
head. I went to bed with them and got up with them. 
In the gray of the morning, when I looked across Glou
cester Squal'e, it seelIled an immense distance across to 
the houses on the opposite side. lt was nearly the 
same lenl'th as the span of my tubular bridge! " 

Our !lpan!'!; as I have said, are each nearly four times 
as �reat as Stephenson's. To get an idea of their mag· 
nitude, stano in Piccadilly and look toward Buckinl'
ham Palace, and then consider that we have to span 
the entire dist.ance across the Green Park, with a com
plicated steel structure weighing 15,000 tons, and to 
erect the same without the possibility of any inter· 
mediate pier or support. Consider also that our rail 
level will be as high above the sea as the top of the 

dome of the Albert Hall is above street level, and that 
the structure of our bridge will soar 2(10 feet yet above 
that level, or as high as the top of St. Paul's. The 
bridge would be a startling object indeed in a London 
landscape_ 

It is not on account of size only that the Forth 
Bridge has excited so much �eneral interest, but also 
because it is of a previously little known type; I will 
not say novel, for there is nothiilg new under the sun. 
lt is a cantilever bridge. One of the first questions 
asked by the generality of visitors at the Forth is, Why 
do you call it a cantilever bridge? I admit that it is 
not a satisfactory name, and that it only expresses half 
the truth" but it is not easy to find a short and satis
factory name for the type. A cantilever is simply 
another name for a bracket, but a reference to the dia
gram will show that the 1,700 feet openings of the 
Forth are spanned by a compound structure consisting 
of two brackets or cantilevers and one centl'al girder. 
Owing to the arched form of the under side of the 
bridge, many persons hold the mistaken notion that 
the principle of construction is analogous to that of an 
arch. 

In preparing for this lecture the other day; I had to 
consider how best to make a general audience appreci
ate the true nature and direction of the stresses on the 
Forth Bridge; and after consultation with some of our 
engineers on the spot, a living model of the'structure 
was arranged a� 
follows (see illus- r 
t r a t  i o n): Two 
men s i t  t i n  g on 

I chairs extended 
their a r m  s and 
s u  p p o r t e d  the 
same by grasping 

compression. In the Forth Bridge you have to imagine 
the chairs placed a third of a mile apart, and the men's 
heads to be 360 feet above the ground. Their arms 
are represented by huge steel lattice members, and the 
sticks or props' by steel tubes 12 feet in diameter and 
1M inches thick. 

I have remarked that the principle of the Forth 
Bridge is not novel. When Lord Napier of Magdala 
accompanied me over the works one day, he said: "I 
suppose you touch your hat to the Chinese?" and I 
replied, •• Certainly," as I knew that a number of 
bridges on the same principle had exist.ed in China for 
ages past. Indeed. I have eVidence that even savages 
when bridging ill primitive style a st.ream of more than 
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echidna that has quite recently been discovered in 
Northern New Guinea (Pro echidna bruijni). This cu
rious animal in outward appearance resem bles the 
hedgehogs in its spine-covered body and the ant eaters 
in its long and tapering snout. The latter is inmipa
ble of being opened, and the mouth consists of a small 
hole at the apex, through which the IanI' and vermi
form tongue is protruded. The spines are short and 
stout. but of needle-like sharpness, and spring from a 
thick coat of dark brown fur. The forefoot is furnished' 
with three broad and nail-shaped claws, while those of 
the hinder limb are long, sickle-like, and very sharp. 
Wot'ked by the powerful muscles with which the crea
ture is provided, thes e are admirably adapted for 

ordinary width have been driven to the adoption of digging. The tail is rudimentary. Bruijn's echidna, 
the cantilever and central girder system, as we were which is over two feet in length, and is thus considera
driven to it at the Forth. They would find the two bly larger than its Australian representative, is said by 
cantilevers in the projecting branch es of a couple of the natives to live in burrows in rocky ground.-Dr. 
trees on opposite sides of the river, and they would F. H. H. (Juillemard, Cruise of the Marchesa. 
lash by grass ropes a central piece to the enus of their .. , • , • ' 

cantilevers and so form a bridge. This is no imagina- A TATTOOED WHALE. 
tion, as I have actual sketches of such bridges taken The accompanying sketch is taken from a cetacean, 
by exploring parties of engineers on the Canadian about twelve feet long, caught in a bluefish gill net 
Pacific and other railways, and in an old book in the by fishermen at Nantucket Island, off Cape Cod, on the 
British Museum I found an enl'raving of a most inter- fourth of July. Owing to arraul'eluents made with 
esting bridl'e in Thibet upward of 100 feet in span, the lil'hthouse board and life-saving service, in 1883, 
built between two and three centuries ago and in every members of these departments of the government are 
respect identical in principle with the Forth Bridge. ' instructed to inform the commissioner of fisheries, at 
When I published my first article on the proposed once, by telegraph, of the occurrence of stranded or 
Forth Bridge, sOllie four years ago, I protested against captured marine animals such as whales, porpoises, 
its being stigmatized as a new and untried type of con- blackfish, and other forms of cetaceans. 
struction, and claimed that it probably had a longer Among the papers forming the report of the fish 
and more respectable ancestry even than the arch. commissioner for 1883 is a circular of instructions to 

The best evidence of approval is imitation, and I am fishermen and others on the coast, giving descriptions 
pleased to be able to tell you that since the first publi- and drawings of most of the known forms of cetaceans, 
cation of the design for the Forth Bridge, practically and directions for the proper preservation of specie 
every big bridge in the world has been built on the prin- ments, so affording sufficient knowledge to secure the 
ciple of that design, and many others are in progress. safety of valuable and rare forms until they can be ' 

• j • , • taken charge of by the necessary experts. 
BRUUN'S ECHIDNA (PROECHiDNA BRUUNI), NEW In consequence of the peculiarity of the animal 

GUINEA ANT EATER. captured at Nantucket, news of the fact was sent to 
Our engraving shows the rare and extraordinary the summer headquarters of the United States Fish 

Commission, a.t 
Wo od's H oll , 
Mass., a n d  the 
• • whale," as the 
fishermen describ
ed it, was taken 
there, 'whence it 
will be sent, as a 

,skeleton, to the 
N a t  i o n  a I Mu- ' 
seum at Wash
ington' to form' a . 
part of the osteo
logical collection 
there. The ani
mal is a grampus

' 

«(Jmmpus grise-' 
us), a s p e c i e s  
w h i c h il; some
what c omnlon 
throughout t h e  
North Atla'"ntic. 

s t i c k s butting 
against the chairs. 
This represented 
the two double 
cantilevers. The 
central girder was 
represented by a 
short stick slung 
fro III one arm of 
each man and the 
a n c hor a g e s by 
r 0 p e s  extending 
from the other 
arms to a couple 
of piles of brick. 
When stresses are 
brought on' this 
system by a load 
on the, centra.l 
giMPr; the men's 
arms and the an
chorage r 0 p es 
come into tension 
and. tlllil s�icks and 
chair legs i nt 0 BRUIlN'S ECHmNA (PROECHmNA BRUIlND, NEW GUINEA' aT EATER. 

S e  v e ra l speci
mens have been 
taken, their cap
ture being chiefly 
due to the habit· 
of the species of, 
skirti ng very near 
the shore, i� pur
suit Of its f� ()f 
small flsh'" ;.:8.Dd 
min u t e:'tl�Ace ' 
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