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3. Use and Stocks of Equipment

More intensive use in prosperity

It has often been snpposed that when the quantity of goods or services
sold by a business enterprise increascs. the managers of the enterprise
ordinarily must inerease their stock of cquipment to cope with the
growth of sales. In the railway industry, it might be supposed, an expan-
sion of ton-miles requires an increase in the aggregate capacity of goods
wagons (railway freight carsj, an expansion of travel requires an in-
crease in the capacity of carriages (railway passenger cars), and an
expansion of total traflic cannot be handled without an increase in
motive power. The supply of rolling stock. it is implied. will be adjusted
to the level of traffic.

There are, of course, grounds for questioning whether these conse-
quences must always or even usually occur. The supply of equipment
at the beginning of a traffic expansion might be large enough to take
care of the growth of traffic. It might be possible to use the initial cquip-
ment niore efficiently. Even if railway managers feel that additienal
rolling stock is needed they may not be able to get it, for it takes time
to build cars and locomotives, and they may not arrive from the con-
struction shops until the boom is over. On the downswing, railway
managers will certainly not reduce the stock of equipment in proportion
to the fall in traffic. Perhaps they will junk some archaic or badly vworn
vehicles, but they will keep the rest, anticipating a return of prosperity.
unless they think the decline in traffic is quasi-permanent and not merely
cychical.

In fact the changes in the supply of rolling stock have usnally been
much smaller than thosc in traflic, aud have often been in the opposite
direction. The size of the freight car stock (“‘wagon park”) shows little
positive relation to cycles in ton-miles. We have continuous figures on
raifroad-owned wagons only, although privatelv-owned rail wagons
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{mostly for coal) played an important part in {reight .wovement; they
were ahmost as numerous as those belonging to the railroads { Table 18 .

TAELE 18
Privately-Owned ond Railway-Owned Goods Wagons {Freight Cars)

PRIVATE® RAILWAYY
Aug. 1, 1918 628,3-14 Dee. 31,1919 730416
Auw. 1, 1928 638,215 Dec. 31, 1928 706,081
July 28, 1637 637.670 Dec. 31, 1937 656,831

* Dates are those of special censuses.

" Dates are most nearly comparable ones available. Figures include brake vans.

It does not seem likely, however, that the percentage changes in cither
stock during any phase of traffic was much greater than that in the
other. At any rate, the railroad stock, although it grew in each expan-
sion before World War I, never increased by as large a percentage as
traflic; after the war it actually shrank (Table 19). Ton-miles per
wagon in stock must have increased in every expansion. 'The number
of wagons diminished in only tévo contractions, and then by a lesser per-
centage than trafhic. The amount of traffic handled in a tvpical wagon
during the course of a month must have dinnnished in every contraction.

TARLE 1@

Freight Traffic and Number of Railway-Owned Wagons
Per Cent Change between Peak and Troeugh Years in Freight Traffic
1873-1908, 1921-1938

EXPANSIONS CONTRACTIONS
Per cent change Per cent change
Dates Traffic*  Wagonst Dates Trafic*  Wagons®
1873-74 -1.3 6.1
1874-77 125 8.6 1877-78 25 1.6
1873-83 289 15.0 1883-86 —4.4 10n.9
1886-91 21.9 13.7 1891.93 —3.5 7.5
1893-1900 419 18.3 1900-01 =2 1.9
1961-07 240 3.5 1907-08 —+7 1.0
1921.24 134 -3.1 1924.26 —26.3 0.6
192627 342 -0.2 1927-28 -5.9 —1.0
1928-29 6.3 —1.2 1029.32 —20.8 —1.0
1932-37 231 —256 1037.3¢ -9.3 2.1

* Tons conveyed, 1873-1908: net ton-miles 1921-38.
® Number of wagons for each year was computed by averaging numbers at begin-
ning and ¢nd of that year. Percentage change was computed from these averages.
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Railway coaches were more intensively used in years of large than
in years of small travel. During expansions in travel for which we have
data. the number of cars and their seating capacity either diminished,
or increased by a smaller pereentage than the number of passengers:
i contractions, the fall in the number of travelers was alwavs greater
than the decline. if any, in the number of cars and seats: imdeed tle
railroads actually increased the seating capacity a litdde in three such
phases {Table 20j.

TABLE 20
Passenger Journeys, Number of Passenger Vehicles, and Number of Seats?
Per Cent Change between Peak and Trough Years in Journeys, 1920-1938

EXPANSIONS CONTRACTIONS
Per cent change Per cent change
Jour- Ve- Jour- Ve-

Dates neys®  hicless  Seats Datey nevs® fiieles®  Seats
1920.22 —20.0 —1.n i3
1922.23 1.3 —-1.2 —0.1 1923.96 —13.0 —0.5 3.7
1926-29* 10.6 i.1 2.5 192932 -8.7 —4.2 —1.4
1929-32 —10.0 ~3.0 -1.9
1952.37 135 —6.4 ~3.7 193740 253 -1.2 0.3

*Includes Londen underground railways, 1920-32; excludes them, 162938,
® Includes journevs of season ticket hoiders.

“ Number for cach vear compuied by averaging number at begirning and end of
that year. Percentage change computed from these averages.

* Journeys, including London underground, did not contract in 1927.28.

We can’t make direct comparisons between traffic and the number
of locomotives; on the one hand, lacking data on passenger miles. we
can’t set up a composite measure of freight and passenger movement,
and on the other, statistics on the stock of engines are not subdivided
in accordance with the service to which engines were assigned. But the
total number of stean locomotives declined almost continuously from
1920 to 1938 (Chart 18). Performance per locomotive must have
increased when aggregate traffic was growing. The fall, if any, in the
stock of engines during a contraction of travel or of ton-miles was
always gradual. Between November 1929, a peak, and the second
quarter of 1933, a trough in ton-miles, the number in stock declined
from 23497 (average for October, November, and December) to
21,454 {average for the quarter), a fall of 9 per cent. A similar com-
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putation for the somewhat different dates of the passenger contraction
likewise vields a fall of 9 per cent. In all other contractions of freight or
passenger traffic the number of locomotives declined 1 per cent or less.

Whenever traffic expanded, then, the railroads were able to handle
more and more of it per car or locomotive on hand. Whenever it con-
tracted, they got less and less rermmerative work ont of a typical nnit
of eqnipment. Rising traffic was accompanied by more intensive, and
falling traffic by less intensive nse. This can happen in either, or both,
of two ways. The amonnt of work performed by an average car or
locomotive during cach honr of use may be higher in prosperity, hecanse
of heavier loading or faster movement; or vehicles may be kept in use
dnrring a greater percentage of the time, and spend fewer honrs standing
idle.

Heavier carloads and trainloads; but slower movement in
freight service

In the movement of goods, the average weight loaded into a car
increased and diminished with aggregate ton-miles (Chart 12).' These
variations may reflect changes in the average weights to which the
various kinds of traffic arc loaded, or changes in the relative importance
of heavily and lightly loaded species, or both. Data on loads are avail-
able for the three major subdivisions of ton-miles. They suggest that,
in at least two instances, changes in composition must account for the
fluctnation in the overall figure. In 1923-26, except at the very end,
the average load of each component rose (general merchandise not
conspicnonsly, but it did not decline cither), vet the all-commodity
average fell. In 1927-28, one component fell, then rose, one increased
throughout, the third was steady, yet the average for all three declined
continuously. In all other phases, however, changes in at least one of
the components contributed to the characteristic change in the overall
fizure. Except at the coal strike tronghs, the amplitude of the changes
was rather small.?

From 1927 onward, marshalling yard staffs and others responsible
for the make-up of trains were able to switch more and more loaded
! In discussing average loads and other operating statistics we rely on quarterly rather
than monthly data after 1931, for reasons explained in the note on sources at the
end of this paper.

*The sharp exceptional declines in the all-comynodity averages resulted primarily
from the virtnal disappearance of the heavily-loaded coal traffic.
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cars into an average train as aggregate traffic swelled; when the latter
diminishesl the average loaded length became shorter (Chart 13). In
earlier phases the sequence of change was less regular. At the coal strike
troughs, trains were lengthened enormously. Perhaps railway managers,
coufronted with a shortage of locomotive fuel, made unusnal efforts, by
lengthening trains, to get a maximum of work out of each engine?
Except near the trough, the change in 1920-21 and 1921-24 was nor-
mal by the standard of later cycles. The mild rise in the last half of
1921-24 did not persist; during most of the 1924-26 contraction the
curve is flat, although it does not fall. The 1926-27 period violated the
rule throughout; but coal production did not recover its normal level
until near the end of this brief expansion (Chart 2).

Partly because of the changes in the average wagon-load and partly
becausze of those in wagous per train, the average trainload became
heavier in expansions and lighter in contractions of traffic {Chart 14).
We can pair a cycle in ton-miles per train mile with cach evcle in
aggregate tou-miles. (At the 1921 and 1926 troughs the change in
loaded length teuded to counteract the effect on the average trainload
of the change in tous per car, but the latter was more powerful. )

If the average speed of trains were constant, the cyclical variation
in the traimmioad would mean that ton-miles per hour of train move-
ment would micrease i expansion and decrease in contraction. The
faber of train crews wonld become more productive in the former and
less productive i the latter. But in fact the movement of trains was,
on the whole, accelerated in contraction and retarded in expansion,
although the change was very irregular in 1924-26 and 1928-29
(Chart 15). Apparently greater density of traffic resulted in increased
congestion and delay, and shrinkage of traffic permitted more free-
dom of movement. The changes in speed tended to counteract the
cffect of the changes n trainload on the work that could be accom-
plished in an honr. Indeed, there was no consistent relation between
ton-miles per train-hour and aggregate volume (Chart 16).

Since there are no data on passenger-miles or passenger car-miles,
we cannot compute passenger-miles per car-mile, car-miles per train-
mile, or passenger-miles per train-mile. We can infer a good deal, how-
ever, about what happened to the last-mentioned ratio. Its numerator,

® Another possible surmise is that trains composed primarily of coal traffic are nor-
mally shorier than other trains and that the especially sharp cessation of this traftic
therefore increased the average length.
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CHART 13
Loaded Wagon Miles per Freight Train Mile, Jenuary 1920-First Quarter 1939
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CHART 14

Average Train load (Net Ton-miles per Freight Train Mile)
January 1920-First Quarter 1939
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CHART 15

Freight Train Miles per Freight Train Hour
January 1920-First Quarter 1939
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CHART 16

Net Ton-miles per Freight Train Hour
January 1920-First Quarter 1939
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tgeregate passenger-miles. is the arithimetica) product of the average
miles per journey an:] the number of journeys. It is not likely tha thye
average length of journey mereased incontractions of travel, which
roughly coincided with contractions in bustness. On the contragy, gy
prosperity waned it s Bikely that people cconomized and took shorter
journeys, Passenger-uiiles probably diminished by a1 greater pereentage
than the munber of trips. Treain-miles, on the other hand, dininishe
very hittle or actually increased (Chart 17). With passenger-miles fa])-
g and train-miles virtually constant or risimg, passenger-miles per
traun-mile must have decreased - moother words, the average trane-
load fell.

In the first two expansions we must distinguish hetween the bricf
mitial period of vecovery from the strikes and the rest of e Cxpin-
sons T we take the fird three months after the steike offects b
Apparenty subsided as g quasi-trough. we find. in 192124 (lat eaine
miles mereased hy Lreater pevcentage than the number of passengers
(Eable 21 Tine 10). But this weas ot mch of ancexpansion. Undes-
ground vides contraeted during most of the time that rajl journeys
were expanding (Chart 9. In the combined totals that we are here
obliged to examine (sinee rain-miles cannot be segregated ) there was
no rise from one group of months to the next. except at the very e
(Table 21 dines 6 (o 10}, From the 1927 quasi-trough to the 1930
peak. and likewise from 1933 1 FI37. the munber of journevs rose
by o greater pereantage than train-miles (Lines 16 and 183, Stee the
werage length of Jowrney probablyv imereased vl prosperity. passen-
ger-miles probably inereased more than the number of trips :and henee
more than train-miles. We conelude that passenger train losuds nor-
mally merease i expansions and decrense in contracticns of gravel.
Patrons of the railroacs would indeed he constderably inconvenicnced
if train service in contractions was reduced i proportion to taflic.

Matters went stherwise at the time of the strikes, In 1921 shortages
of locomotive fuci eventally forced the railroads to curtail tram service
out of proportion to travel {(lnes 1 to 5). In 1996 when railroad
workers: participated in the carlier stages of the ceneral strike, (rain
serviee inmediately fell off by 2 greater pereentage than ave! Jines
o 1.

The speed of passenger trains was not affeeted very much by eveles
mtravel (Chart 17} Again conditions were abnormal ag the srike
tronghs. Probablv. in an effort 1o serve both local qng throngh traflic
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with a Himited number of trains, the railroads greatly curtailed non-
stop express service. Whatever the reasons. trains were stower than
usual, and the miles-per-hour ratio shows a net rise in the expansions,
a nct fall in the contiadtions. But the change occurred principally in
the immediate vicinity of the strikes, and the ratio would hardly have
fluctuated i this wav had there been no shortage of fuel for engines.

Passenger-miles per train-hour, a measure of the revenue-producing
work performed by a train and its crew during a unit of time, is the
arithmetical product of passenger-miles per train-mile and train-miles
per train-hour —— of the load and the speed. Since the load diminished
in contractions, and the speed rose but fittle, we must conclude that
passenger-miles per train-hour fell. Since the load increased and the
speed also increased a little in expansions, hourly train performaace
mmcreased. The productivity of passenger train crews, unlike that of
freight train crews. goes up in expansions and down in contractions
of traffic.?

Equipment used more of the time

Except at the coal strikes, the average load of freight cars did not
change very much. The speed at which the cars travelled diminished
in expansion and increased in contraction. Average hourly traflic per-
formance, the product of the load and the speed. must have fallen in
expansions and risen in contractions. The incrcase in performance per
car in stock during expansions (Table 19) must have been achieved
entirely by keeping cars loaded and in trains a greater percentage of
the time. Likewise the fall in traffic performance per car in stock
during contractions must be attributed entirely to a decline in the ratio
of useful to total time.

The average number of passengers in a car no doubt increased and
diminished with aggregate travel, and since there was hittle change m
speed the average number of passenger-niles per hour of car move-
ment must have increased and diminished similarty. But the larger
number of train-miles at the peaks of travel suggests that a rise in the
% The e;uipment of British vailways includes hovses, road wagons, and motor trucks
used in carting certain kinds of freight from consigrors’ business premises to railway
stations and from stations to consignees’ premises. Data on the average load per road
wagon, the average load per track, and the tonnage handled per working horse or
truck per day, have been published, for two months of each vear, usually Febrnary

and September, 1022 to 1951, for one four-week period in 1932, and for another
in 1933. They do not show any appreciable cvelical change.
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CHART 17

Passenger Train Miles and Train Speed
January 1920-First Quarter 1939
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percentage of time that cars were in operation contributed to the
higher level of travel per car in stock.

As to motive power, we have direct figures on the average number
of hours a locomotive spent in traffic per month {Chart 18). Although
we cannot date the cycles in composite traffic exactly, the number of
howrs per month clearly rose in expansions and fell in contractions.

For the major kinds of equipment, then, the problem posed by ex-
panding traffic was met in large part by running an existing stock of
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CHART 18

Steam Locometives in Stock and
Hours in Traffic per Steam Locomotive per Month
May 1920-First Quarter 1939

Locometives in Stock {thousands)

30 " v—Tw-._ﬁ“‘ri~*‘ﬁ
f iR |
28+ ’ ’J |
; ‘—M&h—-’%_\_“_\ | '
\ \ {
s | ! \
| l 1 ;
5 : 5 l
15— ; |
i
: i i
5 |
| i
720 P Y 2 ‘28 kS R 34 ‘36 ‘13

Hours in Troffic

|
i

¢qupment for longer hours. At Jeast this was the case in 192038
when a wave of traffic seldom overtopped its predecessor.,
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