
Again, L = 360", W = 120 tons, E = 12,000 tons/in2, 

k — 8 tons/in2, e = These data give for
8‘

4-157 <r = li x = 3*35 and 
= 15 x 3'35 = 50'3 sq. in.

f A = 4-255 a = 1 /. x = 3#62 and
\ S = 54‘3 sq. in.

( A = 2'34 <r == 2 /. x = 212 and 
\ S = 31‘8 sq. in.

(A = 2’58 cr = 2| .”. x = 2*12 and 
\ S = 3T8 sq. in.

{ASection I.

„ VI.

„ YIII.

Y.

For the first two of these sections, viz. I. and VI., the 
approximative formula would give 47'5 and 51*1 sq. in. 
This approximation is thus seen to be a not very safe 
guide, unless the strut be a very long one. Its error

diminishes as the length increases. Its factor -- could, 

of course, be modified (to A so as to make it safe fc.V

height ^ 1 + - y this being continued until it cuts

11).

at the

2 /the other line x — — ( A +
ir \

tions that do not aim at much exactitude, it is sufficient 
to take

Thus, for calcula-

X > 1 + -
O'

iX + A,
TT \ (T /

and taking the greater of these two values, apply it to 
^ It should be remembered, how-the formula S = X k‘

ever, that the error of this approximation is in defect, 
and in using it, therefore, a low value of k should be used. 

WInserting in x the second of these approximations

to x—suitable for long struts—we find the following 
formula for the section:—

T

’Vi' V E + VTi

Using these curves, the following solutions of the pre
viously stated examples are obtained

)•S =

A little beyond the above limits a close and simple 
approximation would be

*= (X)
iEach curve starts at the horizontal height x — 1 + •
<r

Thus for each curve may be substituted, without serious 
error, a couple of straight lines, the first a horizontal one
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L = 500", w = 103 lbs., E = 3 x 107, k — 104 lbs./in2, 
e — — ^ = -04, square tube section.

These data give A = 1-414 and <r =j 3j, and from the 
curve x = 1*53.

Therefore S = 15-3 square inches, instead of 15, as 
found before.

The above approximation would, however, give only 
13 square inches.

STRUTS—THEIR WORKING STRENGTH AND 
STIFFNESS.

By Professor lb H. Smith.
No. III.

The results calculated and tabulated at the end of 
Part II. of this paper are represented more intelligibly in 
a graphic form by the curves of Fig 1.

Twelve curves are drawn out in Eig. 1
sponding to the 12 values of ( of the Table. The

\ s e /
curves are extended to ^ = 500, because, as said pre

viously, their horizontal ordinates have in use to he reduced 
in a ratio usually more than 2 and sometimes as much as

corre-

10. In each curve of Fig. 1 the value of ~
h

with that of , each curve being for one special value of 

{ — y In Fig. 2 the same results

verse fashion, each curve being for a special value of v

is co-ordinated

are shown in the con-

and in each curve being co-ordinated with the value of

A—j. These two sets of curves exhibit graphically in

a very complete and clear way the whole theory of the 
strength of struts of uniform section.

It is to be noted that the curves of Fig 1 show the law 
according to which the load that can be supported by a 
given section with a given maximum stress decreases with 
the length of strut, because with given section the load L cc w
and, therefore, L cc A since k is constant, and also with 

given section L oc 7.

These curves may be used in designing by trial and error, 
but in Fig. 3 a set of curves much more convenient for 
designing calculations is drawn out.

By help of this other set of curves we can solve 
the problem directly without any trial and error. The 
necessity for trial and error in using the above
arises from y being one of the ordinates to the 

employed, and this

curves
curves

cannot be known until h, the 

quantity sought, is known. In the following curves
v W

• kis proportional to one ordinate, and — the other. Now,
w

L
j ^ can be at once found from the known data, and

therefore the curve gives by a single direct reading the
value of -. From this, of course, w and S = — can be 

w w
directly calculated. The equations (e) and (g) can be 
easily thrown into the forms— 

s k L A sec.11 — .(*------l)l .
w l s e \w / ) . . (e)2 x/w E i 

and
s k L 7 ii - • iff)7 \/W E i ( - A ' '2 i

s e
The curves in Fig. 3 represent this last form of 

tion (e). The horizontal ordinates are
equa- 

= say A,s k L
2 v/W E i 

k
— ~ say x- A curve isw

drawn out for each of a similar but more complete series 
of values of == say <r, than those employed for

Figs. 2 and 3. The equation represented by the curve is 
thus, in simple form, A = x sec.11 c (x - 1) j *

On the supposition that the ratio e of excentricity of 
end thrust to cross-dimension can be fairly guessed, these 
curves give at once, without any trouble, the solution of 
the practical problem of strut design, because A and a are 
calculable directly from the data. On the curve in Fi». 3, 
most nearly corresponding to the given value of <r, take 
the horizontal ordinate equal to the given value of A, and 
read the corresponding vertical ordinate x. Then, to find 
the required section S that will secure the occurrence of 

greater stress anywhere than the desired k under the 
load W, all that is needed is the multiplication—

S = W

and the vertical ordinates are

no

x T*
All the curves of this diagram are asymptotic, the 

common asymptote being the straight line - A = x pass
ing through the origin. The different curves approach 
each other slowly, however, and become very nearly 
parallel long before they approximately coincide. Beyond 
the sharp corner, and within the limits of the part of 
the diagram applicable to common data in practice, each 
cui ve coincides with a fair amount of approximation to 
the straight line
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* This is the form the author’s formula (e) takes. Professor Perry’s 
fo mula takes the shape \l = v /1 - 1

. V ~ 1)’
and ctI * 2J,

where Ai=—XX
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struts of moderate length, but it would then give sections 
in excess of that required for very long struts.

Struts of Varying Section.

We will now consider struts of varying section, and 
make an attempt to obtain an approximate rule for 
designing the variation so as to equalise the maximum com
pressive stresses in all the sections along the whole length. 

m = (Jc-w\ the stress due to bending, being equal to
the bending moment W 3 on any section divided by ^ ^

- being equal to the bending mo

ment by E I, we find the simple but perfectly general 
expression

1 1
For the solid square section it is

§ ~ o-

For the round tube section it is 7—-—
I - iw

. For the square

h. Now, - must always be > 1.1tube section it is
kA - I- 
w J

These ratios, therefore, give the following results for struts 
of uniform strength:—

X
and the curvature

Solid circular section variation of A <4 times variation of 5.
„ square 

Round tube 
Square ,,

h <3 „ 
It <2 „
h < 1| „

5.
5.

I-*f* w
p E A 1

s.
sh2

for this curvature. By means of this we can compare 
the curvatures not only at different points of the same 
strut, but also in different struts. Suppose that k and W 
be the same for the whole of any set of sections, then it is 
easily shown that the way in which the curvature varies 
with the linear dimension of the section is

It is evident that in no strut properly designed for its 
work can this central deflection A be great; unless, indeed, 
special circumstances necessitate the load to be applied 
excentrically to a considerable amount, in which case the 
central A must not be allowed to be greater than the end 
e h, except by a very small amount. In all cases, then, 
the variation of 5 from end to middle is quite small, and, 
seeing that the largest of the above ratios is only 4, it is 
clear that the difference of middle and end cross-sectional 
dimensions of a strut of uniform strength is in no case 
large. It can be large proportionately to either whole

dimension only in the case of 
very small struts, such as are 
seldom used by engineers, and 
about which it is not worth 
while to take any great trou
ble in saving material by re
ducing the ends.

It would seem to result 
that struts should always be 
made of uniform section 
throughout their length. It 
is worth noticing here that 
this conclusion is not at all 
contradicted by experience 
with engine connecting and 
coupling rods, 
bulged at their centres, be
cause of the cross bending 
moments due to transverse 
acceleration of momentum at 
mid stroke of the engine. 
At high engine speeds these 
bending moments are very 
large, and really produce 
more severe stresses at the 
central sections than do the 
direct steam thrust and pull 
themselves.
crane jibs experience seems 
to have taught the utility of 
making the central sections 
considerably larger than 
either end section, although 
this member is almost a pure 
strut, the only cross bending 
moments being due to the 
weight of the jib itself.

In some cases, then, it may 
be worth while to carry out 
an approximation to the theo
retically correct variation of 
section. This may be done by 
first calculating the curva
ture of the bent strut in 
terms of its central deflec
tion, as if it were of uniform 
curvature—i.e., a circular arc 
—and then equating this ave
rage curvature to the mean 
between the true curvatures 
at end and at centre. This 
approximation is a legitimate 
one, because it has been 
shown above that the curva-

1
d-
dh E A2 l 5 A2 J E A2 l 

Thus among such a set of sections the curvature increases

*}3w-
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FIG. 3 ENLARGED.

with the size of section (A) so long as the average stress 
w is greater than 4 k, i.e. \ the maximum stress. By help 
of the fundamental equation for A, this condition is shown 
to coincide with the condition,

* 4 i 7
s

3 being the deflection at any point of the length.
For the worst shape of section, viz, the +, the fraction 

— = ; for the solid circular and square sections it is |-

ture varies only slowly.
The curvature (or reciprocal of radius of curvature) of 

circular arc equals eight times the rise divided by the 
square of the chord. Using our previous nomenclature, 
the rise of the strut arc is (A - eh). The average curvature
is, therefore, ZZ). But from equation (b) we have,

A =2 <*.(-£-

Where hc is put for the cross dimension of the central 
section. We have deduced above the value of the true
curvature 7 at any section. Taking its value at the 

P
end (where the cross dimension will be called Ax), and its 
value at the centre, adding these two and dividing the

by two, and finally equating this mean to 8 (A e^l\)

7)
and 3 ; for the best sections it equals 1. Clearly, under 
the most severe working conditions all well designed struts 
in machines and structures fulfil this condition, so that in 
them the curvature always increases with the size of 
section, other things (k and W) being the same. But the 
rate of increase is very slow, because E is a very large 
stress (about 30,000,000 lb./ in *2 for wrought iron) 
and 2 (3 w —k) is quite a small stress. In the case 
of the varying section of a strut of uniform strength at 
all points of its length, this can be recognised directly
from 7 = 7L j k - w\. Here the central section is 

P E A l J
greater than the end section, and therefore, w decreases 
towards the centre. Thus both (k - w) and A increase 
towards the centre; and, although their ratio increases, it 
does so in a comparatively small degree. This same 
argument might be developed by investigating how 5 varies

sum

with the above value of A inserted; we obtain the 
following equation in which the only unknown quantity is

L2

hc.
k hc 2 _ 1\ = L2

S'

+ e hi

2i/,‘ ( w
8 E

W (h, 3 + 7)} equation (j ).

This is an equation of the sixth degree, but a very little 
trouble enables one to solve it by the method of trial and 
error already referred to. In it hx is a known quantity. 
It is to be previously calculated by help of the equation,

7 2 w'1 = sT

with li when W and k are constant. We find =
dd

1
For the solid circular section this is/ 3 k

V w
2 i { j-, equation (k).J s e

1 + 27s
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Taking as an example the same data as used before, 
viz., L = 500", W = 100,0001b., K = 10,000lb./in.2,
E = 3 x 10’ lb./in.2, square tube section with f = *04,

and therefore S = T6 and i = — also e = T ; the last
300,

equation gives hx = 9in., and (j) then gives bc = 9-6in. 
This is the same central dimension that equation (g) gave, 
and equation (e) gave 9'7. This would seem to show that 
the error involved in the last approximation (J) is not 
in the direction of safety, the dimensions given by it being 
less than that given by the previous formula. Evidently 
the central dimensions for a strut of uniform strength 
should be greater than that for one of uniform section if 
the end excentricity of thrust be the same in the two 
cases, because the end sections being diminished, the end 
portions of the length become more flexible, and the total 
central deflection must become greater ; the central bend
ing moment is thus increased, and a greater section is 
required for the same maximum stress. But the dis
crepancy is explained by the fact that in our present 
example we have taken e Ax, the end excentricity = lx 9// 
= 0" ‘90 whereas in the previous example using equation 
(e) we took e A = T x 9'7 = O'' '97. In fact, if e hx be 
taken ‘97, the equation (k) gives hx = 9''T, and then 
equation {j) gives Ac = 9" ‘7. It thus appears that under 
fairly comparable circumstances the two formulae give 
the same central dimension. The struts used in practice 
require to be so stiff that they bend to a small deflection 
only, and under this condition it does not much matter 
whether the central section is calculation from equation (j) 
or from (e). In either case the end section may be safely 
found by help of equation (k).

I11 conclusion, it will be proper to say a few words re
garding the factors of safety that should be employed in 
connection with this method of designing struts. Firstly, 
so far as concerns k, the maximum stress to be permitted 
in any part of the material of the strut, there is no reason 
at all for employing in the above formulas any different 
k from that that would be considered safe in a short bear
ing block. That is, no specially large factor of safety is 
to be applied to the maximum stress considered safe in a 
long strut. It may, indeed, be remarked that the safe 
section does not depend on the k chosen to nearly so great

W ade-a degree as might be imagined, because in S = x ^

W but it atcrease of k, of course, increases the factor

the same time decreases x since A is proportional to k 
This may, perhaps, be seen still more clearly by con

7

sidering the approximate equation S = —7—(l

^, in which k influences only the second term+ M J. W 
Ji k

inside the brackets.
. As regards W, if there be any doubt as to the amount 
of the load coming on the strut, a liberal estimate of pos
sible excess load must be made in the same way as would 
be done for a short bearing block or for a tension rod. 
Here again we should note that the section will not be 
increased in the full proportion in which we multiply the 
known load by a factor of safety to get the estimated 
extreme possible load—inserted as W in the formula. 
This may be seen from the above approximate equation, 

W is directly proportional toor by noting that while 

W, still the factor x decreases as W increases, because
J

1A °c —
Jw

There cannot be rational doubt as regards the length of 
the strut, and therefore although the section varies rapidly 
with L, there is no reason for inserting a greater L than 
the known length.

Large struts are usually built up, and even in the case 
of a plain cast iron column, one cannot depend on the 
shape of the section being exactly what is intended. 
Some allowance should be made for inequality in the 
thickness of the casting for bolt and rivet holes, &c. &c. 
To make this allowance one may take s a little larger and i 
a little smaller than correspond to the intended geometri
cal shape of section.

The safe section depends in an important degree upon 
the modulus of elasticity, A being inversely proportional to 
Z*E. The “known,” or intended, modulus should there
fore be diminished in a reasonable proportion to allow for
possible low elastic quality of the material. From — to

85_ is probably the range of the factor that should be

used for this purpose for cast iron and rolled iron and 
steel.

It is in choosing the ratio of excentricity e that the 
most liberal allowance should be made. A is not affected

-. From the curves on Fig. 3by the value of e, but <r cc

it may be seen that as <t diminishes, the value of x f°r a 
given value of A increases very rapidly, and thus the sec
tion required becomes rapidly larger as e increases. There 
should therefore be inserted in the formula the most 
liberal possible estimate of e, or rather an extravagant 
value of e; what is considered a likely value of the excen
tricity being multiplied by a factor of safety. It is need
less to attempt to define rigorously the proper values of 
this factor, because the thing itself to which it is to be 
applied is a matter of intelligent guess-work. Its proper 
value depends evidently on the style of the end-bearings 
of the strut and on the quality of the workmanship. It 
probably varies from 2 to 5 or 6. Owing to the inequali
ties of the section referred to above, arising from inevit
ably imperfect manufacture and workmanship, the centres 
of figure of all the sections do not lie exactly along a 
straight line. The neutral axes of the sections deviate 
still more irregularly from the straight line, became
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Table I.—Analysts of the Waste Gases Escaping from Boilers.

Simple engines. Compound engines.
I 3116.3115.Catalogue number (see page 720) ...........

Total coal charged in lbs............... ..........
2. Ashes weighed back in lbs. ... ..........
3. Carbon in ashes in lbs.................... ... ..
4. Coal minus ashes actually consumed per lb. coal..

'Nitrogen................... ..........
2* Percentage by Carbonic oxide ..........................
7- volume of Carbonic acid..................................

the dry gas. °*™en..........................................

.Air ................... ..........................

'Nitrogen..........................................
Carbonic oxide ..........................
Carbonic acid..................................
Oxygen ..........................................

.Air ...................................................

15. Carbon in 1001b. dry gas in lbs..................................
16. Waste gas, not including excess of air, in
17. Waste gas per lb. of coal charged in lbs.................
18. Excess of air, total weight in lbs...............................
19. Excess of air per lb. of coal charged in lbs............
20. Excess of air in cubic feet per lb. coal..................
21. Utilised air per lb. of coal charged in lbs...............
22. Utilised air in cubic feet per lb. of coal..................
23. Temperature of air outside ..................................
24. Temperature of smoke-box gases ..........................
25. Heat units (Centigrade) lost in escaping carbonic

oxide............................................................................
26. Heat units in waste gas, excess of air excluded ..
27. ---------------equal to lbs. of coal ...........................
28. Heat units lost in sensible heat in excess of air ..

equal to lbs. of coal ..........................
30. Heat units carried away with waste gases anc

excess of air ...........................................................
31. Heat units used for raising steam, &c......................

32. Total heat units developed............................................

3111. 3114. 117. 3108. 3125. 3117. 3113. 3124. 3107.

259'
11-75
3-54
0-95

249*138-25 199-75 148-5 202-5
7-25
0-83
0-96

404* 113* 193* 351- 168*
9-5 19-57-50

3-12
7-45- 21- IQ- 16-6-
2-29
0-95

11-3632-2
0-88

17-42 3-88 4-87 3-18
0-95 0-81 0-95 0-920-96 0-95 0-94 .

5. 80-15
0-50
7-75

11-60

80-15 80-03 80-3380-13
1-25

15-75

80-80 80-92 80-10 80-62 80-09 80-67
0-30

10-65 14-25
5-72

10-25 7-75
11-33

8-90 12-00 8-55
11-36

7-50
11-83

8-50
8. 2-87 8-908-95 11-00 7-38 11-17

9. 42-3855-24 53-67 42-62 53-95 52-38 35 14 27-24 53-1954-09 56-33

10. 75-56 73-23 75-41 76-32 74-60
0-27

15-65

73-45 75-4675-10 74-71 75-20 76-11
11. 0-49 1 141 o Percentage by 
•. o' weight of 

the dry gas.
15-04 20-5511- 46

12- 49
22-64 11- 49

12- 21
13-12
11-79

17-48 12-61
12-19

11- 13
12- 76

12-54
12-002-99 9-489-55 7-81 6-00

14. 53-60 12-82 41-00 40-6852-40 50-55 25-74 52-3233-52 54-76 51-50

3-34 4-506-66
1616-6

11-70

4-10 313 5-603-57 4-76 3-44 3-423-01
4467-

11-05
5251*

1177-
10-42

825-70

2466-
12-36

2976-
14-80

196-8
11-40

158-3

3124-
12-06

2052-

1804-6
12-15

597-5
4-02

53-5
11-20

156-80

2334-
12-09

2376-
12-31

163-7
1114

156-00

4282-
12-20

2165-60

2034-
12-10

2*230*
13-27

176-5
11-16

156-25

2489-
12-29

3264-
16-10

214-1
11-33

158-6

2932-
11- 77 

3169-
12- 72 

169-2
10-85 ' 

151-9

230-
13-0 1-67

22-2
10-75

150-5

7-31
97-2
9-60

134-4

7-926-19
172-9 

10-17 
142-4 

20° C.

105-3
11-11

155-5

82-3
11-245

157-30
20° 17° 24° 18° 24°18° 18° 20° 20° 20°

198°371° 427° 227° 360° 224°196° 249° 210° 238° 371°

115,872
381,004

50,211 
69,924 
8‘ 42 
9,866 
1-18

28,456
259,614
81-72

169,132
20-87

121,645 
Ilf-05 

145,594 
17-54

267,239
1,390,686

78,315 
9-48 

96,199 
11-59

87,723
10-57
28,799
8'47

116,522
1,097,526

239,856 93,910
11- 31

102,112
12- 30

260,087
80-13

268,164
82-30

131,866
15-89
171,494

45‘9 13 28-80
444,187 120,582

14-5229. 53-5 20-00

79,790
992,775

825,190
2,151,962

428,746
1,663,894

174,514
1,396,036

360,438
2,513,512

196,022
1,172,682

303,360
1,370,684

528,251
1,446,660

2,873,950 | 2,092,640 1,214,048 I 1,368,705 1 1,674,0442,977,152 1,072,565 797,147 1,657,925 1,570,550 1,974,911

end and hinged at the other ” from those applicable to 
struts “hinged at both ends.” The writer does not admit 
that the deduction of the one case from the other can be 
legitimately made without close and rigorous criticism.

992,775. In the case of the Paxman boiler there were 
1,368,705 units developed and 1,172,682 utilised. By 
using too much air Mr. Foden wasted 1*18 lb. of coal,

Table II.—Particulars of three Competitive Boilers.

tion. The Foden boiler had the advantage of smaller and 
thinner tubes, which secured a lower smoke-box tempera
ture. It may be said that the Paxman boiler was better 
fired, but this condition is eliminated. We have the 
results of the firing before us, and we know that the 
Paxman boiler threw away, as we have seen, 121b. of 
coal in excess air. There is only one explanation which 
commends itself to us—namely, that the loss of heat by 
radiation from the traction engine boiler was excessive as 
compared with that from the Paxman boiler, which was 
most carefully clothed. This is a matter to which, how
ever, we shall have to return. We cannot, as we have 
said, pretend to analyse all the results obtained, but 
before leaving that portion of our subject with which we 
are now dealing—namely, the efficiency of the boilers— 
we must say something concerning one of the two 
McLaren boilers—namely, that of the compound engine. 
The following table gives the principal dimensions. In 
the original tables in the report all the ratios are referred 
to the normal grate, but as that was not used on trial 
we have calculated them for the actual grate used. For 
example, the normal area of the McLaren compound 
engine grate is 6"7 square feet. Little more than half 
this was used during the competition.

Certain remarkable deductions can be drawn from 
these figures. It will, for example, be seen that although 
the difference between the temperature of the steam and 
that of the escaping products of combustion was higher 
in the McLaren than in the Paxman boiler, the evapora
tive efficiency of both is the same when the loss caused 
by admitting too much air is eliminated, and this although 
the McLaren boiler evaporated more water per square 
foot of heating surface. It was, unfortunately, found to 
be impossible to take the furnace temperatures; but it 
seems not unlikely that the fire was hotter in the 
McLaren than it was in the Paxman boiler. It will be 
seen that the ratio of the calorimeter was less in the 
McLaren boiler than it was in the Foden, and much less 
than it was in the Paxman boiler. The result was, of 
course, that the gas had to travel faster through the 
tubes, less time was allowed in the absorption of heat, and 
the smoke-box temperatures were higher.

We have said that it would take more space than we 
can spare to deal exhaustively with all the boilers tested. 
The three which we have selected—namely, that by Mr. 
Foden, Messrs. Davey Paxman and Co., and Messrs. McLaren 
—may be regarded as the best, and therefore we have 
singled them out for comparison. For convenience of 
reference, we have grouped our calculations, which, as we 
have said, will not be found in the repoi’t of the judges, 
in one table. They are not carried out to more than two 
places of decimals, minute fractions being in this case of 
no consideration.

It must be understood that the weight of steam used 
per horse-power given in Table II. is calculated, as is the 
evaporation per hour, on the assumption that the boilers 
were evaporating from and at 212 deg. As a matter of 
fact, they were doing nothing of the kind. It is very

Foden. j Paxman. McLaren.

STEAM ENGINES AT THE ROYAL AGRICUL
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No. II.
We may now proceed to compare the boiler of Messrs. 

Paxman, Davey and Co.’s compound engine with that of 
Mr. Foden’s simple traction engine, with which we dealt 
in our last impression. The Paxman boiler differs in 
several important respects from that of Mr. Foden. Its 
principal dimensions are given in Table II.

It will be seen that the ratio of heating surface to grate 
area was much less than in Mr. Foden’s engine. The tube 
surface is larger, but Mr. Paxman worked with a grate 
area of 4*32 square feet, while Mr. Foden worked with a 
grate area of only 2 "63 square feet, or, say a little over 0"6 
of the surface used by Mr. Paxman. When we come to 
compare the grate areas with the indicated power, how
ever, we find that the difference is much smaller. The 
Foden engine indicated 13"88 horse-power, the Paxman 
engine 22-77. There was, therefore, omitting minute 
fractions, '19 square foot of grate per horse-power in the 
Foden engine; and again omitting minute fractions, '19 
square foot per horse-power in the Paxman engine. This is

remarkable coincidence. Coming now to the performance 
of the Paxman boiler, we find that it was on one basis iden
tical with that of the Foden boiler, as far as weight of water 
per pound of coal was concerned, the evaporative econo
mical efficiency being 12‘99lb. from and at 212 deg., as 
compared with 12‘96 foi the Foden boiler. If, however, 
we compare the actual efficiency, it will be seen that it is 
considerably in excess of that of Mr. Foden’s boiler. 
The Paxman boiler evaporated 4891b. of water per hour, 
or 2T5 lb. per square foot of heating surface per hour, while 
the Foden boiler evaporated 409 lb. per hour, or 1'93 lb. per 
sq. foot. The actual heating surface per indicated horse
power was in the Foden engine 15"23 square feet, and in 
the Paxman 9"44 square feet. The performance of the two 
boilers was, indeed, very nearly the same, yet the Pax
man boiler used nearly twice as much air per pound of 
coal as did Mr. Foden’s. It is very instructive to note 
the effect this extra admission of air had on the evapo- 
lative efficiency of the boiler. Theoretically, it ought to 
have carried away a large percentage of heat, yet in 
practice we find that the efficiency of the boiler and its 
management, assuming the theoretical calorific value of 
the coal to have been 15-45 lb. of water evaporated from 
and at 212 deg. per pound of coal was ‘840 ; that of the 
Foden boiler being -839, or practically the same. To 
what is the identical character of the result due ? We 
give here a table of an extremely interesting nature 
prepared by Mr. Stead. If our readers will turn to

Area of grate at trial ... . 2-63 sq. ft. 4‘32 sq. ft.

Ain.

Jin. 

84fin.

3-39 sq. ft. 

gin.

iVn.
81|in.

Width of bar.......... gin.

Jin.

72in.

Width of air space ... .

Length of tubes out to out.

Number of tubes.................

Material of do................... .

76 5153

Steel Steel Iron

Outside diameter of do lgin. 2in. 2in.

Inside do. of do. ... ljin. IRfin. ljin.

28 "1 sq. ft.

194*2 sq. ft.

4*4 sq. ft.

226-7 sq. ft.

"49 sq. ft.

1 *76 sq. in.

137 sq. in.

4*54 to one 5*42 to one

Heating surface, fire-box ... 20*45 sq. ft.

188 "5 sq. ft.

2-6 sq. ft. 

211-5 sq. ft. 

*49 sq. ft. 

3*7 sq. in. 

134 sq. in. 

2-828 to one

34*5 sq. ft. 

180 "1 sq. ft. 

3*5 sq. ft. 

218'sq. ft. 

*57 sq. ft. 

3*14 sq. in. 

90 "27 sq. in.

Do. do., tubes ... . 

Do. do., smoke-box

Total do. do. ... ..

Area of chimney ...................

Do. of blast nozzle ...........
Calorimeter or area through

tubes ...................................
Ratio of grate area to calori

meter ...................................

Indicated horse-power...........

Heating surface per I. H. P....

Do. do. per sq. ft. of grate... 
Coal consumed per hour per

sq. ft. of grate...................
Total water evaporated per

hour ...................................
Water evaporated per sq. ft.

of heating surface per hour 
Water evaporated per lb. of

coal ...................................
Do. do., if no waste by excess 

air............................................

Water per I.H.P. per hour...

Coal wasted by excess air total

Smoke-box temperature

Excess of do. over steam do.

a

13-88

15-23 sq. ft.; 9'44 sq. ft.

5*2"4 sq. ft. 

8*7 lb.

24 22-1

9-86 sq. ft. 

64-l sq. ft. 

13-5 lb.

80-4

12 lb.

409 lb. 489 lb. 579 lb.

1-93 lb. 2T5 lb. 2-65 lb.

12-96 lb. 12-99 lb. 12-59 lb.

13-00 lb. 141b.141b.

26*1 lb. 20*37 lb. 26*3 lb.

1*18 lb. 12*3 lb. 20*66 lb.

388 deg. 

38 deg.

410 deg. 460 deg. 

44 deg. | 92 deg.

while Mr. Paxman wasted 12*3 lb. of coal; yet the elli- 
ciency of the boilers comes out, as we have shown, practi
cally identical. It remains, of course, to be seen whether
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variations of modulus of elasticity from spot to spot in 
each section throw the neutral axis away slightly from 
the geometrical centre of figure. For these reasons the 
deflection from line of thrust to neutral axis varies more 
or less irregularly along the axis, and not precisely accord
ing to the mathematical equations assumed above. It is 
reasonable to provide agaiust the possibility of these 
irregularities not tending much to neutralise each other; 
but on the contrary, on the whole to have rather a cumu
lative adverse influence in weakening the strut. Allow
ance for this is to be made in evaluating e ; and therefore 
it seems that for many cases the above suggested factors 
5 or 6 may not be too great.

How far the general conclusions of this paper are 
applicable to struts not free to deflect angularly at both 
ends, is a subject requiring separate treatment. It is 
usual to deduce in a somewhat off-hand manner rules for 
struts “ fixed at both ends ” and for those “ fixed at one

The Engineer for July 15th, they will find a full 
illustrated description of the apparatus used and methods 
employed by Mr. Stead in dealing with the gases in the 
smoke-box. The table we reproduce as No. 1, is No. 12 
in the Royal Agricultural Society’s report. The tempera
tures are given on theCentigrade scale, and it may be worth 
while to tell our readers that they can be reduced to the 
Fahrenheit scale by multiplying the Centigrade by 9, 
divding the product by 5, and adding 32.

The temperature in the smoke-box of the Foden boiler 
was 388 deg. Fall.; that of the steam being 350 deg. Fall. 
That is to say, the former was only 38 deg. in excess of 
the latter. In the Paxman smoke-box the temperature 
was 410 deg. Fah., or 44 deg. in excess, being approxi
mately the same as in the Foden boiler, but the excess tem
perature of the waste gas in the Paxman boiler was 
22 deg. higher. In the Foden boiler the total heat units- 
developed were 1,072,565, of which there were utilised

by working with smaller air spaces in his grate Mr. 
Paxman could have secured a higher result. If we 
deduct the coal wasted in heating excess air from the 
whole quantity supplied, we have 156 lb. in round 
numbers, and a simple rule-of-three sum will show that 
if this weight and no more had been used the boiler would 
have evaporated 14 lb. of water per pound of coal from 
and at 212 deg. The Foden boiler cannot be improved in 
this respect. But of course it is not certain that Mr. 
Paxman could have kept steam for the power at which 
he worked with less air, although it is quite probable 
that he could.

It appears to be clear therefore, from the figures before 
us, that the Paxman boiler was economically more 
efficient than the Foden boiler; and it was more efficient 
to the extent that it could actually afford to waste 12 lb. 
of coal and still slightly beat the Foden boiler. Why was 
this? We confess it is extremely difficult to answerthe ques-
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difficult to arrive with precision at the true weight of 
water evaporated. For reasons fully set forth in the 
report, the figures in the following table are taken from 
the report, all but the last, which we have deduced from 
the others:—

Vera Cruz will be most serious. Through there being no 
bonded warehouses and the high rate of import duties, local 
merchants cannot afford to hold large stocks, and order their 
goods as they require them from Europe or New York, and 
consequently their customers have to wait a long time before 
they get them. The merchants say, if customers can buy goods 
out of bond just across the frontier and have them quickly delivered 
by the cheap North railways, they will leave off buying goods vid 
Vera Cruz from Europe and New York which cannot come quickly 
nor be delivered cheaply. The remedies proposed by the mer
chants are :—The substantial reduction of the rates on the Vera 
Cruz-Mexico Railway, or, failing that, the immediate 
tion of a rival line vid Jalapa and Puebla ; the energetic prose
cution of the breakwater for inclosing and protecting the har
bour ; the conversion of Vera Cruz into a free port. The 
Mexican Railway Company has since the commencement of the 
agitation made some concession by reducing the freight of heavy 
goods from 7 4d. per ton per mile to 44d. and 5d., between Vera 
Cruz and Mexico, on an entire wagon load. The merchants 
rightly consider that concession altogether inadequate to the 
situation. A rival line is not so impossible as the Mexican Rail 
way Company thinks. Their line, owing to its being built 
during political troubles and from both ends at ouce, cost 
£8,000,000, or three or four times the cost of building a line via 
Jalapa and Puebla from Vera Cruz to Mexico. Sections of 
such a line have been partially constructed, and now that 
political troubles are over, the capital for its completion 
might be obtained with much less difficulty than formerly. 
In a war of tariff's with the Mexican Railway, the new 
line, Owing to its smaller capital, would be better able to bear 
the brunt of the battle. Any such war would be short, as the 
rival line taps districts not served by the Mexican Railway ; the 
great struggle would be for the through freight Vera Cruz- 
Mexico, and the cheaper constructed line would doubtless 
have that. The near or remote future of the comple
tion of this rival line depends upon the policy of the 
Mexican Railway Company with regard to reducing their 
rates. The harbour works have been undertaken by Mr. A. 
Cerdain, a native of Vera Cruz, who is carrying them out with 
energy, and who may be depended upon for the punctual per
formance of his contract. The most important of the proposed 
remedies is that of making Vera Cruz a free port, and the sug
gestion has been warmly seconded by individuals, the local 
commercial traders, and press. The advantages claimed for this 
course are—abolition of smuggling, larger consumption of 
dutiable goods, more economical collection of customs duties, 
much shipping attracted that now avoids Mexican ports alto
gether, rapid communication between the capital and coast. It 
is contended that the only loss the Federal Government would 
sustain by adopting the proposed measure would be the import 
duties on foreign goods consumed by the 22,000 inhabitants of 
the port, a number insignificant compared with that of the 
Republic—10,000,000. Looking at the present crisis as a dis
interested and impartial observer, it is evident that the pre
vailing alarm is neither exaggerated nor groundless; and should 
Vera Cruz fail in getting declared a free port, and in getting 
much cheaper communication with the capital, her foreign com
merce will be diverted to the north, and she will sink into a 
coasting port. The advantages that would accrue to British 
and European commerce by the declaration of Vera Cruz as a 
free port are too obvious to require detailed consideration. It 
is difficult to estimate accurately the chances of success the 
proposal may have, but its supporters can adduce very strong 
arguments in its favour, and have considerable influence with 
the Federal Government.

Russia—Railway rates.—The Emperor has given his approval 
to the decree of the Council of the Empire laying down the 
principle that the State shall, for the future, regulate railway 
rates; but no project has been elaborated to give effect to the 
decree.

Russia—Iron and steel direct from ore.—A new process for 
producing iron and steel direct from the ore has been invented 
and patented by a Russian engineer, which will create a revolu
tion in the manufacture of charcoal iron. Under the new pro
cess iron ore, after being submitted to the ordinary smelting 
process, is taken direct from the furnace to the rolling-mill and 
turned into thin sheets of the finest charcoal iron. There are at 
least three furnaces in this country fired with charcoal-making 
iron with perfect success. “ 'Whether the process can be applied 
with equal success when coke is used for fuel I cannot positively 
assert; but I am assured that an experiment has been made with 
coke for a fuel which has been equally successful.” The secret 
of the process is in the construction of the furnace, which is 
inexpensive and simple.

Servia—Hungarian goods in Belgrade.—It has been decided 
that an attempt in the direction of establishing sample rooms in 
the eastern parts of Europe, with the view of developing Hunga
rian trade, should be made at Belgrade. An establishment will 
shortly be opened there for bringing specimens of Hungarian 
industry to the notice of the Servian public. Among the goods 
for which it is mainly hoped to procure a market in Servia are 
hardware and iron. A superintendent will be appointed to 
represent the trades interested, and be the medium of dealing 
with intending purchasers; and it is probable that the scheme 
will be furthered by a reduced tariff for goods transported on 
the State railways.

Sweden — General export union. — The funds required for 
carrying out the objects of the association have been collected 
and advertisements have been issued asking for agents to go to 
Australia, the La Plata States, and Spain, to forward in those 
countries the interests of Swedish firms and manufacturers. 
The agents will be paid partly by commission and partly by 
salary.

Sweden—Inf usor ial earth at Stavanger.—A considerable number 
of pits of infusorial earth containing from 85 to 95 per cent, of 
silica, and which are said to be so pure in quality as to be available 
for most purposes merely after desiccation, have been discovered in 
the neighbourhood of Stavanger, a seaport town on the Bukke- 
fiord, 100 miles south of Bergen. Capital is being sought for the 
working of these deposits, which are estimated as being capable of 
yielding 523,210 cubic yards of that rare product.

prices in many distant markets, such as Brazil, China, India, 
and South America. The Austro-Hungarian Lloyd, which has 
been heavily subsidised by the Government, has done but little 
towards finding new outlets for Austrian produce and fresh 
employment for Austrian shipping, as they run no steamers 
beyond the eastern part of the Mediterranean and the Black Sea, 
except the Indo-Chinese line, on which the voyages were increased 
from twelve between Trieste, Bombay, and Hong Kong to 
twenty four, to Hong Kong touching at Bombay, Colombo, and 
Singapore with a branch line between Colombo and Calcutta. 
The exports to India show a slight increase, which is not in 
proportion with the larger number of voyages, and still less with 
the increased tonnage, the reason for which is attributed to 
heavy competition. It is a pending question whether the 
Government will continue the subsidy hitherto paid to the 
Austro-Hungarian Lloyd, or reduce it, either course being a 
severe loss to the company. Between 1881 and the end of 1885, 
the Austrian mercantile marine diminished from 5S1 ships, 
280,000 tons, and (50 5 0 men, to 332 ships, 180,960 tons, and 
3380 men—decreases of 42’8, 35, and 44’2 per cent. The reason 
for this is that nowhere has so little been done to replace sailing 
vessels by steamers, and Austria would have scarcely any were 
it not for the Adriatic and the Austro-Hungarian Lloyd Com
panies, who own all the sea-going steamers except two or three. 
The proposals made to improve the position of shipping in the two 
parts of the empire differ. Austria continues the yearly bonuses 
on construction and navigation—including small coasting vessels, 
even if bought or built abroad. Hungary proposes paying to the 
shipbuilders the whole amount due on construction at once, as 
otherwise it would reduce the freights and benefit the shippers; 
excluding foreign built vessels and overlooking coasters, which 
they consider insignificant and daily receding before steamships. 
Another means of communication which has not had time to 
show the amount of encouragement it will give to Trieste 
commerce is the Trieste-Herpelje Railway, opened in last July. 
The distance gained on the journey inland is 8f miles, and 
towards Istria, and the only naval part in Austria, 23£ miles, 
thus reducing the distance between Trieste and Pola from 92 to 
68^ miles. . The principal difficulty overcome in the construction 
of the line is the heavy ascent, the station at Herpelje being 
1602ft. above that at Trieste. The medium gradient is 1 in 40, 
and in some places the slope is 1 in 30'6. The sharpest curve 
has a radius of 590ft. There are four bridges, four short bridges, 
over roads, five tunnels, and seven viaducts. The rails weigh 
21 and 23 lb. per foot. Many projects for prolonging the 
Divazza line to Laak, on the Laibach-Tarvis line, have been 
brought forward, but none has been sanctioned by the Govern
ment.

Hayti.—Commercial prospects.—The United States Consul- 
General at Port au Prince reports:—For the present fiscal year 
there is a possibility of an augmentation in business, there being 
every reason to expect a fair coffee crop—the staple export of 
the country. Agriculture is in a very rudimentary stage, the 
natives persisting in working on the same principle as in the 
times of the old French colony, and using for agricultural 
implements the cutlass, hoe, and indigo knife. The prolificacy 
of the soil is astonishing. With attention any fruit or vegetable 
could be raised, and could some enterprising house send out an 
agent to study the wants of the South American trade, or if 
parties conversant with them would give attention to this field, 
a lucrative business might be opened in agricultural implements, 
especially such as are adaptable to mountainous regions; but 
they must not be at all complicated, or great results cannot be 
expected, as they will not be serviceable to people unpractised 
in their operation. A great many light vehicles are imported 
and extensively used. Carriages are run for public hire. 
Buggies are becoming very popular with business and profes
sion,.! m.n. The roads are very bad and filled with stones, but 
dogcarts, landaus, and phaetons are making their appearance, 
the majority of all conveyances coming from the United States. 
It is lost sight of in preparing catalogues that the language of 
this country is French, and although Guadaloupe, Hayti, and Mar
tinique, are the only islands where French is universally spoken, it 
would pay to cater to this trade. As an example of the bene
ficial results of meeting the wants of the native customers 
here, the trade in American cotton goods has during the past 
two or three years considerably increased, and is beginning 
to take a firmer hold in this market, hitherto monopolised by 
English goods. This has in a measure been brought about by 
the untiring efforts of the head of au American house doing 
business here, who has studied and had goods prepared especially 
for it. A contract for the construction of a railway from the 
city of Gonaives to Gros Morue, a distance of about twenty-four 
miles, with its eventual termination at Port de Paix, and to be 
completed in twenty-eight months, including laying the rails 
to the wharves, so as to communicate directly with vessels 
loading, has been made with a French firm, who some years ago 
sent engineers exploring into that part of the country, and who 
evidently found the conditions particularly profitable for the 
scheme, as ever since they have been striving to get the con
cession. The only subvention given by the Government is the 
wood found in a parallel of 6J miles in the public ground of the 
State on both sides of the line. It is said that the country 
through which the line will pass abounds in forests of the finest 
logwood and mahogany, which, owing to there being no mode 
of transporting them to the seaports, could not be utilised for 
exportation. Such an enterprise embodies significant results. 
If successful, it will be the means of causing similar lines to be 
laid at available points, and thus open up the exportation of 
articles such as Brazil wood and other valuable woods having a 
market value, which are now unavailable for want of roads and 
means of transportation to the seaboard cities. The need of 
this country for its certain progress is foreign industry, its inde
fatigable enterprise and muscle. The island is free from 
epidemics of all kinds, and there is no appearance of malignant 
disease, so common during the hot months in the tropics. It 
should be noted by those contemplating business relations with 
Hayti that Europeans cannot own real estate there.

Mexico —Port and trade of Veru Cruz.—The merchants of 
this State exhibit considerable alarm as to the future prospects 
of the commerce of Vera Cruz, the only considerable port in the 
Republic, caused chiefly by a reduction in the freight on the 
northern railways, which are about to carry goods at an average 
rate of l|d. per ton per mile, while the rates on the Vera Cruz, 
Mexico—English—range from 44d. to 74d. per ton per mile. 
Another ground for alarm is the approaching completion of the 
railway from the port of Tampico, on the north of the State of 
Vera Cruz, to join the existing line Mexico-El Paso. If this 
line should be worked on the usual low American rate of 14d. 
per ton per mile, it will give Tampico an enormous advantage 
over Vera Cruz with its costly and solitary line of railway, 
notwithstanding the Tampico-Mexico line is nearly three times 
as long as the Vera Cruz-Mexico. A further cause for alarm is 
the belief prevalent here that a syndicate of American capitalists 
is about to establish in the Brazos de Santiago, near the frontier 
of Mexico, a port with bonded warehouses for the express purpose 
of supplying that country. If this is done the consequences for

Table III.

Foden. Paxman. McLaren.

lb.lb. lb.
Water actually supplied ...
Calculated weight of steam j 

condensed inheatingfeed...

Condensed in jacket ...........

Total ...................................
Water actually evaporated 

per lb. of coal under the 
working conditions ...........____________

To this must be added the weight of steam condensed in 
heating the feed and returned to the tub, and that con
densed in the jackets. The latter can only be estimated, 
the former was easily deduced from the rise in tempera
ture in the tub. These quantities are grouped in the 
preceding table III.; the figures may be compared with 
those in Table II. It is a very common practice to 
estimate the efficiency of a boiler as though it evaporated 
from and at 212 deg.; but it is not quite clear that this 
gives a true measure of the efficiency of boilers. We see 
from the figures we have calculated that, although on the 
212 deg. basis the Paxman and the Foden boiler were 
nearly equal, yet that actually the Paxmau boiler was 
more efficient by 0’4 of a pound of water per pound of coal, 
or say in round numbers, 5 per cent.; and this, as we have 
before explained, notwithstanding the fact that Mr. 
Foden wasted no coal in heating excess air, while Mr. 
Paxman did. Concerning this excess of air the report 
says:—“The maximum temperature, and consequently 
the highest duty, will be attained when only the quantity 
of air theoretically necessary for combustion is used; 
every addition of air lowers the temperature, and carries 
off heat wastefully among the hot products of combus
tion escaping by the chimney. It is obvious from the 
foregoing that, with a given temperature for the escaping 
products of combustion, the useful effect will increase as 
the temperature of the furnace is heightened. The tem
perature of the chimney, 385 deg., in this case could 
hardly have been reduced much lower, for the steam tem
perature was 334 deg., leaving a difference of 52 deg. only. 
Mr. Foden used less air than any of the other exhibitors. 
This arose from the precaution he took of closing his 
chimney damper every time he opened his fire-door. In 
the peculiar way of managing the furnace always adopted 
at “ trials,” namely, of firing very often, laying on small 
quantities of coal at a time, the fire-doors are open a great 
deal, and much air enters in that way, never passing 
through the fuel at all. The effect of this can be easily 
seen on the thermometer in the smoke-box, for when the 
door or the ashpan damper is opened, the mercury falls 
to a considerable extent at once. Had the other exhibi
tors been as cautious Mr. Foden, still better results might 
have been attained.”

In another impression we shall deal with the efficiency 
of the engines as distinct from that of the boilers, a 
subject to which we have not yet referred.
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS.

Argentine Republic—Steam communication with Europe.—A 
concession has been granted by the Argentine Government to 
Messrs. Houston and Co., of Liverpool, for the establishment of 
a line of steamers to run from the northern countries of Europe 
and from the United States to the River Plate. The ter ms of 
Messrs. Houston’s contract are :—Building ten fast steamers on 
the most approved principles. The steamers to carry mails, fly 
the Argentine colours, have a minimum speed of sixteen miles 
an hour, leave Buenos Ayres and Europe weekly. The first 
steamer to ply within fifteen months from date of con
tract, September 30tlx, 1887, and all the steamers to he 
finished and at work within two years. Eight naval cadets 
to be allowed on board each steamer for practical studies, 
also an Argentine doctor with a diploma ratified by the Re
public, an English crew, and a freezing chamber capable of 
holding 3000 carcases of sheep. The line to be direct, and on 
the return voyage the steamer may call at other ports. The 
line to defray the preliminary costs to secure immigration, to 
consist of Belgians, Daues, Dutch, English, French, Germans, 
Irish, Norwegians, Swedes, and others to be determined by the 
Government. Freights for Government cargo to be reduced 
40 per cent.., except coal and iron, the reduction upon which is 
to be 20 per cent. In case of war the steamers to be placed at 
the disposal of the Government, in which case certain arrange
ments shall be made. The Government, by paying first cost of 
the steamers, to he allowed to turn them into cruisers or war 
ships. In return the Government guarantee 5 per cent, per 

on the necessary capital, £1,250,000 for fifteen years, 
in case of the net receipts reaching 10 per cent., half of that 
amount is to be handed over to the Government.

Austria-Hungary—Trade of Trieste in 1886.—On the whole, 
commerce shows the same returns as in the preceding year. 
There are now many importing houses inland, so that the 
returns given contain, in addition to the trade of Trieste, that 
in transitu, which increases every year. Added to this, the 
severe competition between merchants and the usages of the 
place, which require every transaction to pass through the 
hands of a broker, considerably reduce the gains, and render it 
difficult for trade to bring in what it did in former days. The 
principal articles of British import, among which are chains, 
coal, hardware, iron, cast, pig, sheet and wrought, machinery, 
and tinned plates, increased by 124 per cent. In sewing- 
machines Great Britain can still compete, though Austria makes 
a great many, and Germany floods the country with the spurious 
American article. A new impediment to the import trade con
sists in the recent Austrian customs tariff, which came into force 
on June 1st last. Most articles have been taxed higher. This 
will tell on British imports, especially on cotton seed oil, which 

previously admitted duty free, and now pays about 6s. 4d. 
per cwt. Trieste is continually and quietly seeking new mar
kets, and competes successfully when a footing has been gained. 
In various articles Trieste maifitains her superiority as regards

annum

Economic Theory of the Location of Railways.—In the 
notice of this book in our last issue the number of pages is given 
as 350; this should be 950 pages.

The Eighty-pound Gatling.—Members of the United States 
Ordnance Board and United States Treasury officials, Novem
ber 5th, inspected the newest model of the Gatling gun. The 
gun exhibited is one designed more especially for use against 
mobs in cities. It weighs less than 80 lb., and could be 
transported easily in and fired from police patrol wagons. Dummy 
cartridges were fired by the operator at the rate of 1200 a minute, 
and ranges from 500 to 3000 yards have been tried satisfactorily. 
The gun, while being fired, was lowered and elevated to extreme 
angles, and also moved in a semi-circle. The action was easy and 
regular.
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CONTRACTS OPEN —TRANSHIP VANS, INDIAN MIDLAND RAILWAY.
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CONTRACTS OPEN.
THE INDIAN MIDLAND RAILWAY COMPANY.—SPECIFI

CATION OF CARRIAGES, BRAKE-VANS, &c., FOR 5ft. 6in. 
GAUGE.

The contractor is to make and deliver for the above company, in all 
respects complete except the wheels and axles, springs and axle-

The teredo.-“-Recently the harbour engineer of San Francisco, 
Cal., made examinations of piles driven some years ago with anti
teredo coatings. Eucalyptus and cedar piles driven in 1882 were 
almost destroyed, and a pile driven at the same time, and coated 
with Pearce’s compound—a mixture of paraffine, limestone, kaolin, 
&c.—was found to be completely honeycombed.

Iron operations in Georgia.—A Pennsylvania syndicate has been 
purchasing iron ore lands in Georgia, and has secured 20,000 acres, 
besides having options on several thousand more. A railroad will 
be built to Chattanooga, furnaces will be erected, and the property 
developed. Hon. Charles Dougherty, of Florida, is largely 
interested.

thereof in form, dimensions, or quantity of any part, or the whole 
of the work, as the consulting engineer may in writing direct. 
Every such modification is to be deemed to be within the specifica
tion for the purposes of the tender, and in all cases where such 
modification affects the cost of the work the consulting engineer 
shall determine whether it adds to or reduces the cost, as well as 
the amount that shall be added to or deducted from the contract 
price. The contractor shall supply all parts sched uled or shown on 
the drawings, or which may be inferred therefrom.

Any plates that require bending, cranking, or working, shall be 
first brought to a proper heat and then worked to the required 
form, and any piece which is overheated, strained, distorted, not 
straight on the edges, or discovered to be in any way unsound or 
imperfect, will be rejected, and must be replaced at contractor’s 
expense. Bolts and nuts to be of best best Staffordshire iron. All 
nuts are to be as shown, and must fit so tightly that they cannot 
be turned by hand, screwed to Whitworth’s standand. Every 
piece of iron or steel is to be made so accurately that it may be 
used without dressing of any kind in the place for which it is 
designed in any of the vehicles. The timber, where specified, 
must be of best Moulmein well-seasoned teak. Parties tendering 
must be prepared to satisfy the consulting engineer that the scant
ling and the panels have been seasoned for at least twelve months.

The body of the van is to be as shown on the drawing. It is to 
be divided into three compartments, each of which are to have 
folding doors on each side, furnished with iron bolts and necessary 
fastening as shown. The doors are also to have handles, locks, 
private locks, and are to be hung on three brass hinges. There are 
also on each side of each end compartment to be one, and in the 
middle compartment two, openings, provided with teak louvres 
covered with copper wire gauze as shown. The upper roof is to be 
made of corrugated iron, the lower roof and the inside generally is 
to be similar to the luggage compartment of passenger brake van. 
The exterior of the van is to be similar in style with the passenger 
brake van. Commode handles are to be provided as shown. The 
consulting engineer and the locomotive superintendent in India 
named in this specification and in the tender shall extend to mean 
those officers respectively for the time being. All the rest of the 
specification as usual. Tenders are to be in by noon on the 2nd 
of December, 1887.

IT?
10 4jt ....

W-b, m The U.S. Navy.—The bids for the construction of a first-class 
torpedo boat were from the Herreshoff Company, of Bristol R.I., 
82,750 dols. ; Vulcan Ironworks, Chicago, Ill., 84,800 dols. As 
the former company built the phenomenally fast boats Stiletto and 
Now-Then, there will be no doubt about their giving the required 
speed of twenty-two knots per hour. Admiral Porter, in his annual 
report to the Secretary of the Navy, urges the construction of a 
squadron of heavy ironclads, and an immediate attention to the 
matter of coast defences, nearly all the principal ports and harbours 
being entirely defenceless against a modern ironclad. He also points 
out the almost impossibility of combining the qualities of an efficient 
marine engineer and naval officer in one man.

Another Transcontinental railroad system.—A new transcon- 
tinental line has been formed by an alliance between several roads, 
and will be in operation about the beginning of 1888, as soon as the 
Duluth, South Shore, and Atlantic Railroad completes its extension. 
The main alliance is between the New York Central and Hudson 
River Railroad, Michigan Central Railroad, Duluth, South Shore, 
and Atlantic Railroad, and Northern Pacific Railroad. The 
Canadian Pacific Railroad will build a line to connect with the 
Duluth, South Shore, and Atlantic Railroad at Sault St. Marie, 
Mich.; and the Milwaukee and Northern Railroad will connect with 
the same line at Republic, Mich.

Omaha and Council Bluffs Bridge.—The new bridge across the 
Missouri river between Omaha, Neb., and Council Bluffs, la., has 
been opened. The bridge is of steel, and has ten spans; four 
through trusses of 250ft. span, and six deck spans (three at each 
end) of 125ft. The width is 54ft.; in the centre are the two rail
road tracks, with a 7ft. roadway, and a side-walk on either side. 
The height above low water is 66ft. The bridge was designed by 
Mr. Geo. S. Morison, M. Am. Soc. C.E. ; and Mr. VV. 
H. Parkhurst, was the engineer in charge of construction; 
the latter having the misfortune to break his leg soon after 
the commencement of the work, was succeeded by Mr. G.

Tn 1866 a bridge was authorised by Congress, 
and the bonds were sold in England. The contractors 
were greatly delayed, and finally the Union Pacific Railroad 
Company annulled the contract and did the work with its own 
staff, completing the structure in March, 1873. It was an iron, 
single track railroad bridge, without roadway. Its length was 
2752ft., in eleven spans. This structure is replaced by the 
bridge, work on which was commenced in October, 1885, and of 
which the estimated cost is 900,000 dx>ls. At the west end of the 
bridge is a bronze shield, while the. ^st end is decorated with a 
massive bronze buffalo head, surmounting a stone arch, which 
forms the entrance to the bridge proper.
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N } AMERICAN ENGINEERING NEWS.
{From a Correspondent.)

Changing railroad gauge.—The narrow gauge has been recently 
widened to standard gauge on the Ohio and North-Western Rail
road and the Bedford and Bloomfield division of the Louisville, 
New Albany, and Chicago Railroad ; this division extends from 
Bedford to Switz City, Ind., forty-three miles ; the remainder of 
the narrow-gauge portion of the L., N. A. and C. system will be 
changed in the spring.

The Westinghouse brake.—The result of the suit between the 
parties controlling the Westinghouse and Carpenter brakes being 
an injunction against the latter, an attempt was made to permit 
Carpenter to give bonds instead of being enjoined, and to continue 
using his air-brake coupling and filling contracts for the same. 
This was overruled, and the injunction was issued. This sustains 
the validity of the Westinghouse patent, and pre^vents the use by 
Carpenter of his coupling.

a

5 3-5 - f5’ A. Lederle.

S’6 G J SWAIN CNOauge.

boxes, the following:—Twenty tranship vans to Indian Midland 
Railway, drawing No. 347 ; sixteen composite carriages—third and 
brake compartments—to drawing No. 346, including all timber, 
steel, and ironwork required, according to the particular terms and 
conditions herein contained and the contract drawings, copies of 
which may be had on payment, or according to such modification
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At the present moment the annual interest to he paid on capital 
already expended closely approaches three millions sterling. At 
the existing rate at which money can be borrowed for the 
work, that annual burden must, supposing the canal be capable 
of being rendered barely navigable upon present estimates, when 
the work is so far completed, be increased to no less than six 
milions sterling. It is a grave problem, doubtless, therefore

that M. de Lesseps seeks to 
havesolved. Thesolution he pro
poses is the permission to issue 
lottery tickets for tire raising of 
the further capital he demands, 
and the reduction of the interest 
on that already expended. We 
do not know whether it is pro
posed that the French Govern
ment should guarantee the 
holders of such lottery tickets in 

whether M. de

ASBESTOS CURTAIN, TERRY’S THEATRE. of the justice of the view we then expressed. He has stated, 
in fact, that the French Government and Parliament have in 
their hands the fate of the enterprise, which has now become a 
national one, and he contends that its failure would be a crush
ing moral defeat, as well as an incalculable financial disaster. This 
amounts simply to a demand for that Government aid, the 
granting of which we predicted could alone save both the scheme

The accompanying engraving shows the asbestos curtain at 
Terry’s Theatre, in the Strand, and one designed for the Queen’s 
Theatre, Manchester. This curtain is made of asbestos cloth 
iron frame. The advantages of this form of curtain, designed and 
registered by Mr. Lawrence Booth, F.R.I.B.A., are its cheapness, 
lightness, strength, and ease of manipulation, and it has received 
the highest commendation of the City Justices of Manchester, and 
their professional adviser, the City Surveyor. A special method 
of preventing the iron frame from “bulging” or altering its 
shape in case of fire or sudden variations of temperature is em
ployed. By using weights not quite sufficient to counterpoise 
the curtain, the work of raising and lowering is very light. 
Combustible ropes may be employed, which, on being released 
by the action of fire or otherwise, will allow the curtain to descend 
of itself. The pockets are provided to catch the counterbalance 
weight in case of the breakage of the chain, so as to prevent per- 

nal injury. The friction rollers are put on the balance weights 
to ensure their free action. Friction rollers are also fitted on 
the curtain frame to give freedom of action in raising and 
lowering. The hinging of the lower part of the frame, so as to 
admit of its being raised to the top of the proscenium opening 
when there is not sufficient room for a curtain of the ordinary 
make to be raised above the proscenium opening, is a valuable 
addition. The asbestos cloth is specially strengthened by a fine 
wire running through each asbestos strand, and is stretched 

the whole of the framework, and fastened thereto by 
means of hoop iron and bolts. A double thickuess of asbestos 
cloth may be used, one thickness on each side of the framework, 
with an air space between.
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any way, or 
Lesseps hopes that the gambling 
spirit of his countrymen would 
suffice to induce subscriptions for 
such tickets without the guaran
tee of the Government. Among 
ourselves it is certain, first, that 

authorities would not per-

isi

\ mml I'tli;Vi

A our
mit what we as a nation regard 
as almost an immoral course to 
be pursued ; and secondly, that 
comparatively few Englishmen 
possess sufficient of the spirit of 
the gamester to be allured by 
the temptation of such a course. 
It would be better, it seems to 
us, for M. de Lesseps to acknow
ledge financial defeat, and ask 

| for the direct intervention of 
1 Government to stave off its con

sequences. All civilised nations 
would regard the abandonment 
of the Panama Canal with regret, 
although many must be doubt
ful of its financial success, while 
some refuse belief in the prac
ticability of its accomplishment.

A
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t.m mmRUSH WORTH’S STRONG BAR AND ANGLE IRON 
SHEARS.

MI
D

jHiThe illustration represents a strong double shearing machine j 
made by Messrs. Rushworth and Co., Sowerby Bridge. The 
machine is very powerfully geared with a steel pinion driving a 
large spur wheel shrouded to the pitch line,and driven by a steam 
engine with a cylinder 12in. diameter. It is arranged to cut 
angle iron of any length through the centre of the machine 6in. by 
tfin., with a steel slide, &<•., worked from the steel excentric 
shaft, and is arranged at the end of the machine for cross-cutting 
bars 8in. wide and "2in. thick; approximate weight 111 tons.

1111Wmm m
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RUSHWORTH’S SHEARS.

and the investors in it. We cannot but think that M. de 
Lesseps has until now rather studiously concealed this issue, 

Ox several occasions lately we have remarked upon the course which he must long ago have foreseen. He would doubtless 
of events occurring with regard to the financing of this iinpor- reply to this that it was not until the failure of his last demand 
taut project. When we last did so, we stated our conviction upon the public became manifest to him, that doubt became 
that, whether the canal could be ever made to pay or not, it certainty to the extent which has now compelled him to out- 
would have to be carried through, because to abandon it would spokenness. But however late M. de Lesseps may be in speak- 
be to produce a great financial crisis ; one that might possibly ing, he has now done so after a fashion which is candid enough, 
produce almost a revolution among a nation so excitable and He has told the French Government that he is at the 
yet so thrifty in its habits as are the French. The latest de- end of his financial resources, and that unless Government 
claration of M. de Lesseps is tantamount to an acknowledgment \ steps in to back up the enterprise it will have to be abandoned.

Engineering Students’ Club, 
paper on 
Sheffield,

“TheNewcastle-on-Tyne. —On the 5th instant a 
Locomotive Boiler” was read by Mr. G. H.
Mechanics’ Institute, Gateshead, before the above Club, Mr. 
F. Hansen in the chair. The following members took part 
in the discussion, viz.:—Messrs. Elliott, Twinberrow, and Nichol
son. On the following Friday, through the kindness of the 
locomotive superintendent, Mr. T. W. Worsdell, a large 
number of the members were shown through the North- 
Eastern Railway Company’s shops at Gateshead. On the 18th 
instant Mr. G. B. Garvey read a paper at the above-named insti
tute on the “Electric Lighting of the Newcastle Exhibition,” Pro
fessor Stroud occupying the chair.

THE PANAMA CANAL.
in the

ASBESTOS THEATRE CURTAINS.

CONSTRUCTED BY THE UNITED ASBESTOS COMPANY, LONDON.
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COMPOUND ENGINES OF THE REIN A REGENTE
MESSRS. J. AND G. THOMPSON, CLYDE BANK, ENGINEERS.
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are exact duplicates of each other in every respect, the high-pressure 
cylinder being forward in the forward engine-room, and aft in the 
after engine-room. The crank shafts, propeller shafts, and all 
the moving parts are of steel. The stern shafting was made by 
Beardmore, the rest of the shafting by Vickers. The bed-plates 
are of oast steel, made by the* Steel Company of Scotland. The 
valves are all of the piston type, driven by independent cylinders. 
On the trial they reached 110 revolutions, which is equivalent

to a piston speed of 825ft. a minute. The whole of the auxi
liary engines are independent excepting the air pump, which is 
driven by a rod connected with the low-pressure piston. The 
shafting is I7in. dia., with an 8in. hole in it. These engines are 
supplied with steam by four double-ended boilers, each having 
eight furnaces in it, or thirty-two furnaces in all, the pressure 
of steam being 1401b. The forced draught arrangements are 
very complete, each stokehole having two fans.

ENGINES OF THE SPANISH CRUISER, REINA 
REGENTE.

We give above an illustration of one set of engines of 
this fast cruiser. There are two sets in this ship. They are of 
the triple expansion type, one being placed forward of the other 
in separate compartments. The diameters of the cylinders are 
40in., 60in., and 92in., the stroke being 3ft. 9in. The engines

STONE - BREAKING AND DELIVERING APPARATUS FOR THE INDIAN GOVERNMENT.
MESSRS. W. H. BAXTER AND CO., ENGINEERS, LEEDS.
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STONE-BREAKING AND DELIVERING APPA
RATUS FOR THE INDIAN GOVERNMENT.

buckets passing in between, so that the material falling from 
the screen is delivered on to the elevator belt, and as this 
resumes the perpendicular position the material falls into 
the buckets, is carried up, and delivered on to a shoot. 
This conveys the broken stone into screen No. 2, where 
the two sizes of macadam are taken out and conveyed by 
means of shoots into carts, barrow's, or trucks, as required; that 
not broken sufficiently small being conveyed by a return shoot, 
from the end of the screen, back into the machine to be further 
broken.

The advantages claimed for this arrangement are—First: A 
saving of labour in shovelling the broken stoue from the machine,

and wheeling back that not broken to the required size. 
Second : By regulating the machine so that a larger quantity 
may pass through that is not at first broken small enough, a 
great saving in gravel is effected, consequently a larger portion 
of 2.1 in. macadam is produced and a better sample obtained. The 
jaws being set wide apart, the machine takes less power, the 
saving thus effected being sufficient to work the elevator, so 
that the entire arrangement takes no more power than is usually 
required to work a stone breaker fitted with the ordinary 
screen. It will be evident from the preceding statement that a 
stone breaker fitted with this arrangement must effect a saving 
not only in labour but of waste of stone and also in working ex-

The engraving represents a part-sectional illustration of Baxter’s 
patent automatic delivery appliance, now, we understand, being 
adopted by corporations, quarry-owners, andothers. Its method of 
workingisas follows:—Thestonetobebrokenisputintothe mouth 
of the machine in the ordinary manner, and is then delivered 
into Screen No. 1, which screens out the gravel. The broken 
stone is then delivered into the elevator, which—contrary to all 
former elevators—has the buckets fixed on the inside of the 
belt. The belt or carrier runs over the two flanged pulleys, the
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end are to be lined with white metal. Oil cups are to be forged 
solid with the big ends, at the small end a recess is to be made for 
lubrication. Each coupling rod is to be of Bessemer steel forged solid 
in one length and not welded, to be fitted with gun-metal bushes, 
which will have five grooves Jin. wide and y‘cin. deep filled in with 
white metal. All bushes in rods are to be accurately fitted and 
pressed into their places by hydraulic power, so as to ensure a 
perfectly tight fit, and are to be secured as shown. Oil cups are 
to be forged solid with coupling-rod ends. Each oil cup in the 
coupling rod and in the big end of the connecting-rod is to be fitted 
with a button and spring.

Crank pins.—The crank pins are to be of Yorkshire iron properly 
case-hardened on the wearing surface. The hole in the wheel is 
to be tapered as shown; the pins are to be accurately fitted into 
the wheels and rivetted over on the inside. Screwed washers are 
to be placed on the ends, with screwed pins passing through them.

Steam pipes.—The steam pipes in the smoke-box are to be of 
copper, No. 7 b.w.g., and 3Jin. inside diameter, to have a gun- 
metal flange properly brazed to the pipe, and properly faced, so as 
to secure a steam-tight joint with the cast iron elbow, which is also 
to be faced on the flange. Each steam pipe is to be led to the 
cylinder, and is to be secured to the same with studs and brass 
cover-ended nuts. Great care must be taken that the flanges on 
all pipes are properly brazed.

Exhaust pipe.—The exhaust pipe is to be of cast iron of the form 
and dimensions shown on drawing, and is to be secured to the 
cylinder with studs and brass cover-ended nuts. The top of the 
exhaust pipe is to be formed with a loose cap bored out to 4fin. 
diameter.

Brake.—The engines are to be fitted with a steam and an auto
matic vacuum brake. The brake material, which will be supplied 
for each engine by the Vacuum Brake Company, 32, Queen Vic
toria-street, E.C., will consist of one combination ejector, one steam 
cock for ejector, one automatic steam-brake valve on left-hand side 
of engine, one vacuum gauge, one drip recipient, one dummy, one 
of Clayton’s hose and couplings for front of engine, one of Clay
ton’s hose and couplings for connecting main air pipe of engine to 
tender, one wrought iron pipe from ejector to smoke-box passing- 
through the boiler on right-hand side of engine, main air pipe, with 
the necessary T pieces, elbows and clips, one end pipe with cast 
iron bend for front of engine. The brake material, which will be 
supplied by the contractor, will be as follows
cylinder with piston and rod complete, one copper pipe, 2in. inside 
diameter, No. 11 b.w.g., leading from the ejector to the trailing 
end of the engine, one copper pipe l^in. inside diameter, No. 11 
b.w.g., leading from the steam cock on the safety-valve column to 
the top of the ejector, two copper pipes y^in. inside diameter, 
No. 14 b.w.g., one from the automatic steam-brake valve for sup
plying steam to the cylinders, the other leading to the ash-pan, 
two copper pipes £in. inside diameter, No. 16 b.w., leading from 
the unions formed on the main air pipe below the ejector, one to 
the top of the steam-brake valve, the other to the pressure gauge, 
one wrought iron pipe 2in. inside diameter, No. 7 b.w.g., leading 
from the smoke-box tube plate to the bottom of the chimney. 
Each driving and trailing wheel is to have one cast iron brake- 
block applied to it. The brake gear is to be provided with adjust
ment, and made of the best hammered scrap iron, all the pins and 
working parts being case-hardened. The pins through all points 
of suspension of levers are to be 2in. diameter, and all other pins 
are to be ljin. diameter.

Injectors.—Two No. 8 size Gresham and Craven’s patent brass 
injectors are to be fixed one on each side of engine under foot
plate, as shown, to deliver into brass clack-boxes placed at front 
end of boiler. The delivery pipes are to be of copper, If in. outside 
diameter, No. 8 b.w.g. thick. The suction pipes are to be of 
copper, 2in. outside diameter, No. 9 b.w.g. thick. The steam pipe 
is to be of copper, ljin. outside diameter, No. 8 b.w.g. thick. The 
overflow pipes are to be of copper lin. outside diameter, No. 9 
b.w.g. thick. Care must be taken that the pipes are so set that 
the flanges of all joints come fairly to their places without any 
spring upon them. The pipes are to be solid drawn and perfectly 
uniform in length, and set so that any pipe will fit into its respec
tive place on any engine equally well. The injectors are to be fitted 
with Holt’s flexible feed-pipe arrangement.

Bolts and nuts.—The bolts and nuts are all to be Whitworth’s 
standard. All are to be finished bright where not otherwise 
specified. All nuts are to be case-hardened. All nuts inside 
smoke-box are to be of hard brass with blank ends.

Clothing.—The boiler and fire-box are to be lined with felt and 
well-seasoned pine in strips of not more than 2Jin. wide by fin. 
thick, tongued and grooved, the whole to be neatly covered with 
clean and smooth iron sheets, No. 14 b.w.g. thick, to be kept lRn. 
above the fire-box and carried parallel the whole length of the 
boiler ; the iron sheets, which are to receive one coat of red lead 
paint on the inside, are to be secured at the joints with hoop iron 
bands with tightening screws at the ends; the corner covering 
plate at the back of the fire-box and also on front end of boiler to 
be of best charcoal iron hammered to the shape shown on drawing, 
and finished to a perfectly clean and smooth surface. The man
hole casing is to be of wrought iron painted, No. 14 b.w.g. thick
ness. The dome casing to be of wrought iron, No. 14 b.w.g. thick
ness brazed up solid and painted.

Cab.—'The sides and front are to be of best Staffordshire iron 
y^in. thick. The roof is to be of wood, tongued and grooved, and 
covered with oilcloth, which is to be obtained from Mcllwraith and 
Co., Glasgow ; the roof is to be supported by angle irons and an 
iron strip as shown ; a ledge is to be formed at back, also a gutter 
at each side to prevent water falling on the men. The cab is to 
have two windows of best polished plate glass, fin. thick, in wood 
frame hinged on the top and provided with fastenings as shown. 
The front edges of the cab and top of hand-rail plate are to be 
stiffened with angle iron and beading polished. A hand-rail 
finished bright is to be fixed on each side of the engine outside the 
cab. A cord communication to the whistle is to be provided on the 

. outside of the cab on right-hand side of engine.
(Continued Jrom page 407.) Tools.—Each engine is to be supplied with the following tools:—

Valve motion.—The valve motion is to be of the curved link type, One complete set of spanners, including two gland and two mud 
and the expansion links are to be hung from the centre. The plug spanners; one punch for tapered pins, one large round drift 
excentric pulleys are to be in two parts; the smaller is to be of for motion pins, one flat drift for cottars, one large monkey wrench, 
Yorkshire iron, the larger of cylinder metal, to be fastened on the one small monkey wrench, one hand hammer, one pinch bar, two
axle by means of keys and set screws. The excentric straps are to chisels, one pair of tongs, one bunting bar, one traversing serew-
be of good tough cast iron, free from honey-comb or any other jack and ratchet, which must be exactly to this company’s pattern; 
defect. The throw of the excentrics to be 6in. The excentric oil one oil can, 16 lb.; one oil can, 8 lb.; one oil can, 4 lb.; one tallow 
cups are to bo fitted with a button and spring. The excentric can, one tallow feeder, two oil feeders to pattern, one pricker, one 
rods are to be of Yorkshire iron. All the wrought iron work is to rake, one fork, one coal-pick, one shovel. Three head lamps, one 
be of Yorkshire iron, the working parts are to be well and properly water-gauge lamp, and one hand lamp are to be supplied to. this 
case-hardened and re-cleaned up, and must be of the very best company’s pattern. A sample set of fire irons will be supplied by
finish, and free from all marks and defects. All pins are to be of this company.
wrought iron, case-hardened, 2in. diameter, and made to standard Painting.—Before any paint is applied the ironwork must be
gauges. The motion is to be reversed by screw gear fixed on cleaned and be free from scales and rust. The boiler is to receive 
trailing rplasher on right-hand side of engine. The valve-rods are two coats of red oxide paint before being lagged. The outside of 
to work through cast iron guides bolted to the motion plate, boiler, clothing-plates, frames, cylinders, wheels, outside of hand- 
which must be hored to the finished size and faced up in its place; rail plate and cab are to have one coat of lead colour, two coats of 
the guides are to be bored out to fit the rods, and to be made of filling-up, stopped with hard stopping, then to be rubbed down, 
cylinder metal. The guides are to be heated to a high temperature followed by two coats of lead colour, faced with pumice-stone 
and then dipped in oil. between, after which two coats of brown colour to pattern. The

Reversing shaft.— The levers are to bo forged solid with the shaft, picking out and fine lining are to be to pattern panel, which will 
which is to be placed above the motion and carried by a cast iron be supplied by this company. The smoke-box, chimney, back of 
bracket with loose cap bolted to the frames with lin. bolts turned fire-box, ashpan, footplate, brake work, and side springs are to 
to gauge and made a driving fit ; these brackets to be made of have one coat of lead colour paint and two coats of Japan black, 
cylinder metal, and to be bored out to 3Jin. diameter to take the The insides of frames and cross stays are to have two coats of red 
reversing shaft. The working parts of the shaft are to be properly oxide paint. Front of buffer plates, life guards, buffer casings, 
case-hardened. All pins in the reversing shaft are to bo 2in. and inside of cab are to be painted vermilion. The axles are to 
diameter. have two coats of white lead. All the painting on the outside of

Connecting and coupling rods.—The connecting-rods are to be of the engine is to have three coats of best hard-drying body varnish. 
Yorkshire iron, forged solid in one length and not welded, 5ft. All paint on inside of engine and tender is to have one coat of best 
10.jin. from centre to centre, and are to be fitted with adjustable hard-drying body varnish. All varnish is to be of the best quality, 
brasses at small and big ends as shown. All cottars and bolts are and is to be obtained from Messrs. Denton and Jutsum, or other 
to be of mild steel, the cottars are to be accurately fitted, and pro- approved makers, 
vided with set screws and cross cottars. The brasses at the big

Compiled for and relating specially to filters for proprietors of 
laundries, swimming-baths, bleachers, chemical works, steam 

textile manufacturers, water companies, and hydraulic-

penses, as it is well known that the closer the jaws are set to work 
the greater will be the liability of-breakage to the machine and 
greater wear on the jaws, driving shaft, and bearings, so that if 
there was no saving in elevating the broken stone the advan
tages derived from this arrangement covers, it is claimed, the 
extra cost; and owing to the almost entire absence of friction on 
the buckets in this form of elevator the wear is, we under
stand, practically nil. After twelve months’ work lifting 70 tons 
of macadam perday, they show, we are told, no appreciable signs of 
wear. Tlieelevatorcanbedriveneitherfrom the topor bottom, and 
owing to the entire absence of scooping action through the mate
rial, the only power required is that necessary to overcome the 
weight of material to be elevated. It was this arrangement of 
stone-breaker and delivery appliance that proved so successful at 
the Royal Manchester, Liverpool, and North Lancashire Agricul
tural Society’s Show in competition with the improved Blake 
machine, and received the Society’s award of silver medal, the 
machine, being purchased by the Lytham Improvement Com
missioners.

users, 
power companies.

A. Wilson, StaffordPamphlet on water-gas producing appa
ratus of European Water Gas Company, cost of gas given at 
from 6d. to lOd. per 1000 cubic feet, with coke at 8s. per ton 
delivered.

Bernard Dawson, Malvern Link:—The Wilson gas producer, 
and gas furnaces used with it. Descriptive particulars and 
useful information, and good illustrations.

Thomas Smith, Rodley:—Steam and hand and hydraulic 
cranes, and hoists of all kinds. A well got-up catalogue, with 
good illustrations. Name on back.

D. New and Co., London—Well-executed catalogue, with
good engravings of machine tools for working in metals, 
eugines, shafting, and driving gear.

J. Blakeborough and Sons, Brighouse:—Large catalogue of 
sluices, valves, tower valves, hydrants, water cranes, stand- 
posts, pipe-testing apparatus, and other requirements for the 
distribution of water and gas, and extinction of fire. Name on 
back. Lithograph illustrations, all on one side of page.

H. J. Coles, Southwark : —Steam, hand, and hydraulic cranes 
of all kinds, dredgers and excavators, hydraulic machinery, 
presses and pumps, steam engines, air compressors, rock drills. 
A thoroughly well got-up catalogue; sufficient letter-press, good 
illustrations and printing, handy size. Name on back.

Watson, Laidlaw, and Co., GlasgowHydro-extractors. An 
exceedingly well-executed catalogue of a special class of 
machinery, but without prices. Handy size. Name on back.

Annington and Sims Engine Company, Providence, U.S.A. 
Stationary engines. Very fully illustrated with excellent 
gravings, accompanied by lull particulars and tabular infor
mation, indicator diagrams, and details.

Dyne, Steel and Co., Newport, Mon.Machinery, tools, appa
ratus, and fittings, corrugated, and other iron roofs, steam and 
other fittings, fans, blowers, and all requirements for collieries 
and their workshops.

Joseph Booth, Brothers, Rodley :—Steam locomotive cranes, 
other railway cranes, overhead travelling cranes, steam Goliath 
cranes, steam and hand wharf cranes, guy cranes, warehouse and 
derrick cranes and winches.

Merryweatlier and Sons, London Fire engines, fire escapes, 
and fire extinction apparatus of all kinds. Attached is a slip of 
paper, asking that the catalogue might be preserved for reference. 
If the catalogue, like others of its kind, were printed on pages of 
about half the size, with thicker covers, and with name on back, 
this wish would have much more chance of realisation.

Charles Winn and Co., Birmingham :—Stocks, dies, taps, 
ing tackle, spanners, screwing machines, tube holders, vices, 

bench, pillar, and wall drilling machines.
Drysdale and Co., Glasgow :—Centrifugal pumps, force pumps, 

engines, filter presses, and hydraulic presses.
Follows and Bate, Manchester :—Large catalogue of agri

cultural, horticultural, domestic, and miscellaneous machinery, 
tools, appliances, and manufacturing apparatus. Name on back.

J. Miller and Co., London :—Large catalogue of hand and 
power machine tools, bench tools, apparatus, fittings, materials 
for various trades and industries.

Charles S. Madan and Co., Manchester:—Injectors, ejectors, 
and steam jet pumps.

Joseph Evans and Sons, Wolverhampton:—Colonial lift 
pumps, column, tripod, garden, and rotary lift pumps, water 
cart and marine pumps, hydraulic rams, deep well pumps with 
hand and power gear, lift and force pumps, force pumps, wall 
and plumbers’ pumps, fire pumps, wort pumps, well frames and 
horse and hand gear, ships’ pumps, centrifugal pumps, direct- 
acting pumps, Cornish pumps, steam ram pumps, engines, and 
vertical boilers. Well arranged. Name on back.

Clayton and Shuttleworth, Lincoln :—Portable, semi-portable, 
traction, and fixed engines; thrashing machines, straw and chaff 
elevators, maize shellers, power chaff-cutters, grinding mills and 
flour-dressing machines, saw-benches, and centrifugal pumps. 
Good engravings ; nicely got up. Name on back.

A. Ransome and Co., London Well executed catalogue with 
good engravings of all kinds of recent wood-working machinery.

W. Parkinson and Co., London :—Station and other large 
meters, consumers’ meters, governors, bye passes, pressure ex
changers and increasers, district governors, exhaust gauges, 
lamp meters, burners, and water meters.

William Reid and Co., London:—Tubes and fittings, materials, 
fittings, tools, and machine tools, engineers’ and contractors’ 
requirements, wood-working machine and ship machinery cranes, 
general supplies, 344 pp.

Kerr, Stuart, and Co., London :—A well got-up catalogue of 
light portable and permanent railways, tramways, and of their 
rolling stock, inclusive of all kinds. Only one side of each leaf 
printed upon. The prices are not left to be given “ on applica
tion,” but are attached to everything. Very handy size, 5Jin. 
by 8Jin. pages. Name wanted on back.
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CATALOGUES.

Catalogues form a very valuable part of manufacturing and 
engineering application of the compilers and the printers’ arts, 
and good catalogues are as much worthy of being placed amongst 
literary productions as many of the books turned out with 
engineering and manufacturing titles. Really good catalogues 
are, however, not numerous. In our impression of the 22nd of 
January, 1886, we made some remarks on catalogues, and what 
they should be. We need not deal with the subject again now, 
but we shall from time to time record the receipt of engineering 
catalogues with or without remark, as we do in what follows :—

American Elevator Company, London.—A piece of art work 
in the compilation, illustration, and printing of a catalogue. 
The developments of the company’s lifts are in particular shown 
and new forms most perfectly illustrated. Every page is printed 
on one side of paper only, and each description is illustrated, 
besides the thing described, with an artistic vignette repre
sentation of one of the various forms of ancient hoisting appa
ratus.

“ On Roller Flour Milling,” by Henry Simon, C.E., Man
chester :—This is something between a treatise and a catalogue.

en-
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An introductory account of the rise, progress, and modern develop
ment of the gradual reduction milling and purifying system is 
followed by plans, elevations, and sections and descriptions of 
mills by the author, the lithographs and engravings being good, 
and the whole well got up.

Beck and Company, London :—An exceedingly well got up 
catalogue of waterworks, fittings, fire appliances, sewerage iron
work, and all things relating to these and the tools necessary 
for erecting and fixing. Hot water heating appliances and 
fittings. Steam engine and boiler fittings, valves, impermeators, 
injectors, &c. Pumps and pumping machinery for steam, horse, 
and other power, hydraulic rams, turbines, pipes, and fittings. 
Sanitary fittings. Engravings good, plenty of sectional illus
trations where necessary to show construction. Arrangement 
and printing good, with prices accompanying each article. The 
name is on back, which gives it a place on a book-shelf, and 
makes it easy to find.

Kynoch Gun Factory, Aston, Warwickshire : — Revolvers, 
pistols, rifles, cartridges.

Shand, Mason, and Co., London: — Fire engines, escapes, 
hydrants, floating and railway fire engines, force and lift 
pumps, sluices, ships’ pumps, and apparatus and fittings. Well 
executed, on thin paper and thick covers. Name on back.

The New British Iron Company, Ruabon and Corngreaves 
Works:—A handsomely got up catalogue of an enormous 
number of sections of iron and steel, and such as only a long- 
established firm with very large roll plant could present of its 
own manufactures. It would seem difficult to want a section 
not amongst those given either of Lion or NBIC brands. The 
sections are given lull size, and printed only on one side of the 
paper. The only fault is the absence of weights of the sections, 
or some of them, which are not given. The catalogue contains 
also a large number of engravings, sheep and cattle hurdles, 
with their sizes and weights, farm and other gates and railings; 
and an appendix gives tables of weights of rod, bar, angle, and 
tee irons and plates, wire and sheet gauges, and metric equiva
lents. Name on back.

The Seyssell and Metallic Lava Asphalte Company, London :— 
Asphalte in its various applications for floors, damp-proof 
courses, linings, roofs, tanks, stables, pathways, &c.

Hayward Tyler and Co., London:— Pumps and pumping 
machinery worked by hand, steam, animal, and water power, 
steam engines, water-wheels, mining, railway, colonial, and 
sewage pumping machinery, well gear, pump and other fittings, 
cranes, jacks, tools, gun-metal fittings, garden pumps, fire 
engines. Well got up, on thin paper and in thick covers. 
Name on back.

Frederick Nell, London :—Flour-mill machinery and Victor 
turbine.

The Anglo-American Brush Electric Light Corporation : — 
Dynamo machines, lamps, regulators, and electric light fittings.

B. T. Batsford, Holborn :—Catalogue of new and second-hand 
books on civil and mechanical engineering, shipbuilding, 
chemistry, geology, electricity, &c.

George Hatch, London :—Hand bench and machine tools and 
engineers’ and contractors’ stores.

Priestman Brothers, London:—Bucket and grab dredgers, 
single-chain bucket dredgers, floating dredgers for harbour, 
estuary and canal work, excavators and elevators. Handy size, 
but insufficient particulars with illustrations, and on too thick 
paper.

Siebe, Gorman and Co., London:—Manual for divers, with 
instructions for submarine operations. A treatise on diving 
operations, with descriptions and illustrations of the apparatus 
employed. Nicely got up.

Richard Melhuish and Sons, London:-—Comprehensive cata
logue of hand and machine tools and apparatus, and ironmon
gery and brass work for manufacturers, builders, watchmakers, 
draughtsmen, and for amateurs, and of house and other fittings 
and materials. Useful and nicely got up.

Ashmore, Benson, and Pease, Stockton-on-Tees:—Gasholders 
and gas apparatus, retort.3, retort houses, scrubbers, purifiers, 
complete gasworks, pipes, fittings, exhausters, pumps, lamps, and 
tools for gas-making and gas-using work. A well got-up cata
logue with good engravings, clearly described, and photo-prints 
of gasholders up to 214ft., erected for the South Metropolitan 
Gas Company, London.

The Pulsometer Engineering Company, London, S.W.:— 
Special catalogue of filtering machinery and apparatus for filter
ing large quantities of impure and muddy water, for manufac
turing purposes and for baths, and for softening hard water.
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LONDON AND SOUTH-WESTERN RAILWAY 
LOCOMOTIVE.

{To he continued.)



KAILWAY MATTERS.
Mr. M. N. Forney is publishing an enlarged revision 

of his “ Catechism of the Locomotive,” in chapters, in the Railroad 
and Engineering Journal, which is published in New York by him.

A rack railway, similar to that up Mount Washington, 
is being built in the island of Sumatra, by Mr. Augustus Kuntze, 
a German engineer. The larger portion of the sleepers, rails, 
engines, and cars has been supplied by German manufacturers.

The Bombay Government lias undertaken to construct 
a portion of the proposed narrow-gauge railway between Hyder
abad and Pach Badra. The section which it undertakes to build is 
that between Hyderabad and Umarkot, a distance of ninety miles.

The Italian Gazetta Cfficiale publishes a decree 
appointing a Committee of Inquiry into the causes of want of 
punctuality in the running of the train services, so much com
plained of by the public and in the Italian press since the working 
of the State Railways there was transferred to two private com
panies in July, 1885.

Mr. C. Renson, of the Netherlands State Railways, 
has devised a means of using up old wooden sleepers. Sleepers 
generally fail where the rail rests, leaving a sound length of about 

Two such pieces are joined end to end by a 
piece of channel iron. The rail rests on the channel iron, which 
thus prevents it from wearing into the sleeper.

In our last impression some description was given of 
the Birmingham cable tramway work and the winding station. 
The engines to which we referred are fitted with Jefferiss’s auto
matic cut-off, and are a tine example of the engine work of the 
larger sizes of the Messrs. Tangye, of Birmingham. The same firm 
has also erected for the working of this cable-hauling machinery a 
pair of barring engines and other machinery and travelling cranes.

The summary of accidents and casualties which have 
been reported to the Board of Trade as having occurred upon the 
railways in the United Kingdom during the nine months ending 
September 30th, 1887, gives first the accidents to trains, rolling 
stock, permanent way, which caused the death of 32 persons and 
injury to 538, as against the 11 and 499 in 1886. Of these there 
were killed, passengers and others, 25; servants of companies, 7. 
The injured were 450 passengers and 88 servants.

The report of the New South Wales Commissioner of 
Railways for 1886 shows that at the close of the year 1889^ miles 
were open for traffic, and that 268 were in course of construction. 
The earnings amounted to £2,160,070, and the expenses to 
£1,492,992. The passengers carried numbered nearly 15,000,000. 
The net earnings yielded 2’901 per cent, on the capital invested in 
the lines in operation. The net earnings of the tramways amounted 
to £24,630, compared with £15,345 in the previous year, being a 
return of 3-32 per cent, compared with 2T7 per cent.

3ft. in the centre.

According to M. Ricour, piston valves in locomotives 
wear at the rate of ^Gin. for 125,000 miles, while with the slide 
valve the same extent of w’ear takes place with one-sixtieth of the 
mileage. The wear of the valve gear is reduced in the same pro
portion. The effect in the consumption of fuel is shown by the 
returns made at Saintes Station for the year 1882, where on all 
engines worked with slide valves the coal consumed per 1000 tons 
conveyed one mile was 2261b., against 234 1b. in the year 1884, 
when thirty out of forty locomotives had been fitted with cylindri
cal valves.

According to a recent test made on the Chicago City 
Railway, it was ascertained that about 36 per cent, of the gross 
power used in running that road was required to move the empty 
cable. Figures were made on a day of heavy traffic, and were as 
follows:—1022-horse power were used to move 300 cars, only 360 
of which was required to draw the empty cable. The cars were 
heavily loaded, perhaps 20 per cent, more than usual, and Secre
tary Windsor, to whom we are indebted for these facts, assures us 
that the amount of power required to haul the cable will not 
exceed 40 per cent, on the average. The Street Railroad Journal 
says the amount of power required per car for additional cars is 
about as the above figures show, viz., 2-horse power each.

A general classification of the American railway acci
dents in September shows the following

Collisions. Derailments. Other. Total.
.. 11 ..

.0 ..

.. 10 ..

.. 11 ..

P. c. 
.. 11 .. 7Defects of road 

Defects of equipment 7 
Negligence in operat

ing ......................... 21 ..
Unforeseen obstruc

tions ................
Miscellaneous ..
Unexplained .. .. 40 .. .. 15

2 .. 25

1 .. 32

7.. 11 ..
7 ..

.. 64 .. 43
6 .. 5

Total 83 03 4 ..150 .. 100

of railways, the Irish Manufacturers' Journal 
says:—“It but natural to hope that the many new lines and 
new extensions of lines which have lately crept out to hitherto 
isolated quarters of the country, will exercise no small influence in 
the development of home industries. If they merely serve to 
accommodate the travelling agents of foreign houses and accelerate 
the dispatch of parcel-post packages among the customers of the 
unfortunate local shopkeepers they cannot be considered an un
diluted blessing. There ought not to be a single town at which 
the screech of the locomotive is heard that should not have its 
Home Manufactures’ Association, which would find good work to 
do in reviving olden industries or establishing new ones. There is 
no quarter from which wo could not send forth some fruit of our 
labour. A railway line should be something more to our Irish 
villages than a huge feeding spoon to metaphorically spill down 
our throats all the rubbish the rest of the world may refuse. 
Really it is high time to give up that ancient, harmless, but 
thoroughly uninteresting performance of opening our mouths and 
shutting our eyes and taking whatever Brummagem sends us.” 
It is remarkable how often Carlyle’s remarks about populations 
and fools might be appropriately employed. It is useless to try to 
please those who will not be pleased.

During the first nine months of the year there were 
reported on the railways of the United Kingdom 24 collisions 
between passenger trains or parts of passenger trains, by which 
25 passengers were killed and 219 passengers and 13 servants were 
injured ; 30 collisions between passenger trains or goods or mineral 
trains, &c., by which 137 passengers and 37 servants were injured ; 
11 collisions between goods trains or parts of goods trains, by which 
2 servants were killed and 2 cattle dealers and 22 servants were 
injured ; 1 case of a passenger train coming in contact with a pro
jection from a goods train travelling on a parallel line, by which 
6 passengers were injured ; 37 cases of passenger trains or parts of 
passenger trains leaving the rails, by which 1 servant was killed 
and 19 passengers and 4 servants were injured; 6 cases of goods 
trains or parts of goods trains, engines, &c., leaving the rails, by 
which 3 servants were killed and 1 was injured ; 2 cases of trains 
travelling in the wrong direction through points, by which 1 
vant was injured ; 18 cases of trains running into stations or sidings 
at too high a speed, by which 1 servant was killed and 48 passengers 
and 4 servants were injured ; 93 cases of trains running over cattle 
or other obstructions on the line, by which 3 servants were injured ; 
4 failures of engine machinery, by which 2 servants were injured ;
1 failure of brake apparatus, by which 15 passengers were injured ;
2 failures of couplings, by which 1 passenger was injured ; 3 slips 
in cuttings or embankments, by which 1 passenger and 1 servant 
were injured; and 1 other accident, by which 2 passengers 
injured.
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MISCELLANEA.NOTES AND MEMORANDA.
The Brussels Opera-house, the Theatre Royal de la 

Monnaie, is now electrically lighted throughout, the current being 
generated at the Municipal Gasworks, Lackcn, 4 kilos. = 2& miles 
distant.

The new Russian Imperial yacht to be built at the 
Baltic Works is to be called the Standard, and is intended only for 
ocean navigation. Its length will be 314ft. 10in., its beam 46ft., 
and its speed 17 knots.

It is stated that an influential company intends to erect 
works at Oldbury for the manufacture of aluminium by the Castner 
process. It is estimated that when fully established the works will 
find employment for over 200 persons.

An indignation meeting of Belgian ironmasters was 
held at Liege, on 20th November, to protest against the Government 
ordering cannons in Germany, when it has been proved conclusively 
that the Cockerill Company can turn them out just as good.

At the Adelaide Jubilee Exhibition Messrs. Barnett

The borings in the Delta of the Nile carried on by the 
Royal Society have been brought to a standstill by the breaking of 
the long tube. The depth reached is over 324ft., still without the 
solid rock being found. It is said to be probable that the work 
may be recommenced upon a larger scale.

A paper was read on the internal temperature of 
glaciers, by MM. Ed. Hagenbach and F. A. Forel, at a recent 
meeting of the Paris Academy of Sciences. The different tempera
tures determined by careful experiment in the Arolla glacier are 
explained by the varying pressure to which different parts of the 
glacier are subjected. The normal temperature below zero is shown 
to be the effect of pressure, which lowers the melting point of ice, 
thus verifying in nature facts already theoretically demonstrated 
by Sir W. Thomson and others, but hitherto studied only in the 
laboratory.

At a recent meeting of the Paris Academy of Sciences 
a paper was read on the Gulf Stream, by M. J. Thoulet. Com
paring his own observations made on board the Clorinde in 1886 
with those of Mr. Buchanan during the Challenger expedi
tion, the author finds that the Gulf Stream is comparable to a 
river with a greater fall in its upper than in its lower reaches. A 
relatively steep valley separates it on the left from the United 
States current setting southwards from Newfoundland, while its 
more gentle sloping right bank skirting the ocean presents a much 
broader expanse. Thus is explained the direction of the driftwood 
carried from America towards the north-west coast of Europe.

In a paper which has just been reprinted from the 
“Transactions” of the New York Academy of Sciences, Mr. J. S. 
Newberry maintains that the decorative ideas expressed in the 
monuments of the ancient inhabitants of Central America have a 
close resemblance to the carvings executed by the Indians of the 
north-western coast of America, and by the people of the Pacific 
Islands. “Hence,” says Mr. Newberry, “I am inclined to believe, 
as has been suggested by Baldwin, that the seeds of this ancient 
civilisation were brought from the East Indian Archipelago from 
island to island across the Pacific, and that finally reaching our 
continent, and prevented by the great and continuous chain of the 
Cordilleras from further eastward migration, it slowly spread south
ward to Chili, and northward to our western territories.”

MM. Bender and Francken give the following for 
making agglomerate Leclanche cells:—Manganese peroxide, 40 per 
cent.; graphite, 44 per cent.; gas-tar, 9 per cent.; sulphur, 0'G per 
cent.; water, 6-4 per cent. These substances, says the Revue 
ScierUifigue, are reduced to a fine powder—gas-tar anil water appa
rently included—they are then carefully mixed, placed in a mould, 
and strongly compressed. The mixture is then gradually raised 
to a temperature of 350 deg. C., which not only evaporates the 
water, but also drives off the volatile elements of the gas-tar. This 
result is aided by the presence of the sulphur. A portion of the 
sulphur combines with the gases derived from the tar and dis
appears, while the remainder is said to combine with the solid 
ingredients, producing an unassailable compound, by a transforma
tion analogous to that of the vulcanisation of india-rubber.

Up to a comparatively recent date, small parcels of 
euphorbia rubber have occasionally appeared on the market, but 
for some time rubber manufacturers could not succeed in satisfac
torily making use of it. At last, however, a method has been 
discovered which renders the gum available for mixing with various 
kinds of india-rubber to the extent of 50 per cent. A piece of 
vulcanised rubber containing 50 per cent, of the euphorbia gum 
has been tested for some time in an exposed position on a roof, 
and it has kept better than a similarly exposed piece of ordinary 
pure—vulcanised—rubber. Mixed with gutta-percha, it prevents 
the latter becoming brittle. Washers made with 30 per cent, of 
this gum and vulcanised rubber stand well and retain their elasticity. 
The Railroad Gazette says, “Tubing for carrying high-pressures is 
far less likely to split and crack when a proper quantity of euphorbia 
gum is employed.”

According to Mr. Stallibrass, the history of deep
sounding might almost be said to date from the time of the first 
Atlantic cable scheme in 1858, but proper attention had not been 
given to the subject until quite recently. The work of surveying 
with a view to ascertaining the configuration of the ocean-bed 
previous to laying a submarine cable was of vital importance. 
Between Cadiz and Teneriffe alone, a distance of about 700 miles, 
673 soundings were taken on one expedition, resulting in the 
discovery of two banks, two coral patches, and four other shoal 
spots. Some of the inclines near these banks were remarkable for 
their steepness. On the east side of one of these the bottom fell 
precipitously for 450ft. On a sounding taken by the Dacia during 
her survey of the Seine bank, a precipice of 1800ft. was found. A 
map of the mouth of the Congo showed a most remarkable sub
marine gully, the contour lines of which were drawn from 202 
soundings, many of these having been taken at intervals of less 
than one mile. In the mouth of this remarkable river a depth of 
no less than 1452ft. was found, the Thames in a similar locality 
giving only about 40ft. The gully was distinctly traced 100 miles 
out at sea.

A note oh safety taps was read at the Chemical Society 
on the 3rd inst. by W. A. Shenstone. The author has previously 
pointed out---“ Methods of Glass Working”—that the safety taps 
recently introduced are open to the rather serious objection that 
they offer no special resistance to the passage of air in the direction 
in which leakage is most likely to occur, and that therefore such 

only trustworthy when employed in conjunction with 
suitable mercury traps. But it had hitherto escaped his notice, 
and probably that of others also, that even when so protected these 
taps are still of unsatisfactory construction, as when the properly 
lubricated plug of the tap is brought into position the space below 
the plug remains full of air. If the tap be well made, nearly all 
this air will remain there during the exhaustion of any vessel that 
may be attached to either arm of the tap; but afterwards, 
especially if the lubrication of the tap becomes imperfect, air will 
gradually find its way from below the plug into any apparatus that 
may be attached to the tap. To remove this imperfection a very 
simple alteration only is required, viz., that the plug shall be drilled 
so that when the tap is open there is free communication between 
the space below the plug and the contents of any apparatus of 
which the tap may form a part.

At a meeting of the Physical Society on the 12th inst., 
a paper was read “On a Geometrical Method of Determining the 
Conditions of Maximum Efficiency in the Transmission of Power 
by Alternating Currents,” by Mr. T. H. Blakesley, M.A. In this 
paper the author confines himself to the consideration of a simple 
circuit containing generating, conveying, and recipient parts, in 
which the electro-motive force follows the law of sines. The maxi
mum electro-motive force of both machines is supposed known, 
together with the resistance and co-efficient of self-induction of the 
complete circuit. The variable on which the efficiency of trans
mission depends is the difference of phase of generator and receiver. 
A geometrical construction is given by which the phase which 
gives maximum efficiency can be determined. Mr. Kapp thought 
the construction would not apply where the receiver does 
mechanical work, owing to the electro-motive force not being a 
true sine function of the time. He also mentioned an experiment 
performed on a motor driven successively by alternating and direct 
currents, in which the apparent power ( fe- N/e) supplied by 
alternating currents was about five times that required when direct 
currents were used, the motor giving out the same power in the 
two cases. From this he inferred that the ratio of power to 
weight is much greater for a'direct than for an alternating current 
motor. This he considered a serious drawback to the use of alter
nate currents for transmitting power.

and Foster, London, have been awarded five first orders of merit, 
for soda-water machinery, generating carbonic acid gas, ice-making 
machinery, mineral water bottles, and the “ London-made ”
syphons.

The exhibition of models in connection with the
on “ Accidents inadjourned discussion of Sir F. Abel’s paper 

Mines,” at the Institution of Civil Engineers, proved so successful 
on Tuesday evening that it is probable such partial exhibitions 
will be held as frequently as occasion arises.

At the annual meeting of the Manchester and District 
Association of Trade Union Officials held onThursday last, Mr. H. R. 
Blatter, J.P., who is one of what may be termed the working men 
representative magistrates appointed in Manchester some time 
back, was re-elected president for the ensuing year.

The Compagnie Generate de Conduites d’Eau, Liege, 
which casts pipes vertically at the rate of about 25,000 tons yearly, 
is now executing works for the Bucharest Waterworks and works 
at Ponta-Delgada in the Azores, and at Loanda, in Africa, and is, 
in consequence, increasing its capital by a million francs, or £40,000.

The work of clearing out the exhibits from the recent 
Manchester Exhibition has proceeded with astonishing rapidity, and 
within a fortnight of the closing the building has been almost 
entirely cleared, the heavy exhibits in the machinery section 
having been moved away with almost as much activity as the 
lighter goods in other sections of the Exhibition.

We understand that the important “compound wind
ing ” action on the Brush patent brought by the Anglo-American 
Brush Electric Light Corporation against Messrs. Crompton and 
Co. has been settled. Messrs. Crompton have accepted the usual 
license, and agreed to judgment in favour of the Corporation. The 
cross action brought by Messrs. Crompton on the Crompton-Kapp 
patent has been withdrawn, the Brush Corporation taking an 
assignment of that patent. '

ATameetiugof the North Staffordshire Chamber of Com
merce the Parliamentary Committee last week presented a report on 
the provisions of the Merchandise Marks Act, in the course of which 
they drew attention to the fact that there appeared to be some 
doubt whether it was the intention of the Act to prevent mer
chants and importers from continuing the practice of marking goods 
with the name of their firm, such goods bearing no other mark to 
indicate the place of origin. Until a legal decision of high authority 
had been given on this point it was difficult to form a definite 
opinion.

Our Manchester correspondent hears that Messrs. 
Richard Hornsby and Sons, of Grantham, have obtained the 
contract for the whole of the engine and boiler power 
for the electric lighting, heating, and ventilating of the 
enormous building which is being erected in Manchester for the 
purposes of Buffalo Bill’s Wild West Show. Besides a large 
number of smaller lamps, there will be twenty-five large arc 
lamps ; and there will be about 8000ft. of steam piping for heat
ing. The Brush Company is supplying the electrical plant, and 
it has just secured the contract for 500 arc lamps for the 
Glasgow Exhibition.

We have received from the Committee of Council for 
Agriculture a programme of the Exhibition of the Fruit-drying In
dustry to be held at Portici, Italy, in September, 1888. It is 
desired that this programme should be known to such persons and 
associations in this country as are likely to be interested in this 
Exhibition—which is open to all—and with a view of giving a 
stimulus to the industry of fruit drying in Great Britain, which is 
much behind that of other countries, and in consequence enormous 
waste of fruit is entailed. It is mentioned by Mr. C. L. Peel, of 
the Privy Council-office, by whom the programme is sent out, that 
the value of the money prizes mentioned in Article 6 of the pro
gramme, viz., 500 lire and 200 lire, would in English money be 
equivalent to about £19 16s. and £7 18s.

sea

At a meeting of the Institute of Iron and Steel Works 
Managers, held at Dudley on Saturday, Mr. H. W. Harbord, 
metallurgical chemist, of the Staffordshire Steel and Ingot Iron 
Works, Bilston, read a paper on “The Basic Open Hearth Process.” 
After describing the operation of the basic Siemens furnaces, one 
of which has just been put down at the works, Mr. Harbord said 
that to work the process successfully it was very important to have 
a suitable pig. Such a pig should contain 2‘5 per cent, of phos
phorus, 1 "25 to 1'5 of manganese, (W or less of sulphur, and not 
above 1 per cent, of silicon. With reasonable care there should, 
he thought, be no difficulty in making such a pig in Staffordshire. 
The question of the most economic relation of pig and scrap was 
important, but he thought it depended almost entirely on the 
relative values at the particular place. Generally speaking, the 
limits of scrap would vary from 20 to 40 per cent, of the charge, 
according to local conditions. There was another branch of basic 
working which he thought might ultimately be of great import
ance, and that was the production of an exceptionally pure mate
rial by the use of hematite pig. In some experiments which he 
had made he produced what was practically carbide of iron, an 
excellent material for steel castings, as the carbon was not reduced 
below 1'00.

A new waterway scheme is now under consideration 
which, if carried into effect, would in a measure relieve the trade 
of Birmingham from sole dependence on the railway companies. 
The project is to connect Birmingham with the river Trent by 
means of a short canal, 80ft. wide, and to dredge and widen that 
river to the point at which the Lower Trent Navigation com
mences, and then to conduct by means of trains of barges drawn 
by steam tugs. For twenty miles or so there is a stretch of the 
Trent over which the Marquis of Anglesey has the navigation right,

His lordship will 
make over these rights to a new company which is now being 
formed to carry out the project. If the scheme succeeds—and no 
opposition other than that of the railway companies has yet been 
threatened—Birmingham will have a waterway from 7ft. to 9ft. 
deep and at least 80ft. wide to the North Sea, with huge 
trains capable of carrying 400 tons per steam tug. With 
this waterway the company hope to be able, at an average 
charge of 8s. per ton, to convey goods to or from the estuary, a 
distance of 170 miles, in twenty-four hours. By this means there 
will be a saving of carriage rates upon merchandise and raw 
material of £300,000 a year. Part of the capital required has 
been privately subscribed, and is being laid out upon the Marquis 
of Anglesey’s portion, which is already in the hands of contractors.

taps are

with toll-free access to the German Ocean.
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THE ERECTION OF THE FORTH BRIDGE.
SIR JOHN FOWLER AND MR. B. BAKER, MM. INST. C.E., ENGINEERS. 

{For description see page 438.)
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carrier. As already remarked, we do not know the 
actual extent of bulkhead subdivision in the W. A. 
Scholten; but, having regard to her length, it 
is very doubtful if either her fore or after holds 
were in more than two compartments, neglecting, 
of course, the fore and after peaks. If such was actually 
the case, one cannot wonder at her foundering when a 
hole was cut into her side by collision. There are pro
bably very few mercantile steamers afloat which would 
not behave in the same way. That the space was large 
into which water was admitted seems evident by the 
rapidity with which she settled down and by the move
ment she made in sinking. So far as can be learnt from 
the evidence yet available, there was nothing in the 
behaviour of the W. A. Scholten after receiving the 
colliding blow other than might have been expected, or 
such as to reflect discredit upon either builders or owners.

But while saying so much, we are far from admitting 
that the Atlantic passenger trade should necessarily be 
attended by such risks as are represented by either this 
or the Oregon disaster. This is a question which should 
be considered wholly apart from commercial enterprise or 
shipowners’ responsibility. It is one for the Legislature 
of every civilised country whose subjects are engaged in 
ocean passenger transport. Such disasters are avoidable, 
and must be avoided if civilisation is anything more than 
a name, and naval science anything but a sham. For the 
safe carriage of passengers on the sea properly designed 
passenger steamers should be provided. As well might 
railway passengers be conveyed by mineral trains as ocean 
passengers be transported in steamers designed principally 
for cargo-carrying purposes.

The business of the sea in the carriage of merchandise is 
necessarily attended with danger, however well-built and 
found a shipmay be; and every seaman knows this to be the 
casewhenhestartsuponavovage. Hefacesrisksthenature 
and extent of which he understands. With the carriage 
of passengers on the sea there must, too, be some danger; 
just as there is on the railway and in a cab or omnibus. 
But, when hundreds of human beings are caged on board 
one vessel, we maintain that the conditions should be 
rendered as free from risk as our scientific and mechanical 
knowledgerenders possible. Biskswhich may justifiably be 
faced by a few seamen in the carrying of a cargo need not, 
and should not, be presented to hundreds of people, 
including women and children, cooped up between the 
decks of a passenger vessel. To render a ship unsinkable 
through collision is simply a question of dividing her into 
a sufficient number of compartments, and practically to 
do so in a vessel which carries a cargo she must be of 
large size. The conveyance of passengers across the ocean 
should be limited to vessels properly designed for the 
purpose. They should be about 500ft. in length, and 
if fitted with twin screws and divided by longitudinal 
middle line bulkheads their buoyancy and general safety 
would be still further assured. Under any circumstances 
the transverse subdivision should be sufficiently extensive 
not to leave any compartment of greater length than the 
vessel’s midship breadth. Not only risks by collision, but 
those due to fire and striking the ground have also to be 
provided against. In our principal ocean steamers 
engaged in passenger carrying the arrangements against 
fire are as complete as at present seems possible, and the 
cellular system of construction furnishes in itself a good 
guarantee against loss by striking sunken rocks or reefs. 
It is the collision danger which chiefly demands attention, 
and that attention should, we think, be enforced by legis
lative enactment. ,

Something might be said about the condition of the 
boats and their gear on board the W. A. Scholten, but we 
defer the consideration of that question until further evi
dence is forthcoming regarding it. Inquiry of some sort 
must, of course, be made, if only in the coroner’s court. 
It is to be hoped that every detail regarding the bulk
head arrangements in the ill-fated vessel will be deter
mined, and more especially as to whether all the trans
verse bulkheads extended, unpierced, to the spar deck. 
The number and positions of the side openings for light, 
ventilation, coaling, &c., will also be matters of interest. 
Amid all that is painful and unsatisfactory in connection 
with this sad event, it is cheering to find that the collision 
bulkhead of the Rosa Mary was sufficiently strong and 
tight to keep her afloat after her bow was stove in. 
Collision bulkheads are not always so trustworthy as in 
this instance, and very rarely are they strong enough to 
stand the battering of a sea voyage after the stem is 
knocked away. Fortunately the Rosa Mary was near a 
port of shelter, but had the collision occurred in mid- 
Atlantic the test of her bulkheads efficiency would have 
been more crucial.

SANITARY SURVEYORS AND INSPECTORS OF NUISANCES.

Some time ago, at a meeting of the Civil and Mechanical 
Engineers’ Society, Mr. G. A. Pryce Cuxson somewhat 
fluttered the directors of sanitation by publicly proclaim
ing that the opinion of a sanitary surveyor could be pur
chased for the price of a pot of beer. The statement was 
perhaps rather uncomplimentary to the profession, though 
it did honour to their love of a noble English beverage; 
but it aroused the ire of most sanitary surveyors who 
could read, and, having done that, it did nothing more. 
The ire that had been roused had to subside, and nothing 
further was heard of the probity of sanitary surveyors, 
the existence of which no one had previously suspected. 
This is the curious part of the matter. The law of 
England makes it incumbent on all local authorities to 
appoint inspectors of nuisances and sanitary inspectors, 
whose business it is to watch over the health of the com
munity. The dictum of a sanitary surveyor is taken as 
final in the very complicated technical question whether 
a house be in a sanitary condition or not, and yet no care 
is taken to ensure the appointment of competent men for 
the post. From the annual reports of the Local Govern
ment Board we gather that officials of this kind gene
rally previously held very subordinate positions in the 
social scale, totally at variance with their present office. 
Butchers, bakers, old soldiers, and numerous other un-

MEETINGS NEXT WEEK.FOREIGN AGENTS FOR THE SALE OF THE ENGINEER.
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THE W. A. SCHOLTEN DISASTER.
The terrible disaster which on Saturday last befell the 

Netherland’s American Steamship Company’s iron screw 
steamer W. A. Scholten, has directed public attention in 
the most painful manner to the important subject of 
ocean passenger carriage, and the question will once more 
be asked upon all sides whether such wholesale losses of 
life are among the inevitable risks associated with mari
time transport. It appears that the W. A. Scholten—a 
spar-decked steamer of 2529 tons gross and 1720 tons net 
register—left Rotterdam, to which port she belongs, on 
Friday morning last for New York, having on board a 
general cargo, with passengers and crew amounting to 
210 souls, all told. She shortly afterwards encountered 
foggy weather, so that on Saturday the captain—Mr. G. 
H. Taat—very properly deemed it advisable to anchor 
until the weather cleared. The fog having lifted, at 
about ten o’clock on Saturday night the vessel left her 
anchorage—which was about ten miles south-east of the 
South Sands Head lightship—and proceeded on her way. 
It seems that another steamer—the Rosa Mary—720 tons 
register, of Hartlepool—had also been detained at anchor 
by the same fog about five or six miles from Dover, and 
while in this position had shown only the masthead light 
which is exhibited under such circumstances. According 
to one statement the Rosa Mary had never weighed her 
anchor ; whereas by another it is alleged that she had 
actually got under weigh, but without setting her side 
lights. Whichever story may prove to be correct, one 
lamentable fact cannot be disputed, namely, that the two 
steamers came into collision, with the result that the W. A. 
Scholten foundered, and about 130 of the passengers and 
crew, including the captain, were drowned. The Rosa Mary 
arrived shortly afterwards at Dover with her bow so 
badly crushed that she was kept afloat by the collision 
bulkhead. Fortunately the steamer Ebro, 716 tons, of 
Sunderland, passed the scene of the disaster about the 
time of its occurrence, and her crew were successful in 
saving about eighty-seven of the people who were left 
struggling in the water. Had such help not been forth
coming the disaster would have assumed even greater 
magnitude, but even as it is we have to go back to the 
cases of the Strathclyde in 1876 and of the Northfleet in 
1873—both of which occurred near Dover—before we find 
any losses by collision of so direful a character during 
recent times in British waters. The loss of the Oregon 
might have been even still more disastrous had it occurred 
further from land and in a stormy sea, with no help at 
hand. Thanks to her excellent construction, that vessel 
remained afloat long after she was run into, and thanks 
to the favourable circumstances already alluded to, her 
passengers were saved. With the solitary exception of 
the proximity of the Ebro, loaded as she was with a deck 
cargo of deals, which was generously thrown overboard 
to the assistance of the drowning people—all the con
ditions associated with this deplorable collision were such 
as to contribute to wholesale loss of life. The night was 
dark, the weather far from clear, the water cold, passen
gers mostly retired for the night, and the ship so designed, 
as appears by the result, that collision must be followed 
by speedy sinking.

We have no desire or intention to anticipate the result 
of any inquiry which may be made into this lamentable 
occurrence. Our object is merely to comment upon the 
facts which have so far come to light. The most promi
nent of these is, that with a hole on her port bow pro
duced by the stem of the Rosa Mary, the W. A. Scholten 
sank in a few minutes, and that in so doing her bow 
plunged foremost to the bottom and her stern rose high 
in the air. Now, the ill-fated vessel w7as 351ft. in length, 
and probably had six water-tight transverse bulkheads. 
Of these one would be situated near each of her extremi
ties, two would form the forward and after boundaries of 
the machinery compartment, and the other two would 
divide the forward and after holds each into two water
tight compartments. Whether or not she was actually 
built with all these six bulkheads remains to be ascer
tained, but these are the number now usually fitted in 
cargo vessels of her dimensions. Atlantic passenger 
steamers are, however, mostly of much larger size, the 
City of Rome, for instance, being 560ft. in length and 
8144 gross tonnage, while the ill-fated Oregon was 501ft. 
long and 7375 gross tonnage. Such lengths as these 
admit, of course, of much more considerable subdivision 
by transverse bulkheads, without unduly cramping the 
lengths of the several compartments, and spoiling them 
for stowage. It will be quite clear that the smaller the 
vessel the greater the interference with stowage by bulk
head subdivision; because with the same number of trans
verse bulkheads as in a larger vessel, the length of each 
compartment is so reduced as to shut out certain descrip
tions of cargo, and in every way interfere with loading 
and discharging. Hence, while it is quite practicable to 
so subdivide a large steamer that she shall float with 
any compartment flooded, the same subdivision in a 
smaller steamer would render her useless as a cargo
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TO CORRESPONDENTS.
Registered Telegraphic Address “ENGINEER NEW8PAPER, 

LONDON.”
*** All letters intended for insertion in The Engineer, or containing ques

tions, should he accompanied by the name and address of the writer, not 
necessarily for publication but as a proof of good faith. No notice what
ever can be taken of anonymous communications.

*#* We cannot undertake to return drawings or manuscripts; we must there
fore request correspondents to keep copies.

*** In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a Id. postage 
stamp, in order that answers received by us may be forwarded to their desti
nation. No notice can be taken of communications which do not comply 
with these instructions.

J. L. T.—Gauge.
C. J. L.—(1) The Secretary of the Vincennes Exhibition, Vincennes. (2) Mr. 

S. Lee Bapty, Manchester Exhibition offices, Manchester.
A. H.—Either in the Electrician's Directory, published by the “ Electrician," 

or in the Local Government Directory, published by Knight, London.

MATCH-BOX AND MATCH-MAKING MACHINERY.
(To the Editor of The Engineer.)

Sir,—Would some of the readers of The Engineer favour me with the 
names of a few firms who make machinery for the manufacture of match -

Ulzella.boxes and matches ?—and oblige, 
November 22nd.

AMERICAN TRANSIT THEODOLITES.
(To the Editor of The Engineer.)

Sir,—Will any of your readers kindly inform me whether he has ever 
seen or used one of Heller and Brightley’s standard transits—telescope 
lOJin., 7in. horizontal limb—and what is his opinion of the merits of this 
instrument, as compared with the best London-made Gin. transits ?

_______ J. M. F.

DRYING GELATINOUS AND PASTY SUBSTANCES.
(To the Editor of The Engineer.)

Sir,—Can you or any of your correspondents inform me of the most 
economical and rapid mode of drying gelatinous and pasty substances, 
such as fish and the residue from oil presses ? My object is to find some
thing more economical and effective than my present appliances.

November 21st. A. D.

THE GLASGOW INTERNATIONAL EXHIBITION, 18S8.
(To the Editor of The Engineer.)

Sir,—Will you kindly permit us to point out an error in your article 
on above in last week’s issue, where you state that the contractors for 
the girder work are Messrs. Arrol and Co., Glasgow? The fact is, we are 
the contractors for the whole of the structural ironwork in these build
ings. We shall be pleased if you will be so good as make this correction 
in your next number.

We might add we were contractors for all the steel structural work of 
the Edinburgh Exhibition, 1886, also. Arrol Bros.

Germiston Works, Glasgow, November 23rd.

SUBSCRIPTIONS.
The Engineer can be had, by order, from any newsagent in town or country 

at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):—

Half-yearly (including double numbers)
Yearly (including two double numbers)

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. The Engineer is registered for transmission abroad.

A complete set of The Engineer can be had on application.
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 

received at the rates given below '.--Foreign Subscribers paying in advance 
at the published rates will receive The Engineer weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates.

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d.

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
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Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
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ADVERTISEMENTS.
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for every two lines afterwards one shilling and sixpence: odd lines are 
charged one shilling. The line averages seven words. When an advertise
ment measures an inch or more the charge is ten shillings per inch. All 
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order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition.

Advertisements cannot be inserted unless delivered before Six 
o’clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
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Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of The Engineer, 163, Strand.
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Mr. Win. Denny, who was a happy mixture of the 
eminent expert and far-seeing commercial man; but no 
step was initiated by him to meet the defect, beyond 
encouraging mechanics’ institutes—but these places have 
been found a failure. In the large manufacturing towns 
of the North where they were most encouraged, instead 
of being schools of practical science, they have become 
resorts for pleasure-loving audiences, who are amused 
with panoramas of the Holy Land, the Christy Minstrels, 
mesmeric or electro-biological quacks; and a miscellany of 
bad smells and cheap fireworks called chemistry.

We have never concealed our belief in the opinion that 
the chief school of technical education for artisans in 
general must be the workshop; but under the piece-work 
system there are not the same opportunities for the 
apprentices learning to cut a plank with a saw, boring 
a hole with a gimlet, or “ fitting keys in their seats that 
will not fall out or require to be wedged in with bits of tin.” 
This knowledge, we think, may be acquired if a part of the 
woi'k shop be set aside, and a few of the best men are put at 
the head of the boys and devote themselves to leading 
them on and bringing out their capabilities. As progress 
was made the easier portions of the work might be given 
out to them on piece-work, and by this means not only 
would they learn their trade, but being paid by results, 
they would be stimulated into activity, and form the e'tat 
'major, or staff of industry. Under such a system as we 
here indicate the cost of manufacture would not be higher 
than the prices paid to the squads of journeymen piece
workers, and as the young men became efficient, as a 
matter of coui’se they would get absorbed among the 
journeymen, and in this manner the supply of well- 
trained workmen would be maintained, an end which is 
hardly possible if the apprentices are left to do only the 
“humpning,” “which we are aware is the almost universal 
practice in the fitting shop at present.

educated and illiterate people are continually appointed 
to fill these important posts, without being required to 
pass any preliminary examination; nor is their salary 
such as would place them above suspicion. The average 
pay of a sanitary surveyor or a nuisance inspector seems 
to be about forty or iifty pounds a-year. With this 
princely income they are expected to maintain themselves 
in august respectability, and to frown in scorn at any 
judicious hints at “palm oil,” or pots of beer. The Local 
Government Board has, indeed, the right to veto the 
appointment of undesirable persons for these posts, and 
may—in extreme cases—even appoint such officials itself 
and compel the local authority to pay them an adequate 
salary, but we do not believe that any single instance of 
the Board’s exercising this power is on record. The usual 
method of procedure is typically represented by the 
following incident, which has recently come to our know
ledge. In this case the whole process of the appointment 
of local sanitary officials is beautifully exemplified.

At the end of last September the Urban Sanitary 
authority of a southern city advertised for an inspector 
of nuisances. His salary was stated to be £40 per 
annum, payable quarterly, and this was to include all 
expenses except forms, stationery, and postages. It 
was further stated that the person appointed must be 
thoroughly acquainted with the district, and, in addi
tion, be prepared practically to devote the whole of 
his time to the office. He was also required, in addition 
to obeying all proper directions of the urban authority, 
to discharge the duties prescribed by the “ Public Health 
Act, 1875,” and the regulations “ now or from time to time 
hereafter to be issued by the Local Government Board.” 
In response to this advertisement, fourteen candidates 
offered themselves for the post, and from among these a 
certain individual, described as a hotel porter, was 
selected. The Local Government Board meekly and 
mildly protested against this appointment in a letter in 
which they stated that “ it does not appear to them that
Mr.----------, whose previous occupation is stated in the
form to have been that of hotel porter, and who is fifty- 
six years of age—is likely to have the requisite knowledge 
and energy for the satisfactory performance of the im
portant duties devolving on an inspector of nuisances,” 
and they requested the Urban Sanitary Authority of 
this city to reconsider their decision. The mildness of 
the language, the lame suggestion, will strike every one 
as a powerful illustration of the utter impotence of the 
Local Government Board. The result was what was 
to be expected, the porter was nearly unanimously 
elected, and the request of the Local Government 
Board was thus set completely at defiance. Now, it 
is not for us to say that this individual may not 
be an exceptionally gifted person, who, while con
scientiously discharging his duties as hotel porter, was 
studying the laws and practice of sanitary science; but we 
are sufficiently prejudiced to think that a porter who has 
been accirstomed up to the mature age of fifty-six to 
receive tips from visitors and travellers as he opens 
the hotel door, is scarcely the man from whom any 
exalted standard of civic virtue could be reasonably 
expected. Nor are the opportunities of the ordinary 
hotel porter such as would prepare them fittingly to 
perform the duties of a sanitary official. But let us see 
how the average inspector of nuisances discharges his 
duties. We have seen how he is elected; our next care 
will be to behold him in the full glory of office.

At the last Maidstone Assizes an action was brought 
by a gentleman to recover compensation for loss and 
damage sustained by him through the act of the de
fendant, in letting him a house at Beckenham which 
was in an unsanitary condition. The case was a most 
interesting one, as all the various sanitary surveyors 
and medical officers of health who had either re
ported on this house or were called in to give evidence 
on one side or the other, flatly contradicted each other, 
and did not seem to know much about the question in 
dispute; but the incident of the case to which we 
wish to direct special attention is the evidence of 
the inspector of nuisances at Sittingbourne, who was 
called in as a witness by both parties to the action, 
and actually gave evidence against himself. The judge 
took occasion to say that his conduct as a public official 
was disgraceful. What the mental condition of the 
inspector must be, and whether people have not been shut 
up in lunatic asylums on less evidence of insanity than 
this, we hesitate to say. But sanitary officials similarly 
situated will rejoice to learn that we have not yet heard 
that the Local Government Board or any other authority 
has insisted on his dismissal. The gentleman will pro
bably remain on at his post until death shall remove 
the nuisance—inspector.

The two instances we have quoted are sufficiently 
eloquent of themselves, and require no comment. We 
might go on quoting instances of a similar nature ad 
infinitum, but the above will suffice. What we want to 
point out is that this state of things cannot be allowed 
to continue. It is manifestly absurd that the inspection 
and sanitary condition of our houses should be left in the 
hands of ignoramuses and imbeciles. These poor creatures 
defend themselves, and say they are but the slaves of a 
vicious system, and that if they did their duty honestly 
they would often have to report against the very people 
who appoint and dismiss them. But it is not these 
victims that we are attacking. The system is vicious, 
and must be radically changed. We are promised some 
sort of Local Government Bill next session; let us hope 
that this, perhaps the most important branch of local 
government, will have the attention of our legislators. 
In the meantime, the Sanitary Institute of Great 
Britain has feebly endeavoured to do some good in the 
interregnum, but we would earnestly request the framers 
of the new Bill, whatever they do, not to follow in the 
footsteps of this worthy society. We have seen from 
what classes the sanitary officials spring, we have seen 
what salaries they get, and how they perform their 
duties. Well, the Sanitary Institute of Great Britain has 
been so good as to imagine that these people are desirous

of self-improvement, that the sanitary authorities who 
appoint them are really sincerely desirous of obtaining 
high-class men, and that rose-tinted spectacles reproduce 
accurately and in their true colours the work-a-day world 
we live in. Starting with these hopeless fallacies, the 
Sanitary Institute has chivalrously come forward to 
regenerate sanitary officials by asking them to come and 
be examined. For this privilege sanitary surveyors are 
expected to pay a fee of five guineas, and inspectors of 
nuisances one of three guineas. What is most surprising 
in all this is that since these examinations were instituted 
in 1877 as many as nearly three hundred candidates have 
passed these examinations. Most of these, of course, are 
never likely to come down so low in the world as to have 
to apply for an appointment as sanitary surveyor or 
nuisance inspector; but if they should, the probability is 
that they would be supplanted by some popular local 
candidate, in the shape of a cobbler or an hotel porter.

The examinations themselves are of an amusingly 
severe anil rather vague character, to judge by the printed 
syllabus published by the Institute. The sanitary sur
veyor is expected to know how to prepare schemes for 
sewerage works, water works and roads, and how to con
struct and make them. In other words, he must be 
a municipal engineer. Some kind of examination is 
obviously necessary; but would it not be much more 
advisable to institute competitive examinations for each 
appointment, or, at any rate, have the examination 
graduated according to the size and importance of the 
work ? One thing is certain, sanitary authorities— 
whether rural, urban, or municipal—should be compelled, 
if they appoint sanitary officials at all, to appoint efficient- 
men, and to pay them salaries on which at least they can 
support existence. The present state of things is chaotic 
and disgraceful in the extreme; and the Local Govern
ment Board, instead of exercising a proper control, only 
adds to the chaos by its impotence and weakness, and by 
countenancing with its official sanction appointments that 
would be mirth-provoking were they not fraught with 
such serious consequences.

PIECE-WORK AND TECHNICAL EDUCATION.
In a leader—The Engineer, November 11th—we wrote 

as follows :—“ Perhaps we owe an apology to our readers 
for once more addressing them on the subject of technical 
education. Our excuse is that we cannot help dealing 
with the subject. It is thrust upon us.” If we return 
to the subject again this week, our excuse is that we pro
pose directing attention to a phase of the question that 
has hitherto escaped notice, viz., the effect of the general 
adoption of piece-work in our engineering shops, on the 
training of the apprentices. Down to the year 1875, 
piece-work, or the system of paying the workmen accord
ing to the quantity of work done, had been adopted in 
very few establishments, but the system has since that 
date become almost universal. Under the day-work 
method, or the “come night, come ninepence” system, the 
apprentices were spread among the journeymen, and as a 
rule every facility was given to them to pick up all the 
details of their trade. The journeymen being assured 
of their day’s wages, however small the amount of work 
they might perform, had therefore no inducement to 
neglect teaching the boys; and hanging listlessly over 
“ the job,” directing the apprentice, was as good a way as 
any of doing the least they could. Under the piece-work 
system all this is changed, and there is, we think, far less 
likelihood of the apprentices being turned out good work
men under the new system.

To bring this point out it is necessary briefly to state 
here the history of the change from the old to the new 
system. The course followed in all the works having been 
pretty much the same, we cannot do better than relate the 
modus operandi carried out at one of the largest engineer- 
ingand shipbuilding establishments on theClyde. We have 
before us a vast mass of data, collected by a very eminent 
firm, in order to find out the cost of the labour expended 
in making each of the many thousands of different articles 
in a shipyard. The hours taken by different workmen, 
and squads of workmen, were carefully noted, and there 
is an incredible difference in the cost of the manufacture 
of duplicate articles by different men. We need only 
particularise one case, which will serve to indicate 
hundreds of others equally striking. Here are the facts. 
Two large engine companion-skylights had to be made 
for sister ships. A squad of four men and two appi’entices 
were engaged during July and part of August, making 
the first; and their aggregate wages at the then 
current rate per hour amounted to £29 4s. Two months 
later the second skylight was commenced by another 
squad of men, and the cost of their labour amounted to 
£44. To arrive at a list of the sums to be paid on piece
work for the various articles, the cost of making every
thing by day-work was carefully ascertained ; and 
25 per cent, under the lowest prime cost by the old system 
was fixed as the price under the new, i.e., the squad 
who consumed £44 on time-work on the making 
of the skylight got £22 for the same job on piece-work, 
and we are able to state that while they were only paid 
9d. per hour on day-work, they earned Is. 4d. per hour by 
the piece. In other words, the same number of men 
made the skylight in less than one-third of the time on 
piece-work that they needed on the day-work system. 
While the day-work was in force, the apprentices had every 
attention, and were allowed to do part of the job requiring 
skill; but it was noticeable under the piece-work method 
that the boys were put to do all the carrying and machine 
work, or the “ humphing,” as the unskilled work is called. 
Now this has a most important bearing on the training 
of the apprentices. In France the apprentice is called a 
“ knowledge catcher,” and the term is accurately descrip
tive, for if the boy is to be taught at all he must “ catch ” 
knowledge. Under the piece-work system, we have 
noticed, from close personal observation, that there is 
much less chance of the apprentices receiving direct in
struction from the men, and the run of the shops for five 
years can only turn them at best into handy labourers. 
This question seems to have presented itself to the late

BRITISH MANUFACTURERS AND CONSULAR REPORTS.

In July last year the Foreign-office took into consideration 
the continuous complaints that the information regarding com
mercial matters transmitted from abroad by the British con
sular and diplomatic officers was not of the right kind, came too 
late, and was not published in an accessible and attractive form, 
together with the suggestions made for the better promotion of 
British trade abroad by means of the above officials. These 
suggestions are so various, adding to the duties of the Consuls 
those of commercial traveller, debt collector, solicitor, store
keeper, &c., that the Foreign-office declared it should look in 
vain for men capable of discharging all the duties which its cor
respondents wished to throw upon the Consuls, and if the men 
required were discovered, there would remain the difficulty of 
finding time for such multifarious work. Fresh instructions 
were issued to the Consuls, conveying to them the substance of 
the suggestions with regard to their duties, and impressing upon 
them the value attached to their rendering all such services as 
they can to British commerce. Arrangements were also made 
that their reports should be published as received, instead of in 
parts at long intervals. The rapid publication of these reports 
—though, owing to their small type and the careless way in which 

of them are printed, they are not nearly so attractive 
in form as their predecessors—has been of the greatest benefit to 
those contemplating or engaged in business abroad. Though 
abounding in valuable courteous hints and suggestions, they are 
often not pleasant reading for the British manufacturer and 
trader, particularly when drawing attention to his apathy, 
indifference, neglect, want of tact and the means by which his 
foreign competitors take away from him a portion or all of his 
trade. For this reason the consular reports are received with 
mixed feelings, one section of the commercial classes welcoming 
and eagerly perusing them in the hope of finding any beneficial

many

information, whilst the other, which was most loud in calling for 
their publication, denounces the Consuls for their ignorance and 
incapacity, and decline to be lectured as to their business by 
men knowing nothing about it. A noticeable instance of this 
is the case of the Vice-Consul at Santiago, Chili. Early in this 
year that official, who is unpaid, and carries on a business in the 
above town, sent a report to the effect that since the Chilian 
International Exhibition of 1875 British imports of manufac
tures into Chili had declined, and gave instances. This 
report was received with the usual chorus of abuse so general 
when unpleasant facts are set forth. By the ingenious process 
of comparing the British imports into Chili of the following year, 
which were exceptionally low, adding to them articles from 
Australia and India, taking the relative proportions of British 
imports to the whole in 1876, concealing their actual decline, 
accusing the Vice-Consul of ignorance of facts, assuming what 
he did not say, and throwing up a cloud of dust, it was made to 
appear that British imports into Chili in 1885 exceeded those 
of 1876 by nearly 3 per cent. Instead of this increase, the 
Statesman’s Year Book gave the return that British imports of 
home produce into Chili in 1885 were 27f per cent, under those 
of 1876, a much greater falling off than the Vice-Consul’s report, 
which dealt in general terms, suggests. The Foreign-office sent 
the complaints of inaccuracy to the Brit ish Minister at Santiago, 
requesting him to call upon the Vice-Consul for an explanation. 
This has been furnished in an elaborate report, replying to the 
charges and giving details of the trade of the various competing 
nations in thirty-six articles between 1875 and 1885. The 
results being that British manufactured imports have de
creased during that time by over 8 per cent., while those of 
France, Germany, and the United States increased by nearly 
four times the British loss. The British Minister, in forwarding 
the report, says the Vice-Consul has cleared himself of the 
charges of ignorance and inaccuracy brought against him, an 
opinion in which all impartially studying the question, and 
reading the criticisms and reports, must concur. Shortly after
wards the Consul at Valparaiso sent a report to the effect that 
England has her fair share—37 per cent,—of the Chilian import 
trade ; and while there are other manufacturing nations it is 
impossible for her to have it all. In many respects this report 
corroborates that of the Vice-Consul of Santiago. The do-nothing 
policy enunciated in the Valparaiso report has found favour in 
the eyes of a commercial journal, which, for some mysterious 
reasons, in comparing the two reports, gives that from Valparaiso 
the preference as a marked improvement over that, which shows 
the decline of British trade, gives reasons for it, and suggests 
means to obviate it.

COAL MINERS AND RESTRICTION.

One of the most singular features in connection with the pro
posals of the miners of the kingdom for restriction is the place 
where the conference is held, and the condition of the trade
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Die Bamverlce dev Berliner Stadt Bisenbahn Fol., pp. 93, 

thirty-eight plates. Berlin: Ernst and Korn. 1886.
This imposing folio is a reprint of a series of articles 

officially communicated by the Minister of Public Works 
that have appeared in the “Zeitschrift fur Bauwesen” 
descriptive of the structural works on the Stadtbahn or 
urban line of railway which forms an interior connecting link 
between the principal terminal stations in the Prussian 
capital. Berlin, like London and Paris, is most densely 
populated in its eastern area, and similarly the most 
important parks and gardens lie on the western side, so 
that the line may be roughly compared to that of the 
Metropolitan district between Tower Hill and South 
Kensington or to the Metropolitan between Paddington 
and Liverpool-street. Unlike London, however, the prin
cipal line of through communication is from west to east— 
from the Rhine towards Silesia, Poland, and Russia—while 
the terminal stations of the north and south lines are 
without any direct short connection. In the words of the 
text, the Stadtbahn may be regarded as „ “ a great 
central station ” extending from Charlottenburg on the 
west, to the Silesian terminus on the east. The distance 
between these points, whose relative positions may be 
seen in the map illustrating a previous article published 
in our issue of Api’il 1st, 1887, is nearly 5j miles, or 
12,145 metres, of which 4920 metres are in curves, 2270 
metres in inclines, and 1320 metres both in curves and 
inclines. The radii of curvature vary from 280 to 500 
metres, and the inclines from 1 in 500 to 1 in 125. The 
ten stations cover about one-sixth (1950 metres) of the 
total length of the line, their individual lengths vary
ing with their importance, from about 130 metres in 
the simple “ halting places” for local trains, to nearly 
300 metres in the terminal and central stations, which 
serve for both local and through traffic. The gradients 
on the line conform as nearly as possible to the natural 
surface of the ground, the rails being kept at sufficient 
height to give a minimum clear headway of 14|ft. at street 
crossings, in order to avoid as much as possible alterations 
in the latter. Only in a very few instances has it been 
found necessary to lower the levels of the street roadway 
below the bridges.

The line practically is a nearly continuous viaduct, bi'ick 
arcades alternating with iron bridges at the street and 
river crossings, while the earthworks are restricted to a 
short length at either end. The relative proportion of 
the different parts is as follows:—

Arched viaduct, including the substructure of the 
stations and stone bridges............................................

Viaduct with iron superstructure, including road 
crossings and iron bridges.............................................

Embankment between retaining walls, including the 
Silesian terminal station............................................

Ordinary earthwork, including the Charlottenburg 
terminal station...........

Total... .
From the above figures it will readily be seen that the 

chief objects of engineering interest in the line are its 
bridges and the arrangements of the stations, and it is to 
these subjects that the volume is devoted, the different 
types of brick arching, and the larger bridges in stone 
and iron, being described with a wealth of illustration 
which is remarkable even in Prussian official publications. 
The foundations of the piers seem to have presented few 
difficulties, as although the ground is of an alluvial 
character throughout, good sharp sand forming a sufficient 
bearing surface was found within 10ft. of the surface. In 
the sections near the river, however, which partly follow 
old watercourses, the ground is more irregular, the compact 
sand alternating with masses of peat often of considerable 
thickness, so that in some cases firm ground was only 
reached at 56ft. In the deeper foundations, concreting 
between walls, brick wells and piling were used, the last 
having been found most advantageous for depths of 22ft. 
and above, while the other two methods were considered 
to be of about equal value for depths from 10ft. to 20ft. 
With less than Oft. or 10ft. plain walling in brickwork was 
generally used. The standard spans of the brick viaduct are 
8, 10, 12, and 15 metres, costing from£2 12s. to £3 15s. per 
square metre of ground covered. The bridges over the dif- 
fferent branches of the river Spree and the canal harbours 
are six in number, two being of stone, with three spans of 
54ft., 58|f t., and 78ft. respectively, and the remainder in iron.

The most important of the latter are the bridges over 
the Spree at the Scliiffbauerdamm, an elastic arched 
truss of 160ft. span hinged at the abutments, and that 
over the Humbolt harbour, which has five V trussed 
girders of about 100ft. span. Besides the river bridges, 
detailed particulars are given of eighteen principal street 
crossings, by bridgesof many different typesof construction, 
including arched, latticed, and plate girders; but in almost 
all cases the principle of flexibility is adopted by the use 
of pin bearings at abutments and spherical heading where 
girders are supported on intermediate pillars. Ordinary 
wrought iron plates and bars have been adopted through
out, as at the time when the works were commenced mild 
steel had not established its present reputation, neither was 
it found possible to get steel makers to supply the material.

The stations, which present many interesting points in 
their arrangements, are mostly somewhat irregular in 
ground plan, being with few exceptions on curves. The 
most important one, as being practically the point of 
arrival and departure of the long distance traffic, is that 
at the Friedrichstrasse, which adjoins one of the busiest 
streets in the city. This covers a space of about 3| acres, 
accessible on four sides, of a rather irregular shape, the 
line being on a curve of 285 metres radius at this place. 
The building is 520ft. long and 125ft. maximum breadth, 
the general passenger station and waiting rooms being 
approached from the south front, while on the north side 
is a suite of rooms for the use of the Imperial family. 
Access to the line is obtained by staircases and tunnels 
through the viaduct, in the manner now generally adopted 
in Germany, while luggage is raised by direct acting
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hydraulic lifts capable of lifting a net load of a ton 23ft. in 
twelve seconds. The station roof is similar in character to 
that at the Alexander Platz illustrated in our formerarticle, 
but the arrangement of the principals is somewhat compli
cated by the annular shape of the station. The Alexander 
Platzstation isnearly 100ft. larger than thatat the Friedrich
strasse, and being straight lias a more imposing architec
tural character. Up to the present time, however, the 
development of the long journey traffic from this point has 
not been satisfactory, so that part of the station arrange
ments as originally planned have not been completed.

The eastern end of the line adjoins the old Silesian 
terminus, the station being covered by an arched lattice 
truss roof 177ft. span and 670ft. long. The principals are 
curved to a radius of 130ft., and are put together in halves 
with a connecting bolt at the summit; the floor ends rest 
in spherical bearings. In addition to the passenger traffic 
nearly the whole of the Post-office parcels business is 
ducted at this station, in which service an average of thirty 
two parcels vans is despatched daily and a similar number 
arrive. The number of separate parcels varies from 20,000 
to 30,000. At Christmas time the number is increased to 
about 65,000. Eleven hydraulic lifts are in use for 
luggage and parcels service, making from 956 to 1506 lifts 
daily, according to the season.

The line was commenced in the autumn of 1875, and 
opened for traffic in February, 1882. The cost was 
£3,754,250, of which £1,994,300 was expended in construc
tion, and £1,759,950 on the purchase of land, the latter 
item being reduced by £400,000, to be derived from the 
sale of surplus land. The site of the Friedrichstrasse 
station, about 3j acres, cost about £278,270, and the station 
as completed £402,840, or about £50 per square yard of 
surface area covered by the buildings.

It would be impossible to give within the limits possible 
in these columns any detailed notice of the numerous 
points of interest touched upon in this volume, which 
will be of value to many of our readers, even though they 
may be unable to make use of the text, as the illustra
tions are models of clearness, and considering their 
number, the price, 48s., must be regarded as moderate.

con-

JOHN ALGERNON CLARKE.

We announce with great regret the death of Mr. John 
Algernon Clarke, in his sixtieth year. Mr. Clarke was formally 
years closely identified with the literature of agriculture, with 
which he was intimately acquainted. His presence was always 
looked for and welcomed at the various agricultural shows, and 
his contributions to the Times were remarkable for their im
partiality' and their acumen. Mr. Clarke was a man of unusual 
ingenuity, and produced many inventions, which lack of 
special training as an engineer hindered from coming to much. 
He suggested to Professor Pepper, of the Polytechnic, a table 
with which various mechanical feats could be done. This table 
was to be of glass with tubular legs through which perfectly 
clear water was to flow and act on mechanism in the table. It 
was found, however, that air bubbles would intrude and reveal 
the whole secret. Not content, Mr. Clarke resumed his investi
gations and conceived an original idea of constructing and 
actuating trains of wheels without a mechanical power and whilst 
perfectly insulated. He made several crude experiments with
out much result, and then took his idea to Mr. Maskelyne, who 
at once saw the possibility of constructing a dynamic mystery', 
with proper and very delicate mechanism ; and after two years 
of hard work, Mr. Maskelyne, who is a mechanician of a very 
high order, succeeded in producing “ Psycho,” the well-known 
automaton whist-player, the mystery of whose mode of action has 
never yret been solved. It is curious yet true that some of the 
details of this automaton were unknown to Mr. Clarke himself, 
and he would never permit Mr. Maskelyne to explain them to 
him. Among other inventions of Mr. Clarke’s was a steam 
hansom. The highway law, however, prevented anything being 
done in this. Mr. Clarke’s health had been indifferent for some 
time, but his death was quite unexpected. It was due to 
apoplexy. We add with very deep regret that Mr. Clarke died 
totally penniless, all his inventions and speculations having been 
pecuniarily' failures, and he leaves a wife and a young son quite 
unprovided for. The case is one which we commend to the 
many friends whom Mr. Clarke had among agriculturists and 
engineers.

South Kensington Museum.—Visitors during the week ending 
November 19th, 1887:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 6787; mercantile marine, 
Indian section, and other collections, 2805. On Wednesday, 
Thursday', and Friday, admission 6d., from 10 a.m. to 4 p.m.: 
Museum, 637; mercantile marine, Indian section, and other col
lections, free, 1866. Total, 12,095. Average of corresponding week 
in former y'ears, 12,908. Total from the opening of the Museum, 
26,065,107.

Slag Manure.—The development of the manufacture of basic slag 
manure as an agricultural fertilisercontinues to make progress in the 
Cleveland district. The North-Eastern Steel Company now owns an 
extensive and very perfect plant for the purpose. The great deside
ratum appears to be to grind it to an almost impalpable powder, 
so that it may be the more readily soluble in the rain water 
charged with carbonic acid, which must be the vehicle whereby 
the roots of plants are able to assimilate it. To grind a substance 
of this kind may seem at first sight a simple and easy 
operation. So it is if a high degree of fineness be not 
required. But in this case it is the last and not the first 
step which costs the money. Rapid solubility depends on 
the area of surface presented by each grain in relation to its 
weight. The less the size the greater, relatively, is the area of 
surface exposed. The process of grinding is commenced with 
edge runners and continued with millstones; those portions 
which escape without being properly ground being passed 
again and again through the mills as often as necessary. The 
manufacture of basic slag manure has been much more deve
loped in Germany than in England. Here the North-Eastern 
Steel Company has led the way, and the Staffordshire Steel and 
Ingot Company has done the same in Staffordshire. Now that its 
utility is generally acknowledged, others are likely to follow. It 
is certainly absurd, and not very creditable to Great Britain, that 
raw slag should have been sent to Germany in large quantities to 
be ground and utilised instead of fertilising our own land with it. 
The total quantity of basic slag manure at present being manufac
tured in this country is estimated at above 2000 tons per week. 
Hitherto not much has been used by British agriculturists except 
for experimental purposes ; but such experiments having been suc
cessful, they seemed to have gained confidence, and are ordering 
in largely increased quantities. The present market price is from 
25s. to 30s. per ton, which must yield a handsome profit to pro
ducers.
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there. It is stated that the proposals to restrict the output 
have been almost solidly voted for by the miners of Northumber
land, and that at a time when their trade is feeling the extent 
of the depression very keenly. Northumberland is one of the 
coal-yielding counties, which has what may be called a summer 
trade. It produces good steam coal, and for that it has an 
especial demand from the Baltic and from the northern counties 
generally. But its position, the character of its coal, and other 
circumstances make its trade when winter sets in very small in 
comparison to that of some other districts—to that of the neigh
bouring county of Durham, for instance, which has a gas coal 
trade and a trade in household coal that give it great activity 
throughout the winter. But Northumberland feels the pinch 
when winter sets in and the Baltic closes, stopping one of its 
chief outlets. It is difficult to show by figures the extent of 
this, because the Tyne, which ships so much steam coal in 
summer, ships from the other side large quantities of gas and 
house coal in winter. But as far as can be judged from the 
figures available, the output of Northumberland is at least 
8000 tons per day less in winter than in summer. The effect of 
this is that the pits which have worked so fully in summer work 
only part time when winter sets in, and the loss of work means 
much to the mineowners and to the miners. This state of
affairs is now known, nearly all the collieries in Northumberland 
which produce steam coal chiefly are now working short time— 
some half-time and some even less. Under these circumstances 
the decision of the miners is something very much to be wondered 
at. The dulness of the demand causes the pits to be idle several 
days in the week, and yet the miners decide that there shall be 
an additional day lost—that days shall be shorter and 
that there shall be more idle days. It is very difficult to 
find the reason for this. It maybe that the miners believe that 
there will be brought about a larger demand of coal, or that the 
stocks will be so much reduced that they may be able in some 
measure to dictate their own terms. But they forget that so 
much of the demand for coal as is for export is chiefly sent in 
the summer, and that it does to some extent make certain dis
tricts independent of the miners in the winter. An example 
will illustrate this. For months at the beginning of this year 
the miners of Northumberland were on strike, and it was com
puted that over 1,500,000 tons of coal which would have been 
Wrought were left untouched. But the market, except in a 
very limited local area, felt no effect from this, for Durham, 
Yorkshire, Wales, and Scotland were able to make up the defici
ency as far as it was felt, and if the miners restrict in considerable 
numbers, it yet remains the fact that there are in some of the 
districts so many men working short time that all that will 
result from the restrictive movement, after a while, will be a 
little more equalisation of the production. The coalowners of 
the North years ago tried the policy of restriction by the “ regu
lation of the vent,” as it was called, but the attempts failed 
time after time, and in the end the laws of supply and demand 
were left to work their cure; and this is what the miners will 
have to do ; this is what is being in degree done, for the 
result of the exceptionally dull trade of the last few winters 
has been to lessen the number of the Northumbrian 
miners. It is by this, and perhaps by some increased de
mand in the future rather than by restriction, that the diffi
culty will be met.

HINDRANCE TO IRRIGATION WORK.

It is a regrettable fact that however well-considered and bene
ficial in character may be the works of irrigation designed by 
the authorities of our Indian possessions for the benefit of 
native agriculture, the main hindrances to their success arise out 
of the desire of those to be benefitted to throw the whole of the 
burden of such works upon the general taxpayer. They are 
inclined always to accept with readiness every proposition made 
to them the acceptance of which may induce the expenditure 
of large sums of public money on their behalf ; but when once 
that expenditure has been incurred they prove to be but too 
ready to repudiate their own part of the bargain. The Indian 
papers to hand by the last mail record a striking instance of this 
kind. No sooner had a work of much importance, and costing 
a large sum of money, been completed, than those benefitted peti
tioned the Government—even before the water supply had reached 
them—to permit their ignoring the conditions on which that 
work has been undertaken. The villagers, to whom the supply 
was regarded as vital, had engaged to keep the channels through 
which the water was to be distributed in repair by the contri
bution of a certain number of days’ labour. They have now 
desired that they should be relieved of this condition. As was 
to be expected, the petition met with refusal. Judging from 
our previous experience of such transactions between natives 
and the Government, we anticipate that the enforcement of the 
obligation entered into will be met by the refusal on the part of 
the natives to avail themselves of the supply, and so to escape 
the labour imposed on them by their agreement. The difficul
ties in the way of successfully utilising irrigation works in India 
are indeed endless and most disheartening.

RAILWAY RATES AND CHARGES.

An announcement of great importance to ironmasters con
cerning the vexed question of the terminal charges imposed by 
the railway companies is made this week. Lord Henniker, 
Chairman of the Railway Rates Committee, rightly deems it of 
extreme interest that two of the great trunk lines of the king
dom should have just refused to contest a claim for the recovery 
of excess charges brought against them by a Staffordshire iron
master in the County Court. The companies have, without any 
fighting, paid the amounts for which they were sued into Court. 
The railways are the London and North-Western and the Great 
Western, and they had demanded from a Birmingham iron 
manufacturer, a member of the Railway Rates Committee, rates 
for the conveyance of iron which he at first declined to pay on 
the ground that they were illegal, being in excess of the com
pany’s statutory maximum rates. As the company refused to 
move the iron unless their demands were complied with, the 
manufacturer paid the rates under protest, and sued both com
panies to recover the excess. In both instances the companies 
have now paid the full amounts claimed rather than defend the 
actions. The rates which this ironmaster declined to pay have 
been in operation for some time; and, as Lord Henniker points 
out, it is obvious that the companies have been exceeding their 
powers in respect of all the traffic of this description. The 
London and North-Western Company had charged 8s. 4d. per 
ton for the conveyance of undamageable iron to a Staffordshire 
town nine and a-half miles distant from Birmingham. The 
Great Western Company had charged 7s. 4d. per ton for 
carrying iron from Birmingham to Warwick, a distance of 
twenty-two miles. In the first case the over-charge was 
5s. 4d., or 64 per cent.; and in the latter case 3s., or 41 per 
cent ! The admissions now made by the carriers are of 
exceeding import, and further urgently evidence the necessity 
for legislation.
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be made, from the back of the cage, and placing them in front by 
the hydraulic crane on the top of the cage. The hydraulic crane 
is of a simple form, and is capable of performing three independent 
movements—(1) Lifting and lowering the load ; (2) turning a com
plete circle; (3) traversing the full length of the cage.

The tramway consists of a continuous angle, resting on brackets 
bolted to the bottom member, Fig. 5. On it there is drawn back
wards and forwards by means of a steel rope a carriage, to which is 
hung the material to be run out. The building of the bottom 
member was, as mentioned, continued without support, till the 
weight of itself and the plant on the tube raised the stress at the

the link ties ; (3) a rise, caused by the increased pull on the link 
ties, when the platforms and main plate ties are placed in position; 
(4) a rise, as the hydraulic rams raise the member ; (5) a gradual 
fall, on account of the stretching of the main plate ties, as a weight 
of a portion of the first bays of the cantilevers and plant is trans
mitted to the ties ; (6) a rise, due to a temporary pull, to be put 
in force before connecting the permanent ties ; (7) a gradual fall, 
as the cantilevers are built out. This is intended to leave the 
bottom members with only the normal initial stress when the 
bridge is completed.

A start was made to the erection of the platforms, to be used in 
building the first bays of the cantilevers, so soon as the main plate 
ties were connected to the bottom members. They are in form 
rectangular, and consist of two parallel lattice girders connected 
together by cross and diagonal bracing, and the timber flooring on 

12ft. sloping columns of the piers. They were attached both to the top. These platforms—of which there are two for each canti- 
tho tubes and columns by gusset plates. So soon as these plates lever—extend from the 12ft. sloping columns, around which they 
were fixed to the sloping columns the link ties were hung from are built, to the ties at the centre of Bay 1, bottom member. Pro- 
them in sections, till they had reached their full length. The vision is made for extending them by overhang, so that the building 
bottom end was now drawn out by tackle till near its place of ! of thesstruts and other parts may be within range. The erection of 
junction with the bottom member. Here the tackle gave place to i the platforms and other temporary parts and placing them in posi- 
two large steel bolts, the one end of which passed between two tion was a work which occupied a considerable amount of time, 
channels bolted to the ties, while the other was held by a bracket I The main lifting girders were built on trestles, either in position or 
fixed on the gusset in line with the tie. By these bolts the link immediately in front of the skewbacks, and pulled along the top of 
ties were pulled up, till a camber of about 20in. was attained, at the tube on cradles into position. This being accomplished, the 
which point they were attached to the bottom member. A plat- platform girders were built immediately over the bottom members, 
form formed of cross beams and longitudinal timbers w-as now on timbers, resting oh the tubes. These were then lifted by tackle, 
secured by hangers to the link ties to permit of progress being or the hydraulic jacks, until in a horizontal position, over the main

lifting girder. The platforms were 
then completed. The main lifting 
girders and platforms were now 
raised high enough to allow the 
jacks and cross-girders, at the ties 
in the centre of Bay 1, to be fixed 
in position. All was now in order 
for the lifting to proceed, upon 
which the further raising was per
formed as described. The hydraulic 
jacks at the sloping columns each 
consist of a cylinder, piston, and 
hollow trunk, through which the 
upper part of the tie is made to 
pass. To the top of each cylinder 
a bow or crosshead is secured, 
through which also the tie passes. 
The jacks at the other end of the 
platforms are of the piston type. 
While the one end of the platform 
is supported from underneath, the 
other end is hung by two light ties, 
hanging from the hydraulic jacks 
at each sloping column. These 
jacks rest on a girder bolted to the 
main plate tie gussets. The upper 
part of the ties is composed of 
single and double bars alternately 
fora length of about 24ft., and have 
cotter holes 12in. apart. These bars 
are rivetted to one another, while 
the lower end is bolted to the ties. 
The lower part of the ties, again, 
is composed of standard lengths of 
flat bars, joined together by dupli
cate covers, and secured at the 
lower end to the platform girders. 
The aim in having two parts in each 
tie is to reduce the part through 
which cotter holes are cut. Cotters 
pass through these holes and trans
fer the load to the trunk or bow 
of the hydraulic jack, as the case 
may require. The permanent ties 
at the centre of Bay 1, to which 
the platform extends, are utilised 
as lifting columns during the time 
the platforms are being raised. 
When raising the platforms, what 
is done is to remove in single 
lengths at a time the flats in the 
lower parts of the ties at the sloping 
columns. This is effected by se
curing the ties at a point imme
diately under the lengths to be 
removed to temporary hangers 
underneath the hydraulic jacks, 
and while so held, to remove the 
length between this point and the 
jacks. The upper part is now 
lowered and secured to the lower

THE ERECTION OF THE FORTH BRIDGE.1 
By Mr. Andrew S. Biggart.

At the Aberdeen meeting of this Association two years ago, I 
explained the method proposed to be adopted in the erection of the 
main steel piers of the Forth Bridge. Since that time this has 
been accomplished, and we can now take a retrospective view of 
the completed work. There arose as the work proceeded many 
points of interest not touched upon at that time, but if taken as a 
whole, the erection of the piers may be said to have been carried 
out on the lines then indicated, the only exception requiring root to about 7i tons per square inch. Temporary ties were then 
notice being the mode adopted for building the internal viaduct, resorted to to furnish the necessary support. These ties were of 
This was done in position, on the overhang system, instead of two kinds—(1) Alight link or carrying tio, and (2) the main plate 
lifting it from the ground into place complete. While thus there tie. The link ties were carried from each side of the tubes to the 
is little further to add to my previous paper, a few remarks 
on points prominent during the actual erection of the piers should 
prove of interest. The progress made, as well as the working 
of the plant, was satisfactory. On some few occasions the piers and 
the platforms, Fig. 1, were raised as much as 48ft. within eight days.
The raising of the platform was done in stages of 16ft., and those 
were accomplished in some instances within four hours. Frequent 
delays, more or less protracted, necessarily took place during the 
erection. For example, when the final adjusting of the columns 
was being carried out, previous to connecting the various bracings 
to these members. Before any of the permanent bracing of the 
piers was fixed to the 12ft. sloping columns, Fig. 2, these had to be 
about 150ft. high, and owing to their inward latter of 1 in 7{ their 
tendency was to lie towards the 
centre of the bridge. This, how
ever, was found to be completely 
counteracted by the friction at the 
platform bearings, Fig. 3, prevent
ing the blocks from sliding on the 
main lifting girders. So long as this 
lasted these girders acted as effec
tual struts in keeping the columns 
apart. The result was also prac
tically the same during the time 
the weight of the platform rested 
on the head of the hydraulic ranr,
Figs. 3 and 4, within the sloping 
columns, for these lay at all times 
nearly in the line of the columr s 
themselves. Looking at these con
ditions, we were not surprised to 
find some of the columns come a 
little nearer to, while others went 
from, their true position in relation 
to the centre line of the bridge.
The columns were individually 
brought to their true position by 
means of hydraulic jacks, the plat
form for the time being resting on 
the top of the hydraulic rocking 
rims within the columns, -for tie 
purpose of removing the friction 
between the girders and their bear
ing blocks, and thus allow the 
movement to be made more easily,
A part of the columns, near tl e 
bottom in each case, is left un- 
rivetted for the purpose of relieving 
any undue initial stress in these 
members. To make sure that the 
various members of which tie 
bridge is composed are started at 
their proper angle, or are at least 
finally set to such an angle as will, 
when the bridge is completed, leave 
only the normal initial stress, is a 
matter of vital importance. The 
necessity for this is obvious when 
we bear in mind that in many 
members a movement out of the 
true line of but small amount will 
at the point of fixture produce in 
that member an initial stress as 
great as the whole working stress.
Hence, great care is necessary in 
the setting out to ensure freedom 
from anything like that indicated.
It will readily be seen how that in 
the setting of nearly the whole of 
the members many points arise 
which require to be carefully 
watched and calculated
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Tnus, the direction of the first bay 
of the bottom member must be such 
that when the junction of the per
manent tie is made at its outer end 
the member will be about lin. high 
at this point. The stresses at the 
lower end of the tube will then be 
the reverse of those at the same 
point during the time it supported 
its own weight. These, again, will 
be reduced to their normal amount 
if, when the span is completed, the 
deflection is the same as was calcu
lated upon.

A source of trouble, in the set
ting out, is the unequal expansion 
and contraction of the various mem
bers, owing to the varying tem
perature of the parts. The centre line of the upper member of the 
bridge is sometimes to the east and at other times to the west of 
the true centre, varying thus according to the sun’s position to
wards the bridge. The bottom members follow the same rule as 
the piers in regard to horizontal movement—that is, they recede 
from the sun. The receding is due to the greater expansion of 
that portion of the tubes facing the sun than the other parts, and 
this is the more marked if the sun has been shining brightly fo 
considerable time. Before the piers attained their full height, the 
erection of the cantilevers was begun, Fig. 5. The first parts started 
were the bottom members. These consist of tubes, and were built on 
the overhang system, without support, for a length of over 100ft. 
At first a crane was employed to build the tubes. It was fixed in 
front of each skewback, and placed the plates and beams indivi
dually in position. As the building proceeded the tubes were 
rivetted up behind by hydraulic machines, very similar to those 
employed for rivetting the 12ft. sloping columns. The means 
adopted to carry' the bottom members out further were now brought 
into use. A rectangular cage, carried at the end of each tube, 
and within which there is room for the rivetting machine and the 
men at work, is the plan which has been adopted, Fig. 6. On the top 
of this cage is placed an hydraulic crane for lifting and placing the 
plates and beams in position and doing other necessary work. The 
material is brought within reach of the crane by a tramway run
ning parallel with and fixed to the bottom member. The cage is 
rectangular in section, and is secured to the tube by strut anil tie 
connections extending from the corners to rings encircling the 
tube at short intervals. In elevation the cage is composed of six 
braced rectangular sections securely bolted to each other, while in 
plan six series of bracings connect the two sides to one another. 
All the sections are exactly similar, and thus permit the inter
change necessary as the work proceeds. This interchanging con
sists in removing two of the sections, when an advance requires to
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12in. at each stroke of the jacks. 
To effect this, cotters were inserted 
over the trunks, and on water being 
admitted to the jacks these raise 
both ties and platforms. When 
the ties are lifted 12in. the upper 
c itters are withdrawn and inserted

es

m 12m. lower down. The water is 
then exhausted a little, which 
causes the platform to again rest 
on the hydraulic jacks, 
action continued completes the lift. 
Simultaneously with the raising of 
the end of the platform at the 
main piers, the other end, at the 

ties in the centre of Bay 1, has to be raised. The mode adopted 
is, however, wholly different from that just described. The 
columns at this point are rectangular. In each column, 
under the main lifting girder, there are placed three cross 
girders and a hydraulic jack. These cross girders extend 
from one side of the column to the other at right angles to the 
main lifting girder, and are secured to the column by steel pins. 
The jack is secured to the main lifting girder by a sliding block. 
Immediately underneath the jack, one of the cross girders is fixed 
to the column, while at the opposite side the other two cross 
girders are secured also to the column. The jack and the upper 
of the two cross girders are raised along with the main lifting 
girder when water is admitted to the jack. The cross girder under 
the jack serves as the bearing from which to raise the platform. 
During the time of lifting packing is inserted between the girders 
as a security against a sudden drop should anything give way. 
The lower cross girders are now raised, and all is again ready for 
another lift. The erection of the struts and their bracings, the 
ties, and the other parts of the permanent structure is now partly 
proceeding from off these platforms in much the same way as has 
already been done in the case of the pier platforms. The first sec
tion of the bracing between the bottom members has been built 
out by overhang ties and other supports being brought into requisi
tion to keep the work in position previous to the junction of the 
ends with the bottom members. As in the case of the piers, so in 
that of the cantilevers, much of the permanent structure is made 
use of in the erection, thus with some small additions all the main 
lifting girders, platform girders, and temporary ties are parts of 
some of the last required members of the bridge. The weight 
thus employed will be about 1800 tons.

While the foregoing are the lines on which the work has been 
carried out, it is well to mention that the details of work, similar 
at each of the three piers, have in a few cases been done differently 
at each pier. This is due at times to experience gained, in other 
cases to suit the varying circumstances, at the different pi

This

Fig. 2—A MAIN CANTILEVER PIER.

made with the main plate ties. These were 'secured , immediately 
under the link ties and at the ends attached to the columns and 
tubes by gusset plates. The main plate ties were built from the 
platform, beginning at the highest point. It is here worthy of 
notice that the platform and ties were in some cases built in posi
tion by means of the cranes placed on the main pier platforms 
350ft. above high water. On some other occasions they were lifted 
by tackle fixed to a temporary carriage on the link ties. In this 
case the platform for carrying the plate tie was built as the erec
tion of the tie proceeded. So soon as the tie was completed it was 
connected to the gussets of the bottom member by bolts. It, how
ever, remained free until the member should be raised by hydraulic 
rams to relieve the initial stress in the tube, and at the same time 
take up any slackness in the plate ties. The main plate ties 
between the sloping columns were raised in sections, and rested on 
platforms hung to the permanent bracing above their position.

As the first-mentioned plate ties were built in position, the stress 
on the link ties increased, with the result that the bottom member 
rose. In this way the dip of the link tie became 4ft. To 
raise the bottom member still further, two angles were bolted to 
the tie, on each side of the tube. They extended beyond the 
lower part of the tube, and served to fix a cross girder, on which 
two hydraulic cylinders wrere carried. Another girder was placed 
in front of these cylinders, having its bearings on the tube. On it 
a pressure of 120 tons was brought to bear, which acting on the 
tube, raised it, until the whole of the initial stress was practically 
eliminated in the free cantilevers. In the case of the fixed canti
levers the original stresses at the root of these members were not 
only relieved, but to a small extent reversed, on account of the 
tubes being much lighter. The gussets, at the bottom of the 
main plate ties, were now secured to the bottom member. It is 
interesting to follow the various vertical movements that take 
place in these bottom members. These are (1) a gradual fall, due 
to the weight of the tubes, and of the temporary plant, when being 
built out; (2) a rise, due to the pull occasioned by the weight of

i .i

Paper read before the British Association by Mr. Andrew S. Biggart.l ers.
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in the number of hours worked by foreign workmen and the low 
rate of wages paid in proportion. Now, a skilled mechanic should 
be worth 80s. a week; exceptionally good men a few shillings more; 
duffers a few shillings less. So it is not the British workman that 
gets too much ; it is the continental workman that gets too little. 
It is the difference in the hours worked that tells more than tho 
difference in the wages, and I think it would have been better for 
the trade and for the workmen had they accepted the advance of 
wages proffered in 1872 instead of standing out for the reduction 
of hours from 57h to 54 per week. We have never been fairly 
settled down to work since that time, and masters have had to 
economise and cut down wages at intervals to equalise this great 
change. The advance of wages would have been a more lasting 
benefit to the men, as the lump sum would have been received 
every week, and the average rate of wages would have been higher. 
As it is, he receives his less time—say half-hour less per day— 
having, as it were, so many bites at the cherry, but he has lost the 
cherry in the amount of wages that he would have received for the 
extra time worked, it having been found impossible to eat the 
cherry and have the cherry.

It appears, then, not to he so much technical education and 
high-pressure learning that is necessary as application to work, 
business smartness, and more confidence between masters and 
men, so that a strike or lock-out may only take place as a last 
resort. Given the British workman will not part with his fifty-four 
hours for a week, we must do the greatest amount of work possible 
in this time to keep the wages from drifting lower. Can those 
that believe technical education is the cause of our getting behind, 
explain h ow it is that the educated foreign workman has to work 
longer hours and have lower wages to enable him to compete with 
the uneducated British workman, giving him trade protection in ? 
Again, suppose the British workman gets all this learning into him, 
will he tackle trade questions with a more open mind, and work 
longer hours and have lower wages if the facts of the case prove to 
him that it is necessary it should be so ? Business smartness con
siders well the locality for establishing works of production so as 
not to be too heavily handicapped with heavy railway rates in 
receiving material and forwarding finished work to customers, also 
to consider the rate of wages paid in those districts, as, for instance, 
the removing of the steel works from Dronfield to Workington, also 
the removal of the Dowlais works to Cardiff ; this will enable the 
steel master and man to compete with their rivals on more equal 
terms ; the same flank movement may be adopted by other capi
talists in the course of time. I fail to see that technical education 
has brought to bear on these changes. Many of us will remember 
the palmy days of shipbuilding on the Thames. Was it education 
that took it from there to the Clyde ? Was not the low wages 
paid and convenience of getting material an important factor in 
the case? I suppose it is the same reason that is causing the old- 
established firm of Sharp, Stewart, and Co. to consider the advis
ability of removing their business from Manchester to Glasgow', 
unless, indeed, the Glasgow men are better educated, consequently 
work for lower wages. This is a very important question, and if 
the British workman gets the impression by following up these 
facts, that the more educated he becomes the less wages he will 
get, he will come to the conclusion that “where ignorance is bliss 
’tis folly to be wise.”

The Whitworth Scholarships were founded to bring to the front 
the very best men; it would be interesting to know how many of 
these scholars have forged ahead of other men who have received 
an ordinary education only; it would give us some idea of what wo 
may expect from the new high-pressure schools. It seems to me 
they will have a tendency to make a young man Jack-of-all-trades 
and master of none. Gaffer.

Manchester, November 21st.

ERECTION OF THE FORTH BRIDGE.—RIVETTING CAGE.
Fig. 6
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FREE TRADE AND NO TRADE.
Sir,—The many letters I have received on this matter seem to 

show that opinion is more ripe upon it and more ready for action 
than I thought. Would you allow me to say that I would be glad to 
to hear from all who are interested in the matter, with a view to some 
united action being arranged. Letters may be addressed to mo 
here, or to the London Institution, Finsbury-circus, E.C. I would 
specially like to hear from “Trader.” Wm. Muir.

5, Angel-place, Edmonton, November 22nd.

Apart from these causes the same minor plant is used, as much as 
time will permit, at each pier by transferring it from the one pier 
to the other, as its use can be dispensed with. From the experi
ence already gained much that will determine the type of plant to 
be employed in the future work of erection has been learned. 
Thus, after due consideration, Mr. Arrol has, in consultation with 
Sir John Fowler and Mr. Baker, settled the principle on which the 
erection of the next bays of the cantilevers will proceed. This 
decision has been arrived at after carefully observing the work per
formed by some of the cranes on the pier platforms, at a height of 
300ft. above the work on which they were engaged, and in view of 
the time and cost taken in the erection of large platforms.

man aloft to attend the solution tanks; moreover, the outlay is 
much less, while the structural work is more simple and solid. In 
this Messrs. Odams and Co. follow Messrs. Francis and Co., the 
cement manufacturers; Messrs. Fisher, the paper manufacturers, 
of Tam worth ; and Messrs. Ramsden and Bradford; all of whom 
had the Stanhope, and possibly the Howatson pressed on their 
notice.

The Times of August 23rd, 1877, gave Mr. Bramwell’s—now Sir 
Frederick—paper on the Porter-Clark process as it was for the first 
time put in operation under his advice. Mr. Duncan then adopted 

. it on a small scale, and the results he obtained from it led to its 
It is adoption by the Silvertown India-rubber Company and two other 

not my intention to enter into this at present, suffice it to say that j sugar refineries in his neighbourhood, and determined the London 
cranes and light cages, or platforms, will be the feature of the pro- | and North-Western Railway Company, who now treat 1,000,000 
posed method. Advantage will also be taken of the internal | gallons daily by it. Pray pardon my making all this parade, but 
viaduct, as a position from which much useful work can be carried I think the tone of Messrs. Howatson and Gray provoke it. 
out. Looking back on the work accomplished since the last time I 
was before you, and of which I have to-day given you but a faint 
sketch, everything confirms the opinion, then expressed, that the 
successful completion of the Forth Bridge will be an event of the 
near future. The engraving, Fig. 6, is from a drawing by Mr.
Neville.

Sir,—I am afraid the point of my letter in your issue of the 4th 
inst. has been misunderstood by Mr. Ransome. I stated that Mr. 
Giffen had made the discovery that our Free Trade system frees 
capital and labour for other industries. Mr. Ransome quotes Mr. 
Muir, who asserts that Protection would result in a great increase 
of population, which would he equally beneficial from this new 
point of view of the blessings of Free Trade. But Mr. Muir also 
asserts that we should regain many internal industries, and states 
that increase of population would be the result of what he considers 
would be our greater psosperity.

Now, if we regained many internal industries it would reduce 
imports, and as it is an axiom of Free Trade that imports are 
income and exports expenditure, we should certainly be in a worse 
position than we are now. Probably “Trader” leans to the old 
mercantile idea, which is in direct opposition to this axiom ; but 
he has a great deal to unlearn if he imagines that what he finds 
good for himself as an individual is equally good for a number of 
individuals forming a nation. That is quite an exploded idea with 
political economists in this country, and the result is that we foster 
imports and free numbers of people for other industries. Some of 
these people are now calling themselves unemployed and givinga great 
deal of trouble ; but they are ignorant of the truths of political 
economy and must be taught. If they can learn in no other way, 
it will be knocked into their heads by a policeman’s baton, as a 
large increase in the force has just been decided on for their 
especial benefit. We can easily defray the cost of the extra police 
out of our continually increasing imports.

Hounslow, November 21st. ______

London, Nov. 12th. John H. Porter.

Sir,—Mr. J. H. Porter’s letter is far too sweeping in its con
demnation of all water-softening apparatus except his own to be 
allowed to pass without comment. No one denies that the Porter 
apparatus will do a great deal towards the object in view, but we 
know of no one who finds or thinks it an advantage to require 
always to use a considerable amount of engine power, at once 
troublesome and expensive, the sole object of which is to obtain 
the necessary pressure to, as he expresses it, “utilise the precipi
tate produced in the working of the process as the medium of 
filtration.” Mr. Porter states that tho advantage of this is to be 
able to filter continuously day and night, but omits to point out 
that the engine must also be kept at work day and night. Now 
one very great advantage attaching to the French apparatus, viz., 
the Stanhope, which he is so kind as to refer to, is that no power 
is required at any time, and the system of tanks at which he sneers 
is so perfectly automatic that it can be left working all night with
out any attention whatever.

Now working cost is of the most vital importance in all com
mercial undertakings, while prime cost of an apparatus like ours, 
which does not depreciate like boilers or engines, is of little mo
ment, and practically reduces itself in most cases to interest on 
outlay. It is only when the working cost is small that the economy 
of water softening becomes evident, and we think we are well 
within the mark in saying that the retention of the antique and 
costly method of forcing water through filters, instead of the 
modern and more efficient method of decantation from shelved 
tanks, does very much harm to the progress of industrial and town 
water engineering. Water-softening apparatus has been continu
ally improved by gradual simplification, until the present most 
efficient and economical forms approach strikingly to Dr. Clark’s 
original settling tanks.

It is well to note that the system in use at Canterbury, Caterham, 
and Bushey is the same as Dr. Clark’s original design, which bears 
no practical resemblance to the so-called Porter-Clark.

We fear that “A. B. C.” has failed intimately to acquaint him
self with the practical working of surface condensers. The con
densed water is never fit for use again, for it invariably contains 
injurious quantities of grease and oil derived from the cylinders, 
and no engineer of experience would advise its use in the boilers; 
there is no economy in doing so, but the reverse. Again, the con
densers themselves, being cooled by means of hard water, scale up 
just as boilers do, so that they afford no real satisfaction in any 
direction. It is true they are really useful for ship use, but even 
then they are only the lesser of two evils.

The Stanhope Company, Limited.
(John S. Sawrey, Managing Director.)

LETTERS TO THE EDITOR.
[We do not hold ourselves responsible for the opinions of our 

Corespondents. ]

WATER SOFTENING.
SIR,—Suffer me a little space to comment upon the two heated 

letters in your issue of the 11th inst. from Messrs. Gray and 
Howatson, who appear sorely wounded by my lifting the veil and 
disclosing the language of their own prospectus. In my letter in 
your paper of the 4th inst., I did not make use of your space to 
advertise the names of those who in the course of ten years have 
adopted one or other of my systems of water softening and purifi
cation. I rather sought, as your readers may have seen, to show 
that the chemical conditions and reactions are independent of the 
form of the vessels or apparatus in which they are carried out, 
their efficacy depending upon the care and attention given to their 
proportions and qualities.

Messrs. Howatson, Gray, and others have, however, given you 
the names of several firms at home and abroad in testimony of 
satisfactory chemical results having been obtained in their respec
tive apparatus; and Messrs. Gray and Co. took you to task for 
putting the Porter-Clark process so prominently forward in your 
article of 21st October.

Then I thought it fair to point out that the means described in 
the prospectus of Messrs. Gray and Howatson, as those by which 
they secured accuracy in the proportions of water and chemicals, 
and obtained those results they so repeatedly wrote you about, are 
identical with what were designed years ago by Sir Frederick 
Bramwell and employed by me and—as to others—named in my 
second patent, 1879 ; and I quoted the red type of their pro
spectus to the effect that their apparatus “supersedes other 
previous and similar inventions.”

They, angrily, reply that it is being adopted by some clients of 
mine. It may be, but my clients, like Mr. Howatson, have spared 
me hitherto the knowledge of it. I dare say Mr. Howatson and 
Messrs. Gray are aware also that Messrs. Apperley, Curtis, and Co. 
and Messrs. Hunt and Winterbotham, of Gloucestershire, have 
preferred to follow the advice of those who have had experience of 
the Porter-Clark process, and that accordingly their boast of 
“ superseding” similar and previous inventions has exceptions.

Mr. Howatson alludes to the Stanhope as the French apparatus 
I referred to, and in some confusion of ideas about managers, 
alludes probably to the introduction of that apparatus at my friend,
Mr. Duncan’s, sugar refinery. To-day, Mr. Duncan and his chemist 
and manager, Mr. Newlands, recommend Messrs. Odams and Co., Sir,—Although much has been said and written on this subject, 
their neighbours, to adopt mine, and they have given orders for it the real cause of our being behind on our merits, in my opinion, 
accordingly, recognising, no doubt, the advantage of conducting J seems to be overlooked, except so far as the President of the Civil 
the work from the ground level instead of having to send the work- I Engineers touches upon it in his address, viz., the great difference

John Brett.

THE PRESTON DOCKS—RIVER RIBBLE FROM PRESTON TO THE 
IRISH SEA.

Sir,—I have only to-day seen and read your leading article of 
the 4th inst. I do not wonder at your saying “that nobody in 
Preston knows very much about the amount of work to be done,”

The time andand what little they do know I have taught them, 
money which I have expended on this subject have been enormous. 
There is now a common expression in Preston and the neighbour
hood, “Roberts is right, after all and “it is his doing that the 
town has at last awakened up so as to call in an independent engi
neer to give an unbiassed opinion.”

Allow me again to repeat the facts which I know cannot be 
disputed. Opinions can be disputed. Facts are facts, and cannot

From the dock tobe altered. Opinions may and do vary. (1)
Lytham the distance is nine miles. (2) From Lytham to the 
sea—the bar of the river Ribble where it enters the Irish Sea—is 
eight miles. (3) The bed of the river Ribble from the dock to 
Lytham is “to be lowered ” not deepened, at Lytham from 10ft. 
to 12ft., at the dock from 18ft. to 20ft., and the difference in 
level between the two places will be about 2ft.—2ft. of fall in 
9 miles—and at Lytham it will be some 2ft. above the level of the 
bar eight miles off—which bar has on it at low-water spring tides 
from 3ft. to 4ft. of water. The reason I say the bed of the river 
Ribble has to be lowered, not deepened, is because to deepen a 
river is to give more water—greater depth of water—that is exactly 
what has always been done on all and every other river in the world. 
Here they propose to take earth out of the river Ribble at Lytham 
10ft. to 12ft. deep, at Preston 18ft. to 20ft. deep; length9miles. When 
done, at one end 2ft. above the bar, at Preston 4ft. above the bar; 
and the bar has on it from 3ft. to 4ft. of water at low-water spring 
tides, and Lytham eight miles from the bar. (4) From Lytham to 
the bar is a mass of sand, graycl, mud, and clay, more or less a

20, Bucklersbury, London, E.C., 
November 16th.

TECHNICAL EDUCATION AND FOREIGN COMPETITION.
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combined, as the depth of fuel is great, and the amount of air 
passing through it small compared with the total amount required 
for complete combustion. The deficiency is made up by a large 
quantity entering above the fuel through the fire-door ; hence the 
intense glare seen at night from locomotives under steam which, 
with bituminous coal as fuel, always run with the fire-door partially 
open. You, Sir, doubt whether this temperature is high enough to 
prevent perfect combination. I think that cast iron would have a 
sorry time of it in such a fire-box, while, to prevent the perfect com
bustion of the hydrogen, which, I agree with you, plays a very impor
tant part in coal combustion, only a temperature of 960 deg. Centi
grade is necessary, and according to St. Claire Deville, at 1200 deg. 
Centigrade very considerable decomposition of steam takes place. 
Moreover, at about the latter temperature he states that the 
dissociation of carbonic acid commences. Even if the air supplied 
to the furnace were diluted with one-half of the total amount theo
retically necessary for perfect combustion, and if the fuel were 
carbon only, the temperature attainable—supposing the fire-box to 
be non-conducting, and that association could be perfect—would 
be about 3300 Fab. Here we must consider another point, which 
I do not remember to have seen discussed before. Dissociation of 
combined gases commences at a certain point, and not before ; but 
when the simple gases are seeking to combine, their affinity for one 
another decreases as they approach the non-association point, 
where it vanishes. So that long before this point is reached their 
reduced affinity must seriously militate against perfect com
bustion.

The proportion which the heat radiated from incandescent fuel 
bears to the total heat of combustion has been determined for some 
kinds of fuel by the experiments of M. Peclet, with the following 
results:—From wood, 0-29; from charcoal and peat, 0'5. From 
coal and coko M. Feclet considers that the radiation must bo 
greater than from charcoal, and this appears to be only natural, as 
incandescent carbon exists in the flame from coal, and has every 
opportunity of giving up its radiant heat to the sides and top of 
the fire-box. Taking into account radiant heat, the case of the 
fire-brick combustion chamber appears much worse than I 
attempted to show' in my last letter. Owing to non-association, 
the temperature can only be made to rise by the radiant heat by 
the production of more dissociated gases, a great portion of which, 
upon coming into contact with the cold tubes, are cooled so 
rapidly that I do not believe that they ever again combine, and 
Mr. Goodman’s calorimeter experiments certainly tend to prove 
my theory. There appears to be no useful way for the radiant 
heat of the incandescent solid and gaseous fuel to expend itself, 
and the only thing that it can do is to induce more dissociation.

Now, if the fire-brick chamber were nothing but a gas producer, 
non-association would not matter, supposing even that it could 
exist at the low temperature necessary for the gasification of the 
fuel, because the gases would be led directly from the producer to 
a fire-box surrounded with water, and there mixed with the proper 
quantity of air and consumed. Perfect combustion would be then 
taking place inside the water-surrounded fire-box, with this 
advantage, that gas and air can be much more readily brought into 
intimate combination than can solid fuel and air, and no waste 
could accrue by the production of marsh and olefiant gases, as the 
secondary air supply could be perfectly controlled. An arrange
ment similar to this was known several years ago as the “ Systeme 
Beaufume.” A partial combustion of the fuel was effected in a 
furnace surrounded by a water chamber, and supplied by a fan 
with just enough of air to form carbonic oxide with the whole of 
the free carbon and volatilise the whole of the hydrocarbons, so 
that the whole of tho fuel was gasefied except the ash. The mix
ture of carbonic oxide and hydrocarbon gases thus produced was 
conducted by a pipe to a combustion chamber, where, by tho 
introduction of jets of air of sufficient volume, it was completely 
burned. In the locomotive a great portion of the heat which in a 
fire-brick furnace is bottled up, so to speak, and can do nothing 
after a certain point but prevent combination, is abstracted by the 
fire-box plates; radiation from the solid, and gaseous fuel, and the 
heat duo to conduction all performing useful work instead of being 
thrown away in the shape of gases in an uncombined state. If 
thoro wero any thoroughly practicable means of increasing tho 
surface of a fire-box without materially increasing its bulk, I 
believe that what baneful effect exists in the shape of non-associa
tion in the locomotive might be much reduced.

With regard to radiation furnaces, I built one several years ago 
for the Bower process for coating iron and steel with magnetic 
oxide to prevent rust, and I believe you illustrated it at the time.
I did not, however, intend to heat the articles placed in the 
chamber designedly by radiation, but I did not wish the products 

of combustion to strike directly upon any 
of them. The chamber was D shaped, 
as shown, and the products of combus
tion entered through longitudinal ports 
at A and followed a course shown by 
the arrows, finally making their exit to 
the regenerator through other longitu- 

r dinal ports B. This furnace heats 
j articles placed within very evenly indeed, 

if care be taken not to allow visible flame

little higher than the bar, with holes in the channel. Just before 
you reach the bar is a long deep hole. About five miles of this 
eight miles is in the open estuary—that is, land on the north side 
is thirty miles off, the Irish Sea on the west, and on the south 
land is thirty miles off. (5) The channel of the river Ribble across 
these sands is very tortuous and narrow—too narrow' for any ocean 
steamer to navigate. To give you a homely example, it is like a 
deep ditch with high banks at each side, and every strong south
west wind fills up the ditch, and the river has to find another 
course to the same outlet. The entrance of the bar of the river 
Kibble into the Irish Sea has not, I believe, altered its position, 
but the channel across the sands alters with ever}' south-west wind ; 
and remember that these banks at each side of the channel will be 
from 9ft. to 12ft. high, in some places higher.

I am of opinion that no man w'ho understands levels, and heights, 
and depths, the rise and fall of tides, who after reading and care
fully considering the above five facts, can come to any other con
clusion than of the hopelessness and impracticability of the Preston 
Dock scheme. I shall be obliged if you will publish the enclosed 
cutting from a local paper.

87, Fishergate Hill, Preston, 18th November.

THE BUOYING OF THE RIBBLE-PROTEST OF SHIPOWNERS.
{To the Editor of the Preston Guardian.)

Sir,—Wo, tho owners of the Lady Alice Konlis, protest against the 
gnorant management of the buoys in the Ribble Channel below Lytham. 

We sent our captain down atlow water to inspect the channel oil Sunday. 
When going down with the steamer, the weather being rather hazy, he 
went on in the old channel, and looking for the fifth buoy that was there 
on Thursday could not find it, and consequently rail aground. We have 
since ascertained that the buoy was shifted about a mile to the north into 
another channel.

The river about this place divides into three channels, all going out to 
sea at low water. Sometimes one is better than the others, but what we 
complain of is that no notice was given either to us at our office at the

John Palky. 
Edward Pyke.
Thos. Mounsey. 
Thomas Jackson.

AEROSTATION AND AERONAUTICS.

Sir,—A few remarks on your leader of September 2nd will,
1 believe, throw some light on the subject therein expounded.

The writer of the leader seems surprised at the speed attained
and promised by Captain R6nard, and goes on to say:—“ To give a 
balloon an inherent velocity of fifty-two miles an hour is to do 
battle with the storm. ... If, on the other hand, the line of 
propulsion coincided with the line of resistance, the balloon would 
simply be torn to shreds.” I will show that such has not been the 
case, for, if you refer to the diagram showing the path of the 
balloon—not shaped for speed—in Mr. Glaisher’s ascent from 
Wolverhampton, September 5th, 1862, and facing page 50 of 
“Travels in the Air,” you will see that the above speed was 
surpassed without any inconvenience.

The ascent took place at 1 h. 3 m. p.m.; at 1 h. 58 m. the altitude 
attained was 37,000ft. At 1 h. 57 m. Mr. Glaisher was insensible, 
and at 2 h. 7 m. he resumed observations. Between 2 h. 3 m. and
2 h. 10 m. the balloon fell through a height of four miles. At 
2h. 9 m. it stood at an elevation of 20,000ft., and in less than one 
minute it fell to 15,000ft., or at the rate of more than a mile in 
one minute; if such rate of speed has been possible in a vertical 
direction, why not horizontally ?

It is my firm belief that very little is known regarding the 
resistance to motion of balloons, and conclusive experiments might 
be made by ascertaining the relative ascending velocities, with 
different shapes and displacement, by varying tho loads in the

In a memoir on “The Expansion of Gases,” by the celebrated 
physicist Regnault, published in the Phil. Mag. for February, 1870, 
a translation from the Comptes Rendus, the result he arrives at 
after twenty years of experimenting is: “that when a gas flows, 
even with considerable velocity, along very extended sides, there is 
no appreciable disengagement of heat which could be attributed to 
the friction of the gaseous molecules against these sides.”

In conclusion, the resistance to motion of a balloon ought to vary 
with the more or less perfect shape. Now, what that shape ought to 
be experience alone will decide. I think that it is an open problem 
for engineers. Eduardo Claudio.

Rio de Janeiro, October 5th.

G. Henry Roberts, C.E.

car.

Quay, or to our captain. (Signed)

FOREIGN TORrEDO BOATS.
SIR,—In these days of keen competition and constant invention, 

any information respecting tho progress of the foreign shipbuilding 
trade must be not without interest to many of your readers. We 
therefore venture to append particulars obtained from ships’ logs, 
which have been sent us from a trustworthy source, respecting eight 
torpedo boats recently built for tho Italian Government by Mr.
F. Schichau of Elbing. These boats have been completed and 
launched during the months from June to October, and under tho 
terms of the contract had to be delivered by the constructor in 
Italy. They were manned by ordinary merchant sailors, and tho 
following very satisfactory results of their respective voyages bear 
high testimony to thoir seaworthiness. The delivery of the boats 
was accomplished in four voyages, not more than two boats being 
despatched at the same time.

First voyage.—Boats Nos. 101 and 102 left Pillau 15tli June, 
arrived at Portland 18th Juno, left Portland 19th June, arrived 
Cadiz 20th June, thence to Gibraltar in 4 hours, and from Gib- 
ralta to Spezzia in 2 days 14 hours. Total time of journey, 
8 days 22 hours.

Second voyage.—Boats Nos. 103 and 104 left Pillau 13th July, 
arrived at Portland 18th July, left 19th July, arrived at Gibraltar 
21st July, from Gibraltar to Spezzia 2 days 12 hours. Total time 
of steaming, 8 days 18 hours.

Third voyago.—Boats Nos. 105 and 106 left Pillau 25th August, 
arrived Portsmouth 28th August, in dock there ten days on account 
of storm, left 7th September, arrived Gibraltar 10th September, 
left 11th September, and reached Spezzia 13th September. Total 
time under steam, 8 days 20 hours.

Fourth voyage.—Boats 107 and 108 left Pillau 29th September, 
reached Ramsgate 2nd October, and Portland 5th October, left 
Portland 5th October, arrived at Gibraltar 8th October, reached 
Spezzia 12th October. Total time under steam, 8 days 22 hours.

Although the tonnage of these boats is under 70 tons, wo find 
that, estimating the length of the journey from Pillau to Spezzia 
by the route indicated to be roughly 3600 miles, tho avorage speed 
maintained during tho whole of the voyage by each torpedo boat 
is about seventeen English statute miles per hour.

STANDARD GAUGES FOR HOSE COUPLING SCREWS.
Sir,—The great inconvenience that frequently arises from 

the variety of gauges in use for hose coupling screws of sizes other 
than 2^in., for which size there are well-known gauges, has led us 
to investigate whether any standard gauges wero recognised. We 
have not found quite so much regularity of system in the trade as 
might have been expected, but by comparing the gauges recog
nised by the War-office with those used by well-known makers, we 
believe that a series of standard gauges may easily be arrived at.

We venture to submit the following table, which will, we think, 
be found to fall in with the practice of many makers, and be at the 
same time fairly systematic; but if it can be shown that other 
gauges will be more generally convenient, we shall be happy to 
adopt them.

Many of your readers can well remember the inconveni
ence that constantly arose before the makers of wrought 
iron pipe adopted a common table of gauges for the screwed ends, 
and there seems no reason why a similar table should not be 
adopted for hose coupling screws.

Proposed Table of Gauges for Hose Coupling Screws.
Diameter of screw 

(top of thread) inches.
Number of threads 

per inch.
Waterway diameter 

in inches.
li 1} 7li .. (A2

Oi:
2| .

For unions for india-rubber garden hose, of sizes up to lin. dia
meter, we believe that the most convenient plan is to screw the 
unions to iron pipe gauge of the same size. This, of course, 
involves somewhat contracting the waterway of the swivels; but as 
these have to pass inside the hose for tying in, it is generally neces
sary to contract them somewhat for this purpose. The advantage 
of screwing these unions to iron pipe gauge is evident, as they can 
then be coupled direct to the pipe, and it is a good standard gauge 
for the nozzles of cocks. Hayward Tyler and Co.

84 and 85, Whitecross-street, London, 23rd November.
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Bolling and Lowe.

THE CALORIFIC VALUE OF FUEL.
Sir,—I have firstly to thank you for your remarks upon my 

letter of tho 28tli ult., and secondly to point out a misprint in the 
letter itself, which alters the meaning of one sentence. At the end 
of the second paragraph I am supposed to say, ‘ ‘ In fact, the 
uncombined gases which find their way into the chimney in the 
former case are in the latter forced by the cooling effect of the 
water-jacket to continue in the fire-box and render up their heat to 
it;” “continue” should read “combine.” In your leader of last week 
you point out the value of the hydrogen in fuel, and I do not think 
you over-rate it, if anything, the reverse ; for I fail to see why, 
when the hydrogen and oxygen exist in a compound in the pro
portion necessary to form water, the hydrogen should be ignored 
as a heat producer. If only sufficient air be admitted, and the 
temperature be not allowed to rise too high through the infi 
of a water casing, all the oxidisable portions of the fuel must be 
consumed, and render up the total heat due to their combustion, to 
be afterwards employed usefully or not as the case may be. It 
cannot matter in what way they are oxidised if only the 
action be complete. It would be impossible for me to formu
late the steps of combustion in a firebrick furnace or locomotive 
fire-box while the air is passing through the fuel, as every
thing depends upon the thickness of the fuel and the quantity of 
air admitted underneath the fire bars. I think, however, it will not 
be denied that under most circumstances solid fuel should be sup
plied with two currents of air, one from below and passing through 
the fuel, and one above it to oxidise that part which has been 
gasified only. This is of great importance when a chimney draught 
is employed, as if air be only admitted beneath the fuel, it is 
found necessary to use as much as double that theoretically neces
sary for perfect combustion, meaning, of course, that a large 
amount of air has to be heated up to the chimney temperature, 
and discharged without performing duty. With forced draught, 
I think that it would be well worth the while if those engineors 
who have tho means at hand would try the experiment of making 
tho waste gases from the boiler flues pass through a regenerator 
on their way to the chimney, the air to supply combustion 
passing through the same regenerator in a reverse direction. 
There need be no difficulty about it; a set of tubes is all that 
would be necessary, the products of combustion passing along the 
outside of the tubes, and the cold air flowing in a reverse direction 
in their inside. Four-fifths of the waste heat ought to be picked 
up in this way, and a much less quantity of air would be necessary 
for the purpose of dilution, as combustion would be more easily per
fected. The hot air should be used above the fuel, and not made 
to pass through it for obvious practical reasons. There is not the 
slightest doubt that radiant heat plays a most important role in 
combustion, and I should imagine that its action follows pretty 
closely that of light, namely, that caiteris paribus, its evaporative 
effect per unit of heating surface would vary inversely as the square 
of the distance of the boiler plates from the incandescent material. 
Furthermore, I am inclined to think that the radiant effect of solid 
fuel in a state of incandescence is greater than that of gaseous fuel 
under the same conditions. In the locomotive boiler you refer to the 
effect of radiation must have boon considerably roduced by lowering 
the fire-bars, thus increasing the distance between the fuel and that 
part of the fire-box which, above all others, is the most powerful 
per square foot of heating surface for evaporative purposes, being 
situated directly over the fuel. The locomotive fire-box of the 
present day must be considered as a gas generator and furnace

THE ENGLISH FOOT V. THE METRE.
Sir,—Referring to your “Notes” in your last edition, I consider 

the English foot-rule quite as good a measure as can be adopted 
in place thereof. If differently divided, it would be more easy to 
tabulate or calculate from. Most two-foot rules are divided on the 
edge into 100 parts in the foot length. This I would have trans
ferred to the faces, and sub-divided into ten parts or inches, instead 
of ninety-six parts as at present. This alteration would soon be 
reconciled to use by the various artificers, and, as it would be a 
decimal division, facilitate the different calculations, and I have 
no doubt would come quickly into general use. G. E. Child.

Southwold, Suffolk, November 15th.
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above the ports A. If the flame were visible, I found that the 
articles near it were very liable indeed to be blistered, and if it 
were caused to wrap round the whole course shown by the arrows, 
I could melt cast iron without any currents of products of com
bustion coming into contact with it at all. The furnace was 
regenerative, but only intended for comparatively low heats, but 
the effect of radiation was most distinctly marked and noticed by 
me at tho time, but I pursued the matter no farther, having no 
necessity to employ high heats. Anthony J. Bower.

St. Neots, Hunts, November 15th.

uence
draughtmen’s froyident society.

Sir,—You were good enough to publish a fortnight since that a 
meeting was to be held at St. James’s Hall with the object of 
starting a society as above, and probably many of your draughts
men subscribers are anxious to know what took place at the same 
meeting, and how the matter stands. The committee, of whom-1 
am a member, have requested me to communicate with you craving 
your insertion of a statement to the effect that tho meeting was 
duly held as advertised, under the chairmanship of Mr. Rt. 
Walker, C.E., that the subject was discussed and suggestions put 
forward, and a committee duly appointed to frame rules and put 
forward the objects and aims of the society. The first meeting of 
the committee was held to-night, and considerable progress has 
been made with tho rules.

Mr. Middleton, the secretary of the Institute of Architects, has 
accepted the post of secretary, and will be glad to receive sugges
tions and names of intending members. Communications should 
be addressed to Mr. Middleton, secretary of Institute of Architects, 
St. James’s Hall. Piccadilly. It is hoped to get the society started

John Brindley.

Sill,—Your valuable articles, and the letters in your paper lately, 
all tend to help on these interesting subjects.

The question of establishing a central station, where any fuel 
can be tested, is an important one. In this country, unfortunately, 
there is no coal-testing station similar to that of Dr. Bunte’s, in 
Germany, which he calls very properly a “heat-testing station.” 
Any coals can there be tested for their evaporative power, the 
gases of combustion analysed, and all the other results very care
fully reported upon. This is a most interesting station to visit.

Many years ago several steam boilers were temporarily erected 
in England, at Wigan, and at other places, for special trials, by 
colliery owners and others, but the results are not of the same 
scientific value as those from Germany. Will not one of our 
institutions or societies, or perhaps a body of coal-sellers or users, 
help to form a small permanent heat-testing station in England on 
a really scientific basis ?

Many of our institutions have funds, and will they not assist for 
so useful and practical an object, which might probably be made 
self-supporting? Millions of tons of coal or heat change hands 
yearly, and yet how few think of testing such heat by a calorimeter 
in grains, or by their steam boilers in tons.

To check the different calorimeters now in use, they should, if 
possible, be experimented upon at the same time, one against the 
other, with exactly the same sample of coal, as also charcoal, and 
the result compared with those given by a new standard instrument 
of, say, Favre and Silbermann.

In steam boiler evaporative experiments, a good basis is to take 
the cost of fuel for so much water evaporated from a certain 
temperature — say per thousand gallons: so as to institute a 
comparison of different results in different districts.

On the Continent the cost of evaporating a cubic metre is often 
taken as a standard of comparison. It matters little what the 
steam is used for. We hope for your powerful and continued help 
in these matters, so that we may keep up with our Continental

Bryan Donkin, Jun,

at the commencement of the new year. 
62a, Wandsworth-road, S.W., 

November 23rd.

A FRAUD.
Silt,—Taking reference to the anonymous letter published in 

your issue of November 18th, on page 419, on “ A Fraud,” I think 
of being entitled to hear from you the name of the Diisseldorf firm 
which is said to have written to the Glasgow exporters, as the letter 
contains a heavy injury to German manufacturers. Otherwise, I 
would be obliged to characterise the value of this publication in the 
next issue of Stahl und Eisen.

Dusseldorf, Nov. 23rd.
(Die Redaction von Stahl und Eisen)

E. Schroiter.

The Smoke Nuisance.—In America the blackest towns have 
become clean through the use of natural gas. London might have 
heating gas, but there is not room in the streets for another pipe.

The Hexthorre Accident.—As a recognition of his services to 
the employes of the Manchester, Sheffield, and Lincolnshire Rail
way, they have presented Mr. C. E. Stretton with a handsome 
clock.

friends.
Bermondsey, London, S.E., 

November 15th.
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plentiful, the inferior sorts for iron-making, steam, and engine 
purposes being more or less a drug in the market. Prices remain 
practically unchanged, and at the pit mouth average 9s. for best 
coals, 7s. to 7s. 6d. seconds, 5s. 6d. to 6s. common house-fire coals, 
5s. to 5s. 6d. steam and forge coals, 4s. 6d. to 4s. 9d. burgy, 3s. Od. 
to 3s. 9d. best slack, and 2s. 6d. to 2s. 9d. common sorts.

For shipment there has perhaps been a little more doing, but 
prices are no better, steam coal delivered at the high-level, 
Liverpool, or the Garston Docks, being still obtainable at 6s. 6d. to 
6s. 9d. per ton.

Barrow.—One of the principal features in the shipbuilding trade 
this week is the acceptance of an order by the Barrow Shipbuilding 
Company to lengthen the Isle of Man Steam Packet Company’s 
steamer, Mona’s Queen, with the view of affording additional space 
for new boilers, and accelerating her speed. She is fitted with 
triple-expansion engines, and with increased steam she is expected 
to travel next season fully 20 knots per hour. A few new orders 
are in for steamers and sailing vessels, but the outlook in the 
shipbuilding trade is certainly not cheering. There is a further 
improvement to note in the hematite pig iron trade, and makers 

asking full prices—44s. to 44s. 6d. per ton net, f.o.b., for mixed 
Bessemer iron, with 43s. 6d. for No. 3 forge and

THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS.

NOTES FROM LANCASHIRE.
(From our own Correspondent.)

Manchester.—With the approaching close of the year there has 
been, as usual, a little extra buying on account of forward require
ments. For the principal brands of pig iron offering in this market 
prices have now for some time past been practically stationary. 
This has evidently been regarded by consumers as an indication 
that the lowest price—at least for the present—had at last been 
touched, and there has been a disposition to take advantage of the 
low prices, and what seems to be regarded as a favourable time at 
this period of the year, to buy for delivery in the ensuing year, 
which has resulted in a fair weight of business being done, which, 
although it has not been sufficient to enable makers to get any 
better prices, has given a rather steadier tone to the marKet. In 
hematites there is also a stronger tone, but this has been brought 
about more by a restriction of the output than by increased 
demand, and can scarcely be said to represent any real improve
ment in trade. Manufactured iron is—with the exception, per
haps, of a rather easier tone here and there in bars—maintaining 
its position, forges generally being still well supplied with work, 
and hoops and sheets especially keep very firm at full rates. .

A rather more healthy feeling characterised the Manchester iron 
market on Tuesday. There was more inquiry stirring in pig iron, 
and the stronger tone in Glasgow and Middlesbrough warrants 
helped to steady prices, although it could scarcely be said that there 
was any really appreciable improvement in the actual condition of 
trade. So far as Lancashire pig iron is concerned, local makers are 
still practically out of the open market at their quoted list rates of 
38s. 6d. to 39s. 6d., less 2^, for forge and foundry qualities, delivered 
equal to Manchester, to which they seem determined to hold, and 
local iron meets with little or no inquiry; but in district brands, 
both Lincolnshire and Derbyshire, there has been a very fair 
amount of buying going on. Although there has not been much 
buying in any great quantity, individually the transactions, taking 
them all through for the past week or so, have represented 
a considerable weight of business, principally for deliveries 
commencing in the New Year. Makers have had to be content 
with the low rates now current, but for Lincolnshire iron the 
average basis of the prices that have been got has been about 
36s. 6d. for forge and 27s. for foundry, less 2A, and for foundry 
Derbyshire about 39s. 6d. to 40s., less 2|, delivered equal to 
Manchester. The considerable fall which has recently taken place 
in Middlesbrough iron has also brought out a fair amount of buying 
at prices ranging, according to quality, from about 40s. to 41s. net 
cash for good named foundry brands delivered equal to Man
chester.

For hematites makers are now holding out for a slight advance 
upon the prices they would have taken a few weeks back, and for 
good No. 3 foundry qualities delivered in the Manchester district, 
average quotations are now about 52s. to 52s. 6d., less 2^ per cent. 
This stiffening in prices has brought out more inquiries, and at old 
rates business could be readily done, but buyers do not seem to 
believe in the restriction of the output having any appreciable 
permanent effect, and there is no disposition to pay advanced 
prices, and so far there has been no real business done to establish 
any actual advance.

In manufactured steel, trade continues very quiet; in connec
tion with locomotive work there have been some moderate orders 
given out, but steel plates generally are still only in poor demand, 
and do not average more than £6 17s. 6d. per ton delivered in the 
Manchester district, whilst for steel forgings excessively low prices 
have to be taken.

There is a generally active trade still doing in nearly all descrip
tions of manufactured iron, and most of the forges have sufficient 
work in hand to keep them fully going for the present. In bar 
iron, however, there would seem to be not quite so much work 
stirring as in other descriptions, and if anything, there is some 
indications of weakness, sellers here and there being prepared to 
book orders at a little under £4 17s. 6d., although this is still the 
minimum quoted price. There seems to be no present or imme
diately prospective scarcity of work amongst hoop and sheet 
makers, and prices are very firm at £5 to £5 7s. 6d. .for hoops, and 
£6 10s. to £6 12s. 6d. for good qualities of sheets delivered in the 
Manchester district.

The condition of the engineering trade generally can still only be 
reported as unsatisfactory. With few exceptions machine tool- 
makers report work to be falling off rather than increasing, and in 
some instances they are quieter than they have been for a con
siderable time past. Boiler makers and machinists are kept gene
rally and fairly well supplied with orders, and there has been a 
little more work stirring amongst locomotive builders and railway 
carriage builders, both on home and foreign account. Taking 
engineering works all through, they are, however, but indifferently 
engaged, and there is the continued complaint to which I have had 
so often previously to refer, that for the most part work is only 
obtainable at what are really unremunerative prices.

The report to which I referred last week, of the removal of 
Messrs. Sharp, Stewart and Co. from Manchester to Glasgow, and 
which I understand has now been definitely decided upon, has been 
received with deep and general regret throughout the district, not 
only because of the serious loss to the industrial interests of Man
chester, but equally because a firm universally held in such high 
repute is severing a connection which has extended ever the 
greater portion of the present century. It is upwards of sixty 
years since Mr. Thomas Sharp, an iron merchant, in conjunction 
with Mr. Richard Roberts, the well-known inventor of the mule 
and of improvements in self-acting tools, first started the works, 
not on their present site, but more in the centre of the town, as 
machine makers, and for a long period of years the firm enjoyed a 
most prosperous career, one noteworthy incident in connection with 
its history being the introduction to this country of the Giffard 
injector, which has been the pioneer of the numberless similar 
appliances of the kind that have since been introduced. With the 
introduction of locomotive building, for which the firm attained a 
reputation perhaps second to none in the country, more commodious 
premises became necessary. The present Atlas Works were started 
and gradually enlarged, the old works being ultimately given up, 
and the site on which they stood is now covered with valuable 
warehouse property. The lease of the land on which the present 
works stand will shortly expire, and this in conjunction with the 
more favourable conditions on which their branch of trade can be 
conducted on the Clyde, where, as I stated last week, the business 
is to be carried on in conjunction with the Clyde Locomotive 
Company, would seem to have been the inducements which have 
led to the transference of the business to Glasgow.

The collection of all the requisite material for vigorously pushing 
forward the construction of the Manchester Ship Canal is going on 
apace, and whether the London and North-Western may eventu
ally suffer or not from the competition of the canal, the company 
is just now reaping a fairly good harvest in the large quantities of 
contractors’ plant that are at present being conveyed over their 
line to the ship canal works. I referred last week to the orders 
for locomotives which the contractor had placed in the hands of 
several Leeds firms, and I may now add that Messrs. Ashbury and 
Co., of Manchester, have secured a large order for railway tip 
wagons and other material required for the usual constructive 
works ; whilst in Warrington extensive orders have been given for 
implements and other material.

(From our own Correspondent.)
Operations are being conducted with some steadiness at the South 
Staffordshire mills and forges. The orders recently booked are 
sufficient to guarantee employment to the end of the year, even 
though, as is usually the case in December, the work being received 
should not be commensurate with the orders worked off. Until 
the advent of the New Year there is not likely to be much acces
sion to orders.

Advices from India and Australia indicate a prospective brisk 
inquiry for best bars, the result, it is believed, of the good awards 
received by South Staffordshire firms at the Sydney and Adelaide 
Exhibition. Prices keep up fairly well at £7 12s. 6d. now for the 
Earl of Dudley’s brand, and £7 for the other list houses. Second- 
branded qualities remain at £6. The margin between the prices of 
best and second quality bars is steadily getting less. This is signi
ficant to the trade, as showing the persistency with which the 
demand of second-class descriptions is increasing at the expense of 
the productions of list houses. This movement, indeed, has 
become so marked that the list firms are obliged increasingly to 
curtail the make of their best iron and take up the manufacture of 
inferior descriptions.

There is only a moderate demand for unmarked iron, the average 
being about the same as that of the past few weeks. It is found 
impossible to keep the works in more than partial operation, and 
in some localities the capacity of the plant is being utilised only 
one-half. Merchant bars are £5 10s.; ordinary bars, £5 to £5 5s.; 
and common, £4 17s. 6d. to £4 15s. as the minimum. Puddled 
bars are £3 5s. per ton. Hoops and strips are without much 
change at £5 5s. for the former and £5 for the latter.

Best thin sheets for stamping and working-up purposes are £10 
to £11 per ton. Tinned sheets are dearer by £2 to £3 per ton, 
owing to the advance in the value of tin. Plates are without 
any increased firmness at £6 10s. for tank sorts easy, and £7 10s. 
to £8 10s. for ordinary boiler qualities, with £9 10s. for best.
Thegalvanisers on ’Change in Birmingham this, Thursday afternoon, 

spoke of still experiencing a brisk demand from Australia and New 
Zealand, on account of which markets more remunerative prices are 
being obtained. The South American trade is not regarded with 
favour, as the demand runs chiefly upon the common descriptions 
of galvanised iron, upon which makers are unable to secure adequate 
profits. Prices of corrugated sheets of 24-gauge in bundles are 
named at £10 15s. to £10 17s. 6d., Liverpool, though occasionally 
less is taken. Delivered in felt-lined

are
numbers of
foundry qualities. These quotations are firm for prompt delivery, 
and forwards are asked 6d. more. It is true that in some cases 
needy sales have been made at about 42s. 6d. per ton, and hematite 
warrants have been done at 42s. to 43s. per ton. Stocks of pig iron 
are very large, and the determination of makers to restrict the 
output by fully 5000 tons per week has been forced upon them in 
order to check the tendency towards lower prices. It is now 
estimated that fully 250,000 tons of iron are in stock. There is 
already evidence that the restriction of output is resulting in 
enabling makers to maintain and improve prices, and it is notice
able that holders of warrants are following the example of makers 
in keeping up prices. The steel trade is not so brisk as of late, 
especially in reference to rails, which are in lessened enquiry and 
at lower prices, £4 per ton being now the quotation for heavy 
sections of rails. Makers are, however, well able to hold their own, 
and are not pressing sales, because they fully believe that the 
growing firmness in the pig iron trade, and the increased enquiry 
for iron ore at fuller prices, will result in imparting a similar tone 
to the steel trade. Billets are in good enquiry at £4 per ton. Slabs 
are in quiet demand. Blooms, which are quoted at £3 15s. to 
£3 17s. 6d. per ton, are in very quiet demand. Steel for shipbuild
ing purposes is in slow request. The iron ore trade is still favour
ably affected by the increase in the freights on Spanish ore, and 
ordinary qualities of native ore are quoted at from 8s. 9d. to 11s. 
per ton. There is a firmer tone in the coal and coke trades, and, 
although the consumption is not increasing, prices are likely to 
advance. Shipping is not so busy as of late, but the season may 
now be considered closed.

cases in the Thames, for 
shipment to Australia, the price is £12 to £12 2s. 6d., with the 
usual extras of 20s. to 30s. per ton, according to individual firms, 
for the thinner gauges.

The heavy requirements of the galvanisers are resulting in the 
block sheet works still being run to their fullest capacity. This 
large out-turn of sheets accounts for the increased consumption of 
pig iron, but this consumption is not wholly satisfactory to the 
producers of pigs, who would like to see dominant in Staffordshire 
a heavier branch of the iron trade, which would absorb larger 
quantities of their material. Prices of single gauge sheets are 
£6 5s. to £6 7s. 6d. ; and double gauge, £6 10s. For forward 
delivery, makers, being heavily booked, quote £6 15s.

The announcement I was able to make hast week, that Messrs. 
John Lysaght are considering the advisability of possibly erecting 
a third black ironworks—the site to be at Bristol—has occasioned 
considerable interest among Staffordshire ironmasters, who are 
anxious to learn further details. At present, however, no details 
are forthcoming, since at present the firm are only making 
inquiries into the cost of the carriage of the materials, and upon 
other points, with a view to enabling them to more accurately 
determine whether such a step would be wise.

Messrs. George Adams and Sons, of the Mars Ironworks, are 
experiencing so good a demand for galvanised sheets that all 
their make of black sheets is now galvanised by themselves, and 
as it is insufficient for the demand in their galvanising department, 
they too are considering the advisability of laying down more 
black sheet mills.

A good demand is being expressed for all descriptions of steel, 
and makers anticipate a steady inquiry for the next three or four 
months at least. Light steel rails for colliery sidings and tramway 
purposes are £3 7s. 6d. for ordinary and £3 17s. 6d. for superior 
qualities. Ordinary soft steel sheets are £7 10s. for singles, and 
cold-rolled and close annealed steel sheets £9 10s. per ton, with the 
usual extras for doubles and lattens. Steel rounds and squares 
are £6 to £6 10s. This class of steel is now largely taking the 
place of iron for rivet-making purposes.

A new make of steel was offered on the Birmingham Exchange 
to-day in the form of bars, blooms, and billets manufactured by the 
Aireside Steel and Iron Company, Leeds, which has this week 
started its important works upon the Bessemer process. Iron
masters here are being invited to give sample orders for the new 
metal, which should be of excellent quality, seeing that the company 
has hitherto been known as a producer of first-class hematites from 
Spanish ores, and that instead of going into 
pigs, this same metal is now to be consumed in the steel works. 
The steel is being offered at favourable rates, and an abundant 
supply is promised, since the new works will have a capacity of 
2000 tons per week.

A rather more confident tone is this week perceptible in pigs, 
owing to the improved condition of the Northern and West Coast 
markets, the latter resulting from the restrictive policy which has 
there been adopted. A curtailment of make of from 5000 to 6000 
tons per week, such as is now proposed on the West Coast, is a very 
large reduction for such a district. But makers here considered 
that the West Coast firms are wholly justified in taking such 
a course, and the stronger tone in prices already observed is 
welcomed. Unless an advance of 5s. is established the effect 
upon Staffordshire all-mine pig prices will not, however, be very 
conspicuous. At the present time certain of the Staffordshire all
mine makers are expressing some surprise at being able to com
mand 50s. per ton, when best West-coast forge hematites are 
quoted at 53s. delivered here.

Best West-coast hematites, such as the Carnforth brand, are 
quoted at 54s. 6d. for forge sorts, and 57s. 6d. for foundry sorts 
delivered. Welsh hematites are 51s. fid. for forge, and 52s. 6d. 
for foundry, delivered. Imported Midland pigs maintain their 
values at 37s. for Northamptons, delivered to works here ; 38s. for 
Derbyshires ; 40s. 6d. to 41s. for Lincolnshires. Sales are slow, 
most consumers being well bought forward.

Iron and steelmasters and engineers regard with much favour 
the news from India and Burmah of the increased attention which 
is being given to new railway schemes in both countries. All indi
cations are in the direction of a setted extension of the Indian 
railway system, and it is certain that railway construction must 
also take place in Burmah. The intelligence tends to increase the 
confidence of the local iron trade that India will become a much 
better customer for iron of all kinds than at present.

Additional advances are announced this week by metal goods 
manufacturers, resulting from the continued rise in metals. Ten 
per cent, advance is notified by makers of cast and stamped brass 
mounts .for bedsteads and fenders. A further farthing per lb. 
advance is advised on brass and copper tubes, wires and sheets, 
and galvanised ironmongery goods, and galvanised nails and spikes 
are dearer consequent upon the advances in spelter. Cast iron 
tinned hollow-waro makers anticipate having to again declare a 
rise, since tin is still going up.

A meeting of operatives was held at Wedncsbury on Thursday, 
when, after an address by Mr. R. Juggins—secretary to the Mid
land Federation—a resolution was passed, “That this meeting 
believes that the best and safest means of protecting the interests 
of the working classes is by federating all branches of labour into 
one national federation; we therefore pledge ourselves to become 
members of the Midland Counties Trades Federation forthwith.”

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

The usual Parliamentary notices given by local railway com
panies include several proposals of much interest to this district. 
The Midland now confirm the statement I was in a position to make 
some time ago, that it would itself undertake the construction of 
the Dore and Chinley Railway. This scheme was originally taken 
up by influential gentlemen, residents and landowners in Derby
shire, chiefly with the view of developing certain districts in which 
they were greatly interested, and which had been so long shut out 
from the advantages of railway communication. The capital at first 
proposed was £1,070,000, of which the Midland covenanted to sub
scribe £100,000 and agreed to work the line for 50 per cent, of the 
gross receipts, which they guaranteed should not be less than £60 
per mile. After considerable opposition the Act was obtained, but 
owing to the insufficiency of capital subscribed, it fell through. 
The Midland Company has now taken up the scheme, and at a 
meeting of the Dore and Chinley directors, held at Derby last 
Thursday, they approved of the proposition to transfer their 
powers and privileges to the Midland, agreeing at the same time 
to promote an Abandonment Bill which will take effect if the 
Midland does not succeed in carrying its scheme. The line will 
begin at the Dore station, on the main line of the Midland, six 
miles from Sheffield, proceed by Totley Brook, burrowing under 
the Doro Moor hills, and emerging at Grindleford Bridge, near to 
Longshawe Lodge, the shooting-box of the Duke of Rutland; 
thence to the picturesque village of Ilathersage, where “ Little 
John ” is buried, and his bow can be seen in the parish 
church; on to Hope, Brough, Bradwell, and Castleton—the 
site of the famous mines—joining the Midland main line to 
Manchester at Chinley. It will open up one of the most 
beautiful and least known districts of Derbyshire, and afford 
Sheffield an alternative route to Manchester and Liverpool. The 
Midland also contemplate a new line, to be called the Afreton 
Branch Railway. This line will begin at the company’s Erewash 
Valley Branch, near Alfreton station, and terminate at the end of 
the existing branch to the new colliery of the Blackwell Colliery. 
Another, the Birley Colliery Branch, begins at Beighton and 
terminates near the existing coal screens of the Birley collieries— 
Sheffield Coal Company—passing through parts of Beighton and 
Handsworth, and Aston-cum-Leighton. The proposals of the 
Manchester, Sheffield, and Lincolnshire Railway Company are also 
important. Its chief local enterprise is the line to open up the 
Rother Valley, in which it is estimated that over 2,000,000 tons of 
coal are raised per annum. This line would begin at Beighton, and 
passing through parts of Killamarsh, Eckington, Renishaw, Barl- 
borough, Staveley, Brimington, Whittington, Tapton, Newbold, and 
Dunston, terminate at Chesterfield. Several short lines are projected 
in connection with this Rother Vale Railway, mainly to afford com
munication with the pits of the colliery company at Eckington— 
J. and G. Wells—the Norwood collieries—Sheepbridge Coal and 
Iron Company—Renishaw Ironworks—Messrs. Appleby 
and the new Markham colliery of the Staveley Coal and Iron Com
pany. The Manchester, Sheffield, and Lincolnshire Company 
contemplates another new line, beginning in the parish of Wales 
and terminating at Beighton, to accommodate the parishes of 
Wales, Langben-en-le-Morthen, and Treeton.

The Miners’ Conference at Barnsley has terminated as was 
anticipated. There were three resolutions submitted—(1) That 
eight hours in the twenty-four be the maximum day’s work for 
all persons employed underground where the single shift is 
worked, and seven hours when the double shift is worked, 
the time to be reckoned from bank to bank; (2) that one 
general holiday be observed each week, this day to be fixed in 
each district, and to be strictly observed, even though the men 
may have been idle on any preceding day that week ; (3) that in 
order to clear off surplus stocks and secure a 10 per cent, advance, 

week’s holiday to be taken simultaneously all over the United 
Kingdom, or such other number of holidays as may be necessary 
to secure these objects. This movement affects 500,000 men and 
boys. The conference opened at ten o’clock, and continued till 
two. It was not open to representatives of the press, to whom the 
results were communicated at the close. The resolutions passed 

to the effect that the majority of votes were in favour of 
these resolutions, and that the conference be adjourned for a 
fortnight to hear the results of the Newcastle Conference and 
take action accordingly. The vote for and against the resolu- 

not disclosed, but the representatives of the p 
informed that the majority for limiting the output and “playing” 
a week, and one day a week, was considerable. Mr. E. Cowey, 
President of the Yorkshire Miners’ Association, was in the chair, 
and was supported by the leading officials, with the exception 
of Mr. Benjamin Pickard, M.P., who is on his return journey 
from America.

A Glasgow firm, by the publication of a letter which they have 
received disclose a system of fraudulently-branded steel bars,

the market with their

and Co.—
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I may also add that Messrs. Ashbury are executing some con
siderable carriage orders for Spain for metre gauge railways, in 
which an important development seems at present to be taking 
place in the shape of extending these narrow gauge lines over 
the less thickly populated districts of the country, to act as 
feeders for the main lines.

In the coal trade, except that the spell of severe weather during 
the past week has given a little extra activity to house fire quali
ties of fuel, there is no improvement to report. Pits are not work
ing more than five days a week, and all descriptions of fuel are

tions was ress were



Nov. 25, 1887.THE ENGINEER.442
The freight market is everywhere getting firmer. Operations 

have been resumed at Llangennech tin-plate works.
difficult to maintain. For merchant bars £4 13s. 9d. is the quo
tation, less 5 per cent., but it is reported that in one or two 
instances business has been done rather under that rate ; for scrap 
iron the inquiry is very quiet, and there is little doing in old rails.

The steel makers are fairly well supplied with work, but the 
prices are not at all satisfactory, and it is thought that it will be 
necessary to reduce wages. Indeed in one instance a notice to 
terminate contracts has been given, which is interpreted as the 
preliminary step towards such a reduction.

During the past week there was shipped from Glasgow locomo
tives to the value of £16,463, of which £10,000 went to Rangoon, 
£4063 to Africa, and £2400 to Calcutta. A paddle steamer and 
engines, valued at £9200, and hull and machinery of four barges, 
£3400, were despatched to Calcutta; and a steamer and two barges, 
worth £10,625, went to Rangoon. There was shipped besides 
machinery, worth £3000 ; sewing machines, £4410 ; steel goods, 
£8260 ; and general iron manufactures, £19,690.

There has been a scarcity of ships for the conveyance of coals, 
and freights in nearly all directions have been advancing; yet the 
quantity of coals despatched from Scotch ports in the past week 
shows a good increase on that got away for several weeks previ
ously. At Glasgow, 24,160 tons were shipped; Greenock, 1953; 
Ayr, 7570; Irvine, 1613; Troon, 6603; Ardrossan, 2646; Burnt
island, 15,926; Leith, 5936 ; Grangemouth, 11,579; Bo’ness, 2630 ; 
Granton, 2174; Port Glasgow, 400; total, 83,187 tons, as against 
81,212 in the corresponding week of last year. The inland trade 
is improving, but so far there is no appreciable improvement in 
prices.

At a conference of Scotch miners’ delegates held in Glasgow on 
Monday, it was agreed that in pursuance of the resolution of the 
recent conference at Edinburgh, a week’s holiday should be taken 
by the Scotch miners either on the first or last week of January 
for the purpose of restricting the output of coals, and allowing 
time for accumulations to be cleared away from the collieries. 
The miners of Fife have by a large majority voted in favour of 
taking a week’s holiday, and of working only eight hours a day. 
In the Kirkintilloch district there is also a great majority in favour 
of the holiday. Should it be held in the first week of January it 
will not cause much inconvenience, as the New Year holidays 
generally extend over two or three days at any rate. But if the 
men suspend work in the last week of January considerable trouble 
is likely to result, and the probability is that in Fife, where the 
colliers work under contract, they may involve themselves in the 
liability for damages if they suspend work.

which is of special interest to steel centres. A writer, who dates 
from Diisseldorf, offers to supply steel bars of German make, 
“stamped all with Swedish brands, and to all practical purposes 
equal to the real article.” “If you like,” he adds, “to try the 
quality, I can send you some samples, and if you decide to buy 
some afterwards, you need not get the works to stamp any brand 
which you may decide upon putting on. This you can get done 
after the bars have left the works, or the works will do this for 
you.” The letter begins by asking if the firm to whom it is 
addressed are buyers of Swedish steel bars for the India or China 
markets, and closes by impressing upon the recipients the necessity 
of regarding the communication as “ strictly private,” adding, “ I 
shall be glad if you will accordingly treat it as such. Only, some 
people I know are making these days enormous profits out of 
this.”

NOTES FROM GERMANY.
[From our own Correspondent.)

What little change there is to note this week in either price or 
demand for iron in these markets is for the better, as in some 
articles a small rise has taken place. The numerous conventions, 
and especially the fact that the weighty Saar and Moselle Works 
have joined the grand wrought iron sales bureau, has given the 
impulse to this slight improvement where observable. In Silesia 
pig iron maintains itself well at a slightly enhanced figure, puddle 
pig being M. 47 and foundry M. 54 to 55 p.t., and the mills and 
forges are even better employed than during last month ; and the 
same satisfactory state of things pervades the neighbouring 
markets in Austria, where demand for iron manufactures is most 
abundant.

In the western districts, specially, is to be noted that iron ores, 
partly in consequence of the high water freights on Spanish ores 
and partly through the large contracts which have been made for 
next year, are a trifle dearer, and now range in the Siegerland 
from M. 8'80 to 12-50 p.t., according to sort, whilst Nassau 
hematites are M. 3 dearer, which prices are very firm, as also are 
those of Luxemburg brand, which are in excellent demand. 
It is not at all improbable that Westphalian furnaces will 
have to give up using Spanish ores and return to the native 
supplies, if the former should not become cheaper, which is 
scarcely likely, unless new mines near Bilbao are discovered 
and opened up. Ores any way free from phosphorus are extremely 
rare—almost unheard of in Germany—which is against the 
Bessemer steel makers, and will greatly account for the large 
quantity of basic made in the country. The prices of pig iron, 
notably in the Siegerland, are very firm, and the demand has been, 
and still is, so good that the output of twenty-six furnaces did not 
quite cover the.demand last month, and recourse was had to English 
raw material in some cases, while stocks, including foundry iron, 

reduced to 51,570t. for the whole district. In consequence of 
the rise in sheets, puddle pig has advanced M. 1 p.t., and is now 
noted M. 46 to 47 p.t.; spiegel of low quality, 10 p.c. Mn., 
52; Bessemer, 48 to 49; foundry, 49 to 55, according to 
the No.; and basic 43 to 44, which in some quarters is in 
active demand without affecting its price. Forge pig is every
where in full request, foundry moderately so, and Bessemer re
mains steady, but without life. The pig iron convention lapsed 
this last week, and the result of a confidential meeting held on the 
16th inst., so far as it has transpired, leads to the belief that it 
will be prolonged till the end of the year. The future stability of 
the trade will depend upon the definite result of this meeting, 
showing upon what a slender thread the whole fabric of the trade 
here hangs in spite of the wrought iron convention.

The rolling mills have nearly everywhere satisfactory orders in 
hand, sufficient to insure them regular work for some time to come, 
in some cases known to me till February next. Since the Saar Works 
joined the grand convention their prices for bars have been put up 
to M. 118 p.t. as a basis at Neuenkirchen, whilst girders have been 
advanced M. 3, and now stand at M. 106 p.t. at Burleuch. These 
works, with those of Hessen-Nassau forming the S.W. group, 
produce about a quarter of all the rolled iron sold in the Empire, 
which is estimated at 600,000 t. per annum. The price for the 
Rhenish-Westphalian group was fixed at M. 122*50 p.t. former- 
chant bars within the home radius. Orders for export have 
improved a little, though the quantity has fallen off for this 
year as compared to last. The hoop branch is exceedingly ani
mated; prices are firm with a tendency to rise, and are at present 
noted M. 125 to 127*50 p.t. The business in sheets is very good, 
all the mills in the Siegerland, and most of those in Westphalia, 
are very busy, and have work for a considerable time ahead. The 
price is now M. 142 p.t., though, till old orders are run off, this 
price is not realisable. Before the approaching meeting at Dus- 
seldorf, little can be said about the course the wire rod trade will 
take. It is expected, however, that a common sales-bureau will 
be organised, and then a slight rise in price declared. Meanwhile, 
wire and wire nails are firm in price, and the works and factories 
well employed. The price of iron wire rods is M. 110; in steel, 
105 ; wire in either metal, 130 ; and wire nails, 145 p.t. The con
vention has lowered the discount on gas tubes 14 p. c., equivalent to a 
rise of 5 p.c. on the net price. In steel and railway material and 
wagon building there is nothing remarkable to note. At a recent 
tendering for wheels and axles, the lowest offer per set was M. 303 
p.t. ; for crucible steel tires, 290 ; in Martin steel, 230 ; and in fine 
grain iron, 175 ; fish-plates were 95 p.t.

The machine shops continue well employed, but no further rise 
in prices has taken place. The brass foundries, on the other hand, 
have procured an advance in prices of late, consequent upon the 
rise in tin and copper, and for the first half of this month have 
secured abundant work. The prices are for bronze castings M. 1 *75, 
phosphor-bronze 1 *85, and for red copper 1 *80 p. ko.

Though the Consuls report a good deal concerning German com
petition in other articles, with the exception of wire rods and 
wire, England need be in no immediate alarm about its over-sea 
trade in iron, though a constant sharp look out should not he 
relaxed by those interested, especially in the far-off Eastern and 
South American markets. The official report of German exports of 
iron and steel for September, 1887, is jubilant at the quantity, 
which was, of iron and steel wire rods and wire 17,6201., or 1272 t. 
more than in September, 1886.
Belgium took 3996, or one-third of the total export; America 
received 159 t., Switzerland 1076 1., Australia shows 45921. 
against 10441. for the corresponding month last year. The 
Netherlands, which used to be a chief customer, took no rails 
in consequence of Belgian competition. The export in bar 
iron has fallen off, through more inland demand and less 
export to Russia, from 16,079 to 1*2,333 t. Russia took 1170 t., 
63 p.c. less than in September last year, which shows that it 
is not yet independent of foreign sources for some kinds of sec
tional iron. A good deal of constructional ironwork comes to 
works in Germany from Dutch export houses for Eastern countries. 
Now, this work would be cheaper done in England, and it is a pity 
this field is not better cultivated by English firms. The trade 
journals here are exasperated at a report, which, it is said, has 
emanated from Sheffield, that after trial by the Government officials 
in Japan, English rails should have been found superior to those 
made in Germany.

An explosion of gas in the Gneisenau coal mine in Westphalia, 
occurred last week, killing fourteen men and seriously injuring 
others. In this connection may be mentioned the disastrous explo
sion of dust in a very large flour mill at Hamelin, on the Weser, 
when one end of the mill was blown to pieces, overwhelming an 
adjacent dwelling-house and killing and wounding several persons 
in both buildings.

The French iron trade is gradually improving, since a common 
sales bureau for the Nord department has been provisionally 
agreed upon, and the price-depressing policy of the dealers at 
Paris has begun to slacken. Makers have raised the price of mer
chant bars to 130f., and ordinary plates to 165 p.t. The Belgian 
iron trade is firm as ever, and the works have been obligee} to call 
in to their aid French assistance, from the ores upwards to finished 
articles, in order to deliver promptly enough, and because native 
raw materials are getting so dear; but for next year few orders 
are at present in hand. Nevertheless, there is great confidence in 
the future, and another furnace is about to be blown in in the Liege 
district.

A good order for steel rails has just dropped in from Brazil, and 
another from Spain. Girders for export are llOf. at Antwerp, 
and prices are very firm indeed, 117'50f., and even 120, being 
demanded for very prompt delivery. In Belgium it is not calcu
lated upon that English firms will agree to a Belgian-English thin 
sheet convention.

The sharp touch of frost last week set the joiners’ tool makers at 
work upon skates. There is no trade so susceptible to the first 
indication of real winter weather. As soon as ever the ice would 
bear, the numerous sheets of water in the Sheffield district were 
covered with people enjoying the seasonable pastime. Though an 
industry of but brief duration, it was at one time a very important 
occupation for the makers of joiners’ tools. Now-a-days the 
Germans seem to have got the grip. Two Sheffield houses of 
merchants have had delivered to them this season no fewer than 
40,000 pairs of skates of German make; and these are not of the 
cheaper kinds in which German houses have been wont to undersell 
English firms, but of an expensive and well-known skate bearing 
a familiar name.

THE NORTH OF ENGLAND.
(From our own Correspondent.)

There was an improved attendance at the Cleveland iron 
market held at Middlesbrough on Tuesday last. Inquiries were 
more numerous than for some time past, and prices decidedly 
firmer than they w*ere at the end of last week. On Friday, the 
18tli inst., merchants would have sold No. 3 g.m.b. at 31s. 14d. 
per ton for prompt delivery, but they have since reverted to 
31s. 3d., or the quotation current on the 15th. There is now 
some inquiry for delivery over the first quarter of next year, and 
a few sales have been made at 31s. fid. per ton. Most of the 
recent transactions, however, have been for delivery over the 
remainder of the present year. Most makers are now anxious to 
book fresh orders, and are willing to accept 31s. 6d. for December 
delivery. Beyond that they decline to go in the meantime. 
Considerable business in forge iron has lately been done at 30s. 
per ton, and some lots have been sold at slightly less.

Stevenson, Jaques, and Co.’s current quotations: “Acklam 
Hematite,” Mixed Nos.,44s. per ton ; “Acklam Yorkshire,” Cleve
land, No. 3, 33s.; “Acklam Basic,” 35s.; refined iron, 48s. to 63s., 
net cash at furnaces.

Warrants are again in demand to some extent, and quotations 
have advanced from 30s. 104d. to 31s. 6d. per ton. This is without 
doubt a movement in sympathy with the improved tone of the 
Glasgow market.

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store on Monday last was 326,563 tons, representing a further 
increase of 398 tons.

Pig iron shipment from the Tees had, during the first twenty-one 
days of the present month, reached only 46,770 tons, or about 
4000 tons less than during the corresponding portion of October.

Orders for finished iron have increased during the last few days, 
but no improvement in prices has taken place.

The Tees Conservancy Commissioners have just issued their 
report and financial statement for the year ending October 31st, 
1887. The results recorded are remarkably satisfactory, indicating 
as they do a decided improvement in the trade of the river. The 
total income for the year reached £61,222 8s. 6d., which is 
£12,130 11s. lid. more than the revenue for the preceding year. 
Of this income, £54,126 2s. 6d. was derived from the port of 
Middlesbrough, and £7096 6s. from the port of Stockton. The 
total number of vessels which entered and left the river was 5489, 
amounting to 1,881,658 tons capacity. In other words, more than 
100 vessels entered and cleared per week, the average size being 
343 tons. The increase over the previous year was 755 ships and 
385,700 tons. Of the total number of vessels, 4509 came as far as 
Middlesbrough, and 664 as far as Stockton.

Encouraged by statistics, it is not surprising that the Com
missioners have decided to proceed at once with the deepening 
of the river between Newport and Stockton, at an estimated cost 
of £10,000, and to construct a turning-place at the latter port for 
large ships, at a cost of £600. The extra depth to which the dredging 
will be carried is 2ft. An amendment moved by the chairman, to 
the effect that before proceeding with this undertaking Sir James 
Rendel should be consulted, was lost. Mr. Fowler, engineer to the 
Commissioners, had given it as his opinion that the wharves and 
other property upon the banks would not be damaged by dredging 
to the extent named. But the chairman, and those who sided with 
him, thought a second opinion ought to be obtained on this point. 
The Stockton members of the Commission contend that their trade 
has been actually damaged by the improvements made in the 
lower reaches of the river, because the tide ebbs more completely 
than it used to do, and therefore ships take the ground sooner 
than formerly.

WALES AND ADJOINING COUNTIES.
[From our own Correspondent.)

The air is thick with rumours about amalgamations of vested 
interests, removal of ironworks, and the like. With respect to the 
first, it is only a question of time for important amalgamations to 
take place in Cardiff railways, in particular, but it is too early yet 
to be more explicit.

The people living by the sea-shore at Barry, Briton Ferry, and 
Swansea are making bids for ironworks to be removed to their 
location. In some places, at the Barrows, Swansea, in particular, 
it is stated that land can be had for nothing. It is not likely 
that this will modify present arrangements, or tempt others. 
Ironmasters will wait, and see with what measure of success the 
Cardiff experiment of the Dowlais Company will be attended.

The Dowlais Company is well placed in the matter of Bilbao 
ore, thanks to the prevision of Mr. Jenkins, of Consett, in 
securing for Dowlais the favourable position it holds with Con- 
sett, Ebbw Vale, and a foreign company in a little monopoly at 
Bilbao. So it will be well to see how Dowlais fares first.

There is little doubt that the great removal of Dowlais is certain, 
but at first three furnaces, equal to an output of seven of the 
existing furnaces, are being discussed. All house property has been 
depreciated 50 per cent, by the proposal to remove so gigantic an 
establishment, and naturally so. A large proportion of the rates 
is borne by Ddwlais, and the burden that will fall upon others will 
be very great.

I am told, on excellent authority, that the sea freight being less 
from Barrow to Swansea than the railway rate from the Welsh 
works, the latter are suffering considerably by the competition. 
Cases have been mentioned to me, which I cannot further par
ticularise, showing that the North of England and Scotch iron
masters are running the Welsh ironmasters very hard, and in 
several instances securing business. This will lead to a strong 
appeal for a revision of railway charges, and a movement in that 
direction may be anticipated.

Amongst the novelties sent by Cyfarthfa to the Newcastle 
Exhibition was a fine block of 4ft. steam coal. This was a subject 
of considerable discussion at the Exhibition. Coalowners doubted 
its genuineness; it was of such compact “ limestone ” character. 
The fact was that it was genuine enough ; but had been carefully 
sawn out of a larger block, and was almost like ebony or black 
marble. The perfect 4ft. Cyfarthfa steam coal may be taken as 
one of the best types of that measure, as within a slight distance, 
comparatively, to the east it becomes more bituminous, and to the 
west more anthracite. A few years, and the difficulty will be to 
find any sample left.

The house coal men have voted strongly against the existing 
scale. At a meeting at Aberdare on Monday the decision was— 
For the scale provided six amendments are carried out, 4000; 
neutral, 300; for the scale as it is, 72.

The coal trade at Cardiff continues sluggish, but prices are firm 
at Swansea ; prices for best steam are varying from 8s. to 9s. 6d., 
according to quality; bunker’s steam as low as 6s. 9d. Rhondda 
No. 3 is quoted at Cardiff at 8s. 3d. to 8s. 6d.; steam as low as 9s.; 
best, and small 3s. fid. Coke is showing better, and sells freely at 
late quotations. Small bituminous, which is in good demand at 
the works and at port, sells for 7s. 3d. Lower quotations for 
Spanish are 12s. at port.

A successful re-start of the Blaina Tin-plate Works and of the 
Landore blast furnaces is announced.

There is unmistakeable improvement in the iron and steel works, 
and greater activity and promise in connection with the whole of 
them from Blaenavon to Swansea.

If railway rates could be adjusted I should have no fear of a good 
winter’s trade. Large quantities of tin bar are now being turned 
out, and the improvement in the tin-plate trade has been quickly 
felt.

Of rails there were 12,188 t.

NOTES FROM SCOTLAND.
[From our oxen Correspondent.)

There has been more activity this week in the Glasgow pig iron 
warrant market, with the result that prices have shown a certain 
improvement. This has occurred, too, despite the fact that the 
past week’s shipments were unusually small. They amounted to 
5000 tons, as against 5899 in the same week of last year. Of this 
quantity 2140 tons were coastwise shipments; so it will be seen 
that the exports were very limited. To the United States 550 tons 
were despatched ; Holland, 450; India, 350; Italy, 250; and 
Russia, 100 tons. There are at present several steamers loading, 
and others are chartered to convey pig iron to Italy, to which from 
8000 to 10,000 tons is expected to be despatched before the close 
of the year, in order that it may escape the extra duty thereafter 
to be exacted. The number of furnaces in blast is unchanged, 
and the week’s addition to stocks in Messrs. Connal and Co.’s 
Glasgow stores is about 2000 tons. These stocks are now about 
100,000 tons larger than they were a week ago.

The current quotations of Scotch makers’ iron are as follows:— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 45s. 6d.; No. 3, 
42s.; Coltness, 50s. and 42s. 6d.; Langloan, 47s. and 43s. fid.; 
Summerlee, 48s. 6d. and 42s.; Calder, 46s. 6d. and 40s.; Carn- 
broe, 41s. 6d. and 38s. 6d.; Clyde, 45s. and 40s.; Monkland, 
41s. 3d. and 38s. 3d.; Govan, at Broomielaw, 41s. and 38s. 3d.; 
Shotts, at Leith, 46s. 6d. and 44s. 6d.; Carron, at Grangemouth, 
49s. and 43s.; Glengarnock, at Ardrossan, 45s. 3d. and 40s.; 
Eglinton, 41s. and 38s. 3d.; and Dalmellington, 42s. and 38s. 6d.

The agreement of the Cumberland makers to reduce production 
has imparted firmness to the hematite market, and the prices have 
been advancing. They are still, however, much below what they 
were in recent times. The requirements of the Scotch steel makers 
are largely met by the production of pigs made at home by 
imported Spanish ore, but there is a considerable market here for 
shipment abroad in English hematite. There has also been a cer
tain movement this week in Cleveland warrants, the demand and 
the prices being improved.

There is a good business in the malleable iron department, but 
the prices show no improvement. Indeed, the rates are somewhat

At the Exchange, Swansea, on Tuesday, it was announced that 
block tin had been advanced £7 10s. since the last meeting. 
Copper also had advanced from £47 2s. 6d. to £51 5s.

Tin-plate workers have had a hard time of it in the endeavour 
to do business in the teeth, so to state, of the great rise in tin, and 
it is only now that they are showing that they can do it. Plates 
have been advanced in price proportionate to the advance in tin, 
and it is either business done at those prices, or no business at all.

The Exchange quotations at Swansea were : Ordinary coke tin, 
14s. 3d. to 14s. fid.; Bessemers, 14s. fid. to 14s. 9d.; Siemens, 15s. 
to 15s. fid.; ternes, 26s. to 28s.; charcoal, 19s. to 21s.; best, 21s. to 
23s. 6d.; wasters, 6d. less per box than prices all round.

The iron and steel quotations of the trade are nearly about the 
same as they have been for some time. Merchant bars, £4 7s. 6d. 
Heavy steel rails are quoted a little less, £4 to £4 5s.; light sec
tions, £4 17s. 6d. to £5 2s. 6d.; steel sheets up to £8 10s.; blooms, 
from £4 5s.

Renewed and most successful experiments in firing shots by 
electricity have taken place at Ynyshir Colliery. In one case, Mr. 
Abraham, the colliers’ M.P. as he is called, fired the shots him
self. It is thoroughly believed that a great problem has been 
solved and an important factor in colliery explosions done away 
with. In each case the pit was cleared during the discharge, and 
the failures of shots very few in number.
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15.683. Silk Combs, F. Fleming, Halifax.
15.684. Brakes of Looms, J. Bullough and J. Kirkham, 

Halifax.
15.685. Label Protectors, D. Robertson and C. H. 

Swift, Greenhead.
15.686. Taking-up Motion in Looms, S. Whitaker, 

London.
15.687. Concentrating Soda Lve, J. Dixon, Sheffield. 
15,6S8. Consuming Smoke, A. Anderson, Monkwear-

moutli.
15.689. Rivettino Machine, J. Mackenzie, Eggles- 

cliffe.
15.690. Manufacture of Glass, G. Wood, Leeds.
15.691. Making Knobs, &c., W. Phillips, Birmingham.
15.692. Combined Hose Cart, Ac., VV. Cooper and J. 

Holdsworth, Hull.
15.693. Rendering Fabrics Non-inflammable, T. G. 

Lee, Manchester.
15.694. Stopping Bottles, D Rylands, Barnsley.
15.695. Valve Bottles, D. Rylands, Barnsley.
15.696. Spring Mattresses, W. Waterhouse and T. W. 

Blantem, Tyslay.
15.697. Imitation Seal Skin, H. Lister, Halifax.
15.698. Velocipedes Saddles, G. Salter and C. J. 

Holdship, Birmingham.
15.699. Manuscript Printer, &c., J. Pumphrey, 

Birmingham.
15.700. Card Cylinders, J. E. Wadsworth, Man

chester.
15.701. Carriage Lamps, H. Hughes, London.
15.702. Trawl Nets, G. Duthie, Glasgow.
15.703. Galvanic Battery, J. Court, London.
15.704. Valves, L. Howard, Liverpool.
15.705. Coupling, V. Holliday and J. P. Hitchcock, 

Lond
15.706. Fastening the Ends of Bands, V. Holliday and 

J. P. Hitchcock, London.
15.707. Substage Section Index, W. H. Barrett, 

Glasgow.
15.708. Universal Microtome, W. Barrett, Glasgow.
15.709. Steam Boilers, E. C. J. Davis, Glasgow.
15.710. Hay Knives, G. A. Garfitt and J. Crooks, 

Sheffield.
15.711. Heating Flat-irons, T. G. Doming, London.
15.712. Velocipedes, E. Mushing, Birmingham.
15,1-13. Extinguishing Apparatus for Lamps, T. H.

Harvey, London.
15.714. Furnaces, T. Snowdon, London.
15.715. Ships’ Side Lights, T. Br6tfech6, London.
15.716. Bellows, <fcc., A. Langlois, London.
15.717. Electrical Date and Time Stamp, C. A. 

Randall, London.
15.718. Punching or Cutting Checks, C. A. Randall, 

London.
15.719. Water Gauges, C. Wells, London.
15.720. Envelope Opener, C. Wells, London.
15.721. Electrical Movement, A. W. Armstrong, 

Lond
15.722. Converting a Photographic Image on a Gela

tine Surface into a Relief or Intaglio Printing 
Surface, H. Sutton, London.

15.723. Tap or Valve, A. Edwards and G. Stoneham, 
London.

15.724. Hydraulic Capstans, W. Shapton, London.
15.725. Cleaning Tobacco Pipes, H. Peacey, London.
15.726. Conductors for Electric Lamps, N. K. Cherrill, 

Shortlands.
15.727. Photographic Materials, E. H. Farmer and 

H. K. Tompkins, London.
15.728. Cutting, Grooving, &e., Wood, G. A. Oncken, 

Lond
15.729. Candle Extinguisher, I. D. E. L. Lloyd-Jones, 

London.
15.730. Galvanic Batteries, J. Vaughan-Sherrin, 

Ramsgate.
15.731. Mouthpiece for Bassoons, O. Hawkes, London.
15.732. Checking Apparatus, J. R. Ward, London.
15.733. Cord Pulley and Support, A. Theyskens, 

London.
15.734. Cooking Vessels, H. Flicker, London.
15.735. Signalling Apparatus, W. R. Lake.—(C

Grivolas, France.)

five, nor more than nine members; qualification, 
ten preferred shares. The first members are:— 
John Robinson Whitley, Sir Alfred Kirby, Victor 
Vesey, J. Priestmann, V. A. Applin, and J. G. 
Speed. Mr. Whitley is empowered to nominate 
three members of the Executive Council. The 
remuneration of the council will be £1000 per 
annum. Mr. Whitley is appointed director- 
general of such exhibitions, and will be entitled 
to a salary of not less than £2000 per annum. 
Mr. V. A. Applin is appointed secretary, at a 
salary of £600 per annum.

THE PATENT JOURNAL.AMERICAN NOTES.
(From, our own Correspondent.)

New York, Nov. 10th.
Steel rails have unexpectedly dropped 1 dol., 

and are now 33 dols., with rumours that they may 
drop to 32 dols., and even less. Large buyers are 
still holding out. There are inquiries on the 
market to-day for nearly 100,000 tons, and offers 
at 32 dols. for several lots. Buyers fear the 
syndicate may shut down six weeks or two months, 
and thereby force them to cover at advancing 
prices, in consequence of restriction. Large 
quantities of old material and iron and steel are 
arriving. Last week’s receipts of old rails, 3643 
tons; since January 1st, 143,808 tons, against 
19,282 tons the same time last year. Receipts of 
steel rails, 140,000 tons. Prices are strong for all 
kinds of material. No. 1 foundry, 20 dols. to 
21 dols.; mill, 16 T5 dols. to 17'50 dols.; English 
Bessemer, 20 dols. to 20J dols.; spiegel—20— 
27 dols. Sales of Lake copper, 750,0001b., at 
11| to 12£. Exports for week, 60,0001b.; for 
year, 9,950,224 refined, and 42,412,936 lbs. matte 
and ore. The advance in copper and tin helped 
lead, and during the week 1500 tons sold at 4'30 
at the start, to 4'50 at the close.

The iron and steel makers throughout the 
country are all very busy, and the outlook is 
excellent for the winter. Trade conditions are 
favourable. The volume of business is 7 per cent, 
greater than last year. Railroad earnings show a 
falling-off. Several natural gas lines are projected 
for next year, and will aggregate 100 miles. 
During the past four months fifty million dollars 
have been added to the country’s circulation, and 
the effect is visible in easy rates and abundant 
loans. The winter’s prospects are excellent, and 
scarcely any idleness exists.

Condensed from the Journal of the Commissioners of 
Patents.

Application for Letters Patent.
*** When patents have been “communicated” the 

name and address of the communicating party are 
printed in italics.

15th November, 1887.
15.596. Artificial Pavements, J. W. MacKnight, 

London.
15.597. Pianofortes, G. Green and C. Savage, London.
15.598. Hydrocarbon Motors, E Butler, London.
15.599. Bassinette Spring, W. Bryan, sen., and W. 

Bryan, jun., Birmingham.
15.600. Electric Circular Switch Railway, W. 

Price and J. Gerrard, Preston.
15.601. Hand Candle Lantern, G. W. Forbes, Bristol.
15.602. Applying Sheet Steel as Panels for Doors, 

W. Wade, Crewe.
15.603. Pivotting Swing Looking-glasses, &c., W. J. 

Payne, London.
15.604. Cleaning Windows, &c., F. Redmond, Dublin.
15.605. Ladies’ Hair-pins, M. Goundry, Gosforth.
15.606. Holdfast for Securing Handles to Brooms, 

<fec., A. Taylor, London.
15,60b Cutting the Hair of Horses, &c., W. H. 

Hillier, Nailsworth.
15.608. Tobacco, &c., Casings, C. Simmons and G. H. 

Tregaskis, Cardiff.
15.609. Automatic Sale of Cigars, &c., F. D. Butler, 

London.
15.610. Folding up Perambulator, J. Nutter, Irlam.
15.611. Hay and Straw Trussing Machinery, G. 

Woodville, Manchester.
15.612. Frame for Rear Driving Safety Bicycles, H. 

J. Brookes and R. Green, Smethwick.
15.613. Skate Blades, A. E. Harrison and F. C. Tom- 

kinson, Longport.
15.614. Roundabouts, T. C. Lidster, Hull.
15.615. Furnaces, F. Goddard, Nottingham.
15.616. Ticket or Tablet, G. B. Baughan, Waltham

stow.
15.617. Hydraulic Recoil Brakes, O. Krell, London.
15.618. Printing Machines, O. Imray.—(J. C. Fowler 

and E. A. Henkle, United States.)
15.619. Printing Machines, O. Imray.—(/. C. Fowler 

and E. A. Henkle, United States.)
15.620. Joining Leather Belting, B. J. Gibney, 

Lond
15.621. Stopping Motions, W. Rothwell, London.
15.622. Adjustable Clips for Music, &c., Stands, J. 

Hornby, London.
15.623. Shuttles for Looms, F. S. Hamel, Birmingham.
15.624. Solitaires, S. Atkins, Birmingham.
15.625. Reservoir Penholder, D. Mason.—(G. and H.

de Lambert, France.)
15.626. Wood-working Machinery, A. and R. Kerr, 

Glasgow.
15.627. Railway Vehicles, H. H. Lake.—(Pullman's 

Palace Car Company, United States.)
15.628. Fastener and Necktie Holder, G. H. Couch, 

London.
15.629. Lever Half-globe or Globe Stopper, C. B. 

Peacock, London.
15.630. Automatic Extinguishment of Oil Lamps, E. 

Soutter, Warwickshire.
15.631. Pole Chain Fitting for Metallic Horse- 

Collars, J. Brindley, London.
15.632. Communicating Movement to Toys, S. F. 

Martin, London.
15.633. Coal-vases or Boxes, A. H. Bremner, London.
15.634. Fire-bricks, J. Gay and F. W. Wood, North- 

fleet.
15.635. Lamps, R. F. Heath and H. Walker, London.
15.636. Fixing Comb Foundations in Bee-hives, T. B. 

Blow, Welwyn.
15.637. Comb Foundation in Frames of Bee-hives, 

T. B. Blow, Welwyn.
15,63S. Regulating Watches, W. Hardy, jun., Lon

don.
15.639. Fixing Letters, &c., to Glass, R. W. and A. 

J. Willis, London.
15.640. Packing for Hydraulic Work, J. C. Margetson 

and R. Blunt, London.
15.641. Preparing Wire for Gilding, C. Seiler, 

London.
15.642. Regulating the Electro-motive Force of 

Secondary Circuits, W. H. Scott and E. A. Paris, 
London.

15.643. Double Seaming Metal Boxes, S. B. Stevens, 
London.

15.644. Joints of Gas, &c., Pipes, J. B. Petter, London.
15.645. Coupling Shafts to Vehicles, G. Brownlees, 

jun., London.
15.646. Sight-feed Lubricators, W. Adams, Man

chester.
15.647. Colouring Matter for Dyeing, G. Tall and 

W. P. Thompson, Liverpool.
15.648. Bill Files, W. P. Thompson.—(The Schlicht 

and Field Company, United States.)
15.649. Lamps, W. P. Thompson.— (B. J. M. Menge, 

United States.)
15.650. Ovens, R. Comthwaite, Liverpool.
15.651. Securing Handles to Drawers, W. R. Lake. 

(W. IV. Chilton and C. V. Faile, United States.)
15.652. Printing Machine, M. F. Dickinson, jun., 

London.
15.653. Electrical Apparatus for Signalling in 

Trains, H. H. Lake.—{The De Mier Electrical Train 
Signal Company, United States.)

15.654. Heddles for Looms, W. R. Lake.— {G. V. Morey, 
United States.)

15.655. Hinges, F. L. Scheidemann and F. W. Bender, 
London.

15.656. Securing Coverings of Dress Steels, W. 
Holmes, London.

15.657. Hydraulic Engines, W. Tee, London.
15.658. Gas Engines, C. Davy, London.
15.659. Signalling in Trains, J. Lawrence, London.
15.660. Electric Clocks, A. J. Thomas, London
15.661. Feeding, Ac., Composition Fire-lighters, J. 

H. Glew and J. Hayes, London.
15.662. Removing Skin from Lubricators, W. S. 

Simpson, London.
15.663. Sewing Machines, P. Diehl, United States.
15.664. Sewing Machines, P. Diehl, United States.
15.665. Grinding, &c., Pans, C. Appleby, London.
15.666. Cement, G. M. R. Layton, London.
15.667. Testing the Strength of Solutions of Tannin,

B. Nicholson and T. Palmer.—(C. Collin and L. 
Benoist, France.)

15.668. Antiseptic or Disinfectant, W. J. Cooper, 
Lond

15.669. Facilitating Transport of Eggs, T. Bishop, 
London.

15.670. Burners for Regenerative Gas Lamps, G. 
Porter, London.

15.671. Fittings for Illuminating Gas, G. Porter, 
London.

15.672. Alcohol Stoves, H. Clayton, London.
15.673. Direct-acting Steam Engines, D. D. Hardy, 

London.
15.674. Artificial Tooth Crowns, G. Evans, London.
15.675. Gas, &c., Hydro-carbon Engines, G. Adam, 

London.
15.676. Time Calculator, W. Wood, London.

16th November, 1887.
15.677. Solitaires, &c., G. H. Black hurst.—{R. 11. 

Blackhurst, Canada.)
15.678. Top Piece for Boot Heels, I. J. Machin, 

London.
15.679. Naves for Wheels of Vehicles, S. Wilde, 

Hyde, Cheshire.
15.680. Vulcanisation of Waterproof Fabrics, H. H. 

Waddington, Manchester.
15.681. Moulding Lumps of Fuel, J. H. Yeadon and

R. Middleton, Leeds.
15.682. Cleaning Cotton Seed, R. S. Baxter and G.

D. Macdougald, Dundee.

Railway Train Telegraphy Company, Limited.
On the 11th inst. this company was registered, 

with a capital of £3000, in £1 shares, to construct 
demonstrative lilies of railway train telegraph, 
with all necessary adjuncts, under letters patent 
granted to Thomas A. Edison, Ezra T. Gilliland, 
and Lucius J. Phelps. The subscribers are

Shares.
N. H. Wood, 42, Gutter-lane, E C., merchant ..
A. Dix Phelps, 4, Somerset-villas, Wimbledon ..
R. Ponsonby Staples, Homton-street, Kensing-

1
1

ton 1
E. Schmolle, 111, Tufnell Park-road, merchant .. 
W. G. Rose, 64, Riversdale-road, Highbury New

Park .......................................................................
R. L. Lomax, 51, Westbourne-street, Chelsea, art

agent .......................................................................
C. Crisp, 13, Poplars-avenue, Willesden Park, 

merchant ...............................................................

1
1
1 on.

1
Registered without special articles.

Red Moss Works Company, Limited.
This company was registered on the 12th inst., 

with a capital of £20,000, in £1 shares, to manu
facture peat, charcoal, gas and dye products, and 
to trade as iron manufacturers and engineers. 
Certain patents, &c., will be purchased upon 
terms of an unregistered agreement of the 25th 
ult. The subscribers are :—NEW COMPANIES. Shares.
G. Stephenson, 67, St. George’s-square, S.W.
W. B. Chapin, Lombard House...............................
Clarnia Shaw, Fire Brigade, Southwark ..
E. Zohrah, Red Moss, Horwich, Lancaster .. ..
R. A. Knight, 12, Abchurch-lane, merchant..
F. J. Dickson, 16, Leadenhall-street, solicitor ..
S. A. Bird, Uxbridge................................................

The number of directors is not to be less than 
three, nor more than seven; qualification, £25 
in shares or stock. The first directors will be 
appointed at the first general meeting, the sub
scribers acting ad interim. The company in 
general meeting will determine the remuneration 
of the board.

l on.The following companies have just been regis
tered
D. C. Green Compressed Air, Forced Draught, and

Ventilating Company, Limited.
Upon terms of an agreement, dated 20th inst., 

this company proposes to purchase the business 
and goodwill of the D. C. Green Ventilating and 
Engineering Company, Limited. It was incorpo
rated on the 10th inst., with a capital of £75,000, 
in £5 shares. The subscribers

*H. F. Green, 7, South-parade, Bedford Park,
engineer ................................................................

J. Adamson, 27, Ashmount-road, Homsey-lane,
engineer ................................................................

J. C. Duke, 37, Nelson-square, Blackfriars, clerk 1 
J. F. Blyth, Nayland, Suffolk, engineer .. .. 1
E. R. Elsey, Jamaica-buildings, St. Michael’s-

alley, accountant ................................................
*J. Tolley, 66, Cannon-street, architect.................
E. C. de Segundo, 2, Aldridge-road Villas, West- 

bourne Park................................................................
The number of directors is not to be less than 

three, nor more than five; qualification, 100 
shares. The first are: Major-General Webber, 
chairman; Henry Francis Green, managing 
director; James Tolley, and any other person 
appointed by them. Mr. Hiram S. Maxim, in
ventor of the “Maxim” gun, is appointed con
sulting engineer for five years.

l
1
l
l
1 on.1

are:—
Shares.

1
1 R. Bell and Company, Limited.

on.
This is the conversion to a company of the 

business of R. Bell and Company, of South- 
street, Wandsworth, manufacturers of matches 
and match-boxes. It was registered on the 
10th inst., with a capital of £100,000, in £5 
shares, with the following as first subscribers

1
1

1

Shares.
*C. R. E. Bell, Wandsworth, match manufac

turer .......................................................................
*W. Tarr, Wandsworth, match manufacturer ..
C. A. Bell, 73, Queen Victoria-street ...............
E. C. Warren, New Adelphi-chambers, naval

architect ......................... .........................
J. Cosway, 73, Queen Victoria-street, accountant 
A. Taylor, 49, Honbury-road, S.E , book-keeper..
H. H. Bardis, 15, Handley-road, Hackney, 

clerk .......................................................................

1
1
1

17th November, 1887.
15.736. Securing the Ends of Tapes for Driving 

Spindles, J. Day, Bradford.
15.737. Steam Boilers, T. Beeley, Bradford.
15.738. Cleaving Blocks of Fuel, J. A. Yeadon, R. 

Middleton, and H. T. Nadin, Leeds.
15.739. Cements, J. W. T. Stephens, Cardiff.
15.740. Steamship Propulsion, G. Chapman, Glasgow.
15.741. Springs for Carriages, T. W. Smith, West 

Brighton.
15.742. Steam Engines, J. Maxwell, Glasgow.
15.743. Fire-bars, T. Carter, Sunderland.
15.744. Corrugating Iron, W. and T. Blackwood, jun., 

Port Glasgow.
15.745. Knotted Loop Stitch Sewing Machine, F. W. 

Rawstron and J. Chapman, Manchester.
15,746 Machinery for Winding Yarns, J. Corrigan, 

Manchester.
15,747. Machinery for Winding Yarns, J. Corrigan, 

Manchester.
15,748 Destruction of Weeds, D. Allport, London.
15.749. Breaking Coal, G. Lowry, Barnsley.
15.750. Working Tramway Points, C. H. Cuthbert- 

son, Birmingham.
15.751. Photographic Dark Slides, W. B. Birch, 

Dublin.
15.752. Cricket Bats, A, J. Altman, London.
15.753. Starting Tramcars, H. Bennett, Derby.
15.754. Electrolytes of Secondary Batteries, W. J.

S. Barber-Starkey, Manchester.
15.755. Pickers, A. Broadbent, J. W. Sykes, and R. 

Gledhill, Halifax.
15.756. Corner Cutting Machines, T. Furnival, E. 

Tudor, jun., C. Preston, and W. Byway, Man
chester.

15.757. Holders for Photographic Plates, A. J. Boult. 
—{G. Eastman, United Stales )

15.758. Camera Attachments, A. J. Boult.—(<?. East
man, United States.)

15.759. Communicating with Trains, A. E. Porte, 
Dublin.

15.760. Treatment of Sewage, W. Webster, jun., 
London.

15.761. Travelling Webs, Felts, &c., B. Meinert, 
Liverpool.

15.762. Fire-extinguishing Sprinklers, A. A. Tatter 
sail, London.

15.763. Fireplaces, &c., A. Haslam and J. Settle, 
London.

15.764. Fastening Sashes, &c., J. W. Stevenson, 
London.

15.765. Wick Holders, T. Hayward, London.
15.766. Treating Skins, C. Collin, L. Benoist, B. 

Nicholson, T. Palmer, London.
15.767. Winding-up Indicator, L. P. Guignard, 

London.
15.768. Egg Whisks for Spong Machines, A. W. Arthur- 

ton, London.
15,769 Folding Roof-trusses, &c., R. Bucknall, 

London.
15.770. Inversion of Cane Sugar, J. F. Madocks, 

Amport.
15.771. Varnishes, F. Crane.—(IP. D. Field, United 

States.)
15.772. Gum Resins, F. Crane.—(IP. D. Field, United 

States.)
15.773. Varnish, F. Crane.—(IP. D. Field, United 

States.)
15.774. Purifying Compounds, &c., C. Williams, 

London.
15.775. Means for Signalling on Railways, A. Duffin 

London.
15.776. Rock Drills, C. J. Richards, London.
15.777. Axles of Electric Tram-cars, A. J. Jarman 

London.
15.778. Electric Cars, Locomotives, &c., A. J. Jarman, 

London.
15.779. Electrical Motors, A. J. Jarman, London.
15.780. Cop Tubes, J. B., G., and J. B. 'Swailes, 

London,

1
1
1

1Graphite Plumbago Crucible Company, Limited.
The number of directors is not to be less than 

four; qualification, fifty shares, or £250 stock. 
The first two subscribers, and such other persons 
as are appointed by the signatories, are the 
first directors. Remuneration—chairman, £200 
per annum; each other director, £150 per 
annum.

On the 15th inst. this company was registered, 
with a capital of £25,000, in £10 shares, to take 

the business of plumbago crucible manufac
turers, carried on at Tanners’ Hill, Deptford, by 
Messrs. Ryle Brothers, under style of the Graphite 
Plumbago Crucible Company. The said business 
was established in 1857 by the late Mr. John 
Hyman, and was subsequently carried on by Mr. 
George Bower. The subscribers are:—

over

Grassington Waterworks, Limited.
This company was registered on the 8th inst., 

with a capital of £1000, in £1 shares, to supply 
the village of Grassington, Yorkshire, with water. 
There are fourteen signatories to the 
randum of association, who collectively subscribe 
for 100 shares.

Shares.
F. V. Hornby, 3, Plowden-buildings, Temple,

barrister ................................................................
Jeremiah Lyon, 4, Lombard-street, merchant ..
R. M. Curtis, 29, Rood-lane .................................
T. D Gregory, Corn Exchange-chambers .. ..
D. Mitchell, Leamington, manufacturer ..
N. J. Ryle, 19, Highbury-terrace, N., merchant..
A. Spencer, 2, Beacon-hill, N., clerk .................

The number of directors is not to be less than 
two, nor more than eight; the subscribers are 
to appoint the first. The company in general 
meeting will determine remuneration.

l
l
l memo-
1
1
1
1

King’s College Engineering Society.—At a 
general meeting held on Tuesday, November 15th, 
Mr. Ranken read a paper on “Photographic 
Apparatus,” comprising the apparatus used in 
the field and the necessary appliances for the 
production of negatives and prints. The author 
commenced by a description of the various forms 
of lens in use, including Ross’s, Dallymere’s, 
Swift’s, and Lancaster’s, and then passed on to 
the cameras, of which he stated that there 
about 150 varieties. The author explained the 
peculiarities of some of these, and exhibited some 
of the different makes of cameras, including 
Brown’s patent camera, which, in the author’s 
opinion, is one of the best. Robinson’s detective 
camera was also shown. Plate-holders, tripods, 
instantaneous shutters, actinometers, washers, 
lamps, printing frames, rolling machines, and 
burnishers were then described and their pecu
liarities commented upon. At a general meeting 
held on Tuesday, November 22nd, the president 
in the chair, Mr. Hewett read a paper on “Sub
marine Mining.” The author commenced by 
briefly stating the advantages ensuing from the 
use of a submarine method of attack and the 
means of performing it by (1) electrical and (2) 
mechanical mines. Descriptions were then given 
of the different kinds of mines now used, and the 
method of laying and then firing them from either 
a fixed station or by means of a circuit closer. 
The cross-bearing instrument, for observing when 
the hostile strip is directly over the mine, was 
then explained, as well as the mechanism of the 
circuit closer. The question of mechanical mines 
was then entered upon, pointing out that although 
they had their advantages, they are greatly in
ferior to electrical mines. In connection with 
mines supplied with motive-power, the Whitehead 
and Breman torpedoes were described. The 
author concluded with some formulae for calcu
lating the force of submarine explosions. In the 
discussion which followed, Mr. A. H. Preece gave 

of electrical fuses, and after 
hearty vote of thanks to Mr. Hewett, the meeting 
adjourned.

J. D. Hickman and Company, Limited.
This company was registered on the 15th inst., 

with a capital of £2000, in £10 shares, to manu
facture and sell “Hickman’s patent rudder 
attachments or fittings.” The subscribers are

Shares.
are

*E. Hart, jun., 14, Moorgate-street, chartered
accountant................................................................

*H. L, Hewitt, 28, Moorgate-street, solicitor 
*W. T. Hart, 28, Moorgate-street, solicitor .. ..
A. J. Bowen, 28, Moorgate-street, solicitor .. ..
C. W. Routledge, 19, Union-road, Walthamstow.. 
R. H. Cunningham, 4, Arthur-street, E.C., wine

merchant ................................................................
C. Hart, Ewell, Surrey................................................

2
2
2
1
1
1
1

The first three subscribers are appointed 
directors.

on.
National Exhibition Association, Limited.

This association was registered on the 16th inst., 
with a capital of £175,000, in £10 shares, to 
acquire the property of the American Exhibition, 
Limited, and to prepare and arrange in the United 
Kingdom, or elsewhere, exhibitions of arts, manu
factures, inventions, resources, products, and 
other matters. The subscribers are:—

John R. Whitley, Director-General Italian Exhi
bition, Lillie Bridge, S W........................................

Vincent A. Applin, Italian Exhibition, Lillie
Bridge, S.W.................................................................

J. G. Speed, Italian Exhibition, Lillie Bridge,
S.W., journalist........................................................

W. T. Collier, Italian Exhibition, Lillie Bridge,
S. W., correspondent........................................

F. F. Fuller, Italian Exhibition, Lillie Bridge,
S.W., secretary........................................................

J. Priestman, 137, Cheapside, manager Brad-
street’s ........................................................................

A. Kirby, J.P., Fairlawn, New-cross .................
The management of the association will be 

vested in an executive council of not less than

Shares.

1
1
1
1
1
1
1 some account a
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specified. (3) The combination, with the power shaft 
of the motor, of the suspended loop frame, two sets of 
pinions journalled therein, and pinions on the power 
shaft, which mesh with the trains of gearing supported 
by the suspended loop frame, substantially as and for 
the purposes specified. (4) The combination, with a 
street car, of a motor, two trains of gearing having an 
unequal number of idlers, so as to obtain reverse

136137610]

15.781. Wall Ladder and Fire-escape, T. A. Abbot, 
London.

15.782. Road Cars, G. Clifford, London.
15.783. Wire Nails, J. Nichols, Birmingham.
15.784. Buckles, L. Mayer, London.
15.785. Tickets, J. M. Black, London.—[Received 17tli 

November, 1887. Antedated 20th May, a.d. 1S87. 
Under International Convention.]

15.786. Propelling and Steering Boats, E. Pombas, 
London.

15.787. Head Gear for Horses, F. A. Thouveuin, 
London.

15.788. Multiple Expansion Engines, A. Laing, 
Glasgow.

15.789. Churning, W. Bergh, London.
15.790. Casks, E. Ball,
15.791. Alleviating Pain, W. C. Davis, London.
15.792. Artillery Mountings, D. D. T. O’Callaghan, 

London.
15.793. Refrigerating Machines, R. Matthews, 

London.
15.794. Warming Pan for Medical Purposes, C. J. 

Southon, London.
15.795. Steam Engines, A. V. Newton.—(/. Ericsson, 

United States.)
15.796. Winding Threads, W. T. and J. H. Stubbs, 

Manchester.
15.797. Sewing Machines, J. E. Carver, London.
15.798. Preserving Passengers’ Clothing, S. M. y 

Valdivielso, London.
15.799. Automatic Delivery Boxes, B. Burkin and

T. Melville, London.
15.800. Treadle Cranks for Bicycles, F. L. Riidel, 

London.
15,SOI. Electric Lamps, W. H. Bock.—(A. M. Michel, 

France.)
15.802. Tooth Brushes, J. Evans and J. F. Golding, 

London.
15.803. Scissors and other Articles, T. W. Newman, 

London.

15.970. Accidental Insurance, W. Johnson, Liver
pool.

15.971. Cleaning Cotton Seed, R. S. Baxter and G. D. 
Maedougald, Dundee.

15.972. Dyeing Cotton Velvet, J. Marshall, Walsden, 
near Todmorden.

15.973. Hodgson’s Teazer Grate and Cleaner, T. 
Hodgson, Yeadon.

15.974. Cutting Sunk Surfaces, W. and T. S. Taylor 
and II. W. Hobson, London.

15.975. Stopping Bottles, D. Rylands, Barnsley.
15.976. Pumps, J. Reid, Bromley.
15.977. Indicating the Speed of

London. .
15.978. Putting Up Surgical Threads, &c., J. Milrne, i 

Lond
15.979. Dental Forceps, C. F. Forshaw, London.
15.980. Dress Improver, A. C. Herts, London.
15.981. Double Flush Water Waste Preventing 

Valves, J. Barsdon, London.
15.982. Pedals for Velocipedes, C. A. E. T. Palmer, 

London.
15.983. Cooking Utensils, A. J. Dewar, London.
15.984. Coating Glass, W. J. Cox, London.
15.955. Diverting Electrical Currents, E. Bergholt, 

London.
15.956. Steam Generators, J. J. Tinker, London.
15.987. Micrometer for Optical Instruments, G. 

Shann, London.
15.988. Transporting Package, J., R., A. M., and W, 

Milne, London.
15.989. Dry Gas Governor, E. H. Skelton, Leyton.
15.990. Sifting Granular Materials, E. Kreiss, 

Lond
15.991. Velocipedes, W. Lee and D. Wiggins, London. 
15,992 Teapots, M. E. Woods, London.
15.993. Signalling Apparatus, W. P. Thompson.—(A.

B. Harford, United States.)
15.994. Rollers for Grinding Mills, A. Stevenson, 

Liverpool.
15.995. Wines, C. Billing, Liverpool.
15.996. Preventing the Slamming of Doors, W. R. 

Lake.—(H. E. Russell, United States.)
15.997. Pipes, &c., F. Claustrat, London.
15.998. Making Nicks in Types, J. Y. Johnson.—(The 

Thorne Machine Company, United States.)
15.999. Vapour Burners, W. R. Lake.—(II. B. Ford, 

United States.)
16,000. Domestic Fire-escape, F. St. J. Robinson, 

London.
16,001. Lock for Safes, W. H. Beck.—(E. Paublan,

France.)
16,002. Closing Jars, F. H. Palmer and W. H. 

Bowlsby, London.
16,003. Photo-chemical Printing, W. Willis, London.

15,877. Telegraphic Apparatus, &c., J. B. Willis, 
London.

15,S7S. Utilisation of Compressed Air, V. Popp, 
London.

15,879. Horseshoes, T. F. R. Herrmann, London. 
15,SS0. Air Propellers for Propelling Ships, II. C. 

Vogt, London.
15,881. New Alloy for Electro-plating, C. A. Mey- 

gret and P. Marino, London.
15,SS2. Cutting Tubular and Solid Screws, W. Reh, 

London.
15,883. Electric Safety Lamp Apparatus, W. G. 

Adams, London. (Shafts, R. P. Fuge,
i~K19th November, 18S7.

15.884. Miners’ Safety Lamps, J. Ashworth, Man-

15.885. Hat Bodies, W. Sidebotliam, J. H. Gosling, 
and F. J. Farmer, Manchester.

15.886. Mills for Grinding Grain, J. and J. Edge, 
Liverpool.

15.887. Automatic Delivery Box, A. W. Armstrong, 
London.

15.888. Combined Compass and Scale, J. G. Rollason, 
Birmingham.

15.889. Double Bar Lock Roofing Tile, T. N. Grim- 
bleby, Hull.

15.890. Lamp Carriers, W. Newton and M. J. Wheatley, 
South Shields.

15,S91. Measuring Electrical Currents, W. H. 
Douglas, Birmingham.

15.892. Feed Rollers of Carding Engines, G. East- 
wood, Rochdale.

15.893. Washing, &c., Clothes, J. Heselwood, Man
chester.

15,S94. Combing Machines, B. A. Dobson and J. Hill, 
Manchester.

15.895. Bottle Stoppering, L. T. Plose, London.
15.896. Rendering Fabrics Waterproof, T. F. Wiley, 

Bradford.
15.897. Drawing Corks, J. A. Yeadon and R. Middle- 

ton, Leeds.
15.898. Padlocks, N. Brough and G. H. Austin, Bir

mingham.
15,S99. Rendering Fabrics Waterproof, T. F. Wiley, 

Bradford.
15.900. Rendering Fabrics Waterproof, T. F. Wiley, 

Bradford.
15.901. Obtaining Perfect Combustion, J. S. Taylor, 

and A. Harvey, Grimsby.
15.902. Tool Chest Locks, C. Corbett, Wednesfield.
15.903. Cutting Clay Emitted from Brick Machines, 

R. Parry, Westcote.
15.904. Ball Valves, J. W. Broadey, London.
15.905. Gas Stoves, A. J. Boult.—(/. Smith and H. J. 

Boyd, Canada.)
15.906. Brick Machines, W. P. Thompson.—(IF. T. 

Duvall and H. Blunt, United States.)
15.907. Photometers, G. B. A. Gibbons and C. J. 

McEwen, Liverpool.
15.908. Non-emiting Smoke in Engines, T. Huard, 

London.
15.909. Air Gun Toy, J. Sample, Newcastle-on-Tyne.
15.910. Rifle Shooting Scorer, J. McHardy and J. 

Livingstone, Dollar, N.B.
15.911. Feeding Fuel to Furnaces, A. H. Stott, sen., 

Oldham
15.912. Propelling Cycles, W. H. Blessly, Middles

brough.
15.913. Boards, A. B. Dobbie, Glasgow.
15.914. Lawn Tennis Pole, J. A. Duthie and J. Ander

son, Aberdeen.
15.915. Reversing Gear, D. Williams and W. E. 

Raymond, London.
15.916. Safety Valve, C. Macintosh, London.
15.917. Press for Lawn Tennis Rackets, W. Haw- 

cridge, Bradford.
15.918. Twisting Frames, A. Combe, Belfast.
15.919. Reversing Apparatus for Perambulators, J. 

Price and H. Nash, London.
15.920. Perambulator Brakes, J. Price and H. Nash, 

London.
15.921. Hot-air Engine, E. Schlinder and H. W. 

Thatcher, London.
15.922. Spring Jack, A. Coleman, H. F. Jackson, and

E. L. Dudley, London.
15.923. Locks, Latches, &c.,T. Burns and J. S. Dum- 

bell, London.
15.924. Steam Traps, J. C. Mewbum.—(E. II. Nacke, 

Germany.)
15.925. Taps or Valves, J. II. Schofield and A. V. G. 

Worth, London.
15.926. Portland Cement, O. Bowen, London.
15.927. Saucepans to Prevent Overflow while Boil

ing, W. S. Simpson, London.
15.928. Portable Lavatory and Water-heater, G. 

Portes, London.
15.929. Easels, J. A. Macmeikan, London.
15.930. Hydraulic Jacks, A. E. Seaton, Sheffield.
15.931. Steel Plates with Thickened Edges, W. 

Davies, Sheffield.
15.932. Ink-blotters, W. Nagelschmidt, London.
15.933. Bottle-closing Devices, W. Nagelschmidt, 

London.
15.934. Cloth-raising Machines, J. Schofield, Man

chester.
15.935. Turn-buttons, G. Y. llliffe, Birmingham.
15.936. Articles of Clothing, L. Haslam, London.
15.937. Clearing Yarn and Thread, L. Haslam and

C. Marshall, London.
15.938. Filters, K. Morris, London.
15.939. Electrolytic Treatment of Sewage, &c., W. 

Webster, jun., London.
15.940. Automatically Closing Tap Holes of Casks,

F. M. Morgan and C. T. Hulett, London.
15.941. Velocipedes, J. K. Starley, London.
15.942. Mules for Spinning, A. Koechlin, London.
15.943. Galvanic Batteries, O. C. D. Ross, London. 

Working Slide Valves of Duplex Steam
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15,804. Sewing Hat Leathers, T. M. Cockroft, Shef

field.
15,S05. Memorial Wreath Cases, F. Henderson, 

Glasgow.
15.806. Preventing Downward Draught in Chimneys, 

J. Johnson, St. Leonard’s-on-Sea.
15.807. Washing Fabrics, D. Mason.—(A. Reiser, Ger

many.)
15.808. Stage Illusion, F. Harvard, London.
15.809. Combing Wool, &c., H. W. and J. H. White- 

head, London.
15.810. Boiler Furnaces, D. McQueen, Glasgow.
15.811. Hydraulic Gas Valve, G. Watson, Birming

ham.
15.812. Raising and Lowering Windows, A. Lever, 

J. T. Pearson, and T. Richmond, London.
15.813. Railway Buffers, J. Mitchell, Sheffield.
15.814. Combined Paste and Size, J. J. Carr, Scar

borough.
15.815. Adjustments of Windows, J. A. Macmeikan, 

London.
15.816. Extermination of Rabbits, &c., A. W. Murray, 

Dublin.
15.817. Prevention and Cure of the Gapes in Poultry,

T. Campbell, Haddingtonshire.
15.818. “Veneering” Felt Hat Bodies, N. L. Hilton, 

Manchester.
15.819. “Veneering” Felt Hat Bodies, N. L. Hilton, 

Manchester.
15,S20. Interlocking Apparatus for Railways, W. F. 

Burleigh, London.
15.821. Heating Rooms, &c., F. and A. Craven, W. 

Pinder, and P. H. Stansfield, Bradford.
15.822. Registering Tap, C. Windust, London.
15.823. Combined Umbrella and Walking-stick, G. 

Beech, London.
15.824. Velocipedes, S. Miller and W. E. Whitbread, 

London.
15.825. Spring Lock or Bolt, J. Hudson, Birmingham.
15.826. Imprinting Marks on Goods, J. A. Cundall, 

Manchester.
15.827. Heating Hollow Rollers for Photographic 

Rolling Presses, &c , W. E. Moss and J. Mitton, 
Nottingham.

15.828. Pencil Leads, &c., J. Moseley, Manchester.
15.829. Ball and Roller Bearings, J. Ashworth, 

Manchester.
15.830. Railway Signalling Apparatus, J. Willey, 

Rotherham.
15.831. Screw Wrench, T. Shepherd, Richmond.
15.832. Preparing Fruit, &c., R. H. Courtenay, 

London.
15.833. Shipping Coal, &c., W. Malcolm, Glasgow.
15 834. Shipping Coal, &c., W. Malcolm, Glasgow.
15.835. Enamelled Composition, T. D. Harries, 

Aberystwith.
15.836. Boots for Football, &c., T. Jones, London.
15.837. Rails for Railways and Tramways, R. Brad

shaw, Manchester.
15.838. Attachment of Castors to Bedsteads, &c., 

S. Sproston, Birmingham.
15,839 Burning Mineral Oil in Stoves, &c., J. M. 

Anthony.—(E. G. Marks, United States.)
15.840. Needle-case, J. Darling, Glasgow.
15.841. Boots and Shoes, W. McDonnell, Limerick.
15.842. Receiving the Thrust of Propeller and other 

Shafts, W. B. Thompson, Dundee.
15.843. Sounder Screen for Telegraph Purposes, G. 

Beech and G. Welch, London.
15.844. Combination of Barometer, &c., C. Phillips- 

boume, London.
15.845. Vacuum Pumps, &c., F. B. Hill and M. Shearer, 

London.
15.846. Securing Covers of Jars, F. A. Darton and F.

G. Phillips, London.
15.847. Bed Mattresses, D. Mason. — (A. Florein, 

France.)
15.848. Cartridges, T. P. Wood, London.
15.849. Combination of a Watch, &c , L. Weill and H. 

Harburg, London.
15.850. Oil Lamps, R. F. Heath and H. Walker, 

London.
15.851. Solution for Unhairing Hides, J. Palmer, 

London.
15.852. Illuminating Gas, J. H. R. Dinsmore, Liver

pool.
15.853. Cloth, A. E. Hudson, London.
15.854. Holding Flat Irons whilst being Heated, B. 

E. Midgley, London.
15.855. Machinery for Boring, &c., G. Harrison and 

The Northern Engineering Company, London.
15.856. Knife and Fork Cleaner, E. Cawthra, Lon

don.
15.857. Treating Wrought Scrap Iron, R. R. Gubbins, 

London.
15.858. Dynamo Electric Machines, &c., W. Main, 

London.
15.859. Rocking-horse, T. H. B. Hitching, London.
15.860. Taps, E. Boyes, London.
15.861. Oil Cans, T. F. Braime, London.
15.862. Horse-clothing, L. Haslam, London.
15.863. Copying Press, E. Nussbaum and S. Netter, 

London.
15.864. Velocipedes, A. E. Price, London.
15.865. Spinning Machines, J. Hogg and A. H. Robin

son, London.
15.866. Ornaments, E. Weis, London.
15.867. Bedsteads, A. Wright, London.
15.868. DrainPipes, R. N. Shaw, London.
15.869. Ventilators, W. R. Hayes, London.
15.870. Horizontal Drums of Windlasses, H. Fletcher, 

Lond
15.871. Brakes, E. Shaw, London.
15.872. Lever Appliance for Suction Clips, W. S. 

Simpson, London.
15.873. Spring Clip Knee Cap for Horses, W. S. 

Simpson, London.
15.874. Ropes, A. T. Cwerdinski, St. Louis, U.S.
15.875. Earthenware, S. Pitt.—(AT. S. Higbie and G.

G. Frelinghuysen, United States.)
15 876 Lathes F. W. Ames, London.

motion, said gearing suspended from the power shaft, 
and an interposed shifting clutch gear, substantially 
as and for the purpose specified. (5) The combination, 
with a street car, of a motor, a train of driving gearing 
suspended from the power shaft, a pinion on the axle, 
and radius bars which connect the axles of the driving 
pinions and the driven axle, substantially as and for 
the purposes specified. (6) The combination, with a 
street car, of a motor, two trains of driving gearing 
suspended from the power shaft of the motor, an 
interposed shifting clutch gear wheel, a shipper, and a 
rod for actuating the shipper from either end of the 
car, substantially as and for the purpose specified. (7) 
The combination, with a street car, of a gas motor, 
driving gearing actuated by the motor for propelling 
the car, and a muffler and a waste tank for receiving 
the exhaust of the motor, substantially as and for the 
purpose specified. (8) The combination, with a street 
car, of a gas motor, driving gear actuated thereby for 
propelling the car, a waste tank for receiving the 
exhaust of the motor, and spray or jet pipes for 
delivering the tank water on the track, substantially 
as and for the purposes specified. (9) The combina
tion with a power driven street car, of a brake system 
consisting of brak e-rods 37 and 38, pivotted lever 34, 
connected to the brake beams by rods or chains, fixed 
pulley 36, rope or chain 42, and shifting friction clutch 
27 on the driven axle, substantially as and for the 
purpose specified.

SELECTED AMERICAN PATENTS.
(From the United States' Patent Office Official Gazette.)

369,358. Supporting Mechanism for Valve Stems, 
E. P. Monroe, Philadelphia, Pa. -Filed September 
30th, 1886.

Claim.—(1) The combination, with a valve stem or 
rod, of a carriage for the stem and an adjustable bar 
or track supporting the weight of the carriage and one 
end of the stem, substantially as set forth. (2) The 
combination, with a valve stem or rod, of a carriage 
for the stem and a vertically adjustable supporting bar 
or track for the carriage, which bar is also adapted to 
be rotated more or less to compensate for wear, sub
stantially as set forth. (3) The combination, with a 
valve stem or rod, of a carriage for the stem and a 
hollow adjustable supporting bar or track for the 
carriage, provided with a threaded bolt of a separate 
piece of metal forming a stem for adjustment of the 
track, substantially as set forth. (4) The combination,

369,736. Brake Shoe and Head, /. P. Race, St. Paul, 
Minn.—Filed April 19th, 1887.

Claim.—(1) A brake shoe having the convex bearing 
points a a1, combined with the brake head B, pro
vided with a lug 61, and L-shaped bolt D, upon which 
the brake shoe is pivotted, substantially as set forth. 
(2) A brake shoe provided with convex-faced lugs and 
a brake head having a concave depression at its lower

[369,358] 1369,7361m
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with a valve stem or rod, of a carriage for the stem 
and a track or supporting bar for the carriage, provided 
with a shank for supporting and adjusting the track, 
substantially as set forth. (5) The combination, with 
a valve stem, of a carriage for the stem and a support
ing bar or track for the carriage, the carriage composed 
of two parts bolted together adjustably between the 
track and valve stem, substantially as set forth. (6) 
The combination, with a valve stem, of a hollow 
carriage and a hollow supporting bar or track, sub
stantially as set forth. (7) The combination of the 
valve stem and its packing and the carriage and 
adjustable track at one end with the yoke and its 
horn and a carriage and adjustable track for the horn, 
substantially as set forth.
369,562 Piston-rod Packing, IF. T. Small and II. II.

Warner, Tacoma, Wash.—Filed April 27th, 1887.
Claim.—(1) In a stuffing-box, the combination of 

the frames standing in opposite positions within the 
said box around the rod reciprocating therein and pro
vided with fingers diverging from their bases, with the 
fingers of each facing those of the other, the light 
packing material between the rod and said fingers, 
and the coiled spring bearing against the base of the 
inner frame and against a fixed support within the

end adapted to receive one of said lugs, combined 
with a brake beam and an L-shaped pivotal bolt, sub
stantially as described. (3) A brake shoo combined 
with a brake head and a vertical pivot for uniting the 
shoe and head having engaging lugs for preventing 
the upward riding of the shoe, substantially as set 
forth.
369,883. Connecting-rod, J. Richards, San Francisco, 

Cal.—Filed April 14th, 1887.
Claim.—(1) In a connecting-rod, the combination, 

with the embracing strap, of the strut and the 
divided collar and its clamping means, substantially 
as described. (2) In a connecting-rod, the embracing 
strap, in combination with a strut having enlarged ex-

[369.883115.944.
Pumps, T. Jefferis and Tangyes, London.

15.945. Graphic Portable Plane for Model, &c., 
Drawing, J. W. Thomas and G. W. F. Moore, 
London.

15.946. Tea and Coffee Pots, A. E. and J. E. Furniss, 
Sheffield.

15.947. Boots, F. Edwards, London.
15.948. Lamps, J. Methven, London.
15.949. Moulds, W. Grasshoff, London.
15.950. Self-lighting Gas Burners, &c., E. Fahrig, 

Lond
15.951. Range-finding Gun, T. Nordenfelt.— (B. von 

Matern, Sweden.)
15.952. Projectiles, II. S. Maxim, London.
15.953. Collapsible Beds, F. H. Street and C. Ellis, 

London.
15.954. Machine Guns, C. F. Wood, London.
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15.955. Chain, F. Egge, London.
15.956. Reversible Cast Iron Standards, C. Froggatt 

d J. Briggs, Stockport.
15.957. Weavers’ Reed Hook, W. Oldfield and J. Holt, 

London.
15.958. Decorating Iron Bedsteads, J. Brookes, 

Smethwick.
15.959. Veneering, W. Nuthall, L. Thornley, and J. 

Booth, Manchester.
15.960. Travelling Trunk and Bedstead, J. L. 

Hanman, Birmingham.
15.961. Trap Twisting Frames, A. Ambler, Halifax.
15.962. Camera-obscura as a Toy, W. H. Day and G. 

Dimmer, West Cowes.
15.963. Water Tap and Boss, W. H. Wallis, South

ampton.
15.964. Woven Weft Pile Fabrics, J. Wilkinson, 

Manchester.
15.965. Erecting Telegraph and other Wires, A. S. 

Dunn, Glasgow.
15.966. Tool-holder, V. Morris, Ipswich.
15.967. Padlocks, &c., J. Frakes and J. Lowe, Bir

mingham.
15.968. Stockinette Frames, R. H. Lendrum, Halifax.
15.969. Portable Sewer Flushing Tanks, B. D. 

Healey, Bambcr Bridge

jtk mu
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Mlstuffing-box, substantially as specified. (2) The 

herein-described packing-box, composed of the outer 
section B provided with the recess 6 and diaphragm 14, 
the inner section C provided with the flange c and the 
shoulder c2, the cage D, provided with the openings d 
and flange g, the frames K Ki, provided with the 
fingers k, the coiled spring I, the closed ringG, H, and 
Hi, and the cut rings E E and F, all constructed and 
arranged substantially as and for the purpose specified.
369,610. Power-driven Street Car, J. Noble, St.

Louis, Mo.—Filed April 28th, 1886.
Claim.—(1) The combination, with a street car and a 

motor for propelling the same, of driving gear sus
pended from the power shaft of the motor, and a 
device for preserving the mesh of the driving gear with 
the pinion on the car axle, substantially as and for the 
purposes specified. (2) The combination, with a street 
car and a motor thereon, of a frame suspended from 
the power shaft of the motor, and a series of driving 
pinions having their journals or bearings on the sus
pended frame, substantially as and for the purposes

I
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tremities, one of which is provided with a split screw 
collar having clamping means, substantially as 
described. (3) The combination, with the embracing 
strap and the boxes for receiving the pins, of an in
terposed expanding strut having a divided collar pro
vided with clamping means, substantially as described. 
(4) The combination of the strap A, boxes B C and 
D E, strut F, and screw collar H, having clamping screw 
I, substantially as described,


