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CONFIDENTIAL

The following are selected translations from the dooument
Ualticarautatiet 1912-1937 (Fianish State Railroads, Vel II), pube=
lished 1937 in Helsinki. |

Scostxuction of the Qulu-Eaisapi-Nurmes lins
On 1 June 1918 the Finnish Senate authorised the Highway and
Waterways Construction Administration to initiate studies, with all

possible haste, for the cemstruction of railroad lines between
Nurnes and Mieslahti, which would also mEmx extend to Oulu via Vasla,
and from Mieslahti to Xajasni. Surveying cperations were begun in
June 1918 and were completed befcre the end of the year. The length
of the main line from Oulu to Nurmes was to be 271.3 kilometers.

The construction of a branch line of 25.8 kilcmeters and a terminal
station at Kontiomiki was also recommended,

The Dist decision for the construction of a standard gauge line

i g, KSR T

from Nurmes to Mieslahti via Vaala and to extend the Savo line from
Kajaeni to Mieslahti, as well as the decision to follow the scuth
bank of the Oulujoki in the construction of the Vaala-Oulu line,
was approved by the existing head of the Fimnish government ¢n 6
September 1918,
’ The Diet decision for the construction of the Vaals=Oulu line
had been mede already during the second session of the Diet in 1909
and acoording to these plans this line weuld have been constructed
on the north bank of the Oulujoki. The decision for the building
of the Nurmes-Mieslshti=Vaala line was made during the session of
1917.

The Highway and Watervays Construction Administration defeed
on 24 October 1918 that construction operations would begin first
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on the l\u'nl-l:l.nhht:l.-hjnn line with the Oulu-Vaala secticn
is noxt order. Work was ocnsequently begun in November at Nurmes,
Sotkano, and Kajasai, but only preliminary operations of warehouse

construoction and precurement of ocnstruction equipment was completed
by the end of the year,

p 68 The final surveying of the lize vas completed during 1919, a

ohange in the course of the line ab Sobkajirvi in Utajarvi parish

Yas effeoted, and plans made for the Jaslanks and the Kiehimd harbor
1ines cn the shore of Oulujirvi.

Part of the surveying cperetivns whish were begun at the end
of 1918 were terminated in 2929 part during 1919 for lack of funds,
This work was contimued only at Kajaani and Sotkano,sn while the
projects A2 in Nurmes and Valtimo pnr:lnhu/x.dnppod. Since the

budget recommendation for 1920 was reduced to 1,000,000 marks) with

8 view to terminate the entire project by domu,wu‘k was halted 4
4ls0 at Sotkamo at the end of 1919 and operations contimued then
ooly on the Rajasni-Kentiomdki portion of the 1line,

Work completed in the Nurmes and the Valtimo parishes included
the oclearing of 12 kilometers of line, procurement of building
stone and gravel at the sites of bridges and oulverts, and the
cutting and hauling of timber from state forests to construction
sites and to streams for floating. Similar work had been completed

at Sotkamo, plus setmwwd work on an extensive cut near the Vuokatti

S

vayside station, Most of the culverts and ditches were completed

on the Kajaani-Kentiomiki portion and & sawnmill had been constructed

south of the Sotkamo lakes nesr Kajaani to produce lumber for the
railroed project.

During 1920 work was in progress only on the Kajaani-Xentiomiiki
portion, This oconsisted Prinoipally of making cuts and fills,

building culverts, and bridge construction. Comstructicn of the
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ferroeocncrete Poﬂuonkukbljmsnu by & private contracter was
also oompleted that year. .
In 1921 work oomtinued, as befcre, cnly on the perticn between

- Kajaani and Kontdomiki, Outtingind £41ling operaticus progressed,
the Sirdmajoki bridge vas completed, and an underpass was construped
for the highway leading to the Petdisenniska mﬁ?"‘bm.mt
and an eight-unit multiple family dwelling) were built at the Kajaani
station,

The work progressed to the stage during 1922 that it was pose
sible to lay the rails as far as tho Kontiomaki station, An exea=-
vating machine was procured for making cuts and fills, which was
also used to load gravel on rail cars for the roadbed, applied
directly from the cars to the road as the laying of tracks progressed.
No residential acnstruction was done during the year and temporary
housing faoilities were therefore provided for the cperating per-
sonnel. The section of line was opened temporarily for traffic cm
1 January 1923,

The uncompleted fills of the Kujuni-xontionﬂki 1ine, located
nostly at Kontiomiki and ZEPER Jorma, were finished during 1923
and additional gravel was applied to the roadbed. Construction of
special culverts and bridges still continued and the required hou=
sing was built. The line was tied to the network at the end of
1923,

The Diet decision of 1924 regarding the comtimuation of work
on the Kontiomiki-Nurmes branch, made in eonjuncticn with the annual
budget report, was that masebbwd operations would be resumed if the
communes concerned, or private individuals, were willing to assume
responsidbility for that amount of monetary compensation olaims
arising from the damage or loss of value of land or water arees
resulting from the construction of the railrocad which was in excess
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of the amount deemed reasonable by the government. The route pro=-
posed for the lime by the Railrced Administration on 9 January 1925
was approved by the Csbinet om 26 March 1925 as subnitted. A simule
tanecus decisiocn of the Cabinet decreed that those portions of the
1end required for the reilrcad whioh nns:mod by the state would
be transferred without ccmpensation to tho/nntbud.lm
A part of the cuts of the Kontiomiki=Vuokatti pertion were completed
during 1924 and work was begun on the remaining cuts. Only the
post essential ditches were completed and & 1imited amount of work
was dcne on oulverts and bridges. The Kajaani station was oxpanded
and an engine stall was built st Kontdomiki.

Muoh cut and £i11 work renained 4 to be done on the Kontiomiki-
Vuokatti portion at the beginning of 1925, but this was virtually
ccmpleted during the sunmer as far as the site of the Tenetinvirta
bridge. Most of the £ills /EER between the bridges wers also com=
pleted., Four spall bridges were built, as well as the abutaents
for the bridges over the Tenetinvirta, and rails were 1aid as far
as Tenetinvirta. Housing units were constructed at several stations.

The Cabinet authorised construction of the Kont4omiki-Kiehinld
portion on 28 May 1925 and approved the route on 10 June 1925 and
cperations were begun the same year. Most of the fills were ocom-
pleted, culverts were ocnstructed, the foundations for the Miesjoki
bridge were laid, and 5 xilometers of rails were laid that year.

The construction opmuou/m o new phase in 1926 through
an act of the Diet which specified 4¥xin the extent of these activities
during the period 1926=30., The provisicns of the act called for
the completicn in 1926 of the Kontion:ki-SGthmg and the Kontiomiki-
Kiehimi portions, and that after 1926 work would be carried on
simultanecusly on the Oulu-Nurmes, Oulu-Kontioméki, and the Kontio-
_mﬂki.-Nurmu portions. Uncertainty regerding the aveilabiltiy of
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funds wes thus removed and construction on a co-crdinated plan
became possible. A cenditicn Specified for the construction of
the Sotkamo=Nurmes 1ine was that the oomaunes ccnoerned must make
errangenents in advance for compensation for the land and water

[ areas ocnocerned,

Fills, oulverts, bridges, and laying of tracks was completed
on the Kontiomlki-Kiehind section in 1926, The operations on the
Kontiomiki-Vuokatti (Sotkamo) section reached as far as the gravel
h11 of Kukkaharfu and to the Sotkano Meerteckireed, vhich the
Cabinet had authorised for sonstructicn on 30 April 1925 at the

request of the Setkamo commuze. Roadbed £111ing operations were
completed on both of these lines, the rails laid, and final appli-
cation of gravel on the roadbed vas made during the yesr. Housing
for perscnnel was built along the line virtually as far as Vuckatti,
Operations were extended to the Vuckatti-Nurmes section, where
little work had been done thus far, in March 1926, chiefly to the
portion of line 23.5 kilometers in extent between Vuokatti and
| Saviaho, and in lesser degree to the sections between Saviaho and
Maanselka and at the end of the year to the section between Vaanselld
:f and Puukari, The latter two sections have a combined length of 26.5
kilometors. Ditohing and cutting operations were completed on the
Vuokatti-Savisho section with the exception of the extensive out
at Laajaniii - deswedeteis between Vuckatti and Juurikkalahti, from
which 45,000 cubie meterafof earth, or approximately one-half of the
required amount, were removed, Culverts were comstructed and work
progressed on the foundations and masonry abutments of five bridges.
Dwellings were constructed at several stations,

The uncompleted fills and bridges between Vuokatti and Saviaho
were put in order duﬂng 1927, The cutting and £11ling operations
of the Slviaho-auho-xokkojoki section progressed reapidly, and while
all of the outs were completed during the Year, only a minimum
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nount:;udhod £i11 was applied, especially between Saviaho ad
Maanselkl. A1l of the tracks of this project were also laid that
year.

Since the funds had been used scmewhat lavishly early in the
year on the Saviaho-Maanselid section a reducticn of the nunber of
workers would have become necessary during the 1latter part of the
yoar. In order %o vfmntcll such an eventuality the Cabinet appro-
ved additional funds which were used to extend the roadbed filling
operations to the Kokkoj oki=Puukari seotion and to carry out preli-
minary work on the section between Puukari and Nurmes ARTESRPRERES
toward the end of the year. Six bridges were built during the year
and abutments were constructed for several cthers, numerous culverts
were built, and dwellings were constructed as far as Puukari along
the line.

During the winter the main labor force was concentrated in the
section betwesn Nurmes and Valtimo to make lake £ills since these
vouid have been dAfFLCult and costiy,during the sumer months of the
1928 work program. Cutting and £i11ing operations were oarried to such

a stage MEEISIREETRYEA during the winter that it was possible to
the
lay the tracks on/Kokkojoki-Nurmes section in the sutumn. Hauling

of gravel from the gravel hill of ow Maanselka to the Saviaho-
Maenselkd and the Maanselka-Rumo sections was begun in April 1928,
and to thowjm{ from the Porokyld gravel pit in Nurmes,
and AVIIRTEEETER to the mn:.ﬁm £311 from Valtimo, More than
50 oulverts wers built. Brid::vcml :ho Kokkojoki, Verkkojoki,
and the Valtimojoki #F¥w and a munber of other smaller rivers and
two wooden cverpasses were erected. Some housing was constructed
on the Meanselkh-Karhunpad section.

All of the fills of the Kiehiml-Nurmes secticn yorc’ completed . .
during the favorable weather conditioms of 1929 and the necessary

housing was constructed. Operaticns were impeded by ox@o}nfninv | e
.6. v ) -}“‘ _’(:\
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sinking of the roadbed which necessitated the moving of truck in
two places & total of 1,700 moters of tresak.

Gonstraction of the porbicn of 1ine between Oulu and Xiehind
of the Oulu-Nurmes line was undertaken in 1926 under the provisions
e:l/‘:ot covering construction of railreads during the pericd 1926-30.
Genstruction of the Oulu-=Vesla=Kishiml secticn was undertaken on
condition that the comsunes involved would assume in advance res-
ponsibility for 4R obtaining the right of way., The route surveyed
for the Oulu-xhhiwl':rﬁ 1918-19 was approved by the Oabinet on 23
Pebruary 1926.

Cabinet suthorisation to begin the work was not given until
21 May 1926 owing to the delay of some of the communes in fulfilling
the stipulated conditions. However, the Cabinet granted permission
before this date to begin certain necessary operations which of ne-

cessity had to be done during the winter, such as the procurenent
of

of gravel for rcedbedy, puilding stone, and lumber. This type
work was socordingly begun on 1 March on the Saeristonkatu under-
pass and the Kaupunginoja bridge in the oity of AEEm Oulu and sub= 5
sequently on the Oulu-Muhos section of line. Delay was also brought ,
about by em a petition to use Kempele rather than Oulu as the ter- 3
minus, which however, was rejected by the Cabinet. The route sur=
veyed in 1918-19 was fcllowed with only minor deviations.

The 1926 construction program called for operstions on 44 kilo=-
meters of the line to a point between A the Oulu station and wmd
the switoh of the Hyrikil ey spur. Most of the roadbed fills
of the Oulu-Muhosjoki section were completed, numerocus oulverts
were oonstructed, foundations laid and masonry work was completed
on three bridges, and work on the foundations of the Muhosjoki
bridge was begun during the years Cutting of 120,000 oubic meters
of earth and rock between the Mahos and ankﬂ stations got under
way) tracks were laid on the section between Oulu and Muhos.

e
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Extensions of the Ssaristonkatu underpass and the Kaupunginoja
bridge MR at the Oulu staticn were finished.

The 1927 work progren included the gravelling of the roadbed
of the Oulu-Muhos secticn snd of preparing the track forlservice.
Work was to begin on the section to the U‘bl,‘laﬂi station and tracks
were %0 be laid cn the Muhce-Utajlrvi section, a distance of 22
kilometers. Fills and oculverts of the 34=kilometer Utajirvi-Vaala
section were to be built to the stage where tracks oould be lald
the following winter as far as Vaala to permit work to begin on
the Vaalansalmi bridges during 1927. Expansion of the Oulu staticn
was %0 be finished and dwellings were to be aonstructed in Vaala
to relieve the housing shortage.

Since practically all of the cbjectives for the year were
reached already in Octcber, the plan for the year was inoressed to
provide employment for the laber force. The additional funds
obtained for this purpose were used chiefly for bridge and housing
construction. The most important and diffioult of the bridge buile
ding operaticns undertaken during the year was the construction of
the abutments for the Muhosjoki bridge. Th;yfwndatiou for the
ey AREERYES three supports for the Vaalansalmi bridge were laid and
laying of track was begun at the end of the year.

The Reilrced Administration changed the proposed course of the
1ine on 4 March 1927 along & length of 8,5 kilometers between Nuojua
and Veala in order to by-pass a nunber of orossroads ar and ravines.
The new course was on the south side of the Oulu=Kajaani highway
and resulted also in the moving of the Nuojua :i‘.';? switohing point
one kilometer nearer Oulu, Surveys wers made during the summer and
fa1l to deternine the most suitable location for the line in respect
to grades on the portion near Kivesvasra on the north side of
Oulujarvi.

The program for 1928 inoluded the completion of the Muhos=

.
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U‘nﬂrvt secticn and building the mljawl.-Vuh section to the
e stage that it could be used for temporary service. The abute
ments of the mh bridge were to be completed and the amh stesl
struotures of beth the Vaala and the Muhosjoki bridges wers to be
srected. Housing was to be construsted as far as Veala and a new
freight office with connecting track was to be built at the Oulu
station,

Most of the plan was completsd before the end of the year and
& large number of workers became unemployed after the gravel was
applied on the roadbed of the Muhon-Uthgrvi section. The Diet,
therefore, on 13 September 1928 approved additicnal funds in the
supplementary budget appropriation for 1928 to permit extensicn of
construotion operations to the entire length of the Vaala-Kiehimi
seotion whare nof work had yet been done.

Surveys had been conducted during the previous year to deter=
mine 4o the most suitable change in the proposed route of the line
in the vioinity of Kivesvaara. The survey was now completed and
the Cabinet approved the seleoted route on 30 October 1928. The
selected route departed from the #EEEEER course proposed earlier
along a length of 30,5 kilometers beginning at the switch of the
Jaalanka ’-’-‘ﬁ‘-‘&‘ spur toward Kiehimll, following the scuth side of
Kivesvaars, th; proposed course having besn on the north side of
A the mountain (Kivesvaara). The line thus bscame 2,820 meters

-p 7% longer, but the total grade was reduced by 31.5 meters and a more
advantagecus course in respect to proximity of waterways and pop-
ulated areas was obtained.

Considerable outting and £illing work and procurement of gravel
and stone for oulverts and bridges was done on the portion between
Vaala and Kiehima during the final quarter of the year.

Cutting and £illing operations were continued between Veala
and-Kiehind during 1929 and this work was extended to the portion
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between Utajirvi and Vaala, vhere it was carried to completion.
Approximately 150,000 cubic meters of {ill were renoved from the
Kenkari and Vuckatdi gravel pits for this purpose. The abutments
for several bridges wers completed, including those for the bridge
over the Kiehinfnjokd having a length of 84,0 meters. Rails were
laid from Vaala to a poizt between Liminpuro snd Kivesjirvi and
215,000 cubic meters of fill from the Kankari gravel pit were applied
@ on the Utljﬂwi.-xmhrl. section of line. The spurs to the harbors
st Kivesjirvi and Kiebind were completed and erection of the spans

of the Vaalansalmi bridges begun in Ootober 1928/& completed in
April 1929, Housing occnstruction at Vaala was finished and this
work was extended to the Vasla-Kiehimd section.

During 1930, the final year of construction activities on this
1ine, outting and filling operations were done on, the Vuh-x:lohinﬂ
section and even more extensively as winter operations between
Kivesjirvi and Melalahti, Extre £ill was transported by train from
Kankari and Vuckatti mainly to the sinking fills on the bogs between
Limizpuro and Kivesjirvi and also to the large rm-/ﬁ either end
of the bridge over the Kiohinﬂnjold.. The steel members of the bridge
over the K!.ehiﬂnjoki were erected in the spring and tracks were laid
on the remainder of the line. A total of 500,000 cubic meters of
£411 and roadbed gravel was transported to the Vaala-Kiehina section
from the Kankari and Vuokatti pits. All of the housing for the
Kankari-Kiehink section was constructed and a switchyard was tuilt
at the Oulu station.

Numercus bridges were construchsd on this line, scme of which
merit special mention. The Petaisenkoski bridge of the Kajeani-
Kontiomiki section is a three-pier, ooncrete arch bridge, 50 meters
in length. The Tenetinsalni cantilever and panel bridges with spans
of 60.0 and 22.2 meters at Sotkamo are the most notable of those
on the Kishinl-Nurmes section. The bridge over the Mubosjeld 0B
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the Oulu-Kiehind section with panel and centilever spans of 16,0

and 40,0 meters required mach work for the laying of the founda=
dions owing to the unfaverable terrain. The Vaalansalmi bridge

over the Oulujeki with spans of 21,0, 60.0, 60,0, and 21.0 meters,
and the cantilever bridge of 84.0 meters over the Kiehinmdnjoki are
among the largest bridge structures in the country. The single
Janesff the VaaliCnsalal and the Kiehinlnjckd bridges are also

used to carry the traffic of the Oulu=Kajaani highway sc that ferries
are no longer necessary.

Censtruction of many buildings was neceasary along & line of
this length. In additicn to the staticms, way stations, and freight
warehcuses constructed at traffic points, 46 housing structures,

8 watohman's shelters, 2 overnight lodging houses, cne restaurant
(at bonticnlki), 3 engine houses (a total of 7 stalls), 9 water
tonru["lz :uﬁ:;unll the Ouln and Nurmes engine houses were both
expanded to sccommodate two more locomotives each. The expansion
operaticns at the Oulu station inoluded the construction also of &
pev freight warehouse and an administrative building.

The tracks of the Kajuni-!(ontiom‘ki/& were laid during
1922. as mentioned earlier, and the .n&hl was placed into temporary
ase at the beginning of 1923, Work on the Kiehimd-Nurmes 1line ad-
vanced lu.fﬂohntly during 1925 to pomit the laying of 5 kilometers
¢ ronar/ AR mbonkic toyend Kiskinl, 43 A0SR outiondkd to
axsfaxexx the Tenstinvirta. Tracks were 1aid during the following year

on the remainder of the line betmween Kontiophkd and Kiehinmll, end
from the Tenetinvirta onward to a point beyond Vuokatti, as well
as on the Sotkamo harbor spure Tracks were laid during 1927 as
far as the Kokkojoki and in the autumn of 1928 tracks were laid
on the remainder of the gection from Kokkojokl t‘o Nurmes.

Laying of track was begun on the Oulu-Kiehima section on 15
September 1926 from Oulu and reached the Muhos station om 1 December
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1926, Tracks were laid in 1927 up t0 the Sctka way station and

40 kilometers mm of track were laid during 1928 from this poizmy
caward without interruptionY to the Vaslansalmi which was reached

on 24 February 1928, After the completion of the Vealansalai bridge
early in 1929, laying of track was resumed at the beginning of
April to the Vaala station and from that point caward to the Kankari
grevil pit and way staticn. This work was continued on 23 October,
reaching to a point between Liminpuro and nvuj:rvi at the end of
1929. The work was carried en during 1930 as the £ills were come
Pleted along the route and ended ix on 4 June at the Heinijoki
bridge located between Melalahti and xmmﬂ/gﬂ"n e track laying
operations begun from Kiehizmd in May toward Vaala,

The Kiehimd-Vuckatti .'.'3%1“ o?zt':: portion ¢f 1line between
Kiehind and Nurmes to be Placed into temporary service, ca 16 Octo-
ber 1926, followed by the Vuokatti-Saviaho secticn on 23 January
1928, the Savisho-Rumo secticn en 1 February 1929, and finally by
the Rumo-Nurmes section on 1 March 1929. The Oulu-Muhos section
of the Oulu end of the line was put into temporary service on 1
Novenber 1927. The final application of gravel was completed on
the Muhon-tltljﬂrvl. section, which was put into texporary service
on 1 December 1928 and after the final inspection was conneoted to
the ocmpleted sections betwesn Oulu and Utajirvi on 3 December.

The Utaﬂni-ana section, 34 kilometers in length, was completed
and cpened to traffic on 16 October 1929 and Joined to the network,
Most of the construstion operations of the Vaala=Kiehima secticn
were completed early in October 1930 and the final inspection took
Place on 10 October. Completion of the construction of the Oulu-
Nurmes line was observed with a celebration cn 29 November and the
entire line was cpened for traffic om 1 December 1930,

The constructed lengths of the seotions of the Oulu-Nurmes
and the Kajaani-Kontiomdki line are as follows:

GONFIDENTIAL

Y 3y
144 ; R
S

. Declassified in Part - éa}litized C‘opy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090087-7

i




Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090087-7

*

' CONFIDENT!\

Oulu-Kiehind section 150,407 kiloneters

Kiehina-Nurnes secticn 123,790 274,107 kilometers
Kontionlki-Kajaani branch 25,296

Sotkamo branch 5.2 ~1.008

Total 305,115 kilometers

In addition to the above, the following side tracks and spurs
were built: K:lvujlni harbor spur, 0,635 kilometers; Kiehimd harber

B
4

spur, 1,658 kiloneters) Jormua harbor spur, 0,960 kilometers; other
side tracks and g borrow pit spurs.
ig 850 meters on
The smallest radius of curvature on ika open tracksg® the Oulu=

Kiehind section (radii of 400 meters and 500 meters exist at the Oulu

yard and the approach curve at Kiehimi is 500 meters); the smallest
radius on the Kiehimi-Nurmes section is 600 meters (the approach
curves of the Tenetinvirta bridge and the Nurnmes staticn are 500

i meters); the smallest cn the Kajnni-xontionﬂki section is 700 meters
' (the approach curve of the Petiisenkoski bridge is 500 neters); the
smallest on the Sctkamo branch line is 400 meters (the initial ourve

e

at Vuokatti has a radius of 300 meters). The smallest curvature

radil of the Kivuj:rvi and Kiehima harbor spurs are 300 meters.
The largest gradient cn the Oulu-Nurmes seotion is 0,010 and

R T

the largest on the Kajnani-xontiomllki section is 0,012, The

Kivesvaara harbor spur has n gradient of 0,015 on & 300=meter curve.
i The rail weights used on the main tracks are as followst
¥ Oulu=Muhos section 22,343 kilograms per meter 349 kilometers
: Muhos-Meteli section  30.0 115.5 kilometers
Meteli=Puukari section 22,343 89.5
Puukari-Nurmes secticn 30.0 342
) Kajeani-KentiomBki
section 22,343 T 25.3
Yuokatti-Sotkamo
section 22.343 5.7
Tobals , 15504 - 1497
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The 22:343 kilogram per meter woight was used cn the harber
spurs and rails of both weights were used on the side tracks.

A total of 270,365,452.86 marks were expended in the construc=-
tion of the Oulu-Kajaani-Nurmes line, of which 129,210,673.16 marks
Va8 used cn the Oulu-Kiehind section and 141,15,579.70 marks on
the other sections. The coet of censtruction per kilometer of
track of the Oulu-Kiehind section was 859,075 marks and 912,39,
marks per kiloneter on the Kishina-Kajasni-Sctkamo-Nurmes portien,
averaging 886,110 narks per kilometer on the entire line,

The average nurber of workers exployed each year on wages and
on contract basis is revealed in the following table:

Wage Labcrers Contract Workers Total

Jeax Mo  Men with Horses lan Men with Horses __

(Kiehina-Xajaani-Nurnes section)

1919 57 3 %2 30 332
1920 30 2 a7 3 282
1921 38 1 223 36 298
1922 4 1 33 58 437
1923 102 1 251 28 . 382
1924 n 1 261 51 324
1925 39 - 652 195 886
1926 88| 2 658 16 864,
1927 168 2 476 17 63
1928 222 2 470 7 8n
1929 164 1 221 12 398
(Oulu-Kiehima secticn)
1926 16 3 339 87 545
1927 298 10 523 82 913
1928 256 8 539 46 849
1929 240 ) & 203 1,168
930 | 152 5 45 46 654 -
wlie
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Sresa-secticns of Rosdbeds

Outs and fills have been msde to conform to the cross-secticns
specified in 1909 and 192, for standard gauge railroeds and to the
anendments adopted in 1936 (Figs 103-105). The dimensicns of the
cross=sections specified in 1909 and 1924 are given as follows:

For earth cuts 1909 1924
Width of cut at grade level (meters) 9.00 8.70
Fidth of cut at cuter edge of ditch bottom  7.60 7.30
Width of cut at inner edge of ditoh bottom  6.40 6.30
Width of bottom oBjditeh 0.60 0.50
Depth of out ditch below grade level 0447 047
Slope of cut ditoh walls 111.5 111.5
Slope of orown at bottom of out 1120 1116

ballast :
Width of gravel/shoulder at upper surface
of tie 3.50 30‘0
Thickness of gravel ballast at center line
in sand outs 0,50 0.50
Thiskness of gravel ballast at center line
in olay outs 0.80 0.5

For rock ocuts
Nidth of out at grade level 5.70 5.3
Width of out at cuter edge of ditch bottom 5,50 5.20
Width of out at inner edge of ditoh bottom  4.91 440
Width of bottom of cut ditech 0.30 0.40
Depth of cut ditoh below grade level 0.47 0.40
Slope of cut ditoh walls 111/5 111/5
Slope of crown at bottom of out 1120 116.5
Distance between outer surfaces of ballast-

retaining ourbstones 4470 4e40
top of '
Height ob/ballast-retaining curbstones
above grade level 0,50 0.50
Thickness of gravel ballast at aenter line 0,50 0.50

For roadbed fills

=l 5=
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Fidth of £ill at grede level
Slope of fikkxsyamx sides of fild
Slope of orown of fill

nidth of ballast at upper surface of tie 3.5% 3.0
Thickness of ballsst at center live 0.50 0.5
For ditches
Average depth of ditches 0.60 0,60 {
Width of bottom 0.50 0.60 [
Slope of ditch wall 111.5 1118 ',
D:l.l't.nneo between ditoh and fill or cut 1,50 Must be com-
g:::d in each

The depth of earth cuts in clay soil was in
in the specifications
being increased by the same amount.
in the specifications of 1924,
adopted in 1928 to minimize
(1) all underlying surface stones mst be remove
of roadbed fills 1.3 meters or less in thickness,
of the £ill, (2) where different types of earth fill are em-

bottom

ployed in a roadbed,
allowed to remain in heaps as formerly,
earth cuts must be
material from the cut, (4) outs
tion of those made in gravel soils,
grade level and must ri

levels; a similar rise must be
of gravel and are not laid on a gravel base, when progressing to a

higher £i11, (5) bottoms of outs and top surfaces

levell

out,before application of gravel ballast; any depressions nade by
ties must be sinilarly filled, (6) gravel with olay mixture, or

ed to the specified oross-section with material take

CONFIDENTIAL

5.70 5,40
1.5 11l.5
1119 1116

creased by 0.3 meters
of 1909, the thickness of the gravel ballast
This feature was not observed
but the following precautions were
the xf heaving effects of ground frosti
d from the sites

to a width of the

these must be spread in uniform layers and not
(3) stones at the bottom of
removed and their cavities must be filled with
and their ditohes, with the excep-
must begin 10 centimeters below
se in a distance of 30 meters %o the normal
nade in fills which do nob consist

of £i1ls must be

n from

L ‘o .

wlbe
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gravel centaminated with clay during cperations,
88 ballast, (7)

must not be used
oxcopt im tunnels, the gravel ballast must be ap=
Plied to & thickness of €0 centizeters measured from the upper A
surface of tie, d

Measures taken to overcome sinking and Spreading of roadbed in
weight
unfirm terrain inolude docruling/lllﬂ of £i11,

] farther than normal from roadbed,

locating ditohes
construction of oounterweight
fills, removal by blasting of soft material, driving piles, laying
; & bed of brush, and relocation of route.

Zunpels

Three tunnels have been built since 1912: the Pénttdvucri tun-

nel measuring 1,223 meters on the Jyvgalqﬂ-l’iohmki line between

the Metsclahti and Leppllanti stations, the Miykynmiki tunnel measur-
ing 360 meters located to the east of the Vasanka station on the
Raapandki-Tyvaskyld line, and the

located west of the Halikko station on the Kerjaa-Turku line, The

eross-section illustrated in Figure 106 was employed in the Plntt b
vuord and Moykynmdki tunnels and that illustrated in Figure 107 was
employed in the Halikko tunnel,

1 long, and 3,0 meters high is

Halikko tunnel measuring 110 meters

A chamber 2tmeters deep, 4meters

located at the center of the tunnel in

addition to the recesses cut a8 refuges for track workers 50 meters

apart on alternate sides of the tunnel and measuring 0,5 meters in

depth, 0.7 meters long, and 2.0 meters in height., The tunnels are

cut into solid rock and therefore do not require reinforcing

BT i

arches,
Few tunnels have been oonstructed on the Finnish railroads

since the terrain seldom requires tunnelling,

P17l

Anong tunnels planned
but not cut two are worthy of memticn heres that oh the Pari- ’

Haapanllki 1ine to Virrod and thet en the
Leppavirta, The

Varkaus-viinijdrvi line %o
first of these was abandoned when it was discovered
that more £111 was needed on the line than sould have been obtained

in outting the tumnel,
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Iies

Railroad ties are tc be cut elther from healtky growing pine
trees or from barkless standing decd pine which show no indication
of ret or blue stein., Trees for ties must be felled during the periecd
1 Novenber = 1 March. The regulstions of 1913 specified two types
of railroad ties, cne for heavy tracks and the other for light tracks.
The heavy tie had the following specifications: length, 2,75 meters;
dismeter at thinner end, 240 millimetevs) thickness between hewed sur-
faces, 160 millimeters; minimum width of hewed surfaces, 140 millineters.
The specifications for the light tie were: length, 2.50 meters; dia-
meter at thinner end, 225 millimeters; thickness between hewed sur-
faces, 150 millimeters; minimum width of hewed surfaces, 130 milli-
meters. Only one type of tie has been employed since 1925, which has
the following specificaticns: length, 2,70 meters; minimum dismeter
at thinner end, 225 millimeters; thickness between hewed surfaces,
160 millimeters; minimum width of hewed surfaces » 150 millimeters.
Purchase of undersise ties with diameters less than 225 millimeters
at thinner end, but not less than 200 nillimeters, was authorised up
to 10 percent of total procurement.

Three grades of railroad ties were approved for use in the pro=
curement regulations adopted in June 1936. These have thin end dia-
meters of 250, 220, and 200 millimeters; procurement of the smallest
grade may not exceed 10 percent of total procurement. Thickness be-
tween squared surfaces 18 160 millimeters in all grades and the mi~
nimum width of squared surface in the first two grades is 150 milli-
meters and 120 millimeters in the third grade. Unidirectional our=
vature up to 15 centimeters is permitted. These regulations speci-
2y that the trees must be felled between 1 October and 1 April (1 May
in the area north of Oulu).

Placement of ties and cther data are given in the table on page

g
eclassified in
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Renlgn and Maintenange of Bridges

The Finnish State Railrcad netwerk of appreximately 5,500 kilo=-
neters contains over 2,000 br:ld::::t:::nniu 1,990 steel spans, of
whioh 215 are of cantilever construotion with a combined lenmgth of
7,500 meters and 1,775 panel spans with a occmbined length of 11,100
meters. The amount of railroad line that is dkmemfswx laid on bridges
is therefore 18,600 meters, or 0,36 percent of the total network.
The number of masonry and conorete bridges is approximately the same
as that of steel xk oconstruction, but the number of span orossings
is considerably greater since these bridges often carry several tracks.
Uncertainty slso exists in the measurement of the length of masonry
and conorote bridges, llnee,m':r steel bridges &s sakea the
distance between abutments is taken as the length. The longest bridge
spans in Finland are 125 meters in the cantilever bridges over the
Ischaara of the Xymijoki and the Kyr%malmi at Savonlinna. The longest
Finnish bridges, however, are the Jyrank'c'a bridge at Heinola (360 me-
ters)and the Ounaskcski bridge at Rovaniemi (340 meters), each of
which have several spans.

total '

The/value of all railroad bridges was appraised at 397,604,935,00
marks as of 31 December 1935 and the turntables, which axsxsfimm in
many oases are thought of as bridges, wers appraised at 25,541,762.00
marks. The cost of bridge construction on the newer lines approaches
one~-fifth of the total mmxk construction cost of the line, Bridge
construotion costs have been exceptionally high on those lines which
cross waterways, such as the Rovaniemi-Kemijdrvi 1ined where this
item acocounted for 25.8 percent of the cost. The expenditure for
bridge construction on the Lahti=Heinola line was 25.2 percent of the
total cost. The lowest bridge construction expenditure was om the

Tisalui-Ylivieska line where it was 10.5 percent of the total cost.
The total wxtuwxat fixed property valustion of bridges amousts to
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9.8 percent of the overall f£ixed property velustion of the railroeds.

A capital investment of this magnitude necessitates a centralised
and controlled program of copstruction and maintenance. A special
department for the designing, planning, ccnatruction, and maintenance
of railrcsd, highway, strest, and pedestrisu bridges was forned from
the varicus railroad offices in the recrganisation of the Administra-
ticn of the State Railrcads, whioh took place after Pinnish indepen~
dence. In the course of its operaticns this office (known as the
Bridge Ocnstruction Section of the Technical Rail Office since 1933)
has, in addition to its regular duties, drawn up necessary regulations
for its own use as well as for genersl railroad operation. The load=
ing and computaticn regulations adopted for bridges in 1926 and the new
standards set for the pamufacture, assembly, snd procurenent of steol
members for bridges and buildings, also adopted in 1926, are results
of the efforts of this office. These regulations havoﬁwzhd
general directives by the engineers of the country in all fields.

The maintenance and supervision of bridges had been dependent
upon irregular inspections until these regulations were issued in
1927. These regulations specify annual inspection of all bridges by
the chiof of each line, the results of which mst be recorded in a
nbridge book." A general or nedn inspection of all the bridges of a
1ine must be ocarried out approximately every seven years by the chief
of the line together with a bridge engineer of the ¥k= Bridge Cons=
truction Seotion and a complete record and report must be prepared.

The main inspections have revealed that painting of bridges has
frequently beer deficient. Lack of funds, low quality of paints, and
inadequate technical assistance were the chief reasons for the short-
coming. Em for the painting of bridges end other steel
structires of the railrcads as well as quality and prbcure‘mnt stan-
dards for paints ZmEXE wers 1ssued in 1934. Replacement of bridges
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as & result of rusting has never been necessary on Finnish railroads,

however. Frequent replacement of bridges has been necessary owing

%o the unpredictably repid inorease in the weight of trains.
The 1lifetime of the spans of large bridges is dependent upon the
amount of maintenance, and more specifically, upon the extert to which

rusting can be prevented.

p 287 BAILROAR JARDS
General Plan ol Yards

The futility of attempting to meet the growing traffic demnands

of large stations temporarily byp %ﬂ:ﬂ:ﬁalhticm of less expensive

facilities became apparent even in Finland at the close of the 50=

year period of railroad history of the country. A program of long-

rd
time planning wsazhhavefeze in the reconstruction o!'/“lll was

therefores begun early in 1900. Facilities of the current period bear

evidence of the planning and construction program undertaken at that oo

time.
Both the regular and the wayside stationsof the network s have,
almost without exception, fairly modest beginnings. Experience gained

during earlier decades of growth of smaller railroad yards has fur-

nished the basis for a standerd plan (Figure 208) for small yards
which provides possibilities for future expansion, Observation of

worldwide developments in yard technology has been necessary, on the

other hand, in redesigning the larger railroad mkx yards.

The importance of the railroad network as a medium of transpor=

tation to the ocuntry is demonstrated by the extent of the system

end the importance of the stations is indicated by the total length

of branch lines. -A imowledge of these two factors and their rela-

tionship to ome another is therefcre necessary in order to gain an
-l

nzl-
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understanding of the development of the railrosd systen throughout
the years. During the period 1905-30 the percentage of branch lines
of the Swedish state railrceds varied from 25,04 percent to 37,20
peroent and 35,66 peraent, the corresponding figures ht:; in Finland
being 27,50 peraent, 36,00 percent, and 34.00 peraent,

The objeotive in the planning of railrcad yards is the satisfao-
tion of the mximxk ocmmon requirements of both oommunity and railroad.
Fundamentally only one best solution therefore exists for each project,
though in individual cases several alternatives nearly as good may be
present,

The plan of a large railroad yard generally includes three dif-
ferent types of sections; a passenger station with servioce yard, a
freight station, and a classification yard. The fundamental problen
of the plan is to solve all three phases, at least in regard to their
locations in relation to each other. If, howsver, some of the tmitiw
xhinxk details may be left for future solution, the overall plan may
then be considered all the mors successful.

*

Passenger stations are generally permitted to remain in their
original locations in the redesign plans and additional space require-
ments are met by utilising former warehouse and freight station areas.
The freight station must then be relocated at the outskirts of the
community where space is more readily available. Since the station
building has a decisive influence on the future develcpment of the
commnity, these are located as near as possible to the ogig:lno.l buil=
ding. Another arrangement may be necessary in larger cities, as
experience in other countries indicutes, where new stations have in
several instances been comstructed as far as a kilometer from the
original station building. The new station in Viipuri was built 200
meters to the north of the old huiid:l.ng. The proposed site for the
new Helsinki station has been the subjeot of much controversy during
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the past 20 years,

Plans for new passenger stations muot also take into account
the need for numerous loading platforms of suffiocient length and width
and pedestrian underpasses or the more usual overpasses. The plans
of the stations are made with thil}’:in by placing the aystem of tracks
either above or below street level. This also serves as a solution
%o the problem of strwets which cross the yards.

Transfer of baggage, express goods, and mail to the proper plate
forus generally occurs on the same level aoross the tracks. When
required, depending on the basic type of passenger station, the vole
une of traffic, and the level of the tracks, special tunnels and
slevators are built for this purpose.

The service yards (Figure 209) of large-volume passenger imx traf-
fic terminal stations or branch stations where trains are made up,
are quite extensive. The expreas goodl/m is located in the
station itself or nearby (Figure 210).

»

Since most of the business and income of the railroed systen
is derived from the transportation of goods much attention has been
given in raeilroad technology during the past 25 years to the develop-
ment of these facilities. The greater demands of the business world
for more rapid and economical service as well as the competition
offered by other modes of transportation have encouraged this develop-
ment.

The yard facilities required for goods transportation are of
two types: goods (freight) staticns and classifications yards. The
freight station is that part of the yx freight yard facilities in
which the sender and the consignee come into contact (Figure 212) .

The warehouses, office, loading and unlouding tracks, and other fa=
oilities are of simple oonstruction and may vary with requirements
of the volume and quality of goods and local oonditions.

-23-
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Partially as a result cf increased oompetition transportation
of goods by reil is undergoing new development with such innovations
as refrigerated cars and pickup and delivery service. Much reom for
improvement still 1lies in this respect since the handling and loading
of parcel goeds still takes 57 percent of the cost of this type of
service; making of trains, 15 peroent, and 1ine transportation costs
28 percent, Portunately, parcel service accounts for only a small
portion of the goods transpertation activity, approximately 10 per-
cent, Preight transportation by the ocarlced, which amounts to 90
percent of the volume, does not require much by the way of handling
faocilities at stations,

In addition to the tracks provided for the loading and unloading
of freight by the carload at freight yards, special sidings are built
at harbors, industrial locations and elsewhere in larger towns for
this purpose. Construction of similar facilities for the handling of
parcel freight at various points in a oity only inoreases the cost
fmx of parcel transpertation, but such facilities are not even neces-
sary since the railrcads are inocreasing their pick-up and delivery ’
service by the use of cther kex means of transport, '

*

Little attention was given in former times to the organization
of trains and these were made up of cars without regard to any erder,
This method required little by uy%ddod tracks for the making of
trains sinoce the trains were made up on the main track by the use of
sidings. Much time was lost, however, at intermediate staticns and
as the volume of traffic inoreased and for consideraticns of safety,
it became necessary to separate freight and passenger facilities at
stations. The systematic formaticom of trains was recognized ok the
nost expeditious and eccnomical method of handlihg'might end the
problem became that of designing syatematic and mechanized classifi-
cation yards.

-24-
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The two main shummxks factors in a classification yard are the
track system and the motive power,

The first development in olassification yards was extension of
existing tracks and the ocnstruction of tracks parallel to theam. Use
of the main line as the assembly track was the next to pass and
assenmbly tracks were built at either or both ends of ikm yards, Per-
formance of several functions on one group of tracks soon becanme
difficult with a oonsequent division of funstions between separate
groups of tracks., The classification yard thus develcoped includes
four groups of tracks, i.e. the approach group (Figure 211), the di-
rectional or separation group, the station group, and the departure
group. In addition, tracks are required for traction, collection,
shifting, transfer loading, standing, empty cars, spare cars, fuel,
warehouses, and other uses. The smaller classification ysrds do not
include all of the % above tracks and groups.

¥When the construction of a classification yurd is inoluded in the
redesigning of a traffic center the selection of type and site must
be such that it becomes part of the genersl scheme. The selection of
the locations of each group of tracks in respect to their relative
elevations and grades in such a center is one of the most diffioult
problems which face the planner. A well-designed classification yard
mst be able to handle a large volune of traffis, and nnm;. have low
costs for the assembling of trains, and must have ample provision for
expansion., QOroups of tracks are designed to fan ocut at various
angles (118,5, 118, 117.5, and 117).

Separation of tracks in a classification yard is standardised at
4.8 meters, or may follow the smaller pattern of 4.5 meters separation,
in whioh case the separation of the fifth to seventh tracks may be
9.6, 9.0, or 6.0 meters. Even in yards employing the standard sepa-
ration where there are mumerous tracks frequent use of a 9.6-meter

separation is made in order to facilitate penoval of snow and to

a2ba
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provide space for telegraph and telephone poles. At least a fov of
the tracks of an approach group must exceed in length the longest
trains, and those of the separation group vary from 250 o 700 meters,
but even here scme of the tracks mst be longer if trains are to de-
part directly from this group. Desd end trucks are somotimes employed
in staticon groups, but the through type of 200 meters cr less is more
commonly used. Approach, separstion, and departure tracks are always
of the through type. The pumber of tracks in each group depends on
the volume and type of traffic and the method of sssembling trains.

The olassification yard may be basically either one=pided or two-
sided depending cn whether 1t has ons or two trunks formed from track
groups. Only one main type of olassification activity can be performed
at & time and only in one direction on the first type, while the latter
can soccomnodate two processes simtanecusly and in opposite directions.
The one-sided type is the most common and suitable to small-volume
traffic, The Viipuri classification yurd is of the cne-side, single
section type where both incoming and outgoing trains are handled over
a single down-grade. In larger classification yards or when the traf-
fioc in a station fmexdkkx from the lines is mainly of two types or of
differing volume, scme arrangement of & two-sided type of yard may be
appropriate. For the same reason & one-sided yard may have two sec-
tions, in which case it may have two parallel trunks oporutfng in the
same direction for classification, The Fasila classification yard is
of this type with two down~-grades (Figure 213), One of these is used
for the formation of departing trains and the other for the separation
of incoming trains. The firat has two tracks of differing heights,

one for use during summer and one for winter use.

*

The second chief factor in a classification yard is the motive
power. Locomotive power continues 40 be the most common form, al=-

though manpower, horsepower, and motor power are employed to some
-%-
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extent for the simpler cperations, especially in small installaticns.
Shifting of cars by losomotive frequently results in damage by jerring
both to the cars and their cargoes. In esrlier times when cars where
equipped only with manaal brakes, if any, this oculd be avoided by a
brakeman on each car during shifting, but this method required large
orews. Cars not equipped with manual brakes were slowed down by
peans of wooden levers and cther methods. A brake shoe wictmiucemm to
be placed on the rail was scon devised w%ontld satisfactordly

in the hands of an experienced brakeman.

Use of gravity as the motive power began quite early in classi-
fication yards and was fully developed by 1870.

The amount and effect of gravity power employed is used as a
basis in dividing olassification yards inte either level or graded
yards. Either gravity or locomotives may be used to furnish the ini-
tial motive force in level yards, while only gravity is used in the
graded yards, in which all four groups of tracks follow cme another
at the seme grade. In this type of yard the cars coast from the of=
feot of gravity all the way from the spproach group to the outgoing
group of tracks. Favorable terrain is required for the construction
of graded yards so that the necessary difference of elevation of 20
t0 25 meters betwsen the ends of the yard may be cbtained with a mi-
aimum of cutting and filling. The graded yard makes full use of
gravity, but because of their extreme length and othep disadvantages
they are suitable only large volume traffic. The level yards cen be
made to f£it terrain and space requirements much more easily and are
suited to Mmkk traffic of elther large or snall volume., Classifi-
cation yards may also be a combination of the two types.

The most impertant part of a classification yard is the descent
grade section between the approach and the separation groups (Pigure
214). A train of 60 cars can be separated in six to seven minutes

in & modern classification yard. Control of the coasting movement
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of cars has led to the development of mechanised, remote ccntrolled,
and electrically operated brakes.

Two parallel sloping tracks of differeat down grades x for sun-
per and winter use were built in classification yards during earlier
times, but with the mm improved modara system of brakiang cars two

slopes are seldon employed.

*
In the redesigning of olassification yards the yards are relocated
to new sites outside of the communities, and in the case of large
railroad hubs, they may be located dosens of kilometers away in the
direction of the approaching lines. The various 1lines must be so
arranged that freight trains may enter the epproach tracks simulta-
neously, therefore a suffioient nunber of tracks must be built at

different levels.

RAILS AND RAIL ACCESSORIES

Two new types of ruils have been adopted on the Finnish State
Railrcads since the time of the firat 50-year reportj these are the
rails whioh weigh 43.567 kilograms and 33.48 kilograms per meter.

Both are Russian typesj the first was adopted in 1915 on the Terijoki-
Koivisto line and the second in 1916 on the Jyvﬂskylg-l’iokuamﬂki and

the Hiitola-Reasuli lines, Proourement of rails was difficult during
the war and some of the base plates ,/ﬂm and other acces-

sories for the rails weighing 33.48 kg/m were cbtained from the United

States.
The 43.567 kg/m rail and joint are illustrated in Figure 220 as
employed on the Terijoki-Koivisto line. The greater pertion of these
were removed in 1920 and installed on the Holainki-niihin'l'kl line,
30 kg/m rail being to replace them on the Terijoki-Koivisto line.
A shorter, four-hole type of fishplate was adopted in 1919 to
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roplace the six-hole type owing to the cost element and the debatable
efficiency g of the end bolts. The new fishplate is illustrated in
Figure 221, This type was stendard until 1935 when the straight fishe
plate used with the wedge=-shaped bearing plate was introduced,

The stendard length of the 43,567 kg/m rail was criginally 12
meters, but was inoreesed in 1933 to 1& meters. Longitudinel move=
ment of the shorter rails was prevented only by the edges of the fish-
plates bent downwardx against the bearing plates, "traveling" of the
longer rails could not thus be prevented and rail slippage brakes
were introduced (Figures 222 and 223). Even these have not been fully
satisfactory since thay tend to X sink into the wooden ties and to
loosen, The wedge-shaped bearing plates were therefcre adopted in
1935, produced in Belgium by the Ougree-Marihaye factory (Figure 224).
During the short time they have been x in use they bave proved fully
satisfactory under all conditions, permitting the use of smaller
joint spaces and Xxm of longer railst(30 to 40 meters).

Another type of rail introduced from Russia, the 33.48 kg/m rail,
is illustrated in Figure 225 with its bearing plate, £k fishplate,
bolts and spikes. This rail was not generally adopted and Xk none
have been procured since the completion of the Jyvi{alql'l'x-Pioksﬂm'&ki
line was completed owing to the fact that the joint assembly is ex=
pensive and the weight is tco near that of the 30 kg/m rail, which
contimues to remain as the main type in use in the country. Only two
changes have been made in the joint assembly of this rail.In 1916
(Figure 226)% the spacing of the holes of the fishplate were changed
from the 150 x 150 x 150 millimeter pattern to 170 x 110 x 170 milli-
meters, but this proved unsatisfactory. Consequently, & new broad
base fishplate was adopted in 1924 (Figure 227) having the same spa-
oing of holes as the 1916 fishplete, but much heavier., The resistive
mem moment of the 1924 fishplate is represented by its volume of 3644

oubic centimeters as compared to the volume of 29,81 cubic centimeters
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of the former type. The new sise of plate has proved satisfactory.

Other chnnguv in the accecacries of the 30 kg/m reil imolude a
larger bearing plate (Figure 227) and minor changes in the bolts end
spikes. Spikes now in use are illustrated in Figure 228,

*

fanter,
Eoonomic develcpment has led to the use of/larger,and heavier

trains and looomotives which in turn demand heavier rails. The lighter
Finnieh rails weighing 22,343 kg/m and 25 kg/m are steadily giving
way to the 30 kg/m rails and these to the 43.567 kg/m rails. The

i
rol R SRR St e e e

Steel Rails
22.2 ot Iron
pCTTY m _lgz l_tg? 3&2_8 4 7 h:: Rails Total
1925 1,615 3,049 17 52 6,120

1930 1,3N 127 3,999 362 547 1 33 6,983
1931 1,333 27 3,945 362 588 15 27 6,997
1932 1,271 704 4264, 362 572 18 20 7,111
1933 1,267 735 4y214, 361 621 16 20 7,23
1934 1,216 734 49430 360 641 16 18 7,45
1935 1,187 733 4,509 359 674 16 18 7,496

Replacement of the 22.343 kg/m rails of the Vassa line with 30
kg/m rails was completed in 1910, The light rails were still in use
at that time on the Pori, Oulu, and Savo lines and the greater poetion
of the Karelia line., Replacement of xxt¥x the light rails with 30 kg/m
ralls was then already in progress on the Karelia Jine and was con-
tinued slowly even during World VWar I and resched as far as Joensuu
by the end of 1932, Light rails of 25 kg/m are still in use on the
Joensuu=-Nurmes portion of the line.

Replacement of the rails of the Oulu line with 30 kg/m rails was
begun X in 1923 and has progressed as far as Oulu., The rails north

=30-
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of Oulu are 25 kg/m, except for a portion of the Tornio=Kauliranta
line whioh has mixed types, and the Rcvuaioni-xonijarvi line which
has, as do many of the lines built after Werld War I, 30 kg/m rails.
Replacenent of rails on the Savo line was begun in 1923 and had
reached the 494-kilometer post near PS1ja at the end of 1935, The
Tisulmi-Ylivieska, xajlani-Kiohill-Puuknri, and the Oulu=Muhos lines

are still equipped with 22,343 kg/m rails which removed from older
lines and installed on these lines.

The 43.567 kg/m rail has been used since 1920 on Finnish raile
roads to replace lighter rails. Replacement of the Helsinki=Rajajoki
line was begun that year and is completed ao far as Viipuri with the
exception of the other track of the line between Uulikylﬁ and Koria
which still has 33.48 kg/m rails., The Helsinki=Turku line has been
in process of conversion to the 43,567 kg/m rails since 1927,xxt the
distance betwecn Pasila and Tahtela being completed by the end of 1935,

2
X

Shert sections beyond Thhtell have also been converted. Portions of
the Riihimﬂki-?nmpero line were converted from the 30 kg/m rails al-

ready during World War I, and a systematic reconversion to 43,567 kg/m
rails was begun in 1929, At the end of 1935 only 5 kilometers of the

‘ﬂ%’:
i

line remained % unconverted, the remainder to be completed during

1936,

AR

Lok

The specifications of 1935 for steel rails require a minimun ten=-
sile strength of 75 kilograms per square millimeter of oross-secticn
with a distortion of 11 percent., The quality factor (tensile strength
miltiplied by distortion) must be at least 900, Tn the hardness test
(in which a steel ball with a diameter of 19 millimeters is pressed
with a force of 50 tons for one minmute against the end of a rail) the
depression must not exceed 4 millimeters. In the impact test the rail
must be able to withstand the blows of & freely falling 1,000-kilogram
as the bend in a rail reaches 100 millimeters. The blows are applied
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to a piece of rail 1.2 meters long resting on supports a meter apart.
The height of fall of the first blow must be at least 3 meters and
1.5 moters in dkm successive blows for the 43.567 kg/m rail and 1.2
meters for the 30 kg/m railk. A new test 1s that of the transverse
bending of the foct of the rail (Figure 229) in which bending before
failure must be at least 2,17 millimeters for the 30 kg/m rail between
supports 85 millimeters apart under the foot, and at least 3,0 milli-
netera for the 43.567 kg/m rail between supports 100 millimeters
apart.

The manufacturer must furnish a complete chemical analysis of
each heat to the inspector of the State Railroads, At least one im-
pact and steel ball test must be made of each heat and any number of
tensile strength and transverse tests that the inspector may require.

The phosphor content of the steel used for fishplates and bear-
ing plates must not exceed 0,06 peroent (seme as for rails) and the
tensile strength of the fishplates must be at least 44 kg/sq milli-
meter and of the bearing plates xk 42 to 52 kg/sq millimeter. The
fishplate must withstand a bend of 90 degrees before failure, the
b.mﬁé?'% degrees likewise,

SWITCHES AND CROSSINGS

The Model A curved tongue switch made from 30 kg/m rails was
adopted by the Finnish State Railroads in 1912, In addition to the
simple switches, both "half British" and "full British" as well as
double tongue (duplex) switches have been made. To date only double type
ﬁ;nmd_ou_l;l_e)uwitehu which are generally used in yarde, ae are the
British types, have been produced.

The crossing, or frog, is fastened sither with rivets or with
bolts and clamp plates to a long base (switch) plate, 12 millimeters

thick. The flangeway between wing rail and point of frog has been
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inoreaped from 49 millimeters to 50 millimeters. Guard rails were

formerly mede from & gection of reil 2.7 meters long, are now made

from an angle iren 3,3 meters long end 20 millimeters thiock and 40

pillimeters higher than the rail and s sttached to the rail by means

of fillers and bolts.
The simple Model A switoh is approximately 27 meters long and

has & redius of curvature of 236 meters.

The Model B switch was adopted in 1914. The design of these is

& of those used pricr to 1912 but having the flangeways
design as the

the same as
of the Model A switch. The croesing is hac the same

Model A but is riveted to four frog plates. The guard rail is 3 me-

of standard rail. The slide plates were nade
been made of cast

ters long and is made
at first of ocast ironm, but since 1925 they have

brought the cost of production nearly to that

stesl. This factor hes

of the Model A switoh and production of Model B switches was there~

new switches made any longer from the 25

not withstand modern traffio

fore discontinued. Nor are

kg/m and 220343 kg/m rails since they do

and all sre gradually being reﬁhood by the
is 6 degrees. Since an angle of

Model A switch.

The crossing angle of switohes
eful length of tracks in a large yerd a oross=

angle of g%7148", was adopted in

this size reduces the us

sing raticx of 117, equivalent to an

1925, Various types of Model C switches have been made using this

The simple Model C switch employs the tongue asgsembly of the

angle.
departs from the standerd

6-degree Model A. The crossing, however,

type in that one side is curved since the curve of the switch passes

throughk the orossing., The radius of curvature of the switch is 185

meters and the total length is about 26 meters.

During World War 1 when procurement of reils was difficult, rails
le rd.t?%os made fraT
and complete switches were obtained from Russia. ussian Model Ia
rails
fodksiex were imported in 1915 which hed crossing ra= °
rails and switohes

and Model IIla
tios of 1:11 and 119, Enough of the Model IIla
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were imported to mx furnish the tracks of the Jyviskyld-Pieksimki
1ine and for use elsewhere., Production of simple, British, and
double dwpkmx twin switches of Model A2 with orossing angles of 6 de-
grees ard 8%7148" was begun at the Viipur! maohine shop in 1922 from
rails similar to the Russian Model Ia weighing 43,567 kg/m which sre
imported annuslly from France and Belgiuz., They are similar in struo-
ture to those made from the 30 kg/m rails except that the tongues are
nade longer$(Figure 231), 6.14 meters in the simple owitoh snd 5.5
neters in the British type. The guard rail is 4 meters long and is
nade from 20-millimeter angle iron which is 20 millimeters higher than
the rails. The radius of ourvature of the simple switch is 231 meters
and the total length of switch is about 29 meters.

Owing to the rapid wear of the wing rails and the switoh points
themselves, switches are now being made with the point cast fxsx of
panganese steel and manganese steel inserts are attached with bolts
4o those parts of the wing rail which support the wheels. Experi-
ments in the hardening of wing rails and points by tempering have also
been conducted, but results based on im experience are still incon-
clusive.

Production of simple awitches of the spring tongue construction
from rails of 43,567 kg/m weight was begun in 1934. The tongue is
locnger than that of the standard type by half a length and is rigidly
fastened at the base end to a long tie plate, the base being made
narrower xk near the point of attachment to permit the tongue to bend
during switching, thus obviating the use of the common turnpin assem=
bly (FigureﬁB?. and 233). The crossing engle is 3981521 (1115) and
the radius of switeh curvature is 530 meters. The total length of
the switch (Figure 232) is approximately 43 meters. The crossing is
9 meters long and of straight design and is attached by means of

bolts and olamping plates to a frog plate 5 meters long. The point

=
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is of manganese steol and the wing rails have mangenese steel inserts.
The guard reil,im 6,3 meters long, is made from 20-millimeter angle
stook.

The large radius of ourvature and heavier construotion of these
switches permit trains to pass over them at 65 kilemeters per hour,
which is the maximum permissable speed of non=-stopping trains through
stations.

Production costs of switches have varied occnsiderably with the
costs of materials. The following table gives an indication of the

in ks
installed costs/of Model A and Model A2 switches in 19251

Made of 43.567 Made of 30
gzm rails kg[n rails

Simple switoh 26,000 17,500
Simple crossing switch ("half British") 53,000 37,500
Double orossing switoh ("full British) 70,500 50,500
Double twin switch 51,000 33,500

The production costs were considerably greater in 19343 cost of
the spring tongue switch was approximetely 55,000 marks.

Varicus types of switch stands are in use on the Finnish State
Railroeds. The type in which the weight is attached to the throwing
lever in such manner that it may be shifted has been in use since
1911, The switch stand known as the Norwegian type is used in addi-
tion to the oldest, the Bender stand, in stations handling a small
amount of traffic.

The awitch stand mmpiwysit illustrated in Figure 234 has been em-
ployed since 1922, in which the connecting rod may be moved a distance
of 250 millimeters and is therefore especially sultable for use with
a switch locking device., A sliding bolt lock plate may be attached
to the base of the stand to which the safety lock on the throwing
lever is fastened, permitting &im positive locking of the awitoh in
the desired position,

«35.
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SIGNALS AND SAPETY DEVIOES

Approved methods and signaling devices have been employed for
guiding railrcad traffie since the beginning of the State Rallroad
systen.

Signal regulations issued in 1870, 1885, 1896, and 1903 have
been in force on the Finnish railroads st varicus times. The 1903
regulations with minor changes and additions, and slthough already
somewhat antiquated, is still in force; a new set of regulations is
xixgxpex in process of preparation.

The signals and signaling devices ocovered in this disoussion are
of the type specified in the 1503 regulations as modified by Xkm
directives of the Railroad Administration dated 18 February 1508 and
7 May 1912. The firat directive was ooncornzc‘lm:ggg%%ugﬁ orossing
switches (full British type) and the second specified that the arm
of the semaphors must point upward at 45 degrees ("at 10 p'olook"),
rather than downward as heretofore, to xhignal clear passage. The
signal regulations of 1903 and imported safety systems provided a new
besis for the development of signals and safsty devices. The dewel-
opment reached in the period to 1913 is indicated in the semaphores
11lustrated in Figures 235, 236, and 237. The semaphores (total of
60 in use) of that year 1027::‘%2];{ one-arm type constructed of wood
and cperated by a single control rod, but there were about ten of the
double-arm type and cne with three arms made of steel (loceted at the
south approach of the Seinajoki station).

The prerequisite for the use of semaphores with several arms was
the integration of ul/mn’i;a a standard system, or other=-
wise stated, that the station must be equippeéd with a signaling and
switching safety system. Two mechanical types of interlocking machines,
the orank type and the lever type (Pigures 238 and 239) ,were in use
at that time. In all, four lever type interlocking machines with
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% centralised switching were in use, two at Pasila and two at Viipuri,

centralised
In all, six of the orank type machines for tho/lntorlocking of swit=

: p 318 ches wore in use, namely at Helsinki scuth, Seinlljoki south and north,
Pitdjdnniki, Kauniainen (Gremkulls), and Espco, The following turn-
bridges were equipped with signaling and interlocking machines: three

near Kucpio, the Kirkkosaari bridge in Viipuri, the Barkiulmi,

Punkasalmi, Tuunsansalmi, and the Kyr%nnlmi bridges on the Savonlinna-
Elisenvaara line, and the Joensuu, Uimaharju, and Lieksd bridges on
the Joensuu=Nuries line.

Electrical blocking systems were put intc use on 17 February 1913

between all stations of the Helsinki-Espoo linc and staticn safety

p 319 devices were installed at Helsinki and Pasila. These safety devices ;
prevent the routing of trains head-on or in the same direction on one
block section, Electrical blocking devices ware 1ftalled between all
of the stations near Viipuri in 1915.

o e L

Only gates, either guarded or unguarded by a watchman, were gen-
erally provided as safety features at highway crossings at that tige.
Only 12 barriers of the boom type were in use, the largest across the

Linnakatu in Turku which formed a barrier 69 meters long over this
streets A few electrically cperated bells for the warning of gate

watchmen of approaching treins were in use.

SEMAPHORES
Yisible or Ootical Siguals

The use of semaphores of wood construction as principal semaphores
increased considerably in the period 1914-1918 as the result of the
great volume of througl;ﬂtraffic of the wartime years (see curves of

-

graph, Figure 240). A portion of these became superflucus with the
return of normal conditions snd were removed. The number of wooden

semaphores continued to decrease with the installation of eafety swite

ching and signaling equipment with steel semaphores at statfions., The
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wooden semaphores (Figure 241), of whioh there are approximately 30
still 1in use, were similar to those of steel ccnstruotion in that the
semaphore arm is actuated by a wheel at ground level, which in turn

1s actuated by the semaphore orunk and a pair of cables. The greatest
distanoe from which these semaphores could be operated was only about
500 meters and a very simple suspension tightener without a support
pole (or rod) was employed.

The graph (Figure 240) depicting the employment of the various
types of semaphores indicates t::;/:;o twO-arm type has inoreased more
rapidly than of the three-arm type since 1930, This development re-
precents the adoption of & new system. The two-arm approach semaphore
is now used when the service tracks all separate to the same side
from the main track and the tree-arm type (Figure 242) is used only
when the service tracks separate to both sides of the main track and
in other special casea. The tree-arn approach semaphores are Eiwxyx
replaced by the two-arm type whenever safety systems are being re-
placed, especially when the change results in a simpler and more eco-
pomicel installation, There are currently in use 145 of the one-arm
type, 207 of the two-arm type, and 61 of the three-arm type steel sema-
phores.

The use of light signals as principal semaphores has increased
considerably during recent years, especially in installations ¢ elec-
trical interlocking and automatic blocking devices, to replace the arm
/:2;:::!:& semaphore. A single two-light signal and a single three-
light departure signal, which give light indications during night and
day of Xkm signals corresponding to those of the two and three-arm
types, mxxx installed in 1921 at Riihimaki, were the first of this
type used in Finland., At the end of 1936 thers were 40 light signals
in use as principal semaphores (Figure 243), of which about 20 were
of the cne=light type, i.e. which give the "go ahead" signal with
one kigkk green light only. Since the light signals currently in use
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are not provided with rear lights, it is generally necessary to indi-
cate their positicns (aspects) at the point of control, The same is
now generally trus for the semaphores when the semaphore is not visi-
ble from the peint of control or the observation point.

.

The repid increase in the spead of trains soon necessitated the
use of distant signals a sufficient braking distance from the main
(or home) signal, especially where the visibility of semaphores was
unsatisfactory. The first distant signal was installed in 1904 snd
was of the 611-burn1ng disk type. The number of distant signals in-
oreased rapidly in the installation of switohing and signaling sys-
tems during World War I, but the growth has been somewhat slower there-
after (see curves of gruph, Figure 240) «

The first AGA distant signal syukppat of the disk type and equip-
ped with a blinker 1ight was put into use in 1912. When the efficlency,
safety, and visibility of the AGA signal became a demonstreted faot, it
was decided &m that all of the most important disk type signals would
be eventually equipped with blinker 1ightﬁ(!‘igur9 244)« Blinker
lights were installed in 34 distant disk signels in 1917, and in 1934,
when there were 193 distant signals, all were equipped with the blinkers.

The maximun distance from which a meximnisx signal may be operated
nechanically, i.e., by cables, is 1,200 meters. The speeds of trains
require, however, thet the distant signal be located at least 700 meters
and up to 1,200 meters beyond the home signal, which in itself may be
loocated a considerable distance from the interlocking plant. The prob=
1em was solved completely by the AGA-designed 1ight\distant signall
and mechanical methods of operation are now EER used only in sema=
phores. An eleotrical ewitch attached 4o the arm of the semaphore
controls a 3=volt elrouit which operates the distant lig:ial 1light at
the required distance to give the light signals (without rear 1ights)
of all signals (uapeotl) approved for the distant signals during

=39«
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% both daytime and darimess. The first distant signal of this type

b was installed 15 April 1924 on the nerth approach of the Oulunkyld
station. This one was replaced by a newer type in 1532, Since these
distant signal lights have also been proved eccaomical and positive
in aotion (Figure 245), wider application is being made of them. A
model in which the disk is inolined forward (Figure 246) to improve

visibility of the light during daytime was adopted in 1936, A total
of 86 distant signal lights are ourrently in use,

» !

Yard track signals equipped with the AGA-type of light have been ‘r

employed in Finland, but their number has steadily deoreased since ,
1913, being replaced in many instances by semaphores. None remained |
in use after 1937. |

*

p 223 The installation of large switching plants brought the need for
signals to indicate when trains are not permitted to switch. The
disk type signal (Figure 247), a few equipped with the AGA blinker,
where used for this purpose, but these have proved somewhat unsatis-

factory owing the confusion oreated by additional red light signals.
A new "no=switching" signal has thersfore been approved, but 65 of ?

the disk type, 12 of which are equipped with AGA blinkers, are still
in use.
p 32 The ftwxk new, improved mechanically cperated "no-switching"
' signals were first installed in 1929 (Figure 248) at the Kouvola yards.
f‘g These consist of & mast 10-12 meters high with a rectangular oross-arm
fﬂf painted white which is illuminated by white light during darkness.
3 When the arm is in the normal or vertical positicn traffic and switoh-
. ing movements are permitted; the horizontal position prohibits move-
1 ments which may endanger arriving or departing trains, Only ten of
E these signals (semaphores) designed and constructed in Finland and
; which have proved efficient are :ioxmm currently in use.
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A light signal has been designed for this purpose also. The
"no=switching” indicaticn is given with three Xk amber cclored 1light
points in horiscntal line; the clear indication is given with the
lighta in vertiecal line, Conditiona permitting at the humps of the

in which the lights
olassifioation yards at Pasila and Viipuri,light signals are

oxtinguished when in the clear position, have been installed for this

purpose.
*

Track signals ere intended to replace the disk type signal in
locations where trains are not to proceed beyond the signal when ix
tkx displaying the halt aspect, These are of two types: the track
aignal lamp (Figure 249) axdxtkexhraxkxsigmakskighir{Bimoemz2§R) which
is operated mechanically, and the track signal light (Figure 250)
which is similar in design to the conventional signal. These signals
are used at large l::i’tm to speed traffic, A third type of light
signal is required on separated tracks to give the proceed cautiously
indication by means of two colorless lights inclined at 45 degrees
above the horizontal toward the left (at "10 O'clock"),

The firat track signal laemp was put into service in 1930 at the
Hovinmaa station and the first track signal light the same year at the
Viipuri station. Only two of the first type and 14 of the second are
currently in use.

*

A classification signal device of the semaphore type was adopted
in 1916/:: the hump of the Viipuri yard, the first Finnish railrcad
yard to employ the hump method of olassification. This semaphore
enables the classifier to give such indications as "halt", "push slowly",
and "push fast" to the engineer.

When the classification hump of the Pasila yard was completed in
1927, a signal 1light (Figure 251) was designed for this purpose. The

-u.
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signal proved so offeotive that when a pnrgnol vlasaification hump
vas built at Pasila in 1929, & kg sinilar signal was installed on
the new tracks, and the old olassificaticn semaphore at the Viipuri
yard was replaced with this type in 1930,

*

Because of the diffioulty of dispatohing and transferring of
looomotives where visibility is 1limited (ourves in outs, adverse wea-
ther) by manual and whistle signals, unoffioial use of light signals
hxsxbusxsnads for this Purpose was made at a number of local stations
such as Kirjokivi and Hillosensalmi whigh wore later removed,

The first official engine dispatohing and transferring signal
(Figure 252) was installed experimentally in 1931 sxsthasSaxexitun at |,
the Kouvola staticn where the Savo line departs on a ocurve, This sige
nal has three lamps, the uppermost green ih color and the two lower
lamps colorless, mounted on a square backboard.

*

Green signal Rights were used unofficially as wayside station sig-
nals on several lines including the Karjaa=Turku 1line as far back as
1907, but these were removed in 1921 to avoid confusion with the green
distant signals, The need for officlal wayside station signals increased
with the inorease in the number of unattended stations and an experi-
mental model was installed in 1932 (Pigure 253) at the Y11-Vekkoski
stop of the Porvoo line. These semaphores i'-‘ generally operated by the
Passengers themselves at unattended stations and ggalao used at other
stations by regular personnel,

*

The old type Bender lamp (Pigures 255 and 256) and the lamp ap-
proved by the State Railrcads (Figures 257 and 258) were both employed
as switoh signals in simple switches before the openﬁ.ng of the period
Somt Switch signal lamps
ourrently installed are similar 4o a Gernan type manufectured to

under discussion. Both are still in use,

- 0100090087-7
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Pinnish specifications adopted in 1922. These signals may also be
exployed at water columns, turntables, and track blooks without
changing the signal indication. A semaphore type of switoh signal
has also been employed since 1926/i: yards where the extericr illu-
mination permits their use.

The windmill type of lamp has been used since 1923 (Figure 259)
as the switch signal in double switches in which the imxgmx pointn
are parallel,to replace the cld four-lamp typs. Approximately 160
of these switches are ourrently in usej they have been produced to
Finnish specificaticns at the Viipuri machine shep since 1934, Ancther
type specified in the signal regulations of 1903 for crossing switches
in which the four pairs of points are controlled simultanecualy at
cne throw!”are also in use.

*

The track block signal (Figure 254) lamp is in usej the regular

olosed track signal was approved in 1933 for this purpose at unattended

stations.

»
The signals on water columns are still as specified in the regula-
tions of 1903, These give a red light .indication when the spout is
extended over the track and a colorless light when the spout is para-

1lel to the track.

*
The regulations of 1903 meke no menticn of signals for track
scales and various types of semaphores which are part of the scale

itmel? are in use. The arm of the semaphore is at right angles to

‘the track whﬁn the scale is in position for weighing, and parallel to

the track at other times. The new regulations will apecify a V-shaped

indlication (V is for "vaaka", a scale).

*

Various types of indications have been used for railroad turn
3=
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bridges specified in each instance by the senate in earlier times

s | TP T

and later by the Cabimet. Those varied with local conditions and with
the nature of the bridges. The Railroad Administration and the Highway
L and Waterways Censtruction Administration conferred in 1931 to draw
up regulations for standardised indications, which have been used on
all new installations since that time.
»
Signals for turntables were not mentioned in the regulations of
1903. A light signal which gives a red indication in the crosswise
. position to bar entry of engine upon table and a white light indica-
tion when in position parallel to track to permit entry of engine has
been employed.
*
A number of fixed signals are in use. The following types have
been officielly approved: '
1. The halt sign (Figure 260) is used where the approach track
ends, beyond which point trains may not proceed; 11 are in use.
2., The speed signal (Figure 261) indicates the maximum speed for
a section of track; 1l are in use, all on bridges.

p 331 3. The whistle sign (Figure 262) is used to indicate when the

engineer must give a whistle warning at grade crossings to highway
traffic.
4+ The obstruction sign ("penalty pole") is a post of steel or
» wood construction used to indicate the point beyond which rolling
7 stock may not proceed in order im not to obstruct movement on adjoin-
ing tracks.
*
p 332 Portable xkemk circular semaphores are used in track maintenance
operations. These have a green disk for the caution indication and
a red disk for the halt indication.
*

~ldy
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Manusl signales as specified in the regulstions of 1903 are stild

v in use with several amendments. The manual signal fer sirbrake test-

4 ing was amended in 1918) the method of indicating the signal for pass-
ing at dispatching stations was apecified in 1925; end the method for
signaling is switching operations was modified in 1936.

. e

Identification signs on rolling stock have likewise remained

practiocally unchanged during the past 25 yesrs. Signs used to indi-
cate the passage of specisl trains are now considered superflucus and
have been eliminated. The Railroad Administration approved front
end signs for moterised coaches (Figure 372, page 455) in 1931.

LIS
*

The criginal form of illumination for fixed signs was the oil
lamp which has & number of shortcomings. Introduction of the acety-
lene lamp which pxmdwsmx generates the gas from carbide therefore re-
presented a considerable advancement; these lamps are produced in the

p 333 Viipuri machine shop.

The electric lamp is even more efficient and its use has increased
greatly in fixed signals. Practically all light-type home signals are
eleotrically lighted.

At the end of 1936 electric lighting was employed in 166 fixed
signs, 31 switches, 6 turn bridges, 20 highway orossing gates, and 10
highway crossing warning lamps. Use of electric hand lamps has not
increased materially.

Employment of sound and acoustic signals such as whistles, steam
whistles, warning 'belll, and explosive warnings is still governed chief-

T

ly by the regulations of 1903,

SAFETY EQUIPMENT
Use of Safety Equipment et Jtations

The control lock (or safety lock) is the simplest and most

/5=
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commenly used safety device in the smallest stations., This loock 18
so designed that the key may be reacved only when the device is pro-
perly locked., They wers, however, sdopted only guite recently. Sig-
naling and switching safety devices were gonerally installed at the
largest stations, which of ceurse are attended by personnel. The
unattended line switch points received less attention, Since the safety
of trains is largely dependent, however, on the positive locking of
switohes the Railroed Administration issued a specisl directive in
1922 regarding traffic at line switches and the use of safety and con~
trol locks at those points, Several main line switches have subsequently
been provided with switoh point looks which securely look the fixed
point to the support rail. Coasting of rolling stook from side tracks
to the main track or beyond the sufety point is prevented at the most
important places by car stops, which are also provided with safety
locks. In addition, electrical apparatus to verify the operation of
safety locks remotely in the dispatcher's office has been installed
at several statiocns., Safety locks are also employed in switoh safety
devices and in semaphores. Approximately 500 safety locks were in
uge at the end of 1936, of which 313 were in main track switches
(181 switch point locks and 132 installed in switch stands).

*

Regular switching end semaphore installations are so designed
that the switches and semaphares are dependent upon one ancther in
their operation. This is accomplished by means of the safety lock
which secures the fixed point of the switch to the support reil. Un-
less this locking 'is positive none of the other safety devices of
the track will operate to give the clear track indication, The most
common type of switch lock in use in Finland is the toggle (or "knuckle")
type (Figure 263) and only @ small number of the hook type (Figure
264) are in use. The wedge type (Figure 265) recently developed

wlibm
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abroad has been successfully tested in Finland and the Reilroad
Adninistration wxm thorefore cbtained manufacturing rights in 1935
from the Végel fira for this type of switch. Domestic preduction
should begin shortly.

*

The first mechanioal switching plants were installed in 1503
at Hyvinkill and Pasila, The centralisation of switohes at Viipuri
begun early in the period under discussion progressed to the point
that two manually cperated mxkksk interlooking plants (Nos I and II)
oould be put into operation at the beginning of 1915. T Both of
these were of the Max Jidel type. A total of 6 manually cperated
interlocking plants were in operation in Finland at that time, 4 at
Viipuri and 2 in Pesila, the Hyvinkad installation having been dis-
mantled. They oontained e total of 118 switches controlled fron
centralized plants.

Installation of mechanical interlocking plants ceased for the
time, however, owing to Huoaiitfimxkioms procurement difficulties
during World War I of special accessories nanufactured in Germany.

The two additional manual interlocking plants ordered for the Viipuri
yard thus were not installed. The adverse economic conditions fol-
lowing the war did not favor the centralizing of switchgear, The
number of such installations hes continued to increase slowly, however,
in the expansion of yards end where safety devices have been installed.
The mechanical 1nterl§cking plant at Pasila was replaced in 1926 and
installed et the east end of the Kerjaa yard to centralize the control
of 16 switches (Figure 283) and the mechanical interlo;:king plant at
Viipuri was replaced in 1936 and installed at Lahti (Figures 267 and
268) to centraligze the controls of 29 switches. The centralized swit-
ching plants instelled at the Oulmkyﬂ yard at Villahdé in 1923 .
(Figure 269) and that installed at the north end of the Pagila yard

in 1926 may also be memtioned here. At the end of 1936 there were

CONFIE? 134
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219 switches oontrolled from centralised plantn. Fleotrical intere
loocking piuntn to control a total of approximately 80 switohes are
being installed ot Riihimbki and Tempere,

A mechanical type of approach switoh locking designed to pre=
vent i switching while a train was passing over the switoh frequently
employed were the switoh is not vieible from the point of control was
uud/m in oonjunction with mm centralised switching plants.
Owing to their high ococst of maintenance and uncertain operation, all
of these have been replaced with electric types (Figure 270) which
close the mxk look when & pair of wheels enters an insulated section
of track in fromt of the look.

*

The progress in centralized locking of switcles has been far
more rapld in Finland than in the centralisetion of switching mecha-
nisms since locking devices are more economical to instell, easpecially
at smalder stations, and because they cperate with less attention
under winter oonditions. The lever type of mechanism has been employ=-
ed most extensive in Finland at places where a greater number of
swhtches and semaphores are concentrated and the switch stand type ix
(Figures 266 and 271) is employed where only cne or two controls are
required.

The mechanical interlocking plent with centralized locking gen-
erally funotions in the following manner: When the device is in the
basic positiocn with the approach semaphores in the halt aspect all
switches ere unlocked and may be switched, which condition is usually
indicated pckinrxgextkiex at the interlocking plent by the pmmikiem
orank position indicators (Figure 238, p 318). The internal design
of the crank type interlocking machines (Figure 269) is generally
such that only one track may be switched at a time, unless the tracks

are independent of cne ancther or ere protected by safety loock switches.

-48-

CONFIDENTIAL

.
Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090087-7

A it




p 339

Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090087-7

CONFIDENTIAL

The route is prepared by the train dispatcher or his assistant by
setting the locking oranks indicated on the panels into the presoribed
positicns (either to right or left) and become locked when the appro=
priate route lever is set in the position required for the directien
of the routes The route lever in turn looks when the orank of the
home signal is turned, having become unlocked by the previous steps.
The looking devices of the route cannot then be opo‘nd until the home
signal is returned to the halt aspect.

The centrslized locking of a switch is accomplished with the
appropriate orank by mm; %::k‘:l;:gn:o%:bizt:hghogcm.ogmu“_
oulmr oam on the looking wheel (Figure 272) located at the switoh,
simultanecusly aotuating the tongue of the switoh., As many as two
or three switches may be controlled by a single cable depending on
locel oonditions.

Since the dmpmuixkikikyxmt operation of mechanical safety devices
is dependent upen the ease with which the mechanicul elements controlled
by the cables turn on their shafts, approximately 6,500 ball bearings
and roller bearings have been installed in these devices.

Only 13 stations were equipped with loocking devices at the be-
ginning of 1915, An eppropriation of 1,119,200 marks granted by the
Senate in 1915 to equip all of the stations of the Valkeassari=-
Riihimgki-‘l‘ampere line with locking devices geve an impetus to this
development, although progress was slow in the postwar period.

The mopt important of the centralized locking installations in
switching and sipgnal interlocking plents built in recent years are
those at Kouvola, Kucpio, and Malmi which have, in addition, route
diegrems (Figures 273, 274, and 276) in the dispatbher's office to *
indicate the cperation of the mmmimmizxk switching mechanisms.

Installation of an electrical interlocking plent, the first of

in Finlend
its kind/and designed im by the Railroad Administretion, was completed
at the Kauniainen stetion in 1936, The approach signals, including

-,
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the distant aignals, and the electrical locking devices on the rcute
(Pigure 277) are all controlled by setting two buttems in the dispat=
oher's office. The eleotrioal looking devices, which cperate on 24
voltas direat ourrent, look the switohes when they beoocme do-orfrgind.
Pilot switches indicate the position of the switch pointsj the pilot
switches are controlled by the point indicator devices in the locking
system. The dispatoher detormines from the route diagram (Pigure 276)
when the switches at the individusl locations have been turned for the
required route and then turns the appropriate switch knob for the
desired directicn of travel. This sotion locks all of the awitches
conocerned and when the switch knob is rotated tolthe final position

turns to the
the approach signal of the route/pixmm the proceed aspect. When/first
wheels of the approaching train pass over an electrical contact in
the track the approach signal turns to the halt aspect.

The electric looking installation is equipped with a rectifier,
a set of storage batteries, and a motor-generator unit with automatic
starting device to prov:::%:::z during power network failure,

In 1936 there were 135 stations with safety switching and sig-
naling installations equipped with locking systems with a total of
928 switches with centralized locking facilities; 87 orank-operated
switohing mechanisms and 209 switch stands of the same type were in
use, 70 of which were not equipped locking devices.

*

The first electrical switching machine in Finlend was put into
cperation in the dispatcher's office at Pasila in 1926¥ (Figure 279).
The switching machine, the automatic blocking mmbandimiciug system
of the Helsinki-Pasila line, and the Pasila yard blocking system loca-
ted at the top of the control installation, are all integrated elec-
trsgi;ly. ."‘lfho' dispatoher clears, or gives the permission to prepare
t.h!.}' 5 ’Jt " e

Look uctionl of the mechanical swit-

tern spproaches by means of the
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station blooking control. The switching machine proper, which was
built by tha?i. ¥. Ericsson Ab, has places for 12 switch oontrols.
Rpomaxxcaf Xz Shese oonf.r.o::/t:u dispatcher ix mkim to set the
following oomponents which are equipped with motorized throwing mecha=
nismst 2 single-arm approach semaphores, one double-arm approach
semaphorex, 3 single-arm departure semaphores (Figure 280), 2 switches,
and actustes the safety locks of 3 switohes and cne iummk car stop.

0f the 7 routes on the switching machine, /, are completely equipped
with sautematic route locking devices which cpen when the last pair

of wheels of the train pass over an insulated electrical contact
(Pigure 281) in the tracks. The throwing mechanisms of the semaphcres
are powered by an electric motor with s rating of 0.25 KW and the
necessary geor drives and friction oocupling, one each for each =t arm
of the semaphores, and is provided mmxkxemk with control and indicator
switohes, The switch throwing mechanisms ure powered by EX electrioc
motors rated at 0.5 KW (Figure 282) with gear and worm drives and
friotion ocouplings and control and indicator switches. The switch
nates are equipped with deviaes Ynown as switch point adjusters which
prevent the elaotrio/::‘:i;.gg:tactl from olosing unless the points

of the ik switch are fully in the correct position. Alternating
current from the regular power source of the station is passed through
two meroury vepor rectifiers 4o supply the operating power and to
maintain the charge iﬁ :ﬁ;::;i?ﬁiron storage battery which is used
as & source of emergency power. The mercury vapor rectifiers were
replaced in 1936 by metallis types. The motors operate om 127 volts,
direct ourrent, and the indicator devices on 36 volts, direct ourrent.
The lamps which 111luminate semaphores and switches also operate on

a current of 127 volts, and may thus be supplied during emergencies
with power from the batteries which normally furnish current for
cperating the motors.

Additional indicators were installed in 1932 to enable the

-51-
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dispatcher to observe the movements of trains on the blook secticns
between Helsinki and Pasila and the operation of the Alppila blook
signals, *

2

L T

Explanation of symbols, Pigure 278, p 342
; Figure 278, Distribution of Switching and Signeling Safety Equip-
ment in the Finnish Railroad Network, 1937
1. Station equipped with safety switohing and signaling ins-
tallation. Continuocus black line indicates such mixikkmx installations
exist at all stations of line,
2, Station equipped with home signals which are independent of
ewitoh looks (cne, or number indicated by numersl).
3., Turntable with home signal.
4. Bridge which has a single passage common to railroad tracks
and highway and is equipped with home signals.
*
The seocond oldest electric switching machine in Finland is the
P 344 one installed in 1930 to replace the mechanical switching machine at
the western end of the Viipuri yards near the Kirkkosaari turntable
in a three-story building with central heating (Figure 285) and which
affords an excellent view of the area controlled., This machine (Figure
287) controls 17 regular routes and 11 alternate routes, sets 31 swit-
ches, 9 i:;::ixtt;ht:x light signals, and 5 track light signals, and
gives the "permit" signals to 6 routes and also locks the Kirkkosaari
turntable (or turnbridge?).
Illustrations, page 345t

Sy R

Figure 284. The electric station blocking machine in the office of

it
a"
;

the Viipuri train dispatcher. The handles of the switches by means
of which mechanical dependence between blocking sections is attained

to reduce their number mxx may be seen in the lower part of the photo-

graph.
Figure 285, Building which houses the interlocking plant at Viipuri,

=52
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Figure 286. Peuogﬁlant of the eleotrio interlooking machine at Viipuri,
% p 346 Pigure 287, The electric interlocking plent at Viipuri,
p W *
Eleotrioal blocking oontrols by means of which the track sections

and their switoh gesr are made dependent upon cne another, either kx

menually or automatically, are among the most essential of the various

types of safety equipment, The oontrols manufaotured in Finland are

generally based on the same system as those of Germany and Sweden.

PR

Manual blocking controls (Figures 288 and 284) have been em~
ployed in Finland since 1913 for station blocking and for line block-
ing. The controls are employed in the following manner: the orank of
o magneto is turned 6 or 8 revolutions while depressing the appropriate
blooking control buttem to effect integration between blocking sections,
either mechanically or mk by electrical means, for locking, clearing,
and transmitting signals.

The first station and line blocking systems in Finland were

B e

put into use in 1913 on the Helsinki-Espoo line. The line blocking

system was later removed from that section of the line between Pasila

and Espoo which was converted into a double track line. The four
interlocking plants of the Viipurl yards and the stations nearby at
Tienhaara, Sdinid, and Tammisuo, as well as the line switches at Hiekka

e e

and Teurastamo were equipped with blocking controls in 1915.
Traffic between Viipurd and Tienhaara had increased in volume
by 1916 that the installation of an intermediate blocking station at

e

Linnanssari became necessary, which however, was removed to the new

weyside station at Sorvall in 1920 (Figures 288 and 289) . A manually

T T e

operated intermediate blocking station was installed in 1923 at :
Alppila on the double track blocking line between Helsinki and Pasila,

p 348 The line blooking systems of the Pasila-Huopalahti and the Pasila-
Oulunkylg lines wers completed in 1927 and 1928, The imkeelnnicing

-53-
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interlocking plants (Numbers II, III, and IV) of the Kouvela yards

both of
were integrated with station blooking systems in 1929, as were those
at Joensuu, which are situated at either end of the turn bridge. When

the Kyrénsalmi bridge was adapted in 1934 to accommodate highway
integrated

traffic also,/blocking systema were installed in the control booths
at either end to control railway, highway, and waterway traffio.

A total of 93 station blocking sections and 41 line bleoking
sections were in cperation in Finland at the end of 1936,

The manually operuted Alppila intermediate blocking station
bullt in 1923 was removed in 1925 in the course of the changes which
were made in the yards. The first Finni::jgﬁzt:;nditto blocking sta-
tion was installed on the new passenger train tracks parallel to the
original tracks end was put into service immediately after removal
of the manual system. Since the distance of 3.1 kilometers which se-
parates Helsinki and Pausila includes epproximately 1.3 kilometers of
the Helsinki yard and a section of about 1.4 kilometers having an
upgrade of 0,010, it was necessary to locate the intermediate blocking
station in such manner that three trains traveling in each direction
simultanecusly betwsen Helsinki and Pasila could be accommodated with
a minimm time intervel separation of five minutes. The block signal
lights (Figure 290) of both tracks of the intermediate blocking sta-
tion were placed side by side in such manner that they divide the line
leading from Helsinki to Pasila (exclusive of the portions within the
Helsinki and Pasila yards) into blocking sections of 725 meters and
775 meters and the line leading from Pasila to Helainki into block
sections of 730 meters and 600 meters.

The sutcmatic operation of the blocking system is based upon
use of the isolated track section. This is accomplished by joining

electrically all of the rails of a section of x the track to form a
pair of conductors, the ends of which are insulated from adjoining

sections by means of special rail connectors. A escurce of electric

“54=

CONFIDENTIAL

- . :
Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090087-7




¥
|

t Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090087-7

GONFIDENTIAL

current is conneated to one end of each such section and a sensitive
relay is connected to the other end. The points of the relay make
the proper contact at the moment the energising current is out off
from the solenoid of the relay by the short oirouit produced by the
first pair of mxmix axles of the train as it enters the section of
track. Dk Wooden fishplates of cak were criginally employed to in-
sulate the track sections from one another, but currently only fiber
insulating pieces are used to separate standard exkkexininaax fittings
end rails. Since ties are made of wood, insulaticn of the rails them-
selves is not necessary. Twc stesl wires tightly wedged to the =xk
webs of the rails were used to cbtain electrical continuity between
rails on the track sections between Helsinki and Pasila, but only
ocpper conductors are ourrently employed which are attached to the
rails by oxy-acetylene welding, FEdison storage batteries with a re-
ting of 500 ampere-hours,zmt housed separately mxidanex in recks out=
doors, supply the current to the tracks. The operating drain of the
track relays is 0,1 ampere and the resistance is 4 ohma. The inter=-
mediate blooking signals use 12-volt, 4O-watt signal lamps which have
been produced in Finland since 1930, The required transformers are
looated in the cast iron boxes of the signals. The system has been
in continucus operation resulting in consideruble economy annually in
operating cost.

The autcmatic line blocking system put into use on the Viipuri-
Liimatta line in 1928 is pimilar in technicsl respects to the system
described above., The intermediate blocking station situated on the
Susisasri bridge divides the double=-track 'line of 3.5 kilcmeters be-
tween Viipuri and Liimatta into two blocking sections of which the
Viipurl section is 1,600 meters long and the Liimatta section 1,900
meters long. The blocking system of the Liimatta porticn is of a tem-
porary nature and is completely independent of the departure signels.
Blocking section indicator lights have been installed, however, in the

wbb5a
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office of the Liimatta train dispatoher,

*

p I DEVELOPMENT OF SIGNAL EQUIPMENT AND TRAFFIC SAFETY DEVICES

Eﬂ

Installation Operaticns
A new phase in installation cperctions wes reached during the
period under discussion., The switohing and signaling safety gear
used in Finland prior to 1916 was manufsctured to foreign deaign,
principally to the designs developed by the Max Jiidel and the S8dertelge
Verkstader firms, and were installed under supervision of their tech=
niolans, since the State Railroads did not have the necessary trained
persconel. A training progrem for domestic installation personnel
p 358 was undertaken us a result of the large order for equipment placed in
1915 and the installation of this gesr begun after the war, Two track
superintendents who had worked under direction of the foreign instal-
“latien experts were selected in 1920 for an educational tour in Sweden
where they had an opportunity to learn the mechanical aspects of ins-
tallation operations while working as signalmen., A telegraph techni-
cian who had worked on the installation of electrical safety gear was
similerly dispatched in 1924 to learn intallation procedure in Sweden
and Cermany. A supply of capable installation personnel kxxm has
gradually been developed under the direction of the nucleus trained
sbroad as far as this has been possible within the available funds and
extent of cperations.
The Safety Equipment Division proposed in 192, that the system
[ of installation and maintenance of safety equipment then in use be
reorganized, In line with the proposal the Railroad Administration
appointed a committee in 1929 which drew up the "Regulations for Sig-
nal Officiels" which was adopted in 1931. The committee recommended,
among other things, that the installation and maintenance functions
be delegated to specielly trained officiels to be known as signal su-

perintendents and signal installation men. The various railroed lines
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were to be independent of one ancther as fer as possible in regard

to these functions and perscnnel. The responsibility for the main-
tenance of eleoctrical gear was to be trensferred from the telegraph
engineer, who is under the supervision of the Mechanical Division, to
the Track Fquipment Division, This pmm recommendation was adopted
by the Railroad Administration in 1931, in regard to the mechanical
phases only, since even the committee did not aonsider the electrical
phase urgent at that time (the nxmxkmmwk capital investment ratio of
electrical to mechanical equipment was 1110 at that time). The quu-
1ifications of the technical personnel were alsc specified. The
comnittee also recommended the procurement of 4 signal superintendents
and 19 signal installers for the maintenance and inspection of the
mechanical signal eduipment on existing lines; two working orews, each
headed by a signal superintendent were to be recruited for work on
lines under construction. A total of 25 signal officials was there-
fore to be employed.

Owing to the lack of quulified applicants only a third of the
recommended proocurement program has been achieved to date., For the
time being the railrocad network kx is divided into three signal super-
intendent districts in respect to maintenance of mechanical signal
equipment., Each of the districts are in turn divided secticns super-
vised by the installers, although only five installers have thus fer
been appointed from those considered most capable to take the lead
in training additional personnel, Five railroad watohmen are currently
in training as apprentice signel installers. One installation orew

railroad
is available for work on new lines under direction of a/xigmax super-
intendent. This work section is currently staticned at the Riihimaki
repair shop.

The railroad network is tempcrarily divided into two distriets
for the installation and maintenance of electrical safety equipment.
Each distrhot is supervised by a telegraph engineer who has had

=b=
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speoial treining for this work. Three working parties are maintained
%o do the electrical work, all of which are under tho administration
of the telegraph instrument workshop at Riihimaki. Each working per-
ty has, in addition to the necessary tools and instruments, a rail-

p 35 road car for use as & workshop and mobile living quarters. The track
paintenance division has at its disposal a total of 9 ocars, of which
only three Xkx are combination werkshep and living quarters cars of fer=
ing overnight facilities for only two signal superintendents and four
skilled workers. The rmxkingpxeeekizx electrical signal working par-
ties of the telegraph instrument repair shop have three mobile shops
for their use.

The signal superintendents and installers are subordinate to
the chiefs of each railroad line and the talcgraph/:;;::::;:n:nd
installers who work on electric signaling devices are subordinate to
the telegraph engineer, but follow the technical directives of the
safety equipment division in their work on signal devices,

A necessary prersquisite to the systematic construction and
maintenance of safety equipment is a body of trained personnel. Sinoce
neither the Technical Institute, the trade achools, nor the industriel

k schools of Finland have not yet undertaken the training of signal

| technicians, and since no private enterprises in Finland are engaged

in this work, the responsibility for the tralning of personnel there-

fore falls upon the railroads themselves by the orgenization of

specialized courses according to a program soon to be approved.

g *

P. 460 Table 1. Number of Passenger Cars at the End of 1912, 1919, 1927,
1932, end 1935.

A 1 8 5

b)
g 5 8 6

0fficial ocars 15 «=
18t class day coaches B 24 3 18 == == w=  ms == == e
_[Notes (a) Number of 2= and 3-axle carsj (b) Number of 4-axle oerj
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) - ) VI U B U)
Lype gode (a) (b) (a)  (b) (&) (b) (a) (b) (a)
lst and 24 olass slagpers Cm == 37 e 4T e= 43 == 53 == 8

lat and 24 oclass day coaches C 2 == 5) em wa wm me mm me  eee ]
lst and 2d olaes day ccaches Ci == 25 oam  ww me 16 m= 20 w- 20
2d olass day coaches D 171 = 163 =105 =« 136 =116 ==

2d class day coaches Di e« e o« e= ex 20 w= 35 em .-
1st, 2d, 3d class slecpers 0Em == 12 = 7 == 25 = 35 == 38
24 and 3d class day couches DE 49 == 58 «= 36 == 3, == 40 -
24 and 34 olass day couches DEi «- 6 e en me 4]l ee Bl e 89

3d clams day ococachas B 419 == 487 == 317 == 3,0 == 329 -
3d olass sleepers Em == 9 e 1l == 21 a= 26 .- - '
3d class day coaches El == 43 me  we wm 108 e= 145 == 155

34 oclass and trainmen's cars EF 14 == 13 == 8 == 8 = 6 -

3d class and mail cars DP = - == mm mm ee em ae ] -- x
3d oclass and mail curs EP 13 == 15 = 5 = 5 == 4 ) :
Hospital cars E8 =e e e ee ] a- 1l =-- 1 -- j‘
Workmen'a cars T = e. 27 == 28 49 20 33 19 10 ‘

Conductor's (trainmen's) cars P 244 == 292 == 359 == 392 == 389 -

Conductor's (trainmen's) cars Fo == -- e a= ea 5 w= 30 =- 30
Prison cars N 2 - 27 == 26 = 26 s= 26 .-
Prison cars NO == au L 3
Total 9% 136 1,174 65 893 342 970 466 939 460
Totals by Years 1,130 1,239 1,235 1,436 1,39 i
| Temporary dwelling cars - - 9 - 3 = 2 1
J Auxiliary engine cars -- -- - == 3 e 3 -
; Dwelling and repair cars - - “e me  me  =e == 3
% Telegraph instrument repsir shop
; dwelling cars - - 3 e 11l = 17 3
i Total miscellanecus types -- -- 12 == 17 == 22 7
x
|
| -59-
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p 461 Table 2, Number of Freight Cars at the End of 1912, 1919, 1927,
1932, and 1935,
(a) Number of 2-axle and 3=axle oars; (b) Number of 4=axle cars

1919 1927 1932 1935
Type Code hi EE’ (@ ® (@ (m (& ® (a b)

Box care
01d style cars a - - 7,1/.9V - 300 - 2 = 239 -
014 style cars Ga 5,272 - - = 2,842 - 2,601 - 2,766 -
Horse "Pullmans* Gaa 1l - l - - = - - - -
New style cars Gb - - - - €15 - 1,900 - 2,290 =
New style cars for trunsit
freight cd - = = = 2,915 - 2,916 - 2,913 -
0ld style cars for transit
freight Gav - - = = 437 - 382 - 322 -
Transit style ocars Gkk - - - - - 2 - 2 - 2
Through=freight cars Gf 4 = L = L = - - - -
Larger capacity cars Gdk - - - = el - 137 - - -
Baggage cars Ge 66 - 91 - 7 - 7R = 78 -
Heated and refrigerated
cars Gg 213 - 20 - 312 - 459 = 422 -
Yeast transporting cars Ggkk - - - - -1 - 1 - 1
Mortuary cars cl 5 = 5 = 3 - 4 = 3 -
Gunpowder cars Gk 8 - 8 - L = 4 = - -
Lime cars Gt 30 - 30 =  6l4 = 766 = T -
Meat ocars Gli - - - - 20 - 18 - 17 -
Meat cars (Gg model) Gel - - - - - - - - 55 =
Manure cars Gpl - - - - 46 - 43 = 3% -
Milk cars Gna - - - - 57 - 28 - 2, -
Cars for small. enimals Gak - - - = g = 12 - QL -
Heated cars Gga - - - - - = - - 57 =
Tank cars, oil Go - - 202/ - 16 = 13 = 11 -

1/ Totael for G, Ga, and Gb models
2/ "ank cars"
«b60=
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Tank cara, gasoline Gob - - - - - - » - 33 .

; Steam boiler cars Gh - - - . 2 - 2 = . -

Totals by axle types by years 5599 - 7,518 - 8,682 3 9,709 310,026 3

Totals by years 5,599 7,518 8,685 9,712 10,029

Cpen Proight Care

e W WE Gm am d%m

Low wall, old style H 5,023 - 5,187 - 3,837 - 2,50 - 2,128 -

High wall la 9 = 8 = - - - - - -
New style Hdk - - -

1 ’616 - 5’400 - 6 ’202 -
Short, with low wald Hb 235 - 200 - - - - - - -
Transit traffioc type Hd - - - = 547 - 568 -

Cas with walls of
0,8 meters height Hh - - - - 10 - - -

Short cars with low
walls, for fire-~

wood transport HL VA - - - - - -
0ld style for tran=-

8it traffic Hv - - - - 49 - 28 -
Timber cars I % - 72 - 59 - - -

Cars without side
walls K 469 - 402 - 223 - 120 -

Cars with rack walls
for firewood L 63 = 56 = 8 - - -

Timber and plank
transporting cars Ik 603 - 600 - 4m - 486 -

Timber and plank
trensporting cars HI 2 = 20 = 204 - - -

Gravel cars M 2,054 2,215 = 610 - 1,187 -

Gravel cars with

_‘ high end walls Mp - - - =1,105 - 519 -
} Gravel cars, dump-
i ing type Ma - = 16 = 432 - 299 -
i
Gravel cars, dump-
ing type Mao - = - - - 17 - 17
J Cars with sidewalls 0 - 114 - 486 - U7 - 78
able
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: Larger capacity ocars
; with side walls Ok - - - - - 1,461 -1,538 - 1,509
Ore ocars Okm - - - - - - - - - 67
Traneit traffic _ i
type Ov - - - = - 4 - 4 - - :
Totels by axle types 8,554 114 8,777 486 8,987 1,629 11.197_&,637 11,333 1,650
Totals by years 8,668 9,263 10,616 12,834 12,983 ;
Artillery cars,
8=axle type Os - - - = 2 - 1 - 1
Large=capacity ocers,
8=axle type Osk - - - = - - - 1 - 1
Artillery ocars,
12=axle type Oss - - - = - 2 - 2 - 2
Total freight ocars,
box and open types 14,267 16,781 19,305 22,550 23,016
p 463
we My W il ow wWeow
Eredght cars used
—B¥_the railrouds
Box cars XG - = - - 75 3 101 3 105 11
Disinfecting cars XGdf - - - - 1 - 1 - 2 - ,
Trash cars XGp - - - - 45 - 55 - 60 - 5
Watertank cars XGv - = 2 = 1l - - - - - '
Equipment ocars Xad - - - - 2 - 2 - - -
Gas tenk cars XGs - = e - 20 - 24 - 24 -
011 Tank cars XGo - - - - Ly - 47 - 40 1l
; Equipment cars X6av - - - - 1 - 1 - - - i
| Emergency dynamo
|‘ cars XGem - = - - 1 - - - - -
. | Total box-car type - - 20 - 190 3 231 3 231 12
Open cars with low
walls XH - - - - 17 - 14 - 9 -
Ice grader cars XHr - = - = 4 - A - b -
=H2=

i
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Pirewood cars XL - - - -« 83 - 76 - 76 -
Artillery cars Xot « - - = 1 - 1 - - -
Total open type - - - = 105 - 95 - 89 -
Carg in Use by the Postal and Telegraph Eatablishmont
1912 1919 1927 1932 1935
goda (a) (b) (a) (b)) (a) (0) (a) (b) (a) (b)
Mail cars P 22 22 Q] 28 22 41 23 55 22 59
Dwelling csrs for
postal workers Tp - .- - - - - 7 - 7 -
Totals by axle type 2 22 22 28 22 41 30 55 29 59
Totals by years &l 50 63 85 88
L B
Table 3., Dimensions and Weights of Newer=type Fussenger Cars
Interior Dimensions
Wheel- Length Width Sidewall Weight No of
Gode and Type base (mm) (mp). (mn). Helght (mm) (tons) Seats
Cm, 1st and 2d cless sleepers 14,920 19,540 2,920 2,250 37.59 20
17,120
CEm, lst, 24, and 3d class 14,920 19,540 2,920 2,250 36,90 10418
sleepers 17,120
Em, 3d class aleeper 14,920 19,540 2,920 2,250 36,60 39
17,120
Ci, 1st and 2d class with 14,920 19,540 2,920 2,250 37.55 8433
day compartments 17,120
Di, 234 class day coach with=- 12,800 17,420 2,920 2,250 33.20 56
out compartments 15,000
DEL, 2d and 34 class day 14,920 19,540 2,920 2,250 33,72  32+¢49
coaches 17,120
Ei, 3d class day coaches 14,920 19,540 2,920 2,250 33,60 100
17,120
D, 2d class day coach (2-axle) 9,000 13,020 2,970 2,250 18,07 46
DE, 24 and 3d class day coaches
(2-axle) 6,400 10,740 2,980 2,250 16,75 16425
E, 3d class day coach (2-axle) 9,000 13,020 2,970 2,250 17.60 61
*
wb3=
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P 4k Table 4. Dimensions, Capacities and Weights of Most Gommon
Types of Freight Cars
Interlor Dimenalons
Viheel- Length Width Sidewall Capacity Weight Load
Gode and Type hase (mn) (mn). _(mm) Hedeht (mp) (qubio m) (fona) (fona)
Bex Cars
Qs 3,660 6,480 2,450 2,100 32 7.40 10-12
Gb 4y500 7,928 2,642 2,200 46 10,00 15.0
Gd 3,810 6,400 2,644 2,220 36 8.85 16.5
Gg 4y500 7,780 2,800 2,363 34 14,75 10.0
Gl1 3,660 6,480 2,450 2,100 32 8,50 1012
Gel 4,500 7,780 2,800 2,363 3% 15.10 10,0
Qvep Tyrea
H 4,120 7,556 2,640 1,500 28 6,30 10,0 :
Hdk, short 4,120 7,556 2,640 2,000 40 7.60 16.5 !
Hdk, standard 4,500 7,900 2,790 2,000 m 8.65 16.5
Hd and Hv, formerly Hb 5,500 9,104 2,840 2,000 52 8,80 16.5
M, with steel chassis 2,800 5,166 2,696 448 6 6.65 12,0
M, all wood construction 2,440 4,800 2,440 485 6 4:50 9,0
0 9,200 13,900 2,650 1,570 56 14.60 20,0
Ok 8,200 12,900 2,650 2,000 68 13.85 30.0
1,570 52
Os 19,500 15,300 2,360 - - 30,00 35,0
15,000
Osk 20,000 11.36 2,535 - - 31.95 50.0 |
15,500 !
Oss 16,400 16.85 2,320 - - 60.00 105.0 |
25,600

.
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Hox Carg
Box cars of the Ga type with wooden chassis and with the wallse
construated of vertical boards were built until the end of the first
50-year pericd of the Finnish railreads, Although satisfactory, and

in meny respeats more adventageous from the manufacturing aspect, this

. type of construction was terminated in 1913 when the production of the

0d type (Figure 391) for transit traffic was begun. These cars have a
steel chassis and the walls are boarded horizontally upon the inside
surfaces of vertiocal supports, In the pericd from 1913 to 1920 private
machine shops built a total of 2,083 of the Gd-type cers and the Pasila
shop butlt 2,145 in the periocd from 1914 to 1923, for a total of 4,228
oars,

The 2,083 cars bullt by private shops were apportioned as followat
Karhula machine shop, 116; Turku car factory, 1,39€; Kone- ja Silta Oy,
210; Histalahden Laivaetelakka, 145; Tampereen Konetehdus, 164; and the
Pori machine shop, 50.

The old Ga=type cars, already in bad condition, were converted in=-
to lime cars and finally into manure cars. Then as tltey reached the
stage where raconstruction was necessary the old bodies were replaced
with bodies of the Gd type, with a view toward standardization of car
sizes, The Gd bodieﬁ} gk are readily adapteble to the Ga chassis,
since the Gd chussis is only 76 millimeters longer than the Ga chaedis,

which measures 6,53 meters.

*

The Gd=type of box car is being replaced es the stendard type, ow-
ing to its small capacity. A new standard type for box cars, the Gb
type (Figure 393) built on the 8-meter chassis used also for flat cars
and following the structural f@gtures of the Gd type, was therefore
designed in 1924. The frames for the bodies of the firet order of the
Gb cars were of structural steel, but all bodies have been conastructed

entirely of wood since 1926. The side doors were also widened to two
~65-
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meters,

The wall thickness of the original Gb ocurs wes 22 millimeters, but
this thicknees proved to be of insufficient strength to withastend shift-
ing loads which damaged the rabbet joints in the boards of the walls,
especially at the ends of the cars, permitting Xm entry of the elemente
into the cars., The thickness of the boards of the end walls was there-
fore inoreased to 36 millimeters end Xkm of the side walle to 24 milli-
meters, and that of the floor planks to 56 millimeters.

The end walls and side walls of the curs are reinforaed with dia-
gonal steel braces attached to the chassis of the car; the braces on
the side wulls are equipped with turnbuckles. Thn corner poats are
equipped with Z=brackets at the roof level to furnish anchorage for the
intermediute posts of the end walls, A total of 2,293 Gb cars were built
in 1935.

The weight of the Gb cars equipped with air brakes and manual
brakes is approximately 10 tons and the specified loud was 15 tons, which
was inoreused in 1936 to 16,5 tons. All of the Gb cars fall within the
serial numbers 28 136,001 - 46,160 and the former Russian Gav cars are

numbered from 29,501 to 29,950.

Couplings, Dreft Geur, and buffer Equipment

With the continued increase in the size of trains it has also
been necessary to change periodically the dimensions of ocouplings, draft
gear, and of buffer equipment. For example, when a heavier type of
car was adopted in 1897 in addition to the R-axle cars then in use,
it became neceeasary to increase the diameter of the turnbuckle screv
of couplings from 30 millimeters to 33 millimeters. The turnbuckle
screws of screw couplings (Figure 406) made since 1920 have & diameter
of 45 millimeters, measured from the bottom of the thread. Stronger

naterial is also employed in the construetion of these couplings.

wbbm
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Similar inoreases in the dimensione of other components of the
couplings, as well as in the draw=hook (clevis) and drawbar, have been
necessary., The diameter of the drawbar was inoreased from 38 millimeters
$0 42 millimeters in 1897 and to 52 millimeters in 1913. Drawbare of
the latter dimension ere now installed on all cers during mejor repair
operations.

The wedge connections (friction joints) of druwbare are & aons=
tant source of trouble in that they graduslly loosen and upon breaking
often cause much damage to the under cerriages of cars, A greact im-
provement was effected in this respect by the adoption of the tubular
or sleeve typo of drawbar dxxi®2 joint in 1926,

The extension type of thrust buffer is most commonly used for
ours, but greuter numburs of piston type buffers have beon manufectured
recently as these are stronger in 21l respects. The stems of exten-
sion type buffers frequently bend mut of shape or may even brouk off
as s result of non-linear thrusts,since the buffers of all cars are
not at the same height. Repeuted attempts to overcome this source of
trouble have been ﬁede by incressing the diemeter of the stem (exten=-
gion rod) from 60 millimeters to 75 millimeters and finslly to &5
millimeters (Figure 407).

The piston type buffers first used in Germany were first impor-
ted into Finland in 1928 in considersble quantity. These were made
in presses (Figure 408), but domestic production wae soon undertaken
by welding from steel plate which type is less expensive and lighter.
A relatively large number of buffers have been constructed in Finland
in which the internal tubular piston is welded to the plate of the
extension rod of the older type (Figure 409) ., Buffers of this type
must, however, be considered only as a temporary egpedient until a

more satisfactory type is developed.

b=

GONFIRENTIAL

L]

- . .
Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090087-7




Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090087-7

GONFIDENTIAL

p 503 Manufacture and Repair of Cars

The firat passenger aars and frelght cars used in Finland on

the Helsinki=Himeenlinna line were imported from England and these

were then used as models in the construotion of additional cars at

the railrced machine shop in Helsinki as needed for this line. When !
p 504 more ocars were needed for the Riihindlki-St. Petersburg line, the
order wae placed in the Pori machine shop in 1870, but when the Pori
shop was destroyed by fire some time later, the mejor share of subse-
quent orders was transferred to Germany, a source thereafter for se-
veral orders of passenger cars., A oconsiderable number of cars was
also ordered in 1883 for the Vaesa line from the Atlas factory in
Stockholmsﬁ With the exception of one official (state) ocur ordered
from Prague, all other final msmxk orders of foreign passengerx cers
have been from Riga and St. Petersburg, the figures being 20 of the
2-axle type in 1898 from Riga and 50 of the sume type from the St.
Peteraburg car factory in 1900, The last Finnish order!for foreign
freight cars consisted of 180 box cars of the Ga code from Riga and
100 timber cars from Belgium in 1899.
In addition to the Pori machine shop mentioned ebove, the Osberg
& Baden factory in Helsinki produced its first 50 freight cers as early
s 1872, but the Helsingin Laivatelekka (Helsinki Shipyard) did not
begin production of railroad cars until 1889, Among the private enter-
prises which later entered the field the following are most notable:
Kone ja Silta Oy, Porin Konepaja (Pori.lachine Shop), and the Rekix
Veljekset Friis Oy, all in Kokkolaj Turun Rauteteollisuus Oy (Turku

Iron Works Corporation) in Karhule; Jakobssonin Konepaje (Jacobsson's

Machine Shop) in Pori; Sommers, af Hillstrém & Waldens factory in

;
i
i
)
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!

Tampere; end the Tampereen Pellavatehdes (now a part of Tampella) in

Tampere.

After the car-building activities of the State Railroads was

w (903
transferred,from Helsinki to the large modern machine shop at Pasila
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vhich has facllities for the ocnstruation of freight cars on a large
scale and alao produces passenger ocars, the number of orders placed

with private buildera graduelly decreesed until the final order of

major proportions for freight cars was placed in 1920 at the Turku
car factory., After that time the yearly demand for new cars has been

much smaller owing to the business depression.
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