[Sepr. 1, 1893.

ENGINEERING.

262

= e Tl S T o Mot T C: T T; -.puml__.
= - ¥ 18 = ) 13} 11 L
o oot Grig| T M@ Syl o g 2
’ y iR 3 163 ol £. ; ) K
m Y .t N 3 . m M—-«
QL il - & nn—
. G . X0k SIS & . _
<. 11 pus 21 spas ssnaz iy | 11
% R =
, At&mw ¢ ldoa] . m,” “ ..yo sbutanyg
: m E —
“ m . = sbutanyg T 11 &
: woy  pIzWDADY P wap  $07IGSY’ =, Z
| N dd aamg : _ 3 ™ "z by
buoy 979 adid asogs aso douy . ; ) : :
s TN e B e = T————T T —f——F — - : Eo = B o 00w o 22 T -
= ,.. _-x _ _ : - . e = N = Echl.a, — ﬂmﬂw = 5
- it L T _ %EE . i > UK
N, | -
_ / — O —
= w =
= _ \ , =
9, 5 © ° = B V= :

) I8 T . NL@Z:_: QD [EEEEERNRRRRNNN ol :
Axl_l Sg/ 00079\ A 130idy @ HOAHW ] ] _ . “ P
I m |

! v !
|
i E _ m
r f@ : £ s
MM nel =2
e ! |
i _
i
! g _ i it '
h o A @ ) g B N _ IREES! _ |

§ 1 1= - . . . . . . . . . . . . . N . N . S -

— —r : . —_— — : = A " . T R e J.IE

RN RN FIIEEREREFINERFERRINEREFURENSN

("69g 26og 295 ‘w01dLOSHT LOT)
‘09VOIHD ANV NOLSOd ANVANOD ¥vD NVINISVA JHIL X4 JILDNYLSNOD

'‘NOILISOIXA NVIEWNTOO HHI IV dVO IHHOIZYA OHNILVIIINZA dNV ONILVEH OILVIOLOV



263

ENGINEERING.

Serr. 1, 1893.]

*suoryoauuod adid Suoy yjrs xo038otpur 6uo o 9veld ur
Suryseq euIue U §10980IPUT O] Suisn Jo LJI[IqBSTA
-pe oy} 03 s8 os[e puv ‘ofre[ eymnb oq jySim JoLIe
oy3 943noyy oy s8 ‘sse[3 aejeam oy3 Aq jy3ley eyy
Suraxesqo £q 31893 Y3 JO UOISN[OUOD O] J€ I8I0q & Ul
I9j¥A JO JUNOWR 6y JUTUTULIS}OP Ul INdoo 09 A9NI]
Joa1e a[qeqoad eyj o3 se paarnbur ezue  lossejoag
“I0Y30 oY}
quowre[ddns p[noys 989} PBOI 9Y3 JYIN0Y3 6933 TUIWOO
o3 Inq ¢ 9583 prol ¥ Aq ULY) PIUIWIILP 10338q Oq
pinoo sjurod uieq1eo £ea s1y) uy ‘Iejewoweudp € Jo
qxed oxe geyy s[eoyM uodn SuIISOI SAI}OU000] O3 JO
s[eoyM Saraup eyj yjia padusrry st snyeredde oy,
‘Aysreatup) enpang je pesiyosid S8 S9A130MO00] 0]
53803 doys oyg sea qxodax sty jo eangeey [edmurxd
oy, "yjdsIoq WRI[[IA\ "Iy ‘uswLIIeyd oyl £q pejuss
-oad seM §9S9F, 0A130W0007T ur3onpuoy) Jo PoyIeIY
piepue)js ® U0 edjjmmIo) oyj jo 3rodex eyy,
*300[qns s1y3 Jo 08I8YD 0xe] 03 sIecULIUL
[eotueyosy Jo £je00g uvonremy oyy Sursenbax
Surydope uay} sem uwonow y sjusmysrdwoooe
I9Y90 SIY 03 WBULISY) JO 05pe[Mouy ® 8pPPB OY& ‘9X0)
quepIselJ Aq pajB[SULI} OIOM SYIBWOL ST  "HR]T Ul
£13uno0 SIY} JO W03SeSF JOSSOJOIJ WO} FULUBUID
uorgisodoad e 04 enp ses Luswiey) Ul JUSWAOW 8Y}
Jo urSiro oyg 98y) pres o ‘Bursey Jo spoyjewr ayj
ur £1uII0§TUN 9INJ3S 0] Jusmesow oYy jo proddas ur
uewsy) ur exods ‘urzeg jo ‘SuejIvly I0889J0IJ
*pajdops
ULY}) OIoM §)893 JO SPIBPUBIS [BUOIBUISIUI JO
anoAey ur esjrmuiod sSurausy usuueyy Aq
pajuesaxd sUOIN[OSEY] ‘UOIJONIISUOI JO S[ELISFBW

| (ead g g owyw wrpmg

SRR - 729

Ml

Y
(M
-
I
;

A

e S

.m,

JO 81833 Y3 I0] poyYjemd wWIOJIUN ¥ JO SILIUNOS
e 4q uondope [exeusd ' jo LjI[Iqedrsep ey UC
‘oousI] Ul ‘segssney)) 10 sjU0J Jo I0duldua JOIYd
‘feaqa( 10889j01y Aq 1oded e peax oy sIq) IBYY
‘§)§93 JO spiepueis [euonjeurajul JuIysI[qeIsd JO
JUSTIAAOUI 8} IYHIN] 03 PROL|® S30UAIOJUOD 9 O}
s941383u0a1dal POIPaINIE A[NP PUSS 0} JUSTIUISACK)
§9381g PAjIU[) oYj osI[ElIoOwsm 4301008 Oy} Jeyl
po3sessne ses 1 pue ‘s[elrejew Surjse} Jo SPOYIOUT
unogtun  Surygsijqeyse jo esodand oyy o3 adoany ur
P[9Y §80UBI8]U0D 813 JO JUN020e Ue pojussaid Ajdums
‘uewiareyo ‘Sutuuel ‘If ‘9Ue0sd 08 sEM UI[IeY
ut s109UIZUS JO IDULINIUOD OYJ BY  S[RIISIEIY
jo sse], Jo wajsg pIepuB)y ' UO 9INPIWWO)
a3 3o g10dex 913 §BM }89133UT JO I9)JRW ISP O,
‘Iouuewr jo A1aens
pue 00813 [ensn s1y yjia popisaad pue ‘Ireyo oyy
ur ses 0x0)) ‘g Ao[yoq juepsaig ‘90e[ed IV °oyj}
7e ‘T 9sn8ny ‘Aepsenj, uo pejqumasse )0g JNOQqY
*SIS9UISUY [edTUBYIRTN
J0 £791008 UEBOLIBWIY ©Y3 JO 950U} ©I0M 88913
-uoy) SIY} UI PaIepIsuod aq 03 sSuIeaw JxoU oY,
‘pouanolpe
uayg Jurjesw oYY, "00TXoly ‘Ieze[ss T Aq ‘0dTXOIf
30 4910 oy3 UL I9RAN JO TONQLUSIT 9Y} UQ,, PuUE
‘furmrey) ‘108[0A ‘0O ‘H O 4£q ‘s10s1y jJo Mo[g
oy Sunuswdny jo pue uorgeSuu] jo sesoding
Ioy Tiog oyj wmoxy A(ddng zejesy oyj Sursesaouy
30 Aypqssog,, : Surmorioy ey ey} £q Surpear
£q pesopd woyj sem TWOISEIE JaIPSAISIUL ST,
‘perLny jou pus uorjeogrind oy} J07 oI} WAALE
ses ermjeu papraold ‘uorjerjg jo pesordde roxeods

\«u.:a 3 W04 POSIUDADY
J/D 42pun pasn 50953qSY

X$

=
X

dekbliid
1T

youfy & Duiun apisuj

w44k

N

I (9t

‘NOLLISOdXH

NVIENATOO

(693 2bpg 208 ‘uoydriosa( 00)

‘ODVOIHD ANV NOISOd ‘ANVAWOO dVO NVWISVA #HL X4 QAIONYISNOD
HHL LV 4YVD LHHYIEYd HONILVILILNIA ANV ONILVEH OILLVHNOLAV




SEpT. 1, 1893.]

ENGINEERING.

269

AUTOMATIC HEATING AND VENTILATING
FREIGHT CAR.

Nor only do many parts of the United States suffer
from an extreme range of climate, varying from Arctic
cold to tropical heat, but the country is so vast that a
railway journey may begin in one extreme, and end a
few days later in the other, The passenger takes this
a3 o matter of course ; the human frame will bear very
violent changes of temperature without much ill
effect. Bub it is not the same with many varieties of
food. Most perishable articles rapidly decay under
excessive heat, and if they are to be transported for
long distances in hot weather they must be artificially
cooled. Hence there has arisen in America the refrige-
rator car, in which beef and fish can be carried for
thousands of miles without suffering any injury. So
perfect is the system that meat can be deliveretdl in
New York in better condition if it be dressed in the
western plains than if the beast be carried alive and
elaughtered immediately at the journey’s end. All
this we in England can readily understand, although
the necessity for refrigerator cars has not yet grown
sufficiently urgent here to lead to their introduction,
But it will be news to many of our readers that
heated cars are provided in the States for certain
products. Early fruits and vegetables grown in the
warm climate of Florida cannot bear exposure without
injury to the freezing atmosphere of the north. If
they are packed in the ordinary way, and despatched
by ‘train, the chances are that they will be frozen
and spoilt in transit, to the great detriment of their
quality. To meet this difficulty, the Eastman Car
Company, of Boston and Chicago, constructautomatic
heating and ventilating freight cars, and are now
showing them in the Columbian Exposition. As will
be seen from the illustration on pages 262 and 263, the
heat is furnished by a stove (Fig. 2) fed with petro-
leum from a tank., This stove is below the level of
the car floor (Fig. 4), and delivers its products of
combustion into a stovepipe fitted between the frames,
and finally rising above the car roof (Fig. 3), where it
ends in a cowl. The stovepipe is inclosed within a
second pipe, and the channel containing it is lined
with asbestos and galvanised iron. The temperature
is regulated by a thermostat comprising a Bourdon
tube filled with kerosene oil. The whole car has double
walls, separated by a space for hot air, and each wall
is hollow to prevent conduction of heat through it.
At the end of the car there is a wide space for the
distribution of the warm air. The car is carried on
two four-wheel trucks, and has a capacity of 50,000 1b.

HEAVY PLATE SHEARS FOR CLYDE-
BRIDGE STEEL WORKS.

THE two engravings on paﬁe 266 illustrate a very

owerful set of plate shears made by Messrs. Craig and
%onald, of Johnstone, N.B., suitable for large steel
works where the heaviest class of plates are rolled.
The blades in this machine are 9 ft. 6 in. long, and
the standards have 37 in. depth of gap, so that a plate
6 ft. wide and of any length may be cut into two piecs
of 3 ft. wide. There is a clear distance between the
standards of 6 ft. 6in, The machine is driven by two
20-in. cylinder engines, and as there are no flywheels
the apron carrying the top blade can be stopped at any
point by shutting off the steam where required, so that
a long plate may with safety be passed between the
standards and cut across at any part. This arrange-
ment is also advantageous in cutting a rectangular
plate of any length into two tapered plates suitable
for scarphing in the case of shell plating. The plate
is cut diagonally from the lower corner on the one end
to the upper corner on the other. The great depth of
gap provides for very wide plates of this description
being dealt with. From shipbuilders, &c., tapered or
scarphed plates are often called for, and in most plate
mills, where the facilities for shearing are not as de-
scribed above, a great waste is incurred through having
to shear each plate from a rectangular plate instead of
rolling the plate double the width of the broadest end
of the tapered plate and cutting two tapered plates
from it. The saving in the production of such plates
becomes a matter of great importance when much
work of the kind requires to be done. This machine
cuts with great ease a 13-in. steel plate of the full
length that the blades will admit, but is sufficiently
powerful to cut up to 1i-in. steel plate. The gearing
is all of Siemens-Martin cast steel, and is very massive.
The total weight of the machine is about 90 tons.
One of these machines, as described, was recently put
down for the Clydebridge Steel Company, near Glas-
gow, and has proved a thorough success,

Tue CuNARD StEaMER “‘Luoania.” — The Cunard
steamer Lucania has been redooked at Birkenhead in oon-
sequence of her taking a list when floating out of dry
dock, and beyond the abrasion of a few feet of her paint
at the turn of the bilge amidships, not the slightest
appearance of damage has been found. The Cunard
Company, being thus satisfied of the perfect condition of
the vessel, havearranged to take her over from the bui!ders
as soon as she undocks. There is, therefore, nothing what-
ever to prevent her sailing to-morrow as already arranged.

LOCOMOTIVES AT THE COLUMBIAN
EXPOSITION.

Ox page 274 we publish perspective views of three
of the eleven locomotives that form the magnificent
exhibit of the Brooks Locomotive Works, Dunkirk,
in the State of New York. They are all of normal
gauge, and form part of an order to be delivered to an
American railway company after the close of the Ex-
hibition. As we propose to publish detailed drawings
of oneof the simple, and one of the compound Brooks
engines exhibited{i we shall content ourselves this week
by adding a Table of some of the leading dimensions of
the three engines of which we give illustrations. Of
these Fig. 1is a ten-wheeled passenger engine ; Fig. 2
a six-wheeled switching or yard locomotive; and
Fig. 3is an engine of the “ Mogul” type.

Principal Dimensions of Three Locomotives Exhibited at
the Columbian Exposition by the Brooks ILocomotive

Works, Dunkirk, New York. (See page 274.)

—_— Fig. 1. } Fig. 2. f Fig. 3.
Engine.
Total weight in working
order .. .. .. 1b. 138,000 114,000 | 118 000
Weight on driving wheels ,, 111,000 114,000 102,000
" truck wheels ,, 27,000 - 16,000
Total length of wheel base .. 25 1. 10 ft. 8 in. {21 ft. 6 in.
Rigid wheel base 14 ft, 6in. 10 ,, 8 ,, 14 t¢,
Cylinders, &e.
Diameter of cylinders in. 19 19 19
Stroke of piston .. » 26 26 24
Metallic, by
Kind of piston packing- C.C. Jerome, | } Same Same
Chicago
Diameter of piston-rod  in, 3] 3% —
Size of steam ports .. ’y 1% x 18% 1§ x 18% | 18 x 18}
5  exhaust ports . 3 X 18% 3 x18%4 |3 x 18k
Wheels, &e.
Diamecterofdriving wheelsin. 72 49 55
. truck wheels ,, 33 — 30
,»  drivingaxle jour
pal .. .. e i 8 . 8 8
Diameter of truck axle ;
journal . .. o, 6% i —_ 5}
Diameter of main crankpin
journalg . .. in. e} 6} 6}
Diameter of coupling - rod i
journals .. .. in.| 5%andd4} ! 5fand? 5%
Length of driving springs ,, 26 -1 36
Botler,
Belpaire type,:
by Wellman
Description of boiler.. Iron and Steel. - Same Same
Company, .
Thurlow, Pa. !
Inside diameter .. in. 60 \ 58 58
Material of barrel of boiler .. Steel Steel Steel
Thickness of plates .. in. Yto§ ltog Tto}
No.11B.W.G.,
A by Duquesne ]
Material of tubes Tube Works Same Same
Company,
Pittsburg
Number ,, 202 180 212
Diameter ,, .. in. 2} | 2% 2
Distance between centre of ;
tubes .. .. in. 3/% i 33 1 213
Length of tubes ..| 18 ft. 10in. 11 ft. 1in. 11 ft. 1in.
v firebox in. 114 ; 98 ! 98
Widthot ,, i 32 32 1 82
" water spaces round : !
firebox .. .. in 33tod | 33 L2
Material of outer firebox
sheet .. .. .. . Steel Steel Steel
Thickness of plates in firebox
sheet .. .. .. in. ttod s tof P
Material of inside of firebox Steel S:teel Steel
Thickness of plate in fire- i
box .. .. .. in. 3 I Ysand 3 | hand ?
Thickuess of tubeplates (fire- |
bex) .. .. .. in. ¥ ¥
Thickness of  tubeplates
(smokebox) .. .. in. $ ‘ § 8
Size and numbter of crown !
plate stays .. ..| 220at1lin. 190atlin.;190at1lin.
Working pressure 1b. 120 o180 180
Grate surface .. 8q. ft. 25.3 % 21.7
Firebox heating surface ,, 152 i 144 134
Tube " v 1646 T 1136 1232
Total ” 5 ” 1798 1280 1366
Tender. i
Weight of tender empty 1b. 35,400 34,000 35,400
”» 5 full " 84,600 69,730 84,600
Number of wheels .. Eivht Eight LEight
Diameter ,, e dn. 33 ! 33 33
Total wheel base .. . — 110 ft. 6 in. —
Diameter and length of i
journals .. . .. —_ ‘ — —
Water capacity . gals. 4000 3100 4000
Fuel capacity .. tom| 8 I b 8
M

Tux 7-ton travelling jib crane which we illustrate
on page 270 was constructed by the Yale and Towne
Manufacturing Company, Stamford, Conn., U.S.A.,
and is now on view at Chicago Exposition. It hasa
radius of 21 ft., and is designed to run on lines of 7-ft.
gauge. The jib can be raised and lowered by means
of a separate drum drjven by a worm and wormwheel,
the wire rops running round a snatch block. The main
drum is driven by spurwheel and pinion, and is fitted
with a powerful brake capable of sustaining the full
load. The cylinders are arranged at each side of the
framing, the valves being driven by a cross-shaft from
eccentrics situated near the centre of the crankshaft.
The turning motion is operated from a rear shaft driven
from the crankshaft through an intermediate shaft.

On this rear shaft are two bevel wheels, either of
which can be driven through a friction clutch. These
wheels gear with a third bevel wheel on a short
vertical shaft, from which motion is conveyed through
spurwheels to a eecond vertical shaft carrying a pinion
gearing with the large spur ring cast on the haseplate.
The travelling wheels are worked by a vertical shaft
passing down the crane-post, and gearing with a fore-
and-aft shaft on the level of the axles. The vertical
shaft is driven through the intermediary of a second
short vertical shaft from a bevel wheel on the interme-
di_a.te shaft. The boiler is 4 ft. in diameter by 6 ft.
5in. high. It will be noticed that all the handles are
conveniently grouped together.

HARBOUR WORKS.
To TEE EDITOR OF ENGINEERING.

Sir,—In your issue of the 25th ult. you illustrate and
describe the Bilbao breakwater works at present in
course of construction, Those members of the engineer-
ing profession who devote themselves more especially to
marine works must, like myself, be exceedingly pleased
to find such a detailed and well illustrated description of
these important works, showing fully the design, the
method of execution, the plant employed, and the cost of
the undertaking.

On looking at the section of the breakwater, Fig. 2, on
page 230 of your last week’s issue, I was astonished at
the immense amount of material which is being swallowed
up in this work. Per metre in length of the breakwater
thers is no less than 860 cubic metres of material (exclud-
ing the parapet), and yet the total height from founda-
tion to top (parapet excluded)is only 21 metres, so that
were all the material put into the form of a rectangular
oross-section of the height given (21 metres) it would have
a width of not less than 41 metres,

The design is the ordinary composite arrangement of
aggorted rubble from the foundation up to 6 metres below
low-water level ; from thence up to 1 metre above low-
water level there are large concrete blocks of 60 and 100

F A

A
0 BREAKWATER

SECTION or BILBA
tons weight, with rubble filled in between their interstices,
and from this level to the top it is concrete in mass faced
with 10-ton concrete blocks. .

As you are well aware, I bave lifted up my voice time
after time against the continuance of this unsightly, un-
reliable, unscientific, and extravagant system of construc-
tion, and I think I shall be rendering a service to the
engineering profession in pointing out the defects of this
class of work whenever an opportunity presents itself.

The accompanying figure shows a section of the Bilbao
breakwater (taken from your last week’s issue), and on
this section I have shown, by means of the central por-
tion etched crosswise, the section of monolithic work
which would be ample for the under-water portion of the
structure, instead of the immense mass of loose rubble
and huge concrete blocks, as actually constructed. The
central monolithic portion I have shown would be built
of blocks of moderate weight, say 9 to 12 tons, and
cemented together by neat Portland cement grouted into &
solid mass, founded on the top of a grouted rubble and
shingle base below the level of the eea bottom, and ex-
tending well beyond the width of the breakwater. The
triangular portions on each side of the breakwater above
the foundation would be of loose rubble to guard sgainst
undermining action, should there ke any at this depth,
which I think hardly likely.

I might point out that the St. Helier's breakwater,
Jersey, which I carried out, is somewhat higher from
foundation to cope than the Bilbao one, and the width of
the under-water portion, shown on the accompanyin
figure (13 metres), is that which I adopted at Jersey, ung
with the most successful results. I might further remark
that the St. Helier's breakwater, like that of Bilbao, is
exposed to the Atlantic, so that in this respect the cir-
cumstances are further comparable.

Now to deal with the details of the construction of the
Bilbao work. For handling and depositing the 60 and
100 ton blocks, expensive block-making plant, powerful
travellers, and special depositing barges are necessary,
and likewise barges for depositing the rubble; all of
which is in addition to the ordinary plant for constructing
the monolithic superstructure on top of the 100-ton blocks.

It is worthy of notice that this superstructure, which is
subjeot to the full force of the waves, is faced with blocks
of only 10 tons weight, whilst the engineers for the woerk
have deemed it necessary to have blocks of (0 to 100
tons weight below low water, where there will be less
force of the sea to be resisted. I do not call in question
in the slightest degree the adoption of the 10-ton blocks
in the one case and the GO0 to 100 ton blocks in the other,
because the circumstances are different.

The 10-ton blocks are all cemented together and to
the concrete hearting, thus forming a solid mass, whilst
the 60 to 100 ton blocks have each to depend on their
own weight for resistance to displacement.

\Vhat% do find fault with is the monolithic work com-
mencing only above low-waterlevel. Had the monolithic
work been commenced at the foundation, then the whole

structure, not merely the facing, butlikewise the hearting,
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