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PREFACE

The use of "business aircraft" has become increasingly popular
since the close of World War II; Most of the advantages given for
the use of such aircraft in the current publications are expressed
as "intangible benefits;" There are few statisties given whereby one
can evaluate the cost of‘transportation by means of business aircraft
with the cost of using commereial facilities; The purpose of this
study is to present some facts and observations concerning the cost
of transporting passengers by some actual aireraft used in business
flying and the cost of commercial facilifies for the same passengef
service;

The study would not have been possible without the help and co-
operation of a number of companies who own and operate business air-
craft; The writer would like to express his appreciation to those
companies and the individual members of the companies who were respon-
sible for;'or played a part in; supplying information on the subject.
The fact that their nameé can not be 1isted; in accordance with the
agreement when the material was solicited; does not in any way lessen
the feeling of gratitude.

.The cooperation of the Oklahoma City offices of The Hertz Corpora-
tion and the Avis Rent-a-far System as well as the Executive Offices of
the National Car Rental System was of considerable help; This help is

appreciated;
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An expression of gratitude is, also, due three members of the
Oklahoma State University faqulty; Professor Wilson J; Bentley, in the
capacity of thesis adviser; was very helpful; His ability and willing-
ness to listen to proposed courses of action; and to mske constructive
'suggestions is appreciated; The other members of the faculty referred
to are Dean M; R; Lolmann and Professor H; G; Thuesen; The part they
played was not 1arge; but they were ready and willing to help when

called upon; This; too; is appreciated;
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CHAPTER I
INTRCDUCTICN

On the inside of the front cover of the pamphlet;,Americgg Business

j#1] ihguﬂing,(l); the National Basiness Alrcraft Association poses the

question, "What is the business aircraft user?" The Association's an-

swer is immediately given as:
Basiness organizations owning énd operating aircraft as vehicles
of transportation for their own passengers and cargo. in the same
manner in which automobiles, trains, buses, airlines, and boats
would be used, This excludes gll aircraft operated for industrial,
agricultural, charter or commercial purposes which long hawve been
identified as "business" aircraft,

In current publications one sees many references to business
airceraft in one form or another; Some of the references are to flights
made by prominent businessmen ih their company aircraft; while others
may pertain to a new model or modification of a plane that is being
presented for the business aircraft market; Many articles on the sub.
ject are to be found in the trade magazines of the industries reléted
to aviation; Examination of these articles reveals that while there
seems to be little but praise for business aircraft few facts and fig-
ures are presented; The advantages are generally spoken of as "intan-
gible benefits;“ Most of the reasens advanced for operating company
aircraft are included in; or are similar to, the reasons given on page 31
of a study conducted by the Civil Aeronautics Administration (2):

Several factors have contributed to the rapid growth in

business flying., Decentralization of industry has been a major
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factor in stimilating this activity. Other reasons for owning
a company plane are the saving of valuable travel time of
high-salaried executives, reduction in wear and tear on execu-
tives and other personnel, and the provision of flexible travel
schedules,

In view of the foregoing, and the faet that business flying is more
than a passing fad, it seems that a study of the cost of transporting
passengers by business aircraft compared with the cost of the same trans.
portation usiﬁg commercial facilities is in order, This is suchla study.
It is a comparison of the cost of a number of actual business aircraft
used for passenger service and the cost of comparable commercial service.

Attention is invited to the fact that all aireraft included in this
_study were flown by professional pilots and co.pilots and consequently
it will have 1little resemblance to a study of aircraft flown by someone
such as the owner of a company or a Salesman; Caution should be exer.
cised against forming opinions for or against a particular type of air-
craft as a result of this wbrk; Indications are that the cost figures
are influenced more by how the aircraft is used than by the type;

There is no doubt that the ownership and cperation of ailrcraft by
a company will offer some desirable features; ot it will be left wup
to each reader to determine for himself whether or not the excess costs
involved in the use of the aircraft studied csn be justified in light

of any intangible benefits that may have been received;



CHAPTER IT
SCURCE CF DATA AND METHCD COF COST DETERMINATION

Data used in the preparation of this paper was supplied by businesses
who own and operate aircraft for passenger purposes for personnel of their
organization; Istters requesting information pertaining to actual use
of an aircraft that they would consider typical of their use of aircraft
were written te a number of companies in the petroleum and natural gas
industries., A form was supplied which indicated the type of information
desired, This infermation included the following: type of alrcraft;
passenger capacily; and cost of operation per hour. In connection with
the cost ef operation, spaces were provided for checking which of the
following were included in thé operational costs: 1insurance; hanger
fees: maintenance: fuel; pilot's salary; and z space was provided for
listing other items of expense which figured in the cost of operation.
Space was provided for showing date; departure time; point of origin
and destination of flight, arrival time and number of passengers.,

Results of the requests for information were most gratifying; Four-
teen companies supplied information, but the information furnished by 5
of the companies could not be used directly in the study due to the nature
of the information or the lack of details; Tt may be said; hbﬁEVer; that
all information submitted contrituted to the writer's understanding of

the use of alrcraft for business transportation purposes.,



Meaning of "Flight" and "Trip"

Each pair of departures and arrivals was considered to be a flight.
No effort was made to determine whether a pair or series of successive
flights were in effect only one trip., The terms "flight" and "trip" are
used interchangeably and should be construed to have the same meaning;
The following is an example: a flight from Houston; Texas, to Atlanta;
Georgia, followed by a flight from Atlanta to Washington, D. C. might
well represent only one trip from Houston to Washington for part or all
of the passengers; Inasmuch as there was no way of telling which passen-
gers stopped off or continued (except for one of the aircraft) each
individual flight was studied separately; This treatment of trips is
somewhat in error in that commercial fare direct from the point of origin
to the destination may be slightly lower than the sum of the fares be.
tween intermediate points. Any error thus introduced will, however,
tend to make the cost of transporting passengers by commercial facile
ities more nearly egual to that of using business aircraft;

The term "commercial facilities", as it appears throughout this
work refers to scheduled commercial airlines for the most part; However,
when the origin or destination of a flight was from or to a location not
served by commercial airlines;‘the use of charter aircraft and rental

ears were included;
Calculation of Costs

In order to arrive at a comparison of the costs for commercial serv-
ice and business aircraft, costs were figured for each means for each

trip. The cost of the trip by business aircraft was determined by



maltiplying the cost per hour figure by the time required for the
flight which was obtained by determining the elapsed time between the
departure and arrival times. There were two exceptions to the fore-
going. In the case of one aircraft the times of departure and arrival
were not available and the cost was supplied as the cost per passenger
mile, This was converted to a cost per mile figure which was multiplied
by the air miles for each flight. The other exception was that the
arrival and departure times were not given for another aircraft, but the
time for each flight was given directly,

The cost of commercial facilities were determined by taking the
commercial fares (including 10% federal tax) and adding to them any cost
of charter aircraft or car rental, The commercial fares and the cost of
some charter service were obtained from the Official Airline Guide (3).
Costs for other charter service and car rental rates were obtained from
rate information supplied by the car rental companies mentioned in the
preface,

In a few cases where the cost of charter service was not available
from the sources mentioned, and charter service was listed as being
available in the Airport and Business Flying Directory (4), rates which
appeared to be prevalent in the immediate area as given in the Official
Airline Guide (3) were used.

As a general rule, car rental costs were used in instances where
the destination was within 50 miles of commercial airline service and
the subsequent departure of passengers from the destination was within
24 hours of the arrival time., In cases where the distance was in excess

of 50 miles or passengers were not departing within 24 hours of the

arrival, charter aircraft rates were used in the calculations of the



costs. When car rental was used (or charter service when the passengers
were departing from the original destination within a few hours), the
cost was divided equally between the two trips. In the case of the
charter aircraft, any waiting time was taken into consideration in the
determination of the cost. Car rental or charter fees were distributed
among the number of passengers involved,

All distances referred to are air miles and were obtained from 3
sources, Distances for Aircraft "A" (alphabetic designation is explained
later) were furnished by the owning company. Distances for the other
aircraft were obtained from either the Rand McNally Cosmopolitan World
Atlas (5), or scaled to the nearest 5 miles from a "United States
Aeronautical Planning Chart" (6)., A check of some of the distances for
Aircraft "A" was made with the other sources, and although some of them
differed a small amount it was thought better to use them. The cost
figures for the subject aircraft were presumably calculated using the
supplied distances, so it was believed that a more accurate appraisal
of the costs could be obtained by using these distances rather than
those obtained from other sources. The foregoing statement is not
intended to imply that the distances obtained from any of the three
sources cited are necessarily more accurate or inaccurate than any of
the others, but is given in order to explain the sources of information
and any resulting differences that might exist.

Cost figures were calculated to the cent, but are reported in the
tables in terms of the nearest dollar in order to conserve space and to
present the information in meaningful units. It is believed that all
other calculations were of a nature that might be considered as "standard",
and that further description of method would prove boring rather than

enlightening.



CHAPTER TIIT
RESULIS

The 9 aircraft ineluded in this study represent a total capacity
of 61 passengers; and cover a total of 36 months operation; BEnough air
miles are included to encircle the earth at the equator over 10 times,
and the passenger miles are enough to transport over 1000 people from
New Orleans, Louisiana, to Denver, Colorado,

The foregoing is not given in an attempt to be dramatic; It is
given to point out that the data included in this study contains infor-
mation concerning considerable travel of passengers by business aircraft;

In studying this subject, there was a tendeney to speculate as to
the why and wherefore of some of the trips included; That, however; is
beyond the scope of this paper, and the actual data and results pertain
to the flights that were reported in the information furnished by the
cooperating companies. An effort has been made to present enough tables
and graphs to permit an interested reader to speculate as he may desire,
but to restrict the remarks herein to facts as evidenced by the findings

with a minimum of speculatien,
Discussion of Tables and Graphs

The companies which furnished data were promised anonymity and con-
sequently their identity will not be disclosed. Alphabetic designations

were assigned to the aireraft for reference purposes. Table I gives the



alphabetic designation, type of aircraft, passenger ecapacity, cost of
operation; and time period for the data for each of the aircraft.,

Table II is a summary of the nuamber of flights, passengers transported,
average capacity utilized, miles flown and passenger miles for each air-
craft; Ineluded, also; are averages per flight for the number of passen-
gers; miles flown; and air miles;

Table IIT gives the cost of using business aircraft, cost of compar.
able commercizl service, and the average per passenger mile for each. In
addition; the table indicates the cost per passenger mile difference be-
tween business airecraft and the use of commercial facilities for the same
trips and number of passengers.

There is a definite division of the aircraft studied when considering
the passenger carrying capacities; For this reaSOn; subtotals are given
for Alrcraft YA" through "D" which have capacities of 9 and 12 and for
Aircraft "E' through "I" which have capacities of 4 and 5 passengers;

Tables IV through XIT show the number of flights; air miles, and
passenger miles for 100 mile distance divisions for each aireraft.

These tables also show the percentages of the total for each of the
items named above,

Tables XIIT through XXI have the same information as described for
the previous group with the exception that the information is divided
according to the number of passengers per flight instead of miles per
£1ight,

Figures 1 through 7 are graphs of the cost of using business
aircraft; expressed as percentage of the cost of comparable commercisl
service; plotted against the number of passengers per trip; There is a

graph for each of the aircraft; Figore 8 is a graph of the cost per



hour for Aircraft "B' plotted against hours per year; The graph has
the "fixed costs", "variable cosﬁs“; and the total cost per hour,

Figures 9 and 10 are graphs of averages for average speeds for
flights of various lengths plotted agéinst 100 mile distanee divisions,

The tables and graphs mentioned above will be discussed in more
detail later,

The Appendix contains breakdowms of the various operating expenses
that go to make up the operating cost for three aircraft. These will
not be discussed; but are presented in order that one might obtain
some idea of the items that go to make up the total cost and the rela-

tion of each to the others and to the whole;
Comparison of Costs

There is a tendency in a study of this nature to become fascinated
with all the numbers included in the data and the wvarious combinations
and percentages and the tables and graphs.that may be prepared there-
from; Regardless of the combinations made and the considerations given;
however; one end result was obtained-.the business aircraft included in
this study costs more than the same passenger service using commercial
facilities; Cf interest, is how much more and some of the reasons.

The answer as to "how much more® is contained; to some extent, in
Table TII which indicates that the cost of using business aircraft
compared to the cost of commercial facilities ranged from a little over
twice as much for Aircraft "D" to over 6 times as much for Aircraft NG,
The answer to the question of why the cost of business aircraft is higher
is not so readily evident;

At first inspection, one is inelined to attribute the cause in the
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variation of the differences to the costs per hour of cperation. This
does not necessarily follow; however; The aireraft arranged in the order
of descending costs of operation per hour is as follows: "A", "G", "H‘;
_MQM, WDM, W MEM WS and 9EM,  Opn the other hand, the same aircraft
érfanged in the order of decreasing cost of the business aircraft, ex-
pressed as percentage of commercisl facilities cost, is: BGW, “WHY, "I,
nAu; uBu; ttFH; nem gv ﬁlEvi; and nDn;

The answer apparently does hot lie in the speed of the various
aircraft as one might suspect since the cost unif being applied in all
cases except for "A" is the cost per hour. Investigation of the air.
craft whose speed was known revealed 1ittle; if any, direct relation
to the difference in the costs between business aircraft and commercial
facilities;

One might next turn his investigation to the fact that in some cases
the aircraft were used to go to and from destinations not serviced by
commercisl facilities. Although this is true, it has #ery little effect
in this study, and the effect that it does have is to increase the cost
by commercial facilities and thus tends to narrow the range of the differ.
ences in the two modes of travel, This, incidentally, brings up a point

of interest. Of the total of 71% trips included in this study, only 40 i

N 4
of them were to take passengers to or from airports not servieced by X&M$4‘
commercial airlines. There were 10 other trips to or from airports
without commercial serviee, but they were without passengers;

The answer to the question of why the use of businesg.aircraft costs
so much more than the use of commercial facilities between the same des-

tinations lies to some extent in all of the variables suggested above;

The major factor influencing the cost of transporting passengers by



business aircraft; however; seems to be in the number of passengers per
trip, Upon casual examination, one can see why this is so., The cost of
using the business aircraft may be divided into two catagories: (1) the
fixed costs such as depreciation, hangar rental, pilot's and co.pilot's
salaries; insurance; and license and taxes;  (2) variable costs such as
fuels and 1ubricants; storage fees, tires and tubes, maintenance, and
expenses of pilot and co-pilot. The number of passengers carried per
trip will have little effect on the operational costs; However, when the
cost per hour figure is prorated to different numbers of passengers it
makes a great deal of difference in the cost per passenger mile figure
obtained, There is additional discussion of the Ffixed and variable costs
in Chapter IV under the subtitle, ¥Cost of Ouning and Cost of Operating
Aircraft;"

Figures 1 through 7, as mentioned previously, are graphs of the cost
of commercial facilities plotted against the number of passengers per
trip; The results are somewhat eyeaopening; particularly for the air-
creft with larger passenger capacities; These show a cost of from 961%
of commercial service for Aircraft "D' to 1;557% for Aircraft “C" when
transporting one passenger; The curves drop rapidly as the number of
passengers increase. Airecraft "A' does not go below 223% when trans.
porting passengers; but Adlrcraft YBY, "C", and "D" decrease to not far
above 100% (equal to cost of commercial facilities) as the number of
passengers increase;

The graphs for the aireraft with capacities of 4 or 5 all show the
same general characteristics; Not enough points were available, however,
and the mumber of flights involved in most cases were not sufficient to

smooth out the curves., That is; if there is only one or two flights with



a given number of passengers, the information may not be representative
of the results which would be obtained with a greater number of flights.
One can draw all sorts of inferences from studying Tables XIII
through XXI, Examination of Table XIII will indicate that Aircraft "A"
flew 11,70% of its flights with no passengers, This represents 7.05% of
the air miles and; consequently, the total cost; Further investigation

shows that 32,98% of the flights were made with 3 or fewer passengers,

and these flights represented 26.12% of the air miles. As the costs

will, for all practical purposes, be directly proportional to the air
miles, it may be said that over one fourth of the cost of operating the
aircraft was spent while transporting not more than three passengers per
trip. At the same time, these trips accounted for only 7.88% of the total
passenger miles which represent the productive output of the aireraft.
Similar situations may be found by investigation of the tables for the
other aircraft.

Consideration was given to the possibility that there may be some
relation between the cost of the business aircraft and the length of
individual trips. Graphs of the cost comparison between commercial
service and business aircraft plotted against the length of the trips
produced no discernable patterns. The only difference, it is believed,
will result from the difference in the average speeds which will be dis-

cussed later;
Other Considerations

An effort was made to evaluate the additional cost of business
aircraft with any possible saving of time, but lack of sufficient infor-

mation precluded doing so. As was mentioned earlier, there was no way
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to tell “what people went where;" For example; if 5 passengers went

from Houston to Shreveport and 2 passengers from Shreveport to St; Louis,
there was no way of knowiﬁg whether the net result was 5 passengers from
Houston to Shreveport and 2 passengers from Shreveport to St, Louis, or

3 from Houston t¢ Shreveport, and 2 from Houston to St; Iouis. Then, teo,
one could not rule out the possibility of 4 passengers from Houston to
'Shreveport; 1 from Houston to St; Iouis, and 1 from Shreveport to St; Louis;
If there are additional points along the line or the number of passengers
is 1arger; the problem becomes more complex; ,Also; there was the problem
of calculating any time that might be saved; Was the time to be fipured
from the departure time oﬁlthe business aircraft; or the arrival time?
Various assumptions were considered, but were rejected in each case.

There is another thought to be taken into consideration along this
line of thinking. Does the business aircraft save time for the passengers
it transports? In some cases the answer is undoubtedly yes; particularly
for the top executives who have priority in the use of the plane, For
the bulk of the passengers, however, there appears to be a strong possi-
bility that the use of the company aircraft might cause more delay than
the use of commerciazl facilities. An example of this will be cited from
one day's operation of one of the aircraft, While there is no claim
made that this is a typieal day; it is believed that it illustrates why
the above question is asked;

The subject day's activity for the aircraft starﬁed-when the plane
left Dallas at 8:00 a,m, with 3 passengers and flew to Houston where it
landed at 9:30 a.m, At 9345 a.m., it left Houston and flew to Beaumont,
Texas; without passengers; it landed in Beaumont at 10:15 a.m. The air-

eraft then left Beawmont, with 1 passenger at 10:30 a.m, and flew to
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Bat@n.R@ugeo Louisisna, where it arrived at 11:45 a,m, There was no
further astivity watil 2:30 p;m; wheh the plane left Baton Rouge; with

1 passenger, and returned to Beaumont where it landed at 3:35 pom. It
returned o Dallas with 2 passengers leaving Beaumont at 4:00 p;m; and’
arriving in Dallas at 5:30 p;m; To conclude the day's activities; the
plane left Dallas; with no passengers, and flew to San Antonio where it
landsd at 8:45 p;m; only to take off again, with 2 passengers, at 8:45 p;m;
for a return flight to Dallas where it landed at 10335 pome

There is no question that the aircraft had z busy day on the one
deseribed ab@ve; but was it a productive one? The plane was in the air
for 9,66 hours, and flew s total of 1,429 miles at a cost of $1,106,64.

There is another side of the pi@tnre; however, There are 10 commer-
cial flights leaving Dallas for Houston between 7:30 a.m, and 4330 p;m;;
four of them are in the morning; There are 3 commercisl flights leaving
Beaumont for Baton Rouge between 8:23 a.me and 3:25 p;m;; and 3 from
Baton Rouge to Bsaumont between 7:40 a;m; and 3:30 p;m; Three flights
are offersd from Beaumont to Dallas from 7:00 a;m; and 4:52 p;m;D and one
~has a chodee of 5 £lights leaving San Antonio for Dallas between 2:30 p;m;
and 10:00 p;m; The flights enumerated are not all of the flights offered
betwesn the clties in quesﬁicn; but are the ones that locked as though
they might have served the purposes; The commercial fares for the passen-
ger activity of the day would total $155.29,

The net result of the day's activities was that the business air.
eraft cost $951;35 more than would have had to be paid for the same
commereial service, In addition; it is highly doubtful that the passen-
gers; as a Whole; had as much choice of when their flights would be made

as they would have if commercial service were used, In most cases, they



probably had to wait for the plane to become availabile.
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CHAPTER IV
CONCIUSICNS AND RECCMMENDATICHNS

This investigation has discleosed that there is no doubt that the
cost of using business aircraft for passenger serviceg in the manner
that the aircraft studied were used; far exceeds the cost of transport-
ing passengers by means of commercial facilities; It is realized that
business aircraft might be used advantageously; but there does not
appear that much effort has been applied toward this end; There seems
to be little realization of the amount of money that is involved in the
operation of the aircraft; There were many c¢ases of an aircraft making
a round trip of several hundred miles between cities served with numerous
daily commerciszl flights to take one or two passengers one way; The
writer has knowledge of companies that charge the using departments the
cost of commercial fares when they use the company planes, It would
seem that better results would be obtained if the departments were charged

at actual operation costs for their use of the aircraft;
Estimation of Costs for Proposed Flights

An effort was made to develop some formula which-could be used in
the evaluation of the cost of a proposed use of business owned aircraft
in order that a comparison might be made with the cost of using commer-
clal facilities; It was concluded that dividing the distance of the

proposed flight by a predetermined average speed for that distance

16
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would give the time for the flight; The time for the flight could then
be multiplied by the cost per hour of operation of the plane and the
quotient divided by the number of passengers to go on the trip. The
result would be the cost per passenger which could then be comparéd
with the commercial fare for the same trip;

Reference was made to a predetermined average speed for the dis-
tance of the flight., This is necessitated by the fact that the length
of time required for taking off, making the flight, and landing at the
destination is not the same as dividing the distance by what is ordinar-
ily thought of as being the average alr speed of the aircraft; This is
particularly true for shorter flights. The time immediately after tak-
ing off and the time spent in the approach and landing are not as pro-
ductive as the time in between; A study of the average speed (obtained
by dividing the air miles by the length of time for the flight as reported
in the data furnished by the compahy) for Aireraft "B' revealed that there
is considerable difference between flights of different lengths; Figure 8
is a graph of the averages for the average speeds (obtained as described
above) for different distances for the subject aircraft. The graph shows
marked differences in the average speeds for different length flights;
As an example; the average speed for flights from 100 to 199 miles in
length was found to be 173 miles per hour as compared to an average
speed of 202 miles per hour for flights between 600 and 699 miles. A
similar graph was drawn for‘Aircraft "or . see Figure 9; and similar
characteristics of the curves were found; The points found for Airecraft
C" do not produce a pattern that is as regular as the one for Alrcraft
"B”; because the data for the latter is for an entire year and the former

for only three'months; Data over a longer period of time will tend to
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smooth out irregﬁlarities;

Cne might think that there would be little difference for a 250
mile trip whether an average speed of 181 miles per hour or 205 miles
per hour, which appears to be the average flying speed of the plane, is
used, The first would give a time of 1.38 hours and the second 1.21
hours; a difference of only (.17 hours or 10;2 minutes., However, when
consideration is given to the fact that the aircraft being discussed
has an operation cost of $189.00 per hour, the difference of 0.17 hours
has a value of $32.13. This difference between the calculations using
the different average speeds 1s about one and a half times the cost of
sending one passenger by commercial facilities if the rate of $0,083 per
passehger mile (average cost of commercial facilities comparable to
passenger service of the aircraft), The difference of $32;13 may also
be thought of as equal to one day's salary for a $700 a month man,

A table of the various average speeds between destinations of
different distances obtained by averaging the average speeds for flights
made over an extended period of time would prove of benefit to depart-
ment heads or others who may from time to time be in the position of
having to decide whether to request company aircraft or use some other
mode of transPortation; if sufficient information is not available,
it appears that reasonably accurate time information for such a table
for short flights may be obtained by dividing the distance by the average
alr speed of the plane and adding ten or fifteen minutes depending upcn
the traffic conditions of the airports involved. For longer distances;
little error would result if the distances were divided directly by a
conservative estimate of the average aiPQSpeed;_

Mention was made above of the traffic conditions at the airports;
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Throughout the study a consistent pattern of lower average speeds was
noticed when the flights were to the busier airports, Information as to
the average amount of time required to get down at some of the busier
airports would aid in estimating the amount of time and consequently the
cost of a proposed flight; It should be borne in mind; however; that
too many refinements to any plan for estimating the costs may reduce its

effectiveness,
Cost of Cuning and Cost of Operating Aircraft

Cne may think of the cost of the aircraft as being divided into
fixed costs, that is, cdsts such as depreciation, pilots' salaries,
insurance, hangar rental, licenses, etc.; and variable costs such as
fuelg lubricants; pilots’ expenses and the like. The former will be
incurred as a result of having the aircraft and having it ready for
use; The fixed cost will not change appreciably regardless of the
amount of use or even if the aircraft is not used, Variszble costs;
for all praetical purposes;ivary=direct1y with the amount of usage;

It may be stated that the first is the cost of having the aircraft and
‘the other the cost of using it;

There seems to be a tendency for companies who own alrcraft to
think along these lines: YWe have the plane; and the more we use it
the less it costs; so let's use it as much as poss:lble;“x This line of
reasoning is true to a point, ut until the benefits derived from the
usage equal the variable costs, there is a loss incurred.

Figure 8 is a graph of the fixed costs, the variable costs, and the
total cost (sum of the other 2) per hour plotted against hours of use per

year; It is evident that the total cost per hour does decrease as the
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usage of the alrcraft increases, but this is a result of prorating the
fixed costs over the number of hours of use; The total cost could never
go below; or even; equal the variable costs regardless of the amount of use;

It might be well, then, to consider the ownership and operation of the
aircraft as two separate items; If this were done in the case of Aircraft
‘Vg'; it would be found that the cost of having the plane available and
ready for service is $26,108 per year or $102.35 per day based on a 255
working day year. Then, considering the variable costs as the cost of
operation, it would be found that the cost of operation is $128 per hour
of use or $0.675 per mile based on the aircraft!'s activities for 1957,
Thus; it might be considered economical to use the plane when an average
of 8;13 passengers pér mile can be maintained (based on $O;083 per passeh
ger mile for comparable commercial service); This average would be diffi-
cult to maintain since the plane has a eapacity of 9 passengers;

It appears that companies owning and operating aircraft would do well
to make a comprehensive study of the costs of their aircraft in relation
to the benefits received therefrom, Then; it seems, that due to the amount
of money involved, the use of the aircraft should be limited to uses that
will produce sultable return on the exPenditure; Inasmuch as so much of
the returns will probably be in the form of intangible benefits; there
should be a set of criteria to aid in the decision of whether or not
company alrcraft should be used,

The authorizing authority for the use of aireraft should be fully
cognizant of the costs involved in the airecraft use; he should be in a
position of sufficient status to permit him to evaluate pererly intan-
gible benefits involved; and he should be the final authority as far as

usage of the aircraft is concerned,
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Suggestions for Additional Study

It is evident that this study is just around the edges of a broad
subject, It is believed that additional; and more comprehénsive, study
is highly desirable,

Further studies should inc¢lude information as to the purpose of
the trips, by whom were they“made; and any possible benefit derived by
the use of the company aircraft in each case; In order to accomplish
this; it would be necessary to change the type of records being main-
tained on the aircraft; This; in most cases; would necessitate the study
of flights made after the study was conceived;

It may be pointed out that knowledge that a study wés in progress
would probably alter the usage of the aircraft; This is probably true,
but it would be a step in the right direction; A step towards promot-

ing more efficient use of business aircraft,.
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ALPHABETICAL DESIGNATICONS AND GENERAL INFORMATION

PERTAINTWG TO ATRCRAFT

Passenger Cost of
Type Capacity Operating
Lockheed PVl 9 #0,291 per
Ventura passenger
mile¥

Douglas B.Z23
Douglas DC.3
Lockheed Lodestar
Beecheraft, Twin
. Bonanza

Beecheraft D18S

Aero Commander
Beechcraft D18S

Bsecheraft D18S

9 $189.00 per Hr,
12 $185;00 per Hr,
9 #125,00 per Hr,
3 483,36 per Hr,

4 $113.0% per Hr,

4 $#198.33 per Hr,
5 $llllf;56 per Hr,

5 4110,10 per Hr.

* ppproximately $375.00 per hour

Time Period to Which
Data Pertains

1957 (Deec., 26, 1956
through Dec. 25,
1957) 12 Months

Calendar year of 1957
12 Months

January through March
1957, 3 Months

January, 1958;
1 Menth

February, 1957,
1 Month

March, 1958, 1 Month

Oct, through Dec,
1957, 3 Months

Feb, and March, 1958
2 Months

Aug; and Sept;; 1957
2 Months
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TABLE 11
FLIGHTS MADE, PASSENGERS CARRIED, AIR MILES AND PASSENGER

MILES FLOWN BY EACH ATRCRAFT

Air. No, of Passengers Avg. % of Miles Flown. Pass, Miles.
craft Flights Total Avg. Capacity Total Avg. Total Avg,

A 188 966 5,14 57,1 84,595 450 485,170 2581
B 208 88l b.25 W.2 81,185 390 365,918 1759
c 72 357 .96 413 30,449 k23 163,545 2271
D 20 80 4,00 Ly v, 596 380 31,480 1574
E 39 99 2.5h 63.5 10,835 278 26,947 691
F 29 72 2,48 62.0 v.909 293 21,643 746
a B1 68 1.65  41.3 9,225 225 15,290 373
3 69 W8 2,1% 42,8 14,915 216 33,960 492
I 43 92  1.92  38.F 13,093 272 25,904 540
Totals

(A to D) 488 2287 W.69  L9.7 203,825  L18 1,046,113 214b

Totals : .
(E to I) 226 479 2,12 46,9 55,977 2y 123,744 548

Grand . ) ,
Total ar 2766 3,64 49,1 259,802 364 1,169,857 1638
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TABLE IIT
COSTS COF USING BUSINESS AIRCRAFT AND COMMERCIAL FACILITIES

AND COMPARISGN OF THE TWO BY AIRCRAFT

Cost of Using Cost of Using.
Business Aircraft Commercial Facilities Difference in Cost

Air. Per Pass, Per Pass. Per Pass. % of
crafi Total Mile Total Mile Mile Commercial

A . $181,103  $0.291 438,983  $0.083 0,208 362*

B 80,862 0.221 30,905  0.084 0.137 262

c 34,083 0.208 13,995 0,086 0.122 oty

D 5,155 0,164 2,561 0,081 0,083 201

E 5,362 0.199 2,576 0.096 0.103 208

F 5,146  0.238 1,986 0,092 0.146 259

G 9,549 0.625 1,456 0,095 0.530 656

H 11,087 0.326 2,809  0.083 0.243 393

T 9,450  0.365 2,583 0,100 0.265 365
Totals _ ' ‘ . .
(A to D)$261,203 $0.250 #8644 $0.083 $0.167 302
Totals : 1 { . A

(E to I) $40,59% $0.328 $11,410 $0.092 $0.238 356
Grand . ‘ “ o ,

Totals $301,797 $0.258 £97,854 90,084 $0.174 308

*Obtained by dividing total cost of using business aircraft
by total eost of using commercial faellities



TABLE IV
FI,IGHTS;, ATR MILES,, AND PASSENGER MILES FOR AIRCRAFT "A"

GIVEN FOR 100 MILE DISTANCE DIVISICNS

- mz;%ggig, Adr Miles
Flight 9 of, ' %.of
-Distances No. Total - HNo. Total _
(Miles) j , ; _

0 to 99 12 6.38 870 1.02 2,855  0.59
100 to 199 22 11.70 3,175 3.75 15,235  3.15
200 to 299 39 20,74 8,790  10.39 31,175  8.49
300 to 399 2 12,76 8,085  9.56 32,395  6.68
500 to 499 16 8,51 7,015 8.29 34,645  7.14
500 to 599 16 8.51 8,765  10.36 48,285  9.95
600 to 699 b 2,13 2,605 3,08 20,355 14,20

700 to 799 36 19,14 26,760  31.63 171,320 35.31.

800 to 899 5 2,66  houo 4,78 19,280  3.97
900 to 999 2 392 6.560  7.75 w7660 9.82

1000 & Over 7 392 7.930 9,37 51,965 10.71

Totals 188 84, 595 185,170
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TABLE V
FLIGHTS, AIR MILES, AND PASSENGER MILES FCR AIRCRAFT "B

GIVEN FOR 100 MILE DISTANCE DIVISICNS

Flight Flights Air Miles Passenger Miles
?iﬁiiggis No., %gii; No, égzg; No, %biﬁl
0to 99 7 3.37 36 0.5k 1,991  0.5b
100 to 199 60 28,85 8,135 10,02 29,270  8.00
200 to 299 2 11,5 5,602 6.90 29,008  7.93
300 to 399 21 10,10 6,972 8.59 32,656  8.92
400 to 499 3h 16.35 15,556 19,16 55,605 15,20
500 to 599 26 12,50 1,178 17.46 66,940 18,29
600 to 699 10 4,81 6,515 8,02 22,215  6.07
700 to 799 7 3.37 5,013 6.7 29,908  8.17
800 to 899 3 1,44 2,655  3.27 16,815  4.60
900 to 999 11 5.29 10,713 13.20 56,624 1547

1000 & Over 5 2,40 5,410 6.66 21,886 6,80

Totals 208 81,185 365,918



FLIGHTS, AIR MILES, AND PASSENGER MILES FCR AIRCRAFT "C"

Flight
Distances

Miles
0 to 99
100 to 199
200 to 299
300 to 399
%00 to 199
500 to 599
600 to 699
700 to 799
800 to 899
900 to 999

1000 & Cver

Totals

TABLE VI

GIVEN FCR 100 MILE DISTANCE DIVISICNS

Flights
. b of

No.  Total
2 2,78
16 22.22
18 25.00
3 b,17
6 8.33
11 15.28
b 5.56
4 5.56
1 1.39
1 1.39
6 8,33
2

Air Miles

- . of
No.  Total
60 0.20
2,718 8.93
3,940 12,94
1,030 3.38
2,683  8.81
5978 19.63
2,645 8,69
2,995  9.84
890 2.92
900 2,96
6,610  21.71

30,449

27

Pésséhger Miles
‘ % of
No, Total
450 0.28
8,214 5,02
21,320 13,04
6,800 4,16
10,702 6454
26,459 16,18
13,925  8.51
17,890 10,94
3,560 2,18
5,400 3.30
48,825 29,85

163,545
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TABLE VIT
FLIGHTS, ATR MILES, AND PASSENGER MILES FOR ATRGRAFT "D

GIVEN FOR 100 MILE DISTANCE DIVISIONS

Flight Flights Air Miles Passenger Miles
Distances %. of o %-of % of
(Miles) No, Total No. Total No, Total

0 to 99 None

100 to 199 7 35,00 1,030 13.56 4,365 13,88
200 to 299 2 10,00 40 6,19 270 0.86
300 to 399 b 20,00 1,365  17.97 7,815 24,83
500 to 499 3 15.00 1,326  17.46 Bb20 14,04
500 to 599 1

5,00 550 7,24 1,100 3.49
600 to 899 None .

900 to 999 3 15.00 2,855  37.59 13,510 42,92
1000 & Over None

Totals 20 7,596 - 31,480



TABLE VIIT
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FLIGHTS, AIR MILES, AND PASSENGER MILES FOR ATRCRAFT "EN

Flight
Distances
(Miles)

0 to 99
100 te 199
200 to 299
300 to 399
Loo to 499
500 to 599

600 & Over

Totals

GIVEN FCR 100 MILE DISTANCE DIVISIONS

Fli hts
) % of

No.
3
5

22
b

None

None

39

Total

7469
12,82
56,41

10.26

12.82

Alr Miles

of

No,  Total
210 194
85 7,80
5,527  51.01
1,38 13.27
2,815  25.98

10,835

Passenger Miles

o % of
No. Total

500 1.86
1,095 4.06

15,978 59.29
4,316 16,02

5,058 18,77

26,947
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TABLE IX
FLIGHTS; ATR MTLES, AND PASSENGER MILES FOR AIRCRAFT “F!

GIVEN FCR 100 MILE DISTANCE DIVISICNS

Flight Flights Alr Miles Passenger Miles
0to 99 - b 13.79 225 2,84 260 1.20
100 to 199 b 13,79 630 7.79 2,000  9.24
200 to 299 1% 48.28 3,608  45.62 9399 34,19
300 to 399 2 6.90 660  8.3b 2,600 12420
100 to 499 1 345 486 6,14 1,98 8,98
500 to 599 3 10.34 1,600  20.23 5,300 24,49
600 to 699 None
700 to 799 1 3.45 700 8.85 2,100 9.70
800 & Over None |

Totals 29 7,909 21,643
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TABLE X
FLIGHTS, ATR MILES, AND PASSENGER MILES FOR AIRCRAFT "G"

GIVEN FCR 100 MILE DISTANCE DIVISICNS

Flight Flights Alr Milesg Passenger Miles
Diﬁiig;is No, Tbiii No, ﬁé;;; No. Tt

0 to 99 3 7.31 85 0,92 190 1.24
100 to 199 . 13 3171 2,100 22,76 3,510  22.96
200 to 299 20 48,78 4,920  53.33 8,390  54.87
300 to 399 2 4,88 665  7.21 600 3,92
400 to 499 2 4,88 920  9.97 B0 3.01
500 to 599 1 2.4 535  5.80 2,140 14,00
600 & Over None
Totals 5 9,225 15,290




TABLE XTI

FLIGHTS, AIR MILES, AND PASSENGER MILES FOR ATRCRAFT "HN

GIVEN FCR 100 MILE DISTANCE DIVISICNS

32

I v dr e Pesmngr e
(Miles) No, Total No. Total No. Total
0 to 99 8  11.59 520 3.49 840 2.47

100 to 199 19 27.54 3,185  21.09 6,100  17.96

200 to 299 36 52,17 9,100  61.01 18,950  55.80

300 to 399 6 8.70 2,150 14,42 8,070  23.76

400 & Over None

Totals 69 14,915 33,960

TABLE XIT
FLinITs; ATR MILES, AND PASSENGER MILES FOR ATRCRAFT "I
"GIVEN FOR 100 MILE DISTANCE DIVISICNS

fpi%ﬁces 4Fligh1.:§f Alr T;;; Passen_g;ogo%iies
(iles) No. Total No, Total No. ITotal

0to 99 3 6425 120 0,92 80 0L

100 to 199 20 HL.6p 3,457 26.40 6,635  25.61

200 to 299 5  10.42 1,125 8.5 2,280  8.80

300 to 399 ? 14,58 2,317 17,70 5,311 20,50

500 to 499 10 20,83 4,509  33.67 8,818 34,04

500 to 599 3 6.25 1,665 12,72 2,780  10.73

600 & Over None

Totals 48 13,093 25,904
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TABLE XIIT
FLIGHTS, ATR MILES, AND PASSENGER MILES FOR ATRCRAFT "aA'

GIVEN FCR NUMBER CF PASSENGERS PER FILIGHT

Passengers — ‘;:tzf ' — EE:;L;L; s LsRen ;e;zroli:ﬁles

Per Flight No,. Total HNo, Total No,, Total
0 22 11,70 5,965  7.05
1 10 5.32 3,155  3.73 3,155 0465
2 10 5.32 3,820 4,52 7,600 1.57
3 20 10.64 9,150  10.83 27,450  5.66
4 17 9.04 5,990  7.08 23,960 4,94
5 11 5.85 5,710 6.75 28,550  5.88
6 22 11,70 10,285 12,16 61,800  12.76
7 21 11,17 9,235  10.92 65,065  13.41
8 22 11.70 14,255  16.85 114,080  23.51
9 32 17.02 16,880  19.95 151,920  31.31

10 1 0.53 150 0.18 1,500 0.31
Totals 188 8l, 595 185,170
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TABLE XIV
FLIGHTS, AIR MILES, AND PASSENGER MILES FCR AIRCRAFT "B'

GIVEN FCR NUMBER CF PASSENGERS PER FLIGHT

Flights Alr Miles Passenger Miles
Passengers % of S E/Z of . ?o of

Per Flight No,  Total No,  Total No,  Total
0 13 6.25 3,08 3.75
1 18 8.85 7,186  8.85 7,186 1,96
2 29 13.9% 9,009  11.10 18,018  4.92
3 20 9.62 8,316  10.24 o, o8 6.82
by 32 15,38 11,131  13.71 W 5ol 12,17
5 22 10.58 9,371  11.54 46,855  12.80
6 33 15.87 15,391  18.96 92,346  25.24
7 23 11.06 11,445 14,10 80,115  21.89
8 12 5,77 5,042 6.21 10,336  11.02
9 5 2,40 910 1.12 8,190  2.24
10 1 048 340 042 3,800  0.93

Totals 208 81,185 365,918
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TAHLE XV
FLIGHTS, AIR MILES, AND PASSENGER MILES FOR AIRCRAFT "C'

GIVEN FOR NUMBER PASSENGERS PER FLIGHT

| Flishts ( Air Miles -  Passenger Miles
Passengers % of 4 of % .of

Per Flight No,  Total No,  Totel No,  Total
o 7 9.72 2,374  7.80
1 5 6.9%4 834 2.7 g% 0.51
2 8 1111 4,052 13,31 8,100 4,96
3 11 15.28 N,22h  13.87 12,672 7.75
4 2 278 1,000 3.51 4,280  2.62
5 6. 833 2,57%  B.45 12,870  7.87
6 11 15.28 4,887 16,05 29,322 17.93
7 5 6.9 1,719 5.65 12,033 7.36
8 6 8.33 3,305  10.85 26,840 16,17
9 2 2,78 510 1,67 4,590 2.81
10 3 4,17 1,960 6.4 19,600  11.98
11 5 6.9% 2,710 8.90 29,810  18.23
12 None
13 1 1.39 236 076 2,990  1.83

Totals "2 30,449 163;5ﬂ5



TABLE XVI 36
FLIGHTS, AIR MILES, AND PASSENGER MILES FOR ATRCRAFT "DV

GIVEN FOR NUMBER OF PASSENGERS PER FLIGHT

Passengers — h%ﬁsof - D%olz; feseen L‘;EI_.oliv‘jﬁles

Per Flight No,  Total No,  Total No,  Total
0 2 10,00 62 8.45
1 1 5.00 270 3455 270 0.86
2 3 15.00 1,680  21.59 3,280 10,42
3 2 10,00 320 b,21 960  3.05
4 2 10.00 802 10.56 3,208 10,19
5 1 5,00 115 1.51 575 1.83
6 8 40,00 3,462 45,58 20,772 65,98
% 1 5,00 345 4,54 2,415 7.6y
8 or 9 None

Totals 20 7,596 31,480

TAELE XVII

FLIGHTS, AIR MILES, AND PASSENGER MILES FOR AIRCRAFT "E"

GIVEN FOR NUMBER OF PASSENGERS PER FLIGHT

Passengers ﬂ@%f B M% e senggr.'obf’lf.nles
Per Flight No,  Total No,  Total No,  Total

0 1 2,56 229 2.11

1 6 15,38 1,542 14.23 1542 5.72

2 13 33,33 4,431 80,90 8,862  32.89

3 10 25 .64 2,280 21.08 6,852 25.43

4 8 20,51 2,054 18,96 8,216  30.49

5 1 2,56 __29% 2,72 L7550

Totals 39 10,835 26,947
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TABLE XVIII
FLIGHTS, AIR MILES, AND PASSENGER MILES FCR AIRCRAFT "F"

GIVEN FOR NUMBER CF PASSENGERS PER FLIGHT

3

Passengers ﬂ-}ﬁh%%f , ’JE——I%E%%' ;ﬁﬂ'ﬁ%&
Per Flight No,  Total No,  Total No,  Total
0 5 wah L,086 1373 o |
1 1 3 80 1.01 80 0.7
2 9 31.03 2,087 26,38 gk 19.29
3 3 103 1,235 15062 3,705 17.12
4 11 37.9% 3421 b3.25 13,680 63,23
Totals 29 | 7,909 21,643
TABLE XIX
FLIGHTS, AIR MILES, AND PASSENGER MILES FOR ATRCRAFT "G
 GIVEN FOR NUMBER CF PASSENGERS PER FLIGHT
Passengers ,_;E;iggigsf ‘ _AEE_E%%i%T .%asseng;rogi;gg
Per Flight No,  Total No,  Total No.  Total
0 7 17,07 1,800 19,51
1 1 34,18 2,920 31.65 2,920 19.10
2 10 2lt ;39 2,075 22.49 4,150 27.14
3 6 14,63 1,500  16.26 5,500  29.43
4 b 976  _930  10.08 3920 24,33

Totsals 1 9,225 15,290
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TAELE XX
FLIGHTS, AIR MILES, AND PASSENGER MTLES FOR ATRCRAFT "H

GIVEN FCR NUMBER COF PASSENGERS PER FLIGHT

Flights Air Miles Passenger Miles
Passengers %.of % . of . % of .
Per Flight  Ne.  Iotal Ne.  Iotel Ne.  Totel
0 15 21,74 3,184 21.35 |
1 9 13,06 1,325 8.89 1,325 3.90
2 L) 20.29 3,23l 21,68 6,468  19.05
3 17 ho6h 3,601 241k 10,803  31.81
" 10 W9 2,591 16.70 9,964  29.34
5 4 5.80  _1,080 742k 5,500 15,90
Totals 69 14,915 33,960
TABLE XXI
FLIGHTS, AIR MILES, AND PASSENGER MILES FOR AIRCRAFT ¥I
GIVEN FOR NUMBER CF PASSENGERS PER FLIGHT
Passengers ,§2£££%?%;ﬁ( _éazwﬂé;g§f .P@ﬁﬁﬁn;egfgglﬁs
Per Flight No, Total Ho,, Total No, Total
0 9 18,75 2,155 16046
1 11 22,92 2,949 22.52 2,040 11,38
2 11 22,92 3,299 25,20 6,508  25.47
3 9 18,75 2,403 18,35 75209 27.83
b 8 1667  _2,287 170w 9,148 35,32

Totals 48 13,093 25,904
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APPENDIX

~ Three companies furnished operating expense statements for airecraft.
These statements are reproduced in order that the relationships of the
various component parts of the tetal costs may be seen; The statements
were edited to remove company names and some intermediate costs leaving
only the total ecosts for the airecraft from the dates of acquisition to

dates of the statements;

CPERATING EXPENSE STATEMENT

FOR LOCKHEED 12 AIRPIANE

Cost Per Mile

Cost: {78,777 Miles)

DIRECT CPERATIONS & MATNTENANCE |
Fuel and Lubricants & 6,464.89 4.,082065
Operating Supplies 340,73 004325
Engine & Propeller Repairs 5420 16 066574
Storage & Rental 1,584 44 .020113
Hull, Wing & Cabin Repairs 810,67 ,010291
Insurance & Special Fees 1,735.08 022025
Miscellaneous 826,50 .010492
Total $17,006.77 $,215685

INDIRECT MISCELIANECUS

Salaries . Crew #13, 550,42 $,172010
BExpenses - Crew - 1,943,17 028667
Miscellaneous 1,773.99 022519
Total $17,267.58 $.219196
GRAND TOTAL #34,270 .35 $.435081

NOTE: Depreciation is not in above statement, It is reported as

- approximately $25 per hour,



AERO COMMANDER
STATRMENT CF AIRCRAFT OPERATICNS

MARCH 25, 1957 TO DECEMEER 31, 1957

___ AMOONT __PER HOUR
Hours Flown - 198 Hours —
Pilot Expense $ 9,379.06 $ 47,37
Aireraft Expenses S .
Gasoline—and Oil 3,664,340 18.51
Maintenance ’ , ‘
Operating Supplies . 251.27 1,27
Maintenance and Repair 1,959,447 9.90
Insurance - 4.911,06 24,79
Hangar Expense 908.08 b 59
Miscellaneous ‘ 816,48 L,2
Total Operating Expenses $21,889.76 $110.55
Depreciation 17,380.51 87,78
Total Cperating Costs $39,270,27 - $198.33
D18S BEECH
ACCUMULATED ATRPLANE EXPENSES
MAY 22, 1956 TO FEERUARY 28, 1958
Passenger Miles 448,106
Miles Flown 179,178
Operating Labor - Wages of Pilot and Co.Pilot 28,532
Travel Bxpenses of Pilot and Co-Pilot 8,850
Cperating Supplies - Gas and Oil 17,615
Maintenance and Repair Labor . Company Mechanics L, 824
Maintenance and Repair Materials . N 9,806
Employee Benefits - Pilot,. Co-Pilot, Mechanics 5,775
Sundries - Galley supplies, uniforms, etc, 1,028
Taxes and Insurance : L, 695
Hangar, Storage, and Airport Fees L,309
Allocated Overhead 9,110
Depreciation —8,023

Total $112,567
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