The engine is, of
course, excepted from all this discussion. Some difficulty is
also experienced with the proper protection of the interior metal
tubes and other hollow parts, rust being likely to get started on
the inside in course of time and to work through the wall., Of
the three elements first mentioned, the fabric is the only ser-
ious one, as wires or shock-absorbers can be rep}aoed in a few
minutes, The tendency in recent design, too, is toward the elim: -
nation of wires, except for the operation of the controls, There
ig8 no early prospect, however, of the suppression of rubber shoc?'-~
absorbers except on véry large airplénes, and periodic replace-
ment of ths rubber, the work of only a few hours, will continue <
oe necaessaly., Re-covering the wings is rather more of a job, 3=

o

czlls for skilled work outside of the scope of the ordinary me-
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chanic. Fortunatély% the researches of the lasti seven vears h:zve
borne fruit in the development of wing--coating preparations,
which give much greater life than the old standard of clear "dere
sovered bv spar varnish, and the interval of three or four monihs
vhich wmas all that used %o be safel§ possible for airplanes. leivt
continuously in the open, has bsen extended to nine months or a
vear, ‘ )

*ietal tuves, previously alluded to, 72an de protected by zins
plating or galvanizing or by enameling. Great progress has peen
made in preventing the formation of rust, but ii is otill impossi-~
tle to count on keeving the opsn interior of a long steel tube
entirely free from corrosion for mors than a year of continuous
outdoor exrosure.

Thatever the tvpe of airplane selected, and however cageful
its construction, depreciation will be rapid if maintenance work
ig not prowerly done. ™hen bare wood is exprosed it must promptly
be protected with paint or varnish, Ail wires must be greased oc
painted or both to prevent rust, especially on seaplanes which
rewain in or near sali water, Little tears in the fabric wust -
‘reraired at once, lest they spread. These things are the very
ABC of maintenance, and should be taken for granted almost witl.
out stipulation, yet thev are sometimes neglected, and the owner
of the airrzizne suffers as a result,'his machine having to be zcu
signed to the scrar-hsap long before.its proper time.:

From the economic point of view, depreciation is of obvious

importance. A new six-rassenger airplane costs without the engli.
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an average of $15,000, If the life is taken as;BO0,000 miles,
.or 1,300,000 prassenger miiés, the charge per passenger mile
i'for'depreciation is 1.25-cents,vabout i0 per eént~of7the total
cost of operation. There ie likely to bs a decided reduction

in this figure, however, as a result bdth of 1ncreasiﬁg 1ife and

of decreasihg first cost of commercial airplaneé~as‘the demand

increases.
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