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length of these track sections.

tion for a time and

length.

“The trouble is due to the enormously in-
creased conductivity of the tie, due to the
A tie thus treated
3,232
ohms, and as the resistance between the rails
varies inversely as the number of conduc-

chloride of zinc solution.
has a resistance of approximately

N A

A peculiar-
ity of the trouble is, however, that it disap-
pears after the circuits have been in opera-
it is then possible to
again extend the sections to their original
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THE RAILROAD GAZETTE.

Is one of the iron spikes holding the rail to
Zn is deposited at the other spike,
The Cl enters into com-
bination with the H in HO, forming HCI, or
hydrochloric acid, and this attacks the iron
of the spike, producing FeCl, or chloride of
iron, which is deposited on the spike, or
rather between the spike and the wood of
the tie, in greenish-blue, hydrated crystais.
This deposit of chloride of iron offers suf-
ficient resistance to the weak track circuit
to reduce the conductivity of the tie to such

the tie.
the negative pole.

vor. XX AVill.. No. 12

crystals of FeCl on the spike are necessary
to successful working.”
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Standard Bridges on the Harriman Lines.

LLast week we showed the plans for the
20-ft. I-beam girder bridge and 30-ft. plate
girder bridge adopted as standard on the
Harriman Lines together with the complete
specifications covering all steel bridge work.
The drawings in this issue are of the 4/-
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tors between them, it is quite apparent that

we can introduce enough ties in a section
to reduce the resistance between the rails
to such an extent that the current will leak
across, and therefore fail to hold the relay.
In a section 5,000 ft. in length there will
be 4,166 of these ties, which would reduce
the recistance between the rails to about
2 ohms, and with an initial potential of
1.2 voits on the track, there would be a loss
of about .6 of an amp. in this length of track
circuit, due exclusively to the treated ties,
which together with other losses may easily
cause 1rouble with the relays.

“By reducing the length of the sections
we increase the resistance between the rails;
but, as before stated, after the track sections
have been working for some time the trouble
disappears. The ties have lost part, at least,
of their conductivity. This loss is due to
the effect of the electric current passing
through the tie, causing an electrolysis of
the zinc solution (ZnCl, HO). The Cl is
freed at the positive pole, which in this case

BOTTOM FLANGE.

4
Nofe: Unless otherwise nofed, rivers wi/l be 3( aram.
and will be covntersunk, flalfened or chpped

as may be required for cleararnce

an extent that the track circuit S ££" —
section may be lengthened con- ' oyt
siderably without the trouble
with the relay reappearing.

“It therefore appears as if it
would be good practice when a
track circuit is to be installed Y

:
|
i

and a large number of these ties
are in the track, that several
cells of battery in series be put
on the track for some consider-
able time before the signals are
to be put into service, thus in-
creasing the resistance between
the rails, and permitting the use
of track circuits of the ordinary length with-
out danger of trouble. Care must be taken
that the polarity of the rails is always main-
tained the same.

“On account of the great affinity of chlor-
ine for water, ties treated in this manner
will never become thoroughly dry. The
trouble would therefore return if the spikes
on the positive rail were renewed, as the

P
S
Q
-
;E-I

| & i
_________ i
I

|

I

|

|

» |

RN\

‘?

:

|

-

| :

5 T8 e L —
INT. FRAME. |  END FRAME  Top of Masonry
IWanted 2 Marled

Details of Cross Frames, 40-ft. Girder.

ft. and 50-ft. plate girder spans. Some im-
portant differences will be noted in the dis-
tribution of metal in the flanges in the 30-
ft. girder shown last week and the 40-I't.
girder shown here. The depth of the 40-ft.
girder has been increased 111 in. to 4 ft.
1134 in., and an additional bottom cover
plate 15 ft. 4 in. long has been put on. In-
stead of a third top cover plate for increas
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ing the metal in the top flange, a 3-in. X 4-in. Biennial Report, Wisconsin Railroads.
x 3%-in. angle has been added inside and out,
just below the top flange angle, and an 8-in.
x 3g-in. plate is riveted over the vertical legs
of both angles. The top lateral bracing has
heen increased to include connections at
cach panel point and more vertical stiffening

has been put in at the ends of the girders

A limited number of copies bound in paper
of the eleventh biennial report of the Rail-
road Commissioner of Wisconsin has been
issued for the use of the Legislature now in
session at Madison. The report is to be is-
sued shortly bound in cloth. In the matter

e ——— . S
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spurs and branches from the larger roads,
are constructed into the timber and taken
up and abandoned when the timber is ex-
hausted. As the timber is being rapidly ex-
hausted more of these lumber roads are now
being removed than are built, so that the
gross railroad mileage in the state is not
Increasing very rapidly.

R R ?— ___________________ Shppines e e : 'i"\
;:;T .:ILT“‘__" - ; - setos i -ﬂ-‘ﬂ-lff};:":‘l;?-' - "-..r_--l_r-:-t.,..“'f'u-l" g_ﬁﬂhhﬁ“u:_:" :
l B I-L—-_-l‘-
| ! b "_1" 3 O
| & 1,334 mlm
|
|
i
|
5 "
> | o
HQ ‘
N Q
: Ty
|
|
)
|
|
|
|
|
|
A T p—— -
e NN I S S — -——-----------—---------—----{g’a out mwr—-—tg’ ——————
O o e e 58" I A Vs /a--- T 0=~ rm=-— -- B
el P05, D242y 6D3 [
L ,.“, /é < 505, @ 25 42" *e ¥~

—— — T e S S e o e ey o

Cor.Pl.3x /4x 38 0— Con. Pl 2w 19% 3577 "
6 - carf-:f ;/44' 24‘5
. -?Jé--- ----zom@&=42—-—4<-ffa-‘~’-—4<——----—20595, @3 -50—--\1‘--- -l<--—-—- J65ps, DE= 5L —— S /2 5ps, O - >
/75?3?24" k; ------------------------------------------------------------- 48 03 "crocC. searmgs------_---....:__---
k}? i‘;‘g;j Holes for Exparsiorn SECT/IONAL ELEVAT/ON. é

£nd Slotted /3x3"

N -
: T— °o°o°o°o°o°a°o°o°o 0® o o|” Al
: : O O 0 O O 0 O OO0 80 © @20 8 &6 & &8 ok & @& .=.—..=r.ar--6-.-=—.h-._-.-. - % = = == =
| (
I
g
| o : Top Flange.
E= En ::? o o 27'0)"-?1.‘5!4; XJUP | e
X et o b 2Bot5456%4'n 477" et
\?5" i o Boﬂo:n' F‘Lang{eé a-gl 2 Fige. Hs,é‘;x;g,rﬂj’ I
Reghis 215 6x6x3x 500" N N
IR 1Pl x5 380" % on
I LY N vy /LW 0y ‘5‘
| | /P, M:'ﬁ'x 33/ §
= 1P, 18% G x 245"
1' |' | o 0 0 O 0 0 0 © ¢
il it 2 o ¢ & O O O - _

—_---_---—--—v--- -—

e TR

: Qe el . Teoss e
TAE i e ey el
--""“ e TS oY ' .
™ . ™ O N _________._____-
. ¥ _»
Holes for Frred £End /j ararm.

”Aﬂl FPLATE /9x29xr 2

p o iitbnes 15 ANCHOR BOLT SMornted

Details of Standard 50-ft. Plate Girder Railroad Bridge, H

of form the report is a great im-
provement over former reports.
It consists of 436 pages of matter

— |
: clearly printed on good paper,
| and contains 16 full page photos
; of interlocking plants, engines,
{ new stations, arches and bridges
' of various roads in the state.

3% The mileage of line in the state
“2 is as follows:
! TR - B oo v obd e e 6,762
: June T IR, . ccvv i ssaenes "ERULS
; TR B RO . e aoisa 6.8562
| June 30, 1904.......... 6,925
s O O _ *Miles operated.
1® ’ v :

- ra /R 3 ' - L4 i | ,

(7 EE”; F;?j; M;;;J;{?Aﬁf = The northern part of Wis-

iop of Masorry : s 4 : v

2Wantec, 3 Wyt consin is a llfmberlng district,
and small railroad lines, and
Details of Cross Frames for 50-ft. Girder.

over the bearing plates. The estimated Year ending Dec. 31: 1900.

: : . SEOOE CGRERINERE . - s oo a0 véudvea $40.759,95
weight of one 40-ft. span is 23,800 1bs. The :,;,‘;‘;:t‘;ﬂfgﬂﬂ‘ﬁnh“ __________ H::;i; .
20-ft. girder is 5 ft. 1134 in. deep from out R T T R R I - | 35 ":4:;

P : ki Gross earnings per mile .. ..... 6,20

?0 Ou_t O f!ange angles, a‘l}d 1S plactlcally Net earnings per mile ......... Sy 10

identical with the 40-ft. girder in the de- ——

*Year ending June 50th, 1904,

tails. It weighs 34,300 1bs.

TNot reported.

. » *
- Note: Unless otherwise noted, rivets wi// be j 0 ) > 3
dian. and mill be countersunk, flatfened TN L 1 ;
i |-<- o /?________” or chipped as may be required for cleararce. Gacte of Shos

BOTTOM FLANGE.
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arriman Lines.

The report points out that accidents re-
sulting in personal injury within the state
have increased greatly. There were 607 in-
juries to persons reported for the year end-
ing June 30, 1900, of whom 228 were killed
and 379 injured. For the year ending June
30, 1903, there were 1,156 injuries to per-
sons, of whom 179 were killed and 977 in-
jured. For the vear ending June 30, 1904,
there were 1.468 injuries to persons, of whom
190 were killed and 1,278 injured. Of the
kKilled 1n 1904, seven were passengers,
employees, 97 trespassers and 23 “‘others.
Of the injured, 213 were passengers, 966 em-
plovees, 67 trespassers and 38 ‘“‘others.”

The operating account of Wisconsin roads
within the state since 1900 has been as fol-

b
L)

loOwSs:

1901. 1902, 1903. 1904 *
’:'.TT 276 $47,718,. .G $490,513,379 $45,566,697
T "\h ..‘.'""\ 31.463.89% 31.400.27o sosvee oy
2,091,2 16.254.668 1%10\11)4 PRI

0. Hl ;.900 7.099 H.684*
2 S3e) 2,900 2.094 =
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gtory, the air pressure was abour 16 |bs, wmne
g fioiabile with bBlows had been encountered
they had come into the hoading somi
Bouirs Belore, Ablool B o'clock one of The mean
detedied & small klow near Lhe edege of Lhe
upron down on ong gide by the hissing sound
af the escaping air Fiee ind Lhe other three
men jocated and slopped the leak with saned
bags kepl in the heading for such emergen
cies and began work again, Another blow
unier the top of the apron opened shortly
afterwards and before it conld be stopped the
rater and mod began to come inte the cham-
ber. 'Willlam Creegan, who was on the work
ing platform onder the roof, attempted to

Blhue

THE RAILROAD GAZETTE.

ing tmt the shock, His compenions In the
hemding were rescned by the men behind the
shield who heard the soond like an explo-
glon when the blow ozemrred. They wera
stunnel by the sudden drop in the air pres
pure bt not otherwise e, The tomporary
plugging of the hole by Creegan's body pre-
vimled the immediate rush of mud and water
following the rush of escaping alr and al
Jowed the men bEack of the shield o 2ol thres
men ont of danger and cioge the lock In the
shield before the compartment woas flooded
completely, No damage was done to the tun-
nel beyvond filling the advance heading with
mind and work will be resumed at once.

Vor. XIXXVIIT., No. 13

Standard Bridges on the Harriman Lineg.®

The aceompanying drawings show tha
standmri (0-ft. deck plate girder for single-
irack which differs bui slightly from the BQ-
it, epan shown lasi week. Bottom lateral
bracing of 33%-in. x 3%-in, x %-in. has beon
added, however, and cast-steel bed plates ara
put ander the ends of the girders in place
af o Mar wall piate. The depth of the giedors
has been inerepsed to 6 £t 5% in., and heav-

*Provions articles glving the gencrcnl specificns
tlons for stone bridress amd drawings of the stand-

ard @0, 20, 40 and G0-ft. plate gleder spons on the
Harrlman Liges ajpeeared o the Bailvoad Gasefia,
March 17 snd 24
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close the break with straw bags, bat the rash

af the escaping alr drew him ipto the hole
and out eyvond the apron.  Tha temMporRey
plugging of the hole by his body aliowsd
the wir pressure o rlse o the shield with
gifMicient force together with his own sirug
gles to carry him up thrauwgh the lve [feet
or more of mund which eovered the top of
the tunpel, Once clear of the mud he was

cirried up threugh 16 (8. of water and [ified
gevernl feet in the alr on the column of
witer forced up from the river by the escap
ing air. He retalned consclousness during
hie journey upward and on siriking the waier
agnin began fo swim. When pleked up by
A boast which put owt from the shore he was
apparently uninjured amd =alered from noch

5 = a A e == a
§ { L VR |  Er——
3 =
¥ P
- BN B
n
i
b .
i T § | i
END ERANE, W FRaEE. Tho of 4 Mg
Fvrted £ Wi Pt e ]

Details of Cross Frames for 60-ft. Girder.

Details of Bed Plate for G0-ft. Girder,
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ier flange angles aod cover plates have seEn
sl in the Aanges. The area of igetal fn
the top lange is 3578 sq. in., and in the kb
tom Hange 4247 5q. in. The estimaiod weight
of one span is 47,500 1hs.

The Cost of Locomalive Opearation.
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Ll Work—The ltems herelolore coi-
sl havve becn mostly conpeedod with de
wasbe of foel, and were introduced to im
jvruse ujn the reader the many difficulties
overcome in order to olserve strice
pcoromy.  While these all have 8 great i
mdmee. s the eost of the service it iz
a fact that only the proper amount of Dwel js
comsnumed in dolpng the work of the train
Lhat is required by the laws of nature—ihe
ganee is burned in an attempt o make wp
fof lenks amld other defciencies in mainte:
miEnee or operadion of the engine; that is to
L R ithat Hi'--l‘ll pmonnt of waork FEQ U ErsE
A dielinite quantity of heat, and oo more can
be utilized in performing the work, but s
wistel in one or more of the varfons wavs
snnmerated. It 8 therefore perfectiy logieal

tar b

1o determine Lhe amdnnt of Dioel nesded Lo
ibodlng waefnl work, amd if the englne @ o
poor condition or lmpropecly treated, an al

lowanee shoald i macde i oextimating the
iotil el consumption. What this =ould s
It is genervally impossible 10 stabe, a8 there
Iz no way ol accorstely estimating the effect
of such s tests are maae
nnder oridinary working conditions, we can
assume that the values so obinined will covep
o number of the defecis which generally have
rontended with, bot leaks and other
aevere drains upon the boiler should eer-
vty ot e piwdd oo edd.

All work pErformed 1s the product of foree
amal apesd, and so the work done by a loen
motivie is8 pepresented by the drawbar pall
or the tractive Doree, @od the spessd at which
thiz Foree s malntained, T now we oan oe
termine the guantity af Dol [
any amd all combinations of zpesd amd pall
within the ¢capacity of the ongine, we cail
also, by knowing the resistonce offered by
grades, curves, ete, find out the amount of
vonl pesded on soch grades, ete, in ordes
tn take the train at the required speed. From
a4 gtwidy of some tesis made by the author a
fiew vears ago, i1 has been found possible to
claborate a diagram for any particular loes
TindRE v whose . generkl dimensions  are
known, which will give at onee the fuel con-
sumptlon per mile or per hoonr, the diagram
lirlnig lmiged npon theoretical as well as prag-
theal vonalderations, aned glving values, it is
belioved, agrecing closely with actual condi-
LG,

The constracilon of the diagram and the
mithod of using It can. perhaps, be made
asanming & |locomotive of
reriain proporiion:,  and developing  the
iy for this engine, We will constder a
copsolidation locomotive orF 280 (ype having
the following general dimensions:

eI EL e

i e

reqplived

mast clear, by

] jor of cvlinders 1 i
Mipike of ik=laix TR
Iobgmeder of delvers ] 1 . L1
O T L e T HHE |l
{er@la neen |||;..| Il.
Heatlmg sairfae e

| LR FRT TS

Welkrht of englus mndd Teaabee .,

The theoretical
lsromaotive will be

iractive force of such o

. Padvs -
TAF. = —5— i iteif®

THE RAILROAD GAZETTE.

Boiler pressure in poumis per

gi]. i,

where P =

11 Diameter of cvilinder in inches,
5 Seroke of plston in inches,
K] IHageter of dreivers o Inches,

When we allow for drop In sleam pressura
istanee, wp find that the
circamierence ol
Ehesoretieal trae:

el PwtermEgl  res
availehle tractive [oree &t
the drivers is only .8 of the
1:"-.'|l I.I'Il.'l- ik
Bl
|k

engines, when working al
reverse lever in the corper

i)

slirw

sl

apepls with the

nafeh,
o the
therelore finid as
Lo R 1 i

crEL e ronatderatban Wi

follows

T.TF b0, 000 Tia. apsperox

As the spesd of the locomotive Increases,
hovwaver, bovonid the point where Lhe boile
cian supply the compleie volume of the cylin-
ders ap each stroke, an earlier cut-off mst
B uzed and b to dfetermine the
clTeol of f change, [n orler that this
gy geont @l the maximum possible  spaerd,
b= roll ia-
ETR A aniiity 5o
burm fwel

I8 NBECESHATrY
siih
warked o s
15

miisg bie
limited Dby
From various lesis (L secms a8 i
this limit might sfalml
below, the guentitivs
pounds of coal per squear
e howr

|I||iil'|'
whicli is
consjidered  Aas
heing exprossed in
foot of

srade area

FEipapimilaieivan asiml
Sl '
il hiFkeing

Wie will assorms

that onr enging iz bars
ing Pennsylvania or Virginia semi-Ditumla
ofis cosl, therefore the meximom combistiog
will e 40 200 = S.000 M. coal per howr,
We admit that this is o large amount to
hagdled by one man for any great length ol

timee, bat there iz no doubt that it could be
bnrnt 1T snpplied In order to determine
the gquantily of steam generated by this

amount of fuel o the boiler which we have
Thiz has
varions sourees of In

assumed, Fig fs  inbrodueed,
e compiled {rom
formatlion, and it is thought faivly represenis
the avernge priaciize in this countey I this
figure, the ondinates give the maximum avag-
oration in pounds of water from and at 202
deg. Fahr. per square foot of heating sl
per houwr that can be expectsd under orsli
stated above, the abscis-
heneing surface Lo
loy question this

conditlons, as
thi= ratlo ol
Erale ared, For the enEine
will Twe

THEN
e denoting

il

= N

and [or semi-biaminoeas coal, cuwryve 0" we
fimd that with a ratio of 20, fifteen poapds of
wiker from mnd Bt 202 dez. may ba avagaor
atod per iour from each sgoaree Toob of hegt
ing for the holler a2 n wWhale
J.200 x 16 = 48AHM) [he per hoor,

1l
fempEeEratures ol el
that we sghall have &t

15 (M)

1 1 B R L )

factor of evaporation from ordinary

wiiler will e mbout 1.4
= Liailer pressorn

110 AHM ||| [Er ||||=II'.

Ik will he somewhat redicsd i
presmure at the cot-off polng, however, ansl
the tabde hore glvon indicates the prohahie

relation of this pressare (o the baollar pres-

AL

sire, wWhen the reverse lover I8 in the cotner
maleh, and the (hrotile wide open
ralite

far f Fise do fhoaley i

vl nns

af fFuf-ralr Mrreasive

[ Sigeringe Tl 1£LL 1eally IR
[ame pori= iy apR Wi g TR ||:: ||_l-\.
Sherl eeElE L, kN Ll L ] T
Yli=dlinin s LITH il aili e

e

By long ports e meant thoese in which the
lemgth of port In inches divided by the aren
af the eyxlinder in snonare Inches isg approxi
mately 1% and by short poris, where thia

Al &5 alsonl 060 If wir assume i for U
rafice in Ll case in and, we sl s

kel 0] RIT] EE0 Ihs, @l aunt-oil,
which steam will weigh B2 e per ewlbie

ok, Fhe volume of a eviioder 21 In. o
illameier and 32 in long i= 6.4 oo, 0L, o0 o
revolution four times this amount, o
Mo Allrwanoe
with

il
i made [nr clom
lewer im the
2 pier vent. of

ihen, the steam

L IS T |
e &s the oil-ill,
mer, s usmmlly ot
Foar each revaliutlion

LERE
ik
R
BiNDEE,
I EIE It iann

b X 31 11

will Dee
b s
HEITH

T

— G0 revolutions peer mimis
G = 11.06

as the maximieme spemsd wr whlel thae dsonion
will Turnish steam at full stroke, The spools
in mlfes per hour correspoiicdbng (o the revo

lutions per minute for & G4%-in, whee! are a2s
follows;

A 15 90 825 g0 A5 i millke

i g IME RS Qe ERAR ZEREE D ey jusf Ak
Therefore it |5 plaln at above 10 mileg
hour the cui-off musi be reduced, diminish
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imum capecity of the boiler). Thess critical
cut-offs arg indicated op the diagrams Figs
B -and % with 8 cross mark, the
the several faclors being shown in the fol
lowing tabier

values of

nal (M FLRIE] LN e Maximum
] e L. HL, 02 ex lniler
s el FisinE. !I__I
i - il B
A 1.5 ! | Takl il
13 HaL B L= S 1100
IEEL 3 e 1 1411

The evlinder borse-power given In the last
column of the above table is what wonld be
expected by indicator if tests had haen rumn
under the conditions of maximum power at
the spveral speeds and cul-offs, 1 now
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r.peam., this spesd Deing determined by tho
interseciion of the straight line of maximum
tractive effort with the maximum power
curve, The dotted lines on the diagram
show the maximom and average drawhbar
pulls respectively, at the several speeds as
actually recorded in the tests.

Standard Bridges on the Harriman Lings.®

The bridge shown in this lssue s the

stamdard TH-CL, deck plate girder, single-track

® Proviens srileles appesired li phe NMalliegd Ga-
ofte, Marelh 17, 24 and =1

Vor, XXXVIIL, No. 14,

span. It iz 8 ft, 3% in, deep, back to back
of flange angles, and weighs complete 68,000
5. In the 30, 40 and 50-ft. girders no cam-
bier was provided for, bt in the G0-ft. girder
shown last week, the two middle panels wers
given u camber by ¢otting the web plates at
a glight obiusze angle, The third panels from
each end in thiz glrder are cut 35 in, obtuse
to allow sufficient camber. The lateral amd
croes braocing is essentially the same as that
shown last week for the G60-ft. girder. In
the top Aange of the T0-ft. girder there Is a
cross-aectional arvea of 3.9 sq. in. and in
the bottom flange 42.86 ag. in.
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-I:III|]-' NECESEATY to radoce the evilnder horge
Ppower Lo -i'l"||IL'|'H|f"I|[ drawhar EIIJ” ]:':l' Means
of the following equation, in which 5 I8 the
EI:IEEEI In mileg per hour and F iz the cor-
responding average frictional drawbar pull
isea Table 12):
Horse powwer = H3ih -
=

The drawhar pull at the saveral gpeeds, as
determined from the above sjuation is given
In the Tollowing table:

Drawhbar pull

Mnxinyam estlmated

Bpesds in r.giu 1k
* L
g
120
HE1H]

The full line in the diagram, Fig. 10, shows

graphically the resulie given In the above
table, 'The lowes|, spesd ot which the ful
power of the boiler can be uiilized iz 30
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Standard Bridges on the Harriman Lines.”
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General Drawing of Standard 90-ft. Deck Plate Girder Railroad Bridge—Harriman Lines.
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Standard Bridges on the Harriman Lines.*
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'§"¢ @‘ S ¥ : This week we show the Harriman Lines’
tk 2 ; | standard 100-ft. plate girder which is next
Om : ‘q'_; to the largest size in use. The depth has
E’:* % | 0y been increased only 2 in. over the 90-ft. span
E 6‘3 E shown last week, the additional strength re-
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| PR i . . :

&g = = 5bf/g;f'2/ " 2;‘..9';‘3 y quired being supplied by a considerable in-
I SN 3oy FOLLER. Cas & crease in the amount of metal in the top and
% o 4 12 PSers Wanted. Meetiliies
:L bq - bottom flanges. A camber of 14 in. is put

Yo = LMY in in the two end splices of the web plate,

g 71{.‘- - | but the middle joint is cut with square edges.
N e i | In the top flange the area of cross-section is
PLAN OF WALL PLATE Z 63.51 sq. in. and in the bottom flange 73.50

EXFANSION END. ot FLAN OF PALL FEAIZ. sq. in., as compared with 51.26 sq. in. and

END PIN W)TH LOMAS NUT. FIXED END. 2/”4:7/77?0( - o ; g g _q' : 1

2 Wanted. 4 Wanfed. 62.49 sq. in. respectively in the 90-ft. girder.
| | ‘ _ The weight of one span is 137,800 1bs.

Details of Fixed and Expansion End Bearings for 100-ft. Girder. *Previous articles appeared in the Railroad Ga-
cette, March 17, 24, 31, April 7, 14 and 21.
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General Drawing of Standard 100-ft. Deck Plate Girder Railroad Bridge— Harriman Lines.
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and there are thousands of them who are not only adapted to the
railroad service, but who are anxious to get into it, but do not
know how to go about it—pass upon the qualifications of the appli-
cant, and if he appeared to be a desirable man, look up his record,
and if satisfactory and he could and did pass the physical examina-
tion. put him on a waiting list, and when new men were needed
supply them from that list.

Plenty of clean-cut, nervy, ambitious young men, coming from
respectable families, of good standing legally, adjacent to the rail-
road. would at the present rate of wages paid by the railroad com-
panies, jump at the chance of getting into the service, and by
securing them the companies would not only get a higher class of
men. morally, mentally and physically, than they do now, but
would also in a measure secure the good will and interest of their
families. This frequently in local and state affairs could be used
advantageously and at the same time would prevent the employing
of such characters as those above mentioned. We all know that it is
the careless. unfit men. those who neither know the rules nor care
to learn them. who have no adaptability for the service, that get

Voir. XXXIX, No. 4.

wonderful improvement in the class of men now engaged in the
service,

If in addition to having a Bureau of Employment, we also
had a school in which to instruct the new men, and the old ones
too. for that matter, what the rules and their duties are, and how
to perform them, the labors of the claim department and the losses
of the companies would be cut in half.

Standard Bridges on the Harriman Lines.*

The previous series of articles showed the standard designs of
plate girder bridges for short spans from 30 ft. to 100 ft., and in-
cluded the complete specifications for steel bridges. The accom-
panying drawings show the shortest of the riveted through truss
bridges. which are used for spans from 100 to 150 ft., including 110,
125, and 140-ft. spans. They are designed for the same loading as
the plate girder bridges and are to carry a single track.

The panels are of uniform length, 25 ft., and the distance from
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Details of Floor System and Portal Bracing for 100-ft. Riveted Through Truss—Common Standard, Harriman Lines.

injured themselves and cause accidents that result in injury to

center of bottom chord to center of top chord is 29 ft. The top and

others and loss and damage to property.

How much better it would be to be able to telephone or tele-
graph the officer whose duty it was to employ and furnish men
that you want so many agents, telegraph operators, firemen, brake-
men, or switchmen, and know you would get good men, instead of
being obliged to hustle around and hire the first thing you can
pick up and call him an agent, operator, brakeman, fireman, or
switchman, and then hold your breath fearing every minute a
telegram will come calling for the wrecking car and the coroner
or the chief of police!

The adoption of such a plan would, of course, cost something
and mean a lot of work for somebody to start and maintain it,
but the cost would be nothing compared to the losses caused by
the present method, and would, in the end, prove the best invest-
ment the railroad adopting it had ever made. It would demonstrate
by results that it is as important to have good men as it is to have
good engines, cars and roadway, and in a few vears we would see a

bottom chords are made up of 15-in. 33-1b. channels placed back to
back, a 5-16-in. cover plate being used on the top chord and double
latticing on the bottom chord. For the end diagonals a 3g-in. X
18-in. cover plate, two 15-in. 35-1b. channels and two flats, 3 in. X
315 in. are used. The vertical members at the panel points are
[-beam posts made up of four 5-in. x 3%-in. X “-in. angles and a
web plate 7-16 in. X 9 in., while the intermediate diagonals are two
channels tied with single lacing. For the top lateral bracing double
angles are used for the diagonals and laced struts for the transverse
braces. Between the bottom chords diagonal angle braces only are
used.

The floor system consists of deep floor beams at each panel
point riveted to the posts and a pair of stringers 40 in. deep between
each floor beam. The ties are notched over the top flanges of the

stringers in the usual way. At the ends of the bridge the end floor

April 7, 14, 21 and 28.

*Previous articles appeared in the Railroad Gazelte, Mar. 17, 24, 31,
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beams are riveted to the bearing plates which are built up inside
the channels forming the bottom chord and the bearing pins pass
through the bottom chord and bearing plates. The end bearings,
both fixed and movable, are the same as those used for the plate
girder bridges. The weight of a span complete is 165,000 1bs.

Electric Tramways and the Carriage of Goods in Great Britain.*

BY ALFRED H. GIBBINGS,
M. Inst. E. E., A. M. Inst. C. L.

Within a period of less than seven years, the development of
electric traction in Great Britain has been marvelously rapid. The
rate at which Parliament has granted concessions for private enter-
prise, and the eagerness with which tne municipal and local author-
ities have pressed forward in this matter, has been abnormal in com-
parison with the progress of anv other undertaking of a siiilar
class, not excepting electric lighting.

In 1897, the writer, in conjunction with the city surveyor of
Bradford. drew up the first municipal electric tramway specification,
and on July 29, 1898, the working of the first ten miles of munici-
pally-owned electric tramways was successfully inaugurated. Prior
to this the only electric lines of any considerable extent were those
of the Bristol Tramwayvs and Carriage Co., which commenced run-
ning electrically in October, 1895, and the Dublin United Tramways
Co., which were opened in May, 1896.

At the present time there are no less than 153 eleciric tram-
ways and light railways in the United Kingdom, with nearly 2,000
route miles in operation. Many of these are in groups, physically
connected up and maintaining an interchange of traffic, and hence
the possibility arises of conveying goods as well as passengers over
these lines. Every Electric Tramway and Light Railway Order
contains a schedule of the articles allowed to be carried and the
maximum rates and charges for the convevance of almost all classes
of goods, animals and things which include such heavy pieces as
boilers, stone, machinery, etc., of which any single piece may weigh
over eight tons. In fact, such facilities are granted for the car-
riage of goods on electric tramway systems, that it is impossible
to forecast the extent of the probable development in this direction
in the immediate future.

It will be apparent therefore, that the very short time which

has elapsed since the introduction of electric traction, has pre-.

cluided any very striking progress on the “goods” side of these
undertakings; indeed, in some cases, it has not be2n possible to
meet adequately the demand of “passengers.” On the other hand,
however, it has been found that on many of the interurban and
rural tramways, the traffic receipts from passengers have not been,
and are not likely to be, sufficient to meet expenditure owing to
the high initial cost of construction. The problem of goods traffic
is thus, at the outset, confronted with two difficulties of an entirely
opposite character. On the one hand the town systems are already
overcrowded with cars and are earning enormousg profits; on the
other hand the urban and rural systems are handicanped by un-
remunerative capital and are limited in their scope and extent. It
1s true that this is only one aspect of the subject, but typical of
many other difficulties which present themselves, and are the first
and most important requiring solution, and it is clear that some
compromise must ultimately be arrived at.

There will be no need to enumerate those towns which are
fortunately situated in having good dividend-earning undertakings,
but some instances of the opposite class may be cited here in
order to indicate clearlv the necessity which exists for them to
use all their available powers in order to increase their earning
capacity. The following tabulation shows the loss sustained in ope-
ration on a passenger traffic basis.

[.oss on FKlectric Tramway Undertakings.
Commencement Length of

Names, of electric line Deticit
running. open, miles. for 1904.
DN . . csiains seised 1899 25 No profit.
EAEEERIDRE « o ¢ oiv s wne s 1901 o3 NoO profit.
BIREEDELE o ccoss0eine s 1899 24 £5,138.
N~ o2 i % b e 1901 13 £4,779
T A N R 1901 19 No profit.
Burton-on-Trent ....... 1903 S No profit.
R 1900 6 £1,485
FRERWOEER <« o000 00 000 1902 1 £1,780
R - s s as doinan 1898 11 No profit.
Huddersfield .......... 1901 3D £4.911
D (e i e o 1903 12 £1,920
T P 1903 3 £2,833
o ook i e B Horse trams. 16 £1,330
LDWEBEORL .« . co0s006eses 1903 h £226
Northampton ......... Horse trams. £392
O R P 1902 "S £7,.826
T e R N S 1903 13 £543
IR & o os o b are 1902 D £4.037
Rotherham ........... 1903 0 £17
T I 1900 19 £341
WREETREEE: oo o006+ o8 : 1902 9 £783
Wolverhampton ....... 1902 13 £2,366
Great Yarmouth g 1902 D £215

The position in whuh these undertakings find themselves is
indeed unfortunate. Before commencement of operation it was
almost impossible to tell with any degree of accuracy what the num-
her of passengers per car mile would be, and hence the nature of these
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promotions has been highly speculative. When once this figure has
been ascertained it is in most cases almost invariable from year

to vear and so, unlike most other business ventures, the tram-
way is absolutely circumscribed in its development. So far, how-
ever, we have been referring to passenger traffic alone. There re-

mains yvet one solitary hope to admit of these concerns being placed
That hope is in the carriage of

on a sound financial footing.
goods.

Attention was first called to the potentialities of a goods traffic
on electric tramway systems by passing the Light Railways Act, in
1896, which to all intents and purposes has in almost every instance
been used to obtain electric tramway powers instead of applying

under the Tramways Act, 1870. The Light Railways Act was passed

with the special object of facilitating the transport of goods, but
more particularly agricultural produce, from country districts to
It has not yet fulfilled the

railway centers, canals, towns, etc.
object of its existence, but indirectly, through the construction
of a large number of interurban tramways and light railways,
it may ultimately do so.

In 1500—1901, the writer was interested in the development of

the Sauth Lancashire Tramways, which serve an area full of prom-

ise for the most successful growth of goods traffic, a careful canvass

showing an enormous amount of road conveyance of a wide variety

of goods. Papers by the writer were read on the subject before the

British Association in September, 1901, and the Liverpool Engineer-
ing Society in January, 1902. The compilation of these papers neces-
sitated enquiry into all sorts of conditions, pro and con, which exist
in this country: into many similar cases on the continent and in the
United States. where more progress has been made, and the discus-
sions which arose at the reading of the papers brought out many
novel and striking features. Several of these will be referred to
further on in this article.

The next step has been a practical application of the powers
which hitherto have lain dormant. It consists in the inaugura-
tion of a local parcels service on several systems, on some of which
it has been very completely and extensively organized.

The undertakings which have made this attempt are: Manches-
ter Corporation, Bradford Corporation, Dublin United Tramways
Co., Ltd., Dundee Corporation, Edinburgh and District Tramways
Co.., Ltd., Huddersfield Corporation, Bury Corporation, Gravesend
and Northfleet Electric Tramways, Ltd., Ipswich Corporation, Read-
ing Corporation, Potteries Electric Traction Co., Halifax Corpora-
tion and the London United Tramways Co.

A full description of most of these schemes has appeared in the
technical press, but it is not the intention here to describe or enlarge
upon the details of a parcels service. It will suffice to remark that
the Manchester Corporation has designed a special goods or parcels
van, which runs between the passenger car services throughout the
day. The van is almost identical with the type which has been
used for many years by the Pittsburg Express Company, Pittsburg,
Pa. It is a clear indication that the business will not be allowed
to rest within the limits of parcel conveyance, but that when some
of the more obstructive difficulties have been overcome, the carriage
of goods will commence in earnest.

Beyond the movement in connection with parcels, very little has
yvet been done towards inaugurating a comprehensive goods service.
The Huddersfield Tramway Department are carrying coals over their
lines, and in 1901, the South Lancashire Tramways Co., appointed
a goods traffic manager, but gave up the idea through want of
capital.

At the annual meeting of the Potteries Electric Traction Co., on
April 11, this year, the chairman, Mr. G. F. M. Cornwallis-West, said:

“There had been an increase again in the parcels traffic, the number of
parcels carried being 209,633, and the receipts had increased correspondingly.
Other tramway undertakings, both municipal and otherwise, had taken up
this important subject, and the Potteries Company had been the model in
many instances upon which these systems had worked. It was to be hoped
that in the near future it would be possible for these concerns to form some
sort of combination whereby they could act as each other’s agents in the
districts they serve, and so enormously increase the volume of business, and
thus reap the pmfm now obtained by intermediaries. The carriage of heav-
ier goods was receiving the directors’ attention, and application had been
made to the local authorities with reference to the construction of sidings to
tacilitate such traffie, but so far unsuccessfully.”

This undertaking is one of the large group of tramways asso-
ciated with the British Electric Traction Co., and it may be as-
sumed therefore that the foregoing speech indicates that the British
Electric Traction Co. attach considerable importance to the goods
traffic problem.

In enumerating the difficulties of inaugurating a goods service
on electric tramways, no regard need be given to such objections as
may be classed as @®@sthetic, constructive, or purely traffic troubles.
These are simple and weigh but little in comparison with those of
a more obstructive and real nature. Indeed, there are some which
must be removed, notwithstanding the facilities and powers already
conferred by the Acts and Orders, before any business can be done.

In the first place even the carriage of parcels has met with strong
local oppcesition in Manchester, and has involved the corporation of
Manchester in serious litigation on a question, the decision of which
will be awaited with great interest.

When the scheme was proposed, it met with determined opposi-
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siclans and gave a judgment of $15,000, which was paid by the
company. Some months afterwards plaintiff was seen in the back
yard of his house chasing stray chickens off his premises.
Another case was that of injury to an engineer in East Texas
In a collision. The usual c¢laim, “spinal-nervofis injury,” was made,

which was supported by the usual medical testimony. The jury
awarded him $8,000 and very soon after the money was paid he
actively engaged in business, and has ever since enjoved good
health.

A freight conductor who was injured in East Texas in 1902
claimed to have sustained an injury to his nervous syvstem, and
received in involuntary settlement $1,850. The following year he
was again injured and his nervous system was again deranged:
he also alleged that his hearing was greatly impaired. In support
of these claims he furnished certificates of several physicians. The
company paid him $2.300 and a few months after this he entered
the service of another company in the eastern part of the state
as conductor of a construction train.

In the spring of 1904 this same man entered the service of
a railroad company in the northern part of the state as switch-
man, ana was again injured, this time c¢laiming that the hand-

hold on a freight car had pulled loose, allowing him to fall to the
ground, striking his back, with result that his nervous system was
again shattered.

An investigation of his former history showed that some four
years before he had sued a railroad company for damages for in-
juries sustained by reason of a fall from a freight car on account
of alleged defective hand-hold. The injuries complained of in the
petition were “'shattering of the nervous system and loss of man-
hood.” The company settled with him and his attornevs for $800
and he left the In view of this fact the last company
refused to make any pavment for the injuries received. and a suit
was instituted. The suit was continued several times. and it was
ascertained that while the suit was pending he engaged in the
ralliroad service at another point in the state, and his nervous
system was again ruined, and his manhood again lost in another
hand-hold accident, this being the third accident of that character

Service.

In which the nervous system of this unfortunate man had been
wrecked.
Another case was that of a passenger who claimed that in the

spring of 1903 he was injured by slipping on a banana peel which
had been carelessly left in one of the coaches,.the result of which

o — = i S
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was Injury to the “spine.” This claim was declined by the com-
pany and a suit was instituted. Investigation of the claimant's

history showed that some three years before he had a suit against
another railroad for injuries alleged to have been received In a
collision. The jury awarded a verdict of $2,500. While the motion
for a new trial was pending the plaintiff, believing himself secure
from observation, abandoned the use of his c¢rutches, and was seen
running to catch a train at the station not far from the place where
the suit was pending. When these facts were brought to the atten-
tion of the court a new trial was granted.

While the banana suit was pending the plaintiff moved into
a remote part of the state and went into hiding. He was traced
and found hard at work as a fireman at a cotton gin, his duties
requiring the exercise of all his muscular powers. It was also
found that after the banana peel accident he had made application
to an insurance company and represented to it that he was in good
health, a statement which was corroborated by the examining
physician of the insurance company. The testimony of witnesses
to these facts was procured, and upon seeing the depositions on
file the suit was dismissed.

| will mention but one other case which, although like most
of the others, is rather remarkable in one respect: The sufferer
in this instance was a brakeman who claimed to have been injured
in a derailment on one of the lines leading out of Houston. The
usual claim of injury to the spine’” and nervous system was made,
also inability to perform manual labor—all of which was supported
by medical evidence. The company paid in settlement $4,500 after
suit had been instituted. Within three months from the payment
of the money this phvsical wreck took the first prize in a cattle
roping contest held in one of the cities in North Texas. [ believe

that the record shows that he roped, threw and tied a steer in 27.5
seconds.

Standard Bridges on the Harriman Lines.*

The accompanying drawings show all the details of the common
standard 110-ft. through riveted truss bridges used by the Harriman
[.ines. They are essentially similar in all respects to the 100-ft.

span shown July 28, and an extended description is not necessary.
The estimated weight of one span complete is 185,000 1bs.

*"vevious articles appeared in the Railioad Gazette, Marveh 17, 24, 51,

April ¢, 13, 21, 28, and July 28.
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Ball freight which have been delayved. This form is also used by
yardmasters in reporting the forwarding of such cars, delayed by
any cause, when not sent out in the proper train. The passing re-
port, form 101, is used only by agents or vardmasters at a small
number of important stations, and is a progress report for the in-
formation of the superintendent of car service. The final report,
form 103, is used by all agents in reporting arrival of cars at
destination.

It is provided that local merchandise traveling as Red Ball
district terminal reached

freight shall be red balled to the last
before distribution begins, after which the car travels on local
trains. These cars are handled on form 1,173. ILess than carload

shipments may be waybilled on Red Ball freight waybill form
1,171 or 1,172, but no symbol letters and numbers must be used on
such waybill. It is specially provided that Red Ball freight must
be handled only on trains designated or covered by special in-
structions, and that all Red Ball freight must be bunched as far
as possible at district terminals for movement in such trains; these
trains to be filled out with Green Ball freight. Cars containing
freight other than the commodities given in the book of instructions
must not be billed or the special classified waybills without per-
mission from the office of the superintendent of car service. The
diversion of all loaded cars in transit is handled through the office
of the freight claim agent, and whenever a car is diverted the agent
making the diversion shall notify the freight claim agent jointly
with the superintendent of car service, by wire, giving new con-
signee, destination and routing. The general monthly report of the
movement of this freight is shown on form 108, in abbreviated form.

The Air-Brake Law.

The Interstate Commerce Commission, acting under the author-
ity vested in it by the law of March 2, 1903, proposes to make a
change in the requirement that there shall be a certain percent-
age of air-braked cars in all trains, increasing the minimum be-
yond the present 50 per cent., provided it shall prove reasonable

and practicable to do so. As a preparatory measure,

THE RAILROAD GAZETTE.

the Commis-

VoL. XXXIX., No. 7.

sion has called upon the railroads to report to it before October
1 the average percentage of air-braked cars used in [freight] trains
during the past six months. The law empowers the commission,
“to more fully carry into effect the objects” of the law, from time
to time, after full hearing, to increase the minimum percentage of
cars which must have power brakes in use. It is held that suf-
ficient time has now elapsed to permit the railroads to make any
necessary preparations. In the preamble of the present notice it
is said that “it has been brought to the attention of the Commission
that dangerous conditions frequently arise from the buckling of
trains under emergency applications of air on trains insufficiently
air-braked,” and that it now seems practicable to increase the afore-
sald minimum percentage without serious inconvenience to the car-
riers. After the required information has been received, a day for
a hearing will be appointed. The roads are to report also the
number of freight cars in use and the number equipped with air-
brakes; and they must also send a statement of any instructions

which have been issued respecting the use of air.
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Standard Bridaes on the Harriman Lines.*

The drawings herewith show the Harriman Lines’ standard 125-
ft. riveted through truss bridge. It differs in some essential details
from the 100-ft. and 110-ft. spans previously shown, notably in the
introduction of a fifth panel and in the design of the diagonals. In
the intermediate panels of the 125-ft. span the diagonals are fabri-
cated wlth an I-section from four 6-in. x 3%-in. x 1-in. angles and a
9:45 x 145-in. web plate instead of two 12-in. channels with single
]aeing as in the shorter spans. Double diagonals are used in the
middle panel, built up of four angles 4 in. x 3 in. x & in. laced to
appreximate an I-section. The top and bottom chords are exactly
the same as for the shorter spans, as is also the lateral bracing both
top and bottom. The end hearings are correspondingly heavier and
stronger, but in the details of the design no changes have been made.
The cstimated weight of one '-;pan complete is 220,000 1bs.
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appeared in the Railroad Gazette March 17,
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Reports on the Mentor Disaster.

Coroner Siegelstein, of Cuyahoga County, on August 16 ren-
dered a verdict in connection with the wrecking of the Twentieth
Century Limited at Mentor, Ohio, on the night of June 21, in which
19 lives were lost. The Coroner holds that Walter K. Minor, the
telegraph operator at Mentor, opened the switch which caused the
accident. The verdict, in part, is as follows:

“1 find that the switch was opened by
night telegraph operator in charge of the station. [ reach this find-
ing by deduction; i.e., after having read over the notes on the
ltestimony taken at the Painesville inquest, which 1 attended, and
the testimony taken at my own inquest, I find that the time (accord-
ing to observations taken by this office), from which the headlight
of the Twentieth Century Limited train is seen approaching [rom
the station platforin at Mentor until it reaches the switch, 1s a
maximum of 31 seconds. During this brief period of time, 1f Mr.
Minor did not throw the switch on that night, and another person
did, then that person must have appeared at the switch from some
unknown place, unlocked the lock with a key, removed the lock,
taken the coupling pin out, turned the switch, put the coupling pin
in place again, placed the lock in the hole of the coupling pin,
locked the lock and disappeared—a physical impossibility 1In my
opinion. In the 500 folios of typewritten testimony taken at my in-
quest there appears not one word tending to show the presence ol
anyone but Minor, who was in charge of the station that night, in
the immediate vicinity of the station or the switch, immediately
preceding the wreck or afterward.

“Hence 1 can only come to the conclusion, which is reinforced
by other points of the evidence, that Walter . Minor opened the
switch, but whether he did so of his own volition or by telegraphic
orders of a superior officer I am not prepared to say.”

State Railroad Commissioner J. C. Morris on August 17 made a
report from which we take the following essential paragraphs:

“The derailment took place about 70 ft. east of the frog. 'I'he
main track was found to be in good condition and the switch points,
stand. bridle rods and all attachments were found in good working
order and neither main track nor switch showed any signs of having
recently received any repairs, which proved at once that neither
the physical condition of the main track nor of the switch was iIn
any degree responsible for the accident.

“An examination of the operator’s train report showed that no

Walter K. Minor, the

THE RAILROAD GAZETTE.
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train No. 10, eastbound, at 8.31 p.m., which did not stop, and the
arrival or No. 26, the wrecked train. A further examination of
the operators’ train reports at Wickliff and Willoughby, telegraph
points immediately west of Mentor, and the original train sheet
kept by the train despatcher at Buffalo, confirms this and shows
no discrepancies in the records in any manner. A number of per-
sons were interviewed and their statements, together with the testi-
mony as given by the operators, train despatchers and train crews
before the Coroner of l.ake County, corroborate the official train
sheet in the despatcher’s office at Buffalo. The only eastbound train
between Collinwood and Mentor was freight train 5919, which was
passed by No. 26 on the four track portion of the road about nine
miles west of Mentor, 5,919 running on track number 4 and No.
26 on track number 3. Owing to the distance from Mentor to the
point where No. 26 passed 5,919, and the fact that there are two
telegraph offices, one at Willoughby and the other at Wickliff, be-
tween these points, would indicate the improbability of the switch
lat Mentor| being opened for the purpese of permitting 5919 to
clear the main track for No. 26. 1 find that the switch was in
the position of “open” and had been placed and locked in that posi-
tion by some person in possession of a switch key.”

Commissioner Morris then recommends distant signals for fac-
ing point signals, and the use of easier curves at the entrances to
passing tracks. He says nothing as to who misplaced the switch
except that the coroners and the railroad company have put forth
every effort to discover the one responsible.

Standard Bridges on the Harriman Lines.*

The 140-ft. riveted through truss bridge shown this week again
has some differences in the details of the various members over
any of the shorter spans previously shown. The number of panels
has been increased to six with single diagonals in each panel. These

are made up of two 15-in. channels, 45 1bs. and 50 1bs. per ft., with
single lattice across the top flanges.
cover plate 2
apart; two top flange angles 3% x 31, in. x %4 in., and two bottom
flange angles 515 in. x 31 in. X
cated in a similar manner but of heavier sections.
chord two 15-in. 40-1b. channels with 1,-Iin. side plates are used as
in the 125-ft. span.
273.000 1bs.

— —

The top chord®is built up of a
Iin. X 93 in.; two webs 18 in. x % 1In., spaced 121 in.

2% 1n. The end diagonals are fabri-

For the bottom

The estimated weight of one span complete is

- r——— - E — - —

— - - —_— — i — -

*Previous articles apoeared in the Railioad Gazette Marceh 17, 24, 31,

trains passed Mentor in either direction between the passing of April 7. 14. 21, 28, July 28, August 11 and 18.
T }
I o
0 |® s B H - &
& ' = § 1 £
O Ywl® :"13 : Firrshed : : i : : N
W w4 : e v . 1 | g
K X~ gZlanvcror Botr o8 é l@ O) W v §§
Oy (@ N (8 wanted with Poe) S e [ - &.’" %ﬁ"
; : —
’ : X ! (& o wthov’t « ) ﬁéf‘?_/{fé__*,i!,i‘._ k“?“'l : §"ﬂ%
. R P $ X
T P
END FPIN WITH LOMAS NU7.
PLAN OF SHOE (FIXED ENG) PLAN OF SHOF
(EXPANSION END)
L 0 4 2 Wanted.
k—-{g‘i-h! F_{aé.-

V hd ’,: ' 71 N o
ﬁi‘?!! of /S , l#ﬂ?’/‘i /7. 45/{5’:—/0/{5’ 'n! o fﬁf F 4 Lo £/5 ! I *'ZPE 75 . '30” )9"'6*/?:’7 %
,Dbﬂ!!'tyi’b {4'- 2 » #F)/ i Jx o ‘?/ f SxIx - P /ggj ; # 5"’ ..-4!'7% FillerF/s. 4?5/?}’?’ 4 '4155 A3 j

- 1 ¥ _ I - .ty it - v ’ TN ¥
j:_ ” ‘\x I ' 2;;.{— 6.:;:-4’1”5 5;??5 Ii‘ ' ',erg f;.?éx;g; ;r/, 14
| R.-LL5 PrOx - N o l ‘ | ey /7 o
A 8 2t 6o e e R ] . PRy ey o
= g "\:- /v -
| S O D M| Solt pl on side M 2% %2 175 (EBAED S OO0
O o O} i0 Ot tomard cenfer | i, 4 e
“ O! p_?{;j‘_:g_: V724 g bo/lts i I / P i\
| ; |
T T e
e SLE e >
SECTION (EXPANSION END)
L4
., |Ke———— L e
Mrers -, ¥ 1;*/&[ 4 J}t?j;g ) .*'/i Holes

o] = eIy
% pox

:‘Ezrf?ed ard /olsled
o ¢ ararr.

”
v |
_ ) s all
| *1 :*/3' : | ) T Botts

PLAN OF WALL PLATE (EXPANS/ION END)
2 Wanled.

FOLLER CAST STEELL (25ers Mearied)

Details of End Bearings for 140-ft Riveted Through Truss—Common Standard, Harriman Lines.

4

I
.

PR

PLAN OF WALL FPLATE
(EXFPANSION END) 2 Warted.




AvcusTt 25, 1905. THE RAILROAD GAZETTE.

=

T 006000000006 5000
' -:{} :
— = mi_ - & L A = 1
[

L)

Ly X 1 b

4 L \ SAF - J L] & I-
0000O0o! o / . o © .
0000 00| /125 /25 | SRR ——"

DOV 'Y 0 Q0L
'-." -.1' . a .
4 :L}ﬂ-ﬂuﬁf — - A
i

- i

v 30
/ Cor. FU, 2!53, " %
2Webs  18%§ X
2% 33'x 35'x 0 |
205,5x35 %5 §
3
&
0
= uﬁ |
i \
S ] _
-
Y S
¥ 3 3
-
53 )
|
 bd | 5
2% P~ | MY
i ﬁ | ;&u
g [0 I AR
S |90 | 8 D;
h M BN
W L I | ®o
;‘F oh e I
ll':- | .
Mt SPLICE. i | e
| @, ® L4 | [ ]
2,4 Boters P | [
L R L FT i L
HHIE IR 25017% 457§ oetetN e Bt
el e . fffﬁﬁpifﬁfﬂr '. '...h'.-"' . | ¥, _,-l 4 » | ::
” :I|: (e ” e . * : . &Y, 5154 fjt Ilfj:pf .
I /5_"”—’: 38 S840 s : 25ide Pls, /2r % BT
y | (Oleli 00| '
o ]‘@ ._'l.__._-_, . j '. 1 .

LY
1 |-_"| L) |

' e\® o lfj-ﬂﬂﬂﬂﬂﬂﬂli | 0O 00 00O

o —— e

&

- — S T e a—

— —

Y~ N PR XN g,

| Dovble Lottice

2%y

he: e
Sirnc/e lacs """:;' rL‘«rﬂ
k. ps b .. v Y BOTTOM LATERAL. BRACING. &

- I
- f’: Note: ﬂmﬁ‘g orherwise nofed all rivers wi//
O be ! ararm. ond mil/ e covrnfersunk,"

»0fjo000

- : — 7
A Y g " flattened or chippped as moy be re-
I e de i guired for cleararce. 4 2 Feet
k il i b bl TR MR A RN s e i el
e — e e e o e SR o S
' * &y r Fr
e | 245 3737
. . N 74X X VX1 W S - K W ) .+ O~ N O N O B~ O O+ SO O - O - N N 3
" {1 4} ” 4; ﬂmgﬁzﬁﬂm
| s ) ; ' oF
- ‘ A P4 . .
| | \ [ - 'F r y
"E I l kﬂ* f“'} ) %3" nesb ~. .‘5-.95__'-»"'; r j
‘hﬁ : 4 ! i Sl - -
N | ' .
‘ ;. o % & Date cot ovt m".%rﬁw‘// o
: ' &l : '.‘9* FPrate as per Clavse 52, | r‘ B T ORITT Y RN S
4 N a7 ) C5. Specification 1006. | |
e - i — P . | / - e = = =
l | i ‘ T-FI l"’ gL

g s i I i st .

' .7 4 : / : : ;
k---234 " she--234 " S4---23 4" S - 234" S~ -2F 4" S 234 “of :
’. 0 : :

i

I

I

Y

- . : _ | i ’
P o Y sty
VANV AN AN AN ANk bl
B R 7N T W P i S | .

1 ' T0P LATERAL STRUT.

e —— — e ———— - — e — — —

i‘- - L ——----—————---—-—-—-—-—-i-l-.‘1-—- = aw == o = == K -l--._. x Iii-*
'-ll' ) u

CENTER _LINE

———

O 000 OO0 O O 00V OO0O O O O O O 0

ol e - . .
S b e . T k. | i W Wy, Ry M Ay e Wy g - -
= - 3 i

0000 000000000 0 0 0 0 0 O

> » T leee btRelNOOOO0OOIYvO0O00OO O o C o -, g S IEmeaa I:ﬁ
) ! / I (e weis e O I \g$’ ! . : | 1oL | '
/23 }_— - ——t-et e o oo o 000 00deNe'06 00 6+ — -0—O - -7 —— = it
—_ | ] F ] e - T
i w = 5 - .
: ey =
-234

, 2Filers, |
r _ - { ¥ i
Te] < A e e A [~
o —r g g 7
L 2 &y , . o gf . u.'_i:- .
2.":, ﬁrﬁ-r/g -.. ?rfiﬁff’j e : :l
I. aﬁ ﬁj.;u O "\h'{‘-
- >y »
m&,u‘?{_ﬂg_rf:. | f’fffrﬁf - : |
: o - l
.
4 I
. B y _ror :' ftf-ﬂr#;éf - —X
— | sz@'ér}; o L-f
» | - O C0OO0C0OO0O0O0O0 0O
|ql » | ——— N o __©C 00000000000}
§ -
. "3 e P
s——o—<1 | D —— el |
K. O = o \ oy . g "'-- |

| STRINGER. INT. FLOOR BEANM. END FLOOR BFANM.
Details of Side Trusses and Floor Framing of 140-ft. Riveted Through Span—Common Standard, Harriman Lines.




224

months’ notice of his intention to do so, and is thereupon entitled
to receive from the fund an annual allowance for the rest of his
life. It is stipulated that for every year of service in the depart-
ment he shall receive one-sixtieth part of his annual rate of pay,
but in no case shall the total yearly allowance exceed two-thirds
of such annual rate of pay. It is also provided that the board may
extend the provisions of the superannuation to cases where the
contributor’s service is not less than 35 vears but does not amount
to 40 years. A contributor who retires with the consent or by the
direction of the Minister on the ground of being physically unfit
for further duty is entitled on his retirement to receive an allow-
ance ior the rest of his life as stipulated above. 1t is provided
that if any contributor veluntarily retires from the service of the
department before becoming entitled to a retiring aliowance under
the act, or 1f his services are dispensed with from any cause other
than misconduct, he shall be entitled to a refund of the whole
amount actually contributed by him to the fund, but without in-
terest, together with anv compensation to which he is entitled
under the Government Railways act of 1887. Contributors dis-
missed or those whose services are otherwise dispensed with from
misconduct are likewise entitled to a refund of the entire amount
which they have actually contributed, computed without interest.
In the event of the death of a contributor before retirement his
legal representative receives the entire amount paid in without in-
terest, in the same manner as with one who voluntarily retires
prior to the expiration of his time. But if such contributor dies
leaving a wife or children who survive him, thén in place of such
payment to his legal personal representative it is provided that
there be paid to or for the benefit of the widow during her widow-
hood the annual sum of £18. with an additional sum of 5s. a
week for each child until the c¢hild is 14 years old. These annual
pavments are to be made at the discretion of the board, but in no
cases shall payments be at ionger intervals than four weeks. The
widow has the option, however, of receiving in a lump sum in place
of this allowance such portion of the amount of contributions ac-
tually paid by the contributor to the fund and of the compensation
to which the contributor was entitled under the provisions of the
Government Railways Act as the board may determine.

If at any time the pay of a contributor is temporarily stopped
by the department on the ground of 11l health he 1s allowed to con-
tinue to contribute to the fund and his rights to the benefits pro-
vided are not affected by the stoppage. With regard to determin-
ing the annual rate of pay as mentioned in the previous paragraph,
it is provided that this rate shall be taken as the rate the contrib-
utor was receiving at the time of his retirement, unless within
the previous five years he had served in a lower grade. In that
case. the average rate during the seven years next preceding his
retirement is taken. But where a contributor’s pay is temporarily
reduced. or where through age or infirmity he is transferred to a
subordinate position to that which he previously occupied, his
retiring allowance is computed on the maximum rate of pay he
received before such reduction or transfer.

At times when the fund is unable to meet the charges upon
it, the board is instructed to set forth the fact to the Colonial Treas-
urer, stating the deficiency and the causes, and the Treasurer is
authorized to make good the deficit without further authority. Re-
tiring allowances and other money granted under the Act cannot
he assigned or in any way alicnated from the grantee and these
orants are not subject to the Bankruptcy Act of 1892,

A servant girl riding in a third-class compartment in Hungary
carried with her three gallons of alcohol in a demijohn which by
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some accident broke, so that the alcohol ran over the floor and also
into the adjacent compartment. There a countryman touched it
with a lighted match “just for fun,” to see if it would burn. It
did burn, and so did the car and the next one, and the poor girl and
two other passengers.

Automatic Block Signals on the Erie.

The Hail Signal Company has taken an order from the Erie
Railroad for equipping with automatic electric motor semaphore
block signals its line from Bergen, N. J., two miles from the Jersey
City terminal, westward to Middletown, N. Y., 66 miles. The contract
covers 175 miles of track. There will be 82 single-arm and 33 two-
arm signals. In blocks more than one mile long, the distant signals
will be on separate posts, but between Bergen and Suffern the blocks
are shorter and distant and home signals will be on the same post.
The lengths of the blocks vary from three-fourths of a mile to 13
miles. This is the first important installation of automatic signals
which has been made by the Erie, and the new signals will, for most
of the distance, displace controlled manual block signals. The auto-
matic block signals are to be worked by storage batteries charged by
wire lines from generating stations at Rutherford, Ridgewood Junc-
tion, Suffern, Oxford and Middletown. A portion of this line is
four-track, and on this portion bracket posts will be used. Parts
of the line close to the eastern terminus have been four-tracked
for many years, and the present signals are on bridges; these
bridges will be retained. The Sykes lock and block apparatus,
which 1s to be displaced, has been in use about 18 years, and much
of it had reached the age at which it would soon need to be
renewed.

The five charging stations have each a 500 volt, three k.w. direct
current generator operated by a gasolene engine. The charging
lines will be No. 10 hard drawn copper wire. The contract also
calls for 95 electro-mechanical slots for existing signals and 27
highway crossing bells.

The Hall company has also closed contracts recently with the
Chicago & Alton, the Union Pacific and the Alabama Great Southern.

Standard Bridges on the Harriman Lines.*
The 150-ft. span through pin-connected truss bridge illustrated
this week is the first of the Harriman Lines standard designs
shown for this type of bridge. There are six panels, the two center
panels have double diagonals, one of which consists of two bars
“ in. X 1154 in. and the other of a single bar 5 in. X 1 in. The in-
termediate panels have single diagonals each 7 in. x 3 in. The
top chord is built up of a cover plate 21 in. x 3% in.; two webs 18
in. x 1__. in. spaced 14 in. apart; two top flange angles 316 in. x 31%
in. X <5 1n.,, and two bottom flange angles 31 in. X b in. X 74 in.
The end dlagonals are fabricated in a similar manner to those
shown in the 150-ft. riveted through truss bridge which was illus-
trated last week, the only difference being the distance between and
in the thickness of the web plates, which are spaced 14 in. apart
instead of 13 in. and are 34 in. in thicknes® instead of 5 in. The
bottom chord is made up of two 15-in. 45-1b. channels and two 12-in. x
'/,.-in. side plates. The estimated weight of one span complete is
304,000 1bs. as against 311,000 1bs. for the 150-ft. riveted through
truss span shown last week.

P —

*I'revious articles appeared in the Railroad Gazette March 17,
April 7, 14, 21, 28, July 28, Aug. 11, 18, 25, and Sept. 1.
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passengers carried during the year and average fare for each pas-
senger carried. In addition to this a classified list of employees
1S given, with the average hours worked per day for each class and
the average number of hours constituting a day’s work.

A summary of the data given in the tables show that there
are 25 separate electric railways now being operated in Michigan,
having 1,158 miles of single track. This would equal two lines
from the Straits of Mackinaw to the southern line of the state
and two lines across the state at its widest point, a wonderful de-
velopment in the few years since the use of electricity as a motive
power.

The capital stock of these electric roads is given at $34,075,000,
of which $1,600,000 is reported as preferred stock. The actual value
of the roads with their equipments will approximate $45,000,000.
l.ast year 18 of these lines spent $1,682,718 for permanent improve-
ments, 10 of them extending their lines to the extent of over 62
miles.

During the vear 151,001,029 passengers were carried on these
lines, the sum of $6,581,275 being received for passenger traffic
alone. - The average rate of fare for all passengers carried being
04145 each. During this same period the receipts from freight traf-
fic were $229,612, and $99,314 was received from other sources,
making the total receipts of the 25 lines $6,910,201. The receipts
of the electric roads in the state for one year equals the entire
expense of the state government for the same period.

The combined lines operate 1,494 cars, of which 1,352 are for
passenger traffic.c Many of these cars are of the most elegant
modern construction, especially those used on the interurban lines.
In furthering the conveniences of travel 17 of the lines give uni-
versal transfers, the lines that do not, being the ones operating
outside the cities, or where the lines are continuous so that a
transfer is not needed. On five of these lines transfer tickets are
given where one transfer has already been made. The usual price
charged for a single ticket is five cents, and on most of the inter-
urban or county lines tickets are sold at the rate of one and one-
half cents per mile, but almost every line has different conditions
in selling tickets, such as “six for 25 cents,” “50 for $1.50,” “less
per round trip,” “school children tickets,” “laborers’” tickets at

certain hours,” “party tickets,” etc.
At the time the canvass was made the lines were employing in
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of $1.89, ranging from $4.16 for a division superintendent to $1.12
for the most common laborer. Among the classified employees the
wages of a large per cent. are computed by the hour, none of the
classifications averaging more than 11 hours per day, the average
of the entire canvass being slightly above 10 hours for each day.
The statistics show that approximately 50 per cent. of the receipts
of the electric lines in Michigan is paid for the labor they employ.

In 1895 Michigan had but few electric lines outside the prin-
cipal cities, a partial canvass made that year showed many of the
lines on the verge of bankruptcy. The aggregate capital stock of
all the companies was less than $8,000,000. They operated 400 miles
of track, much of which was in very poor condition. The annual
receipts of all the companies were reported at $2,231,468, while
their indebtedness approximated $11,000,000. At that time 1,865
employees were canvassed, 75 per cent. of this number were con-
ductors and motormen. Although this large per cent. were of the
better paid employees, the canvass showed that the average per
diem received by all employees was only $1.69. The canvass eof
that vear also showed that over 13 per cent. of the employees were

compelled to lose more or less time.
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Standard Bridges on the Harriman Lines.*

The 160-ft. span through pin-connected truss bridge shown this
week differs but little in regard to details of its various mem-
bers over the 150-ft. span bridge shown last week. The number
of paneis and the method of bracing remains the same, but the
diagonals are slightly heavier. The top chord is similar in every
respect excepting that the cover plate is #g% in. X 24 in. instead of
3¢ In. x 21 in., and the web plates are 20 in. x 34 in. instead of 18
in. X 15 in. The spacing of the web plates remains the same, 14 in.
The bottom chord is made up of two 15-in. 55-1b. channels and two
12-In. X 9g-Iin. side plates. The end diagonals are fabricated in a
similar manner to those used in the shorter span, the only differ-
ence being in the width of the cover and web plates. The end bear-
ings are also practically the same as those for the 150-ft. span,
excepting that a few of these parts have been made a trifle heavier.

The estimated weight of one span is 348,000 1bs.
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the aggregate 5,144 people who were paid an average daily wage April 7. 14, 21, 28, July 28, August 11, 18, 25, Sept. 1 and 8.
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1O tons, and which averages 40 per
working period, we should expect the repairs to cost (n F {
4 % 10 + 1 o cents per mile,

In text, this formula might
per ton of tractive foree per mile plus one cent per engine-mile,

Mr. Virgil Bogue suggests a formula in which the cost of re-
pairs and stores would be equal to 1728 times the tons on drivers,
the proportion of average load to full load., With the

he i-:lhil}' remembered as one cent

corrected hy

ceneral proportions of locomotives wherein the weight on drivers
s 4 or 5 times the tractive force, the cost by this rule would be
somewhat less than by ours, when the engine was fully loaded;

however, as he uses higher percentages for the average power ex-
erted by the engine, the two methods produce results not very far
apart.

The most difficult part of the proceeding is to fix upon the value

of-n in tormulad 14 but as the rule itself is intended only to give
an approximate idea of what the cost of repairs will be, it 1s
not necessary to 2o to too much refinement. Moreover, as pointed
out, the cost will vary greatly when the water or labor conditions

are very different, for all of which due allowance should be made
as heretofore pointed out. The most useful purpose of the rule is
evidently to permit us to caleulate the difference in total operating
costs, for engines of various sizes over the same division, when we

desire (o know the relative cost of handling trafhic by means of
large or small locomotives, In this case, any extra flue or firebox
work would probably be a nearly constant addition per mile for

either locomotive, so that the difference in cost would bhe generally
nnaffected. As stated previously, costs of both material and labor
vary so enormously throughout the country, or during a single year,
that aboslute values for totals cannot be expected, but fortunately, if
ounr rules are logically deduced, the difference of costs for various
methods of operation in the same district can be determined with
suflicient accuracy to enable us to find the cheapest speed, loading,
ete., for the territory in which we are interested,

The increase in cost of locomotive maintenance and operation
the larger sizes of the machine now in use is often com-
npon as comparing unfavorably with the reduced cost of
There is little logic, however, in such eriti-

due 10
mented
(ransportation charges.

cism. From our analysis, we have seen that it is natural to expect
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shorter span but are made of slightly heavier material.

Bore for 6% Ve z,
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ereater fuel and maintenance costs when the engine is enlarged.
More work unquestionably requires more fuel, and heavier locomo-
tives will certainly cost more for repairs than lighter ones. We
cannol IIUIH*, therefore, to ;.:l't'::ltly increase the size of the power, and
obtain large reductions in the cost per ton-mile on these two very
important accounts: the cost is sure to be nearly in proportion to
the work accompltished by the locomotive, which means that the
fuel and repairs per ton-mile in the same service will not vary
ereatly, although there should be some gain in favor of the larger
Cngines.,

But with transportation charges this is entirely different. Onui
side of the switching and vard work, a long train requires little if
any more labor or men than a short one, particularly since the
ceneral introduction of automatice brakes, and this fact alone is suf-
ficient to cause a very considerable reduction in the cost of engine
and train crews per ton-mile; thus the transportation accounts bene-
it at the expense of the maintenance charges, and instead of criti-
cisms, the fact that the total cost of transportation is reduced, re-
flects ceredit upon the practice of increasing the power of the loco-
motives, which alone is responsible for the economical results ob-
lained. (To be continued.,)

Standard Bridges on the Harriman Lines.*

- =

The accompanyving drawings show all the details of the com-
mon standard 180 ft. span through pin-connected truss bridges usedl

by the Harriman lines. The details are essentially similar in all
respects to the 160-ft, span shown Sept. 15, and an extended de-
scription 1s not necessarv. 'TThe principal difference in the 180-ft.

span 1s that it is made up of seven panels whereas the 160-ft. span

the
{hose

top and bottom
used in the
The end
bearings are also of practically the same design as those used for

diagonals and
manner to

end
a similar

panels. The
fabricated in

S1X
are

has but

the 160-ft. span. The estimated weight of the 180-ft. span which
s shown is 417,000 1bs. against 348,000 1bs. of the 160-ft. span
which was shown last week.

*'revious articles appeared in the Railvoad Gazette Mareh 17, 24, 31,
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ber of old engines every year, it, of course, being ascertained that
there are a large number that are worn out or antiquated and
of questionable service value. When the scrap engines are so re-
ported each month, an arbitrary amount, in one case known to
the author, of $17,000 an engine, is charged to the repair account
and credited to a replacement fund. It is evident that such an
amount as that named above is far in excess of the original cost
of the engines which it is used to replace, and if the number
scrapped each year be large and the average mileage small, the
charges against the repair account may easily reach 2 or 3 cents
per mile over and above the normal or actual cost of repairs.
There is no criticism intended of the wisdom of such a policy, as
it is doubtless the proper one to adopt, and many roads are bur-
dened with a large number of “antiquated freaks” which are worth
more as scrap than as motive power, but the importance of the
method of replacing locomotives to the cost of repairs must not be
overlooked, and it should always be considered in making com-
parisons of one road with another.

Very often it is not stated in the reports whether replace-
ment figures are included in the repair charges or not, and this fact
shows the uselessness of compiling large quantities of statistics
when the method of computing them is not known, nor is it even at
all likely that they have been worked up on the same basis. While
20 yvears has ‘been referred to as the probable limit of useful life
of a locomotive, it, of course, should be more a question of service
than of years. On very few roads will the average annual mileage
of all the locomotives exceed 50,000, although some engines may
make 8,000 or 10,000 miles a month. The author remembers when
engine 1,001 made two round trips a day on the Pennsylvania Rail-
road between Harrisburg and Altoona, as an experiment, and kept
this up for a number of months. This amounted to 15,000 miles
a month. Very frequently schedules are so arranged that a round
trip of 150 miles, and in some cases 200 miles each way, can be
covered every 24 hours in passenger service. This would correspond
to 9,000 or 12,000 miles a month, as the case might be. Under such
conditions we should expect these engines to wear out twice or
three times as fast as the average for all the engines, and al-
though they would have to be replaced that much sooner, the
cost of such renewals, distributed over the mileage performed,
would be no greater per mile run. Fifty thousand miles a year
for 20 years would make a total of 1,000,000 miles, and if some
engines ran 9,000 miles a month, they would reach this figure in
about 10 years. The road could just as well afford to replace them
then, as to wait 20 years at one-half the annual mileage, and bet-
ter, because if such service were obtained from all the engines, it
is evident that only one-half as many would be needed to operate
the road, and only one-half as much capital would be tied up
in equipment of this kind. The author believes in wearing loco-
motives out as fast as possible. By this he does not mean wearing
them out by improper treatment or careless maintenance, but by
the legitimate work of hauling trains. The faster they can be worn
out the sooner they will be replaced with modern machines, and
the strides made in the power and type of locomotives in the last
few yvears have been such that an engine only 10 years old is of
comparatively little use, except for branch service. It is very much
better, if it be possible to so operate the road, to have, say, 50
engines which must be replaced in 10 years, than to have 100 stay
in service for 20 years. This is what is meant by wearing them
out as fast as possible, so as to reap the benefits of new and 1m-
proved power.

But there is still another phase to the question which can
best be illustrated by an actual! case. An important line, having
a number of 1 and 11 per cent. grades, was operated with power
so light that only short trains could be hauled, or of respectable
length by double heading. An analysis was made of the freight
train movement for a calendar yvear, and it was found that if 20
new engines of larger size were purchased the saving in engine
crew and train crew mileage in one year would be sufficient to pay
the cost of the 20 new locomotives. It was no doubt good policy to
make the substitution, and as the line in question was part of a
large system, the lighter engines thus replaced could be used or
other portions with easier gradients, but the difference between the
price of the new engines and the credit received from the old
ones would constitute a very large addition to the repair account,
unless the difference were charged as a betterment to capital ac-
count, where it really belonged. Some roads like the Pennsylvania
are continually improving the property and adding to its initial
value out of the profits, all of which is sound business, but if these
betterments are charged to repair accounts, as they often are, it
Is absolutely useless to compare operating expenses between dif-
ferent roads or different periods.

Apropos of this discussion a number of new and powerful pas-
senger engines were put on a part of one of our western systems,
displacing lighter engines, which were sent to other territories.
These being replacements were naturally charged to the repair
account. The first year that they were in service, each locomotive
saved $5,000 by reducing the number of sections and double headers.
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This saving naturally accrued to the credit of the transportation
department, as it was principally in train crew wages, but motive
power ccsts had risen by the charges made against maintenance
to provide for the purchase of the engines.

There are still other times when renewals are required, that is,
when from collisions or wrecks the locomotives are either destroyed
or so badly damaged that it will not pay to repair them. Such in-
cidents throw heavy charges into repair accounts.

Rebuilding of locomotives, such as the application of larger
boilers, cylinders or wheels, constitute what may be termed extra-
ordinary repairs, and will greatly increase the cost, unless specifical-
ly treated. Even the application of driver or truck brakes, if in-
troduced very generally for a year or- so, will add quite a per-
ceptible figure to the repair account. Where statements are regu-
larly prepared and are used for comparisons it is advisable and
proper to state whether wreck repairs, extraordinary repairs and
renewal fund charges are included in the regular repair expenses,
and if so, what they amount to, otherwise the comparisons of one
year with another are valueless. As an example of how the repair
figures may be affected by such charges, a large western road for
one month had a real locomotive repair account of $90,000. During
the same month there were charged to repairs and credited to
the replacement fund $35,000, or 40 per cent.! Another road in-
cluded $6,300 of wreck repairs in a total of $48,000, so that the
wreck damage cost one-eighth of the total repairs for the month.

Under these conditions it is evidently impossible to make any
general estimates which are likely to conform to the ordinarily
published statements of the cost of repairs, as so much depends
upon the policy pursued. It is no doubt fair to allow an ordinary
amount, such as one cent a mile for renewals, but it would be out
of the question to attempt to carry wholesale purchases of heavier
power by any arbitrary figure that might be assigned without
knowing the detailed operations and methods followed.

(To be continued.)

Cross-Tie Reéord of the Santa Fe.

E. 0. Faulkner, Manager of the Tie and Timber Department
of the Atchison, Topeka & Santa Fe, has prepared his regular semi-
annual statement, for the first six months of 1905, of the tie inser-
tions for the period mentioned and the removals for the entire
period over which records have been kept. The figures for re-
movals are given by divisions and by years, the reasons for re-
moval being noted and the average life of the ties computed in
each case. The following tables are made up from the information
contained in the statement.

Ties REMOVED.

Fastern Grand Division.

——"Treated \ r ['ntreated ~ Av.lifeof

Other Other treated

| Rotten. causes. Total. Rotten. causes. Total. ties, yrs.
Illinois Div. ..... 148 19 167 08,181 190 08,371 2.3
Missouri Div. .... 3.840 =19 4.059 a3 200 03,1306 0.0
hansas iCty Div... 513 1 a14 ST e 9.067 0.9
raastern Div, ..... 1,830 H61 2,391 7T9.589 1,869 81,458 0.9
Middle Div. ...... 11.936 209 12,145 110,054 902 110,956 6.8
No., Kansas Div. .. 6,174 1,571 7.745 131.900 6.700 138.600 6.2
Okalhoma Div.* . .15.007 3D 105,092 04.607 04,657 1.2

Western Grand Division.,

Western Div. .....12.716 374 13,090 T8197 1,748 79.945 10.9
PPan llandle Div... 3.015 347 3.362 88.029 1.176 89,205 6.7
(‘olorado Div. .... 8.893 1SS 9.081 17.815 504 18.319 10.9
New Mexico Div.. . 40,183 2,156 42.339 9.401 S66 10.267 10.9
Rio Grande Div.. .33,089 143 34,332 8,922 831 0,703 15.1

*Including Kastern Oklahoma Ry.
Tics Inserted.

Fastern Grand Division. Treated. Untreated. Total.
T TR T T R RN SO s ) 111.5894 111 112,000
REYE BIRU R oo oo vas aes oot an e 12,048 1,605 13,603
BRENERE Uy VIO .. s oxvoosnasess 29,003 oA 29,003
R R | L a o ae e deaa e el e e e 110.002 830 110.832
B IR o i e m s a e e et s sd e 124.041 219 124,260
Southern Kansas Division .......¢c ccc... 190,219 190,219
i T T TR e T O O e v T0.801 . 10,8901
¢ R PR R TO8,188 2,765 710,953
Western Grand Division.
ol W R S e . 111,090 1,095 112,185
FRE TIRROE IV s coccoviasc ove o 05.197 S ah 95,197
I e e e e e o R 32,908 Fears 32.908
New Mexico Division .... 45.386 44.312 89.608
A S R s acas i dands e i 52,983 394 03,36 ¢
TR L o b e o g e b e i 337.614 45,801 383,415

Standard Bridges on the Harriman Lines.*

The 200-ft., pin-connected span shown this week is the longest
of the standard designs for the Harriman Lines. The principal
differences in its design over the 180-ft. span shown September 22,
are in the substitution of a partly curved top chord for the straight
top chord of the Pratt truss and in the fabrication of the verticals.
The details of the end bearings have also been changed somewhat

*I'revious articles appeared in the Railroad Gazette March 17, 24, 31,
April 7, 14, 21, 28, July 28, August 11, 18, 25, Sept. 1, 8, 15 and 22.
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to allow for the wider packing in the bottom chord of the truss. Sixteen-Wheel Double Tank Locomotive for the Northern

The top lateral struts have been made deeper but of no heavier Railway of France.
material. The estimated weight of the span is 485,000 1bs.

This article completes the series. For long crossings, skew
bridges and at other places where the standard designs cannot be
used special designs are, of course, worked out but the eight lengths

The Northern Railway of France had a locomotive at the re-
cent Exposition at Liege, Belgium, that is a notable departure from
the practice of the road. At first sight it appears to be a modifica-

of plate girders from 20-ft. to 100-ft. span, the five lengths of riveted tion of the Mallet type, or a combination of two 2-6-0 or mogul
through trusses from 100-ft. to 150-ft. span and the four longer locomotives whose frames have been brought together head on, and
pin-connected trusses from 150-ft. to 200-ft. span provide for a very the two then supplied with a boiler of extraordinary length. The
large proportion of the steel bridge work which is required for immediate reason for the production of this machine is to be found
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Sixteen-Wheel Compound Bogie Locomotive—Northern Railway of France.
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Elevation of Superstructure, Longitudinal Elevation and Plan of Bogies for the Sixteen-Wheel Compound Bogie Locomotive
Northern Railway of France.

railroads. These designs are the result of careful study on the part in the importance of the coal traffic, and the grades over which it is
of the large number of competent engineers on the Harriman Lines hauled.

and they embody the best modern practice in bridge construction. This traffic has been increasing ever since 1857, when it was
The drawings which have been shown give sufficient details of the handled by 0-8-4 engines weighing 136,000 1bs., including the tender,

material and dimensions to enable any engineer to utilize them as of which 85,800 lbs. were on the drivers. In 1897 some 4-6-0 or
a basis of comparison for calculating new work of similar size or 10-wheelers were built, of which the total weight of engine was

even as a complete general working drawing from which the shop 135,800 lbs., with 95,500 1bs. upon the drivers. The traffic originates

drawings could be readily made. The young engineer will find them in the north and is sent out over two routes. On one the curves
well worth careful study. We wish to again acknowledge our in- are of long radius and the grades light (0.6 per cent.); on the

debtedness to Mr. John D. Isaacs, Assistant Engineer of Maintenance second there are grades of 1.2 per cent. The trains on the latter,

of Way of the Southern Pacitic, from whom the drawings were running by way of Valenciennes, weighed 950 tons and were handled
obtained. by compound locomotives. But when they reach Valenciennes or
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