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Circular No. 19 Railway.
GOVERNMENT OFINDIA
PUBLIC WORKS DEPARTMENT
RAILWAY CONSTRUCTION,
Simla, August 30, 1885,

-
Rules for the Inspection of Railways prior to opening for passenger traffic

Read again— _ :
Public Works Department Circular No. 23 Ra.ilwuy, dated 11th Novemﬁer 1875 .
» » ” . »  » 1 Railway, dated 15th January 1878. :
o »” » "3 » 16 Railway, dated 19th June 1878
2 o » XVII Railway, dutdd 16th Pobrusey 1851,

» »

Y letter ,, 325 R.C., dated 29th April 1881, to the Con-

b2 »
igineer for Guaranteed Railways, Calcutta

sulting B

Read also —
Letter No. 243G, dated 31st January 188& from the Consu]ting Rusiaonr: for Uhiid
v & n-

teed Ruilways, Lahore. ;

OBSERVATIONS.-—Under S9qtion b of Act IV of 1883, no railway, no

tion or extension of, nor addition to, a railway, can be opened fog the ruII))(iF.
conveyance of passengers unt.ll the. Rf_l_llway Administration has given %(’) tl1c
Governor General 1n Council notice in writing of the intention of opening ﬂle
<ame, nor until the Governor General in Council has, by order, sanctioned tlig

opening of the same.
And, under Section 5B, a necessary preliminary to this sanction is the

to the Governor General in Council, by an Iuspecting Offic
Act, that the opening of the line Woul%, not, in the fpiilit)li
be attended with-danger to the public using it.

report,
appointed under the
of the Inspecting Officer,

—With a view to carrying opt the above provisions, the Gov-

R ESOLUTION. prIy ‘
pleased to direct that notice of intention to open

ernor General in Council is 1 '
f railway shall be communicated to the Govern- -

for passenger traffic a section 0
ment of India, through the usual channel, at least one month previona ta the

date approximately §ixed for such opening.

9. After this notice has been given, the Railway Administration may ecall
upon the officer. app91nted for the purpose to carry out the inspection of t‘he.
Jine, supplying him with all necessary information regarding the section to be
inspected, as provided in the annexed Rules. The Inspecting Officer will then
make arrangements for the inspegion In communication - with the Agent
Manager or Engineer-in-cmef, who is in direct charge of the line. - o

3. The inspection should be carried out in accordance with the rules here
with eirculated for the guidance of all concerned, and the Tuspecting Offic #
should submit his report for the orders of the Governor General in C:uncil -(1:

T RSN N . =
b R sl 5
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.soon as possible after the completion of the inspection. The detai
struction and other information, preseribed in Section IIT of thee%gfes()fwﬁggl;

are required for purposes of record by the Government of Indj
pany his report. nd.la, should accom-

4. The Inspecting Officers appointed under the Aect
Inspection, as at present constituted, are detailed in Publ
Circular No. X Railway, dated 4th May 1883.

_ 5. The Agent, Manager or Engineer-in-Chief will be held reg
seeing that the Inspecting Officer is not called upon to und
tion before the section of the line to be inspected is com
particulars. As a rule certificates by the Engineer-in-Chi

; and their circles of
1c Works Department

the works ' considered necessary for the safe working of the 1
pleted, or be in working order, on some future date, will not b
the opening of the line will not he authorised unles
to the satisfaction of the Inspecting Officer at the t

ine will be com-
€. accepted, and
s such works are completed
1me of his inspection,

OrDER.—Ordered, that this Resolution, and the Rules referred to,

The Governments of Madras, Bombay, Bengal, the North-Western Provinces nicated to the Govern-

and Oudh, and the Punjab, sos .
. P y -me mi
#® The Chief .Commxsaxonera of the Central Provinces, Assam, and British andl_l t%i%gersnils trat:i)n.s’
amed 1n

Burma.
The Residents, Hyderabad and Mysore, the margin for inform

The Agents to the Governor General for Rajputana,

Biluchistan. Central India, and ation and i 1
- : ; uidance, in
ol ;:;B.Consultmg Engineers to ﬂl? Government of Ingia for Guaranteed supersessiox% of all I;re-
The Director General of.Railways. vious orders on the
Also to the Accounta ; i o ks
; nt General .
kit . » Public Works Department, for inform. -

¢ By order,
B. A. SARGEAUNT, Major, RE,

Offg, Under Sec;etaiy

Documents accompanying.

Rules for Inspection of Railways prior to open-

ing for passenger traffic, and Appendiges
A and B. j

ief to the effect that .

be commuy. -

Enclosure to Public Works Department Circular No. 19 Railway,
dated 80th August 1883.

Rules for the Inspection of Railways by an independent officer prior to the
opening of any Section or Sections for passenger traffic.

I.—Duties of Inspecting Officer. V.—Points for observation.
IT.—Rules for Manager. VI.—Tests.
III.—Information to be furnished. | VII.—Forms.
IV.—Certificates by Manager.

Throughout these rules the term * Manager” means the responsible officer
in charge of the Railway at the time of the inspection, whether Agent, General
Manager, Engineer-in-Chief or other officer,

Section I.—Duties of the Inspecting Officer.

1. As these inspections are made for the particular object of assuring the’
Government of the condition of the line, it is desirable that the Inspecting
Officer should confine his report to points directly affecting the safety and
welfare of the travelling public and of the railway servants, and should not
introduce into his report any irrelevant matter,

2. He should be as concise as possible in his recommendations, stating
briefly, but clearly, the grounds on which they are made. It will be assumed
that any points on which he has made no remark do not, in his opinion, affect
the safety or welfare of the travelling public or railway servants.

3. He may recommend that the railway be opened either unconditionally,
or subject to certain restrictions, or he may recommend a postponement of the
opening. A

4. The Inspecting Officer should investigate all questions affecting |
the safety of the public, but his attention is particularly directed to the follow.
ing points ;:— ‘

(1) To the general formation of the line, and the necessity for increas-
ing widths, flattening slopes, or preventing slips.

(2) To the existence of sharp curves or gradients in dangerous posi-
tions. '

(3) To the general character and condition of the rails and fasteﬁings,
sleepers and ballast.

(4) To the strength and quality of all structures above ground.

(6) To the waterways of the bridg_es and culverts, so far as to aseertain
that they have been fully investigated by the proper officers.

(6) To the provision of parapets or hand-rails, where necessary, on .
bridges and viaducts.

(7) To the means of escape of railway servants in long viaducts or
tunnels. :

(8) To any infringement of the standard dimensions of fixed structures,
(9) To the protection of bridge platforms from fire.

(10) To the character and condition of the fencing.

(11) To the proper arrangements for level-crossings.

(12) To the provision of proper gradient posts and mile marks.

(13) To the character and condition of the points and crossings,



( 22%)

(14) To arrangements for prevent; .
in stations, eitheI;' g;ng?;%izhe escape of vehicles from sidings

wind. ¥ on an incline, or by force of the
15) To th s i
(15) To the character, condition and position of the signals,

(16) To the width of the p] :
ends. Platforms, and  their Proper ramping at the

amn To the sufficiency of the accommodat;
: ‘ on for
| especlal.ly with regard to latrine arrangeg?:xif:
(18) To thfz weight and dimensjons of the rollin ;
ation to the standards prescribed,
gﬁg 'r]l_“o :ﬁe prc;;insmn of cow-catchers on an unfenéed line
o the sufficiency of spaa ilation i 5
iy y{ pace and ventilation in the Passenger car.

(21) To the provision of som .
turning engines at t}ele proper and efficien
opened. :

(22) To the establishment of a pro '
er and suffici {
other approved mode of Iv?vox!;:ing‘ thestlxl-aﬂglcint lock system, or

5. The character of the tests of jpon bridges is

gers at stations

g stock, and its limit_

I t arrang
terminus of the section ;be(;?l:ntto ft());

Jargelspan, and of at

7. The Inspecting Officer should during his inspection intimate, g5 f
» ar as

practicable, to the “Manager” the
intends to make, in orderato affordgflllla,e;atﬁgiggrtl()f o sty e o

with him the various points raised H i
i ) « He m

with a copy of his report, or extracts ther:%rrcfrlxllr

time that the line cannot be opened without pro ex,'

the terms of the Railway Acts. 5

8. The report of the Inspecting Officer. wi . ‘ ; :
information required under SectionDIII, isr’ tvgftgleh;zn}c'eggn}ﬁrl?engatmn, and the
India, who will issue such instructions thereon as may appeareto ﬁz g;?legf 2

rable,

Section IT.— Ryles Jor the Manager,

1." As soon as the * Manager ” can fi et
the railway, he will give notcice of the Ii{naggtfoﬁméztily the dats for

channel to the Government of India,

Opening
pen through thg USIf&DI

2. After this notice has been given he may call upon the
Tn the case of State lines, with the permission of - LNSpector, within whose cire] e
the Countrolling Adm.lmatra,tlon. : hes, to inspect the line sc ?lthe 1-a,11way
at the same time, the details of construction prescribed in Ser -onding to him,
rules. : ection IIT of these

| 3. These particulars. should reach the T i
/month before the date proposed for OPening,nige:&%gl Officer at least one

‘acquainted with the circumstances of the line before his :i?iitnf)ft (;nmake himself
4. The Inspecting Officer will then fix 5 date for the ; Spection,
arrange the character of the tests required anq other © Inspection, gapq

communication with the ¢ Manager, * necessary details in

5. The ““Manager” of the Railws 61' such’
the purpose, must accompany the Inspegting Olﬁcng'ﬁ ic[;erh g
him all information and assistance, and provide al] i tls nspectiong, afford
ments necessary for gpplyit}g such tests as he may 1:.2 :
should be accompanied during the inspection by the Tine; quire. The
unavoidable absence, by an Engineer of the Rai stieer-in-Chjef orin hi

L » Or}
Inspecting Officer such technical information ag hzlgv:; ’rev(;h? " i
: uire,

(78 %)

6." The Manager will give to the Inspecting Officer, in writing, certificates
that he will comply with any restriction that may be imposed by the Inspect-
ing Officer. Should the Manager demur to any restriction so imposed, he may
refer the question to the Government of India, but pending final decision the
restriction must be observed. The responsibility of any infringement of the

certified conditions will rest on the Manager.

Section II1L.—Information to be furnished.

The following information and details of construction should be supplied
by the Manager to the Inspecting Officer at least one month before the date
proposed for opening, and should, subsequently, accompany the report of the
inspection sent to the Government of India.

1. A small index plan and section of the line, on which must be drawn all curves
gradients, cuttings, and embankments, the position of large bridges, level-

crossings, stations, mileage, &e.

Note.—The scale of the plan and section should be about 1 inch = 1 mile horizontal, and 1 inch = 100 feet
tical, with enlargement of detail, wherever the scale is too swall to afford the preseribed information.,

see Form A, Section VII,

ver!

2. A table of curves

K » gradieuts 2 B, 2
4, b ballast » 3 C, »
5. 3 important waterways » D, e
6. ”' abstract of B 2 E) »
4 SR large bridges » F, »
8, g stations » o G, 2
9. 3 station machinery % H, p
Ty ,»  buildings, staff quarters, &e. ,, 5

} & U level-crossings . R, %
12. Drawings of any class of permanent-way (including points and crossings) not in

ordinary use in India, : ‘
13, Drawings of girders other than those of Government standard type with caleula-

tion of strains.
14. Sections of tunnels.
Note.~Tf the Government of India lithographed types have been adopted in any case, it will be sufficient to refer
to the type, giving the dates of the lithographs.

Section IV.— Certificates and Engagements. '

ertificates and engagements, duly signed by the Manager,
he Inspecting Officer before he commences his inspection.
ntly be sent to the Government of India and

The following ©
are to be handed to t
These certificates must subseque

placed on record :—
1. Certificate that no structure infringes the limits of the .standard

dimensions prescribed by the Government of India.
9. Certificate that mo engine or other vehicle exceeds the maximum
moving dimensions prescribed by the Government of India.

ment that no infringement of the standard dimensions, either
in st?"u(i}:;g;g%r moving bodies, will be made without the consent of the Gov.

ernment of India, in writing, to each case of infringement,
4. Certificate that not more thgn two engines shall ever be allowed at one
and the same time on any one track of a.bridge.

5. Engagement that no alteration shall be made in the rolling-stock or
its loads which will involve live loads in éxcess of thosq which may from
time to time be prescribed* by the Government of India for each gauge

respectively.

# The live loads at present prescribed are given in type drawings—

gli%t’x,'elg;“gﬁ 01- f E&eg'éf;tfgferiéls‘i?e 1881. } Printed as Appendix B to these rules.
. . . &)



(4)
Section V.—Points for observation.

The attention of Inspecting Officers and Managers is particularly requested
to the following points :— g ,

1. The provisional list of standard dimensions to be followed as far as
practicable : this list will be subject to alteration from time to time as found
necessary.

9. Rails to be fished at the joints,

3. With flat-bottomed rails, the rails on both sides of the joints should be
supported on bearing plates, double spiked outside.

4. Gate-keepers, provided with huts, should be posted at all gates capable
of closing across the line. Gates closing aeross the line should be provided with
signal boards and lamps which can be clearly seen by those on the approaching
train. :

5. Mile and quarter-mile marks should be provided, and gradient posts
for all gradients exceeding 300 yards in length.

6. Stations and junctions should be properly protected by main and
distant signals.

7. Arrangements should be made to avoid shupting over a junction. And
when two lines meet, the junction should, in ordinary cases, be formed as a .
double line junction.

8. Level-crossings not commanding a clear view of the line on both sides ; : :

should be protected by semaphore signals. Level-crossings in towns, or on
populous thoroughfares, may: require special protection by distant signal,
electric bell or telegraph. Yagm .

9. All signals worked by wire should be weighted so as to fly to ¢ Danger’
on the fracture of the wire. (General Rule No. 25.)

10. Tunnels and long viaducts should be provid(;d with facilities which
will enable workmen to eéscape from an approaching train without difficulty,

11, The descents at the ends of platforms should be by ramps, not steps.
12. Facing points should be kept locked as far as practicabie.

13. High level platforms, overbridges and other structures requiring this
protection should be walled or railed in to prevent accidents to passengers.

14. Stations should not be on gradients steeper-than 1 in 250. When
they are unavoidably on steeper gradients, proper catch sidings should be pro-
vided to prevent runaway wagons from descendlpg the gradient. Catch
 sidings may, under certain circumstances, be required at the foot of steep

inclines.

15. Clocks at stations should be placed where they can be seen by the |

drivers and guards.

16. The block system, or some other system approved by the Government
of India, will be adopted for the working of the traffic (see Geeneral Rules).

Section VI.—.-Testg_
System of testing iron bridges on Eailways in India.

The Government of India do not approve of the system of testing iron
bridges to an extent far in excess of the maximum loads they will haye to
carry in practice. | |

9. If tested too heavily, a faulty portion is likely to be straineq o
cause failure afterwards, and the extreme test is no more a guarantee A
failure than the lighter test. i ga

( 5)

3. The rolling loads assumed for the caleulation of the strains in girders
should give nearly an equivalent to a maximum of two engines of the heaviest
class (if there is room for them on the span), with their full complement of
water and fuel, with the remainder of the span covered with a train of wagons
of the heaviest type, fully loaded. If this load, with an additional engine in

;cxlr]i(lal ;:SEC gf large span bridges, be adopted in testing bridges after erection, it

4. In long spans the loaded wagons should be bhoth before and behind

the engines, so that the engines may stand as near as possible to the centre of

- the span. Officers who test wrought-iron bridges should ascertain, and report,

whether this load, together with the dead load (including the rails, platform,

ballasting, asphalte, girders or cross-girders, &e., &e.,) (but exclusive of the

additional engine specified in the preceding paragraph in the case of large span

bridges), produces a strain exceeding the specified stress in any part of the
material, whether in the main girders, cross-girders, or rail-bearers.

5. The specified stress will be assumed at—

5 tons per square inch for iron in tension,
SR » 3 3 5 COmMpression,

fig e o » for steel in compression and tension.

6. When material is exposed to a tensile strain, deduction must be made
to allow for the diminution of area caused by rivet holes or otherwise. When
subject to a compressive strain, deduction should be made to allow for diminu.

tion of area caused by imperfectly filled »ivet hol d ins
bolts whether filled or not. 4 et holes Ry e

7. The testing. load should pass over the bridge three times, and the
deﬂqctlon and oscillation (when practicable) should be noted at each time of
passing.

8. At the first passage, the testing train should proceed slowly, and should
be brought to a stand with its heaviest portion as near as possible to the centre
of the span. It should remain in this position for at least 10 minutes.

9. At the second passage, also, the train should proceed slowly, and be
brought to a stand, but need not remain in that position longer than'is neces-
sary to observe the deflection. The object of this test is tg ascertain the deflec-
tion after the girder has recovered from the first test.

10. At the third, the train should pass over the bridge at a speed of 20
miles an hour.

11. When practicable, graphic diagrams should be taken of the deflection
and 1o;s::iillation under the test loads in the manner described in Appendix A
attached.

12, For structures of cast-iron the breaking load should be determined
from the formula :~—

B=3L+0/, where:

B=Total breaking load.

L=Total permanent load, structure, platform, &e.

/=Maximum moving load==for each track, 2 of the heaviest engines as near as possible
to the centre of the span, and the rest of the span covered with goods wagons of the heaviest
type fully loaded.
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Section ¥ IT—Forms. ) » i FORM E. ‘
\
FORMS A axp B. Abstract of Waterway. : ]
)4
List of Curves and Gradients. : : -
It is not necessary to give a “complete” list of Curves and Gradients, but simp] e . ; el Dk, Total reaof | Aveapermile | gy,
abstract under different classes. For the sake of uniformit , the classes gi;/en bel P].]Y an ' waterway. of railway.
be adopted on all Railways, elow should
F A i M < In culverts and bridges not exceeding 10 feet ciear span o o¥ie & g
oBM A. .
Fonx B, f In ditto exceeeding 10 feet, but not exceeding 20 4 4 o . . % .,
No. No. e e In ditto s 20 & 2 40 Zgpai =y e . . . . .
Radius of curves, &c, Lx;lillﬁh' Gintinaie Sonaid In ditto ,, "y » LR S T ) o TR A o i
0 . 2 -
! wiles, ” In bridges exceeding 60 feet clear span QU RE (R g eien Sl s
P o oy o TR R S| i S "
Above %?‘%feet.m 400 feet inclusive lin 80 *
R 5 Above 1in 30 to1in 50 inclusi Total ,
T B0 iy o B 2 . » lin B0 toljn g LA
1 800% 35 | 0T 000 e 5 wo lin - B0 to.lin. 100 * @ *
s e 0, Vi Y e Syt Yoy g
Straight line » i to1lin 300 1 '
. . . . 1 in 800 t ”» .
PSR & Y e 2 TR FORM F.
Ligval T S5 N
Abstract of large Bridges.
Total
Total
. HEereur oF UNDERSIDE OF
ANl su Balor.the ot % e Orixingg, GIRDERS ABOVE
- abo;:ea clow the minimum of 300 feet radius, and all gradieuts below the minimum of 1 in 30, must be espeoially: notod ;T ;
. 0 addition . ¢ Position
Name of River, &c. TG R e e o River bod, * REMARKS,
FORM Q. * +| ¥l00d level. | (Maximum).
List of Ballast,
S Length, miles, Character of Ballast.
S W
M M .
Between: 1 and 98 ", o, 0 0 b LN 29 Gfavel ;
n g; » i‘;’ R LSRR g e A 4 Broken.-stone. }
o = » SR . . . . . . R 13 Burnt clay and sand,
”» 81 2 100 . . . . - i i 36 Kunker,
2 » . - . - . . » P 19 Bllﬂ.lt Clﬂ’.
“
v Total 100
FORM D P ’
. 4 :
List of Important Waterways. :
T
OreNiNgs.
5 Rise of flood| Declivi i B S T * f a bridge being adapted for road traffie, it should be stated whether the accommodation provided is for foot traffic, or
. Position, | Drainage Witar above, fo%.ct::(]lty xﬁxclirtm: wheel tr:&ct.hoer %?teh,o and whe%l\er such trafiic is carried on the same or different level to the railway,
s LR g, Pk WA low-water | feet per | fload, fect, Clear | Flood |, Flood ccyrhtf&wnifr R
z below, mile, | per second. |No, | Clear ischarge, |V, o8 Reaapgg,
span, fae;?' i ;Ere, oglﬁe' ations, FORM @G, »
Second.
RN b7 -5, S : List of Stations.
o i e ;
DISTANCE APART,
o |———————| Onwhat | Onwhat Paniny
5 i 7 S.
T Sl e i T ORDE ) Engine | Stadient. | curve.
Station, Stations,
2 .
.
* Value of K in the formula Log, K=Log, D.—% Log. M.
Where D=Total discharge of the river in extreme flood in feet per second 2
M=Drainage aren in square miles, y
Ke=Coeflicient for Colonel Dickens’s formula, Average distance apart .
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{8 g 5 i ‘ Enclosure to Public Works Department Circular No. 19 Railway, dated $0th

FORM H. 18 August 1883.

List of Station Machinery, &e. : : APPENDIX A,

To THE RULES FoR THE INSPECTION OF RATLWAYS PRIOR TO OPENING,

NUMBER,

Memorandum on a self-recording arrangement for testing girder bridges.

Name of Station,

tables.

> B . There are now a large number of important bridges in India already erected, and others
i Il in course of construction ; these bridges are carefully tested in the manufacturer’s yards in
‘ England, and again on erection in India, and if the results of these tests were recorded in a

convenient form, they would be of great use in detecting faults in design in girders already
built, and would also be of value for reference when designing new bridges,

| The self-recording arrangement shown in the accompanying sketch might, it is believed,
. ,] be used with advantage. for this purpose, as it is exceedingly simple and inexpensive, is self-
3 acting, is independent of errors of observation, and records, on a diagram drawn by the girder
e A ‘ : 1 itself, all its movements, both lateral and vertical during test.

: ' The arrangements will be understood at once from the sketch. The pencil is parallel to

. the centre line of the bridge, and the paper at right angles to the same. If therefore the

girder under test move simply up and down in a vertical plane, a vertical line would be the

: ‘ result, showing by its length the actual amount of such movement. Lateral oscillation

TORM I. S converts this line into a figure more or less complicated, which will be a closed figure or not
according to whether or not the girder returns exactly to its former position.

List of Station Buildings, Staff Quarters, &e. y ~_ On the sketch are given facsimiles of diagrams actually obtained from the 60 feet Warren
; : girders on the Nizam’s Line, It will be seen how much the figure varies under the same load
according to the speed, and aceording to whether it is taken from the top or bottom boom.

The paper can generally be fixed to scaffolding, staging or other structure used in erecting
the girders, but if such be not availuble, a trestle can generally he put up for the purpose at a
trifling: cost, care being taken to seleet for experiment the land spans where the girders are at
the least height above the ground. Where a number of bridges have to be tested, the girders

; of which are at a moderate height, a portable trestle may be used and carried from one to the
\ other in the testing train.

In the sketch the bar carrying the pencil is shown straight, but in some cases it will have
to be cranked to enable it to be attached to special forms of girders.

In practice the following points require attention :—

Tanks

Pumps.

Water cranes.
Hydrants.
Station gignals
Distant signals
Engine turn-
Weigh-bridges.

Average number per 100 miles

of Railway . )

NUMBER REQUIRED,

Station masters’|

class

waiting sheds.

Name of Station.

quarters.
for guards.
for drivers. |

tions,
Running room I

Paszenger Sta-
Waiting rooms.
Latrines.
Goods sheds.
Engine sheds.
Carriage sheds.
Runsing room
Staff’ quarters,
Porters’ quar-
ters.
Police quarters,

Refreshment
TOOIS,

Third

(a).—The pencil should be sharp pointed, and the extreme sharpness rubbed off by a few strokes on a piece
of paper. The point should be looked to before each test. The pencil should not be very hard,
about H or F being the best. A pencil of lead or copper might be used on *metallic” paper ;
this would prevent risk of the pencil point breaking just at the moment of test, but would not
give such a fine line in the diagram.

: (8).—The paper should be hard with a fine smooth surface. Card is the best material for the purpose. It
should be two or three times the size of the expected figure and fastened so as to be truly at right
angles to the rails.

(e).—After the card is fixed a truly vertical line should be marked on it with a plumb line before commenc-
ing work. :

(d).—The position of the pencil point on the fgure at beginning and end of test should be carefully marked_

() —In every case two diagrams should be taken simultaneously, one from the top and the other from the

v : bottom boom of the girder. If the two main longitudinal girders are not rigidly connected by
2 distance pieces, a pair of diagrams should be taken from each girder at the same time.
FORM K.

(f)—Diagrams should always be taken from the centre of the span, but for spans of 150 feet or upwards,
diagrams should also be taken at intermediate points.

List of Level Crossings. : (9)-~~Beveral diagrams should be taken for each test to get an average, as with anything except & very

modevate speed, the motion of the bridge is a good deal modified by the motion of the engine and

the position of its eranks when passing the point at which the diagram is being taken. If the

oscillation of the engine be synchronous and in the same direction as the wave along the girder
when passing the point of observation, the movement will be a maximum.

Average No. per

Description of Level crossing. Number, 100 miles. Rearks, \ (A).—Immediately the card is taken down the following particalars should be noted on it :—
The top of the card.
4 3 The side nearest the bridge.

‘ Nature and weight of load.

Total number . ‘

Average uum-‘
ber per 100
miles of Rail-
way

: Speed.
A With gates cloging across the Railway, and with huts . .| ‘ N:.m f bridge and ber of girder
e of bridge and numbe !
B With gates not closing across the Railway, but with hats Top or bottom boom.
Position of peneil point at commencement and end of test.

(#).—Care should be taken that the trestle or scaffolding on which the card is supported .is quite free from
the bridge, and that there is no plank or anything from one to the other by which vibration might
be communicated.

C Level-crossings without huts i . . obyalhe .
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