
JuNE 11, 1875. 

TilE 80-TON CRANE AT WOOLWICH ARSENAL. 
No. IlL 

IN our present paper we propose dealing with the 80-ton 
crane itself, which is now in course of construction at the 
works of Sir William Armstrong and Co., Elswick, New­
ca.stlc-upon-Tyne, that finn having contracted for its 
manufacture. It will be erected under the supervision of 
the • uperintendent of Machinery at the Royal Arsenal, 
Mr. lby, who has perfected a series of important hydraulic 
machinery throughout the various departments. The 
"accumulator," wbich produces the water power for the 
enonnous number of cranes employed, is capable of ex­
tending its influence to a great many of them at the same 
time, three steam engines bein~ atta.cbed to it, all of which 
can be simultaneously applied if necessary. 

The ct-ane is adapted to lift a. load of 85 tons tlu:oughout 
t\ height or space of 60ft.; it hua a rake of 47ft. 6in. from 
the centre of the pivot to a perpendicular let drop from the 
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the bed-plate of the hydraulic engine for winding the nects the contiguous portions of the girder over the centres 
chnins and revolving the crane will be bolted. The stays of each column. The web of the girder is of !in. plate. 
for the jib are of wrought iron, and are supported from The girders are stiffened at short intervals by cross-framing 
the jib by other cross stays, as shown in the engraving. of cast iron between them. 
The roaiu cross stays are of cast iron, and tntsSed together by Whilst wishing every success to the working of the 
diagonal stays of the ordinary character. A wrought iron 80-ton crane, we cannot avoid expressing a fear that tbe 
platfonn, lightly constructed, is to be suspended at the principle which has been followed in the design of the 
extremity of the jib, for fMilit.·\ting the means of access fo\lndations may possibly prove not to have been a sound 
to jib-e!'d sheaves. A wrouaht iron ballast box, capable one. We are of opinion that such foundations should be 
of holdmg about 100 tons o1 gravel or slag ballast, is to independent of and distinct from the pier with which they 
be ntt.ached to the platform girderR at the back of the co-opemte, so that, should any subsidence take place 
crane, for the purpo~ of count.erweighting the full weight beneath the crane, it may not ntrect the latter. A crane 
of the load. This counterweight, together with the natural constructed upon this-the independent-principle was 
stiffness of the crane, will, it iH anticipated, be sufficient erected some time ago by the Superintendent of Machinery 
to overcome the resistance of :~ far heavier load than 1 at Devonport, and has been found to act admirably. At 
85 to~s~ the greatest test to which it is intended ever to the same time it is quite clear that Colonel Scratchley, R.E., 
suhmtt tt. the Inspector of W orks at the Arsenal, has laid the foun-

The hydraulic engine, fot· liftiug and revolving, will have datious of the new 11 T" \>ier and 80-ton crane with such 
three cast iron oscillating cylindon~, with cast iron plungers, extreme care and so solid y that it seems almost impossible 
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centre of tbe swivd block, and a clear height of 30ft. 3in. 
from the deck of the [ier to the swivel eye when fully 
rni8Cd. The stipulate speed of lifting the extr~me load 
of 85 tons is fixed at 4ft. per minute, a second speed being 
provided of about ift. per minute for loads up t~ but not 
exceeding 40 tons, and a. thit-d speed of about 40ft. per 
minute for raising the unloaded swivel block for any 
ncce&~'U')' purpose. An auxiliary chain is to be provided, 
having 3ft. Ies.~ rake than the mnin block, this being 
intended fox· the purpose of lifting loadR up to 8 tons at 
the mte of about. 25ft. per min~te. The details of a.rran~e­
ment are shown m the engravmg. The speed of turmog 
the crane on its axis is provided to be at the rate of five 
minute.~ for the accomplishment of a single complete revo­
lution. These of course, it is needless to s.1.y, are only 
eRtimates of the actual working capabilities o£ the crane 
now under consideration. 

The jib is of wrought iron 55ft. long, and is attached at 
the bottom to a platform composed of wrought iron girders 
mounted upon four pairs of cast iron rollers, which run 
along the sweep plate or " roller path," described in our 
last article on this subject . Two of the pairs have a co~ed 
wheel inside, worked by the hydraulic gear, for revolvmg 
the crane within the circle of the roller path ; the other 
rollers are plain. Each/air of rollel'8 is carried in a cast 
iron roller box, provide · with gun-metal bearings for the 
axles to work in. The roller path is of cast iron, and the 
central pivot or bed, for the crane to work on, of the same 
material. Tbe latter will be bushed with a ~m-metal 
socket for the centml pin of the crane, and it Wlll be con­
nected with the cast iron summit len~h of the 7ft. screw 
pile by four wrought iron bolts each 3m. in dituDeter. The 
centl'al pin is of wrought iron, ancl about 13!in. in 
diameter. It connects the crane to the centre pivot or 
bed. The pla.tform girders nre to be Boored on the top 
with timber, to which, and direct to the girders themselves, 

and will be provided with valves, working gear, and 
reversing apparatus of the ordinar)' description. All the 
shafts for the spur and bevel gca.rmg, fot· communicating 
the power of the hydraulic engine to the lifting druiU8 
and to the front rollers for turning the crane, will be pro­
vided throughout of wrought iron, and will have gun-metal 
bea.ringA to work in. \Vrought iron cupped drums of large 
and small sizes are provided fox· the la rge and small lifting 
chains t'espectively, and a separate brake aud pawl wheel is 
connected to each several drum. All parts of the ma­
chinery exposed to the accumuJatOl' pressure are to be 
tested to an hydraulic force of 2500 lb. to the square inch 
before bein~ 6xed in their places. 

The multtplying power of the main lifting block is to be 
four to one, and the lifting chain for this block to be 1tin. 
in diameter, or 4-!in. chain. The auxiliary power is to be 
direct without any multiplying power, and the lifting 
chain for its block is to be l in. in diameter, or 3in. chain. 
Both the main and the auxiliary lifting chains are to be 
tested to an endurance of 10 per cent. over and above the 
ordinary Admiralty proof at a public chain-testing esta.­
blislunent before bemg fixed to the crane after its erec­
tion. 

Before concluding otu· notice of this monster machine 
and its appw'tenances, we will digress for a moment to 
descx"ibe brte6y the construction of the continuous wrought 
iron girders, two of which run upon the summits of the 
6ft. columns forming the causeway between the "T" end 
of the pier and the shore. From centre to centre of each 
column is 48ft. The height of the web of the girders is 
3ft. 9iin. The flanges are 18i u. wide. Each flange con­
sists of four layers of iin· plates, the topmost layer being 
about 23ft. long and lymg over the centre of the span, the 
second being slightly longer, a.nd so on, the fourth, or 
lowermost, being48ft.lon~. Wherever a jointexists there are, 
of course, 11 cover plates' put over it. A cover plate con-
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that any subsequent disturbance of the piles and frame­
work can take place. 

THE BRAKE COMPETITION. 
TnE Railway Accidents Commission commenced their 

experimental inquiry into the comparative merits of various 
sydtems of continuous brake.~ on Wednesday morning. 
We have already indicated very fully the reasons which 
have caused these experiments to be carried out, and the 
system of inquiry to be adopted. It is therefore unneces­
sary to deal further with this portion of the subject here, 
and we may confine our attentxon to the actual progress of 
the inquiry, and the results obtained. As regards tlte firat 
point, xt became evident on Wednesday that the two days 
originaUy stated as l?resuma.bly affording sufficient time 
to carry out the inqull')', would by no means suffice; and 
it is more than probable that, instead of two, seven or 
eight cl1.ys may be occupied. It will be seen from the 
appended revised programme that no fewer than sixteen 
diStinct experiments have to be made, and as no fewer 
thau ten different systems of brake are represented, the 
result would be that if all were to be tried in the same 
way we sholtld have 160 distinct experiments. In many 
cases, however, it is evident that far fewer than sixteen 
experiments can be made with certain systems, but we 
shall be twder the mark probably if we assume that 100 
separate trials will have to be made before the inquiry can 
be considered fairly complete. The experiments begin each 
day about half-past teu a.m., and they are prolonged to a. 
late hour in the evening. On 'Vednesday night, however, 
it was found that only the "a" series of experiments as 
laid down on the programme had been completed with the 
London and North-Western, the Caledonian, the Brighton, 
the Great Northern, and the Midland. The Lancashire 
and Yorkshire and one of the W estingbou.se trains took no 
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p1wL in this trinl, :l.'l all t.he bra.kc~ 1\ro more or les.'l "con­
t.iouous'' on those trains, while of t.ho "b" series only tho 
London and Notth-\Vest.ern, the Cnledoni:\n, the London 
and Bdghton, the Lnnc.'\Shit"C :Uid Yorkshire, anll the 
Great Northern trains were dispo~cd of. I t will be seen 
that as the whole set of experiments hnnt!S together, :wd 
must be taken n.s a whole in order to arrive at any just 
conclusion conceming the merits nnd demerits of the dif­
ferent com\>eting systems, it woulrl be unfair to the compe­
titot'S to gtve n.ny pnrticul:m:1 of the results obtn.ined nt 
present, and the statement that a. given train stopped in a 
given dist.mce nltet· runnin" a given uumber of yardl:l pos­
sesses, indeed , when taken by itself, uo po"<~ible scientific 
interest. We shall consequently reserve the publicat.ion of 
figut•es until the t rials m·e comp'lete. 

The large number of leading rnilwn.y men present from 
every quarter of the kinc:rdom nffot•ds ample evidence of 
the great importance attacY1ed to these triall:l, which consti­
tute in themselves one of the mo. t remarkable episodes in 
the history of r<lilways. The modo of makinc:r the experi­
ments is extremely sunple. A train is starteu7 and having 
rn_n 3t miles to get up speed, comes upon the staked-out 
tn al gt·otmd at the highest velocity thE' engine can att.'lin. 
The experiment is then made, the results noted, and the 
train is emptied of its occupants, some seventy iu number. 
The next tl'l\iu in aucces!:lion hns followed the 6rst at a s:Ue 
dist.'\nce. This draws up, t..'l.kcs its lond of observers, and 
then backs stead_ily to the st.'U'ti ng-point., and makes its nm, 
to be succeeded m the Mme mannt>r by the next train ou 
the list. The trains, when done with, are sent· on ftuther 
out of the way. On Tuesday, tho'e pt·esent at the trials 
were favoured with a sight practi~Uy uniqne in railway 
ex.pen ence. When all t.he 11 a 11 sertcs of exp~l'iment.'! were 
compl~ted , the traiuiJ were a ll coupled together, with the 
except10n of the London and North-vVestern, and were 
sent back a.s one train, the enc:rines running each at the 
hea.d of its section of the wboTe train : this consisted of 
ninety c.'\rriages and six splendid engines. The Caledonian, 
Great Northern, London and Brighton, Lmc.'\Shire and 
Yorkshire, and two Midland trains went to make up the 
whole composite train, an~ we think it is not too much to 
say that a finer display of rolling stock was never before 
got together, or one which could supply 11. better idea of the 
enormous amount of t.1.lent and wealth involved in the 
working of the modern railway system. 

PROORA!IlME. 
PROPOSED BRAKE E:tP£Rl3!ENTS BY TU£ RAILWAYS A cctoENTS 

Comn SION. 
Each trnin to collllillt of thirteen pMsonget· cnrringos and two 

brnko vans; the cnrringos ron1 be four whocl ot· six wheel nt tho 
coropi'IJlies' option · tho engtncs and trnins comP.leto ~h~ulcl be 
brought. to the Dc.rhy station of the lllidland Hailwny not lntor 
than Friday roormng, the 4th J une, so n.s to allow time for woigh­
in_g the en~e, and Cllnin~C! in. detail. Each carriage to be loaded 
wtth.n wetgbt corrcs1londing wtth the number of seats, reckoning, 
my, ~cwt. per 1ent, to rcpr~ent an avorngo load of pnsscngers with 
l ogfl'!\go; each van to be ~ondcd with a w~ight o£ two tons, as ropre­
sontmg ~he average wotght of luggage 1t convoys; the weight of 
onoh camage and v"n empty t o be carefully taken; the weight of 
cnoh lon~ed carrin~o to be t ak.en in like ~nnner. : the weight of 
cn.ch cngtno used tn tho oxpenmenta, not•ng he19ht of water in 
gauge gla.ss nt the time, and approximato quont1ty-weight- of 
fuel in fire-box; tho woight of encb t ondor used in like manner to 
be noted ; first, wit.hout coke an d 'Yater; ~ocond, with water, only 
t ank full , and hoaght noted; thU'd, woaght of coko or coni in 
tender, nt startinj; ; a gonornl d escription to bo fumi"hcd of tho 
]Jnrticulars of application of tbo brnkcs of each description to the 
respective trairu. 

Tho ground seleotod for tho trials is tho lino of the Nottingham 
and Lincoln Brnnoh of the Midltuld Railway, botwcen Nownrk nntl 
Thurgtlton. Thia grotmd to b~ staked out ns may be directed, tho 
l evel s carefully t aken, and soct1on plotted. The particulars will be 
furnillbcd to the companies who have provided tbo trains for e-<· 
periment. Th'l dnya aolected for the trials nre the 9th, lOth, and 
1f nec0881\ry the 11th and 12th of Juno. All the trnins sllotlld be 
brought to N ewnrk, in readiness fot· proceeding with the tt;ale 
early in the morning of the Uth J uno. The direction in which the 
t rnins will bo worked in mnking the oxverimonts will be from 
N owark or Rolleston .Junction towards Nottingham, nnd ~ho 
carriages and engines must be coupled up accordingly. Bach tmin 
to bo provided with n elip coupling, to bo u&od M may be roquirod. 

It is desired that all comparative experiments, cla.ss by olMs 
11bould be mndo, ns n early M the case will permit, at the same tim~ 
nnd Ul'ldcr the liko circnmstances of wenthcr, wind, state of rai111, 
&o. ~h~uld the weather be fn.vou.mblo on the morning of the 9th 
June, 1t l8 proposed to commence with the experiments in entire 
trains, fitted_-up with con~inuous brakes,. taken in order ns may be 
moat converuent to the roilway compame&. 

It has been arranged, and tbe commi~sionors hnvo consented to 
make experiments on tho following trains, viz. :- JA>ndon and 
North-W utern RAilway Company, Clnrko nnd Webb'l! broke· 
Oren.t N?rthern Railway Company, Smith's vacuum brnko; lllid~ 
land Railway Company, W estinghouso brake; Midland RAilway 
Company, Clnrke'e hydroulic brake; l\lidlnntl J{nilway Company 
Barker'& hydrnulic bmko; l\lidlnn<l R.'lilway Cmnpnny Kitson'~ 
et~m br:s'ko, np~li~tl to engine an<l t~ndcr i Lnncnsharo ;nd Yot·k­
elnrc ~tlwAy, l·a~ s bmko; Caledonmn Rm lwnr, teele's nirbrako; 
N orth-E n.stcrn lt:ulwny, vacuum brake, at>plletl to engine 1\nd 
t ondor whec13; London, Jirighton, and South (Jonst !{ailwny 
" 'cstinghouae vacuum bmko. ' 

Th? follo,~ing expcriroonts to _be tried, at the two speeds of forty 
antltuxty miles per hour respect1vely :-On no nccount is ei ther the 
11tcam to bo ehut off the engine, or aro the bmke11 to be 1\}lpl icd 
be foro the signal ie given ; nor will the guards or driver be allowed 
to touch the brake bnndles or levcrtl aftor starting the trnins until 
the .signal is given; the orde~ to stop ,fill be given either fr~m tho 
ongmo-by flug waved on ongmo-whcn both driver and guard11 will 
put on brnkca, or by co~d signal !-<> gua~d : no snncl to bo uRcd except 
m the . c;q)e~1monts dircc~d ; .m mllkmg the oxpetiments hswing 
for thotr obJect tho 11toppmg an the 8hortcst possible spnco tho 
nmount of shook su8tniued in tho net or stopping to be obso~vccl 
nncl meR.Sw·od M fnt· 1111 pmoticnblo. 

F irxt Sa·it~, toith Compfdc Traio8--Stop by application of (a) 
Tender brake nod v~n b1'akes worked by band ; (l1) Tender broke, 
v.an bmke1 n.nd contmuous broke applied by g\Umle on flu~ or cord 
etgnal; (c} Tender brnko nnd contmuo1u1 brnko, ~pplied by gttards 
on flag o~ corclsigt1nl, nntl ~ngino b~ko, if any ; (d) Tontlc1· brnko 
and co~tmuous b.rake1 apphod by dn':er and gunrds, and also engine 
bmko, 1f any, usmg, 1n fMt, nil avntlnblo men ne to stop excepting 
sand tubes ; (t) A11 the }fUit.namocl (a), but using Mnrl hoxe11 of 
on&rinc~ nnd Yl\nll ; f!l Hear gmml to 11ignnl clriver by coni to apply 
his scc~ion of coutimtOUII bmke, or the whole ; lr1) As th~ ln~t (/), 
but wtthout gttar.t ~tgnnlling to drivt.•r: (h) J>rh·or to shut oft' 
stenm, and npvly continuou11 bntke, ; (i) Urh·cr to shut ofT stcnm 
nnd apply t endc1· nnd Cllf,rino bt-akes. ' 

Stcond Sa·iti-Stop H11phr t and T cll(ltr <ml!l :- (a) Ry shuttin~ 
<>,ff ~tenm only ; (b) By tonde1· brnko only steam shut off ; (<·) 
Engmo brake only- stcnm lllntt off; (d) Tender broko and ongino 
brake ; (e) 'f ender brake and reverwing broke. 

Thira Seriu-.A.rccrtain tl1c Friction of the Tra in1 of Ca!"t'iagu : 
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(n) By rltnning thom down inclinu from n state of t·e~t. ot· (/,) By 
obsonring rottu·dt~tion of motion ovor ~~ given spnco, the train of 
cswriRges being detnchod from engine by 11lip coupling. N. n. :;uch 
eupplemontnty experiments to bo made, n.s the circum»tnnccs nt 
the time mny t·ondor desirable, an cl ns the com roissioner11 mny 
think fit. The number of people on the engine of encb O'tJ,>Ot'imental 
train during t he time of the t rials is not to exceed engtne-driver, 
fireman, pilot-clrivo1·, non.commi&sioncll officer RE. forsignnlling, 
l\Ir. ·woods, Colonel l nglis, Lieut. Scott, H.K , and locomotive 
superintendent (or r epresentative) of owning company, llnd brnke 
plltentee (or ropredentt\tive). 

TilE CHEMICAL OCIET Y. 
Thurt1dny, 3rd Juno, 1 75. 

Professor AoEL, F . R.S. , Presiden t, in the Chair. 
A~'TER the minutes of the previous meeting bnd been road nod 

confirmed, and tbo donntions nnnounccd, i\le~srs. P. l\lolmoro, 
R. E. H. Goffin, (). G. Cresswoll, nnd A. cnier, wore form ally 
admitted F ollows of ~be Society. Tho 111\mes rend for tbo fint time 
were those of Messrtl. A. W. Gonnrd, .]. Bret t Ouyor, E. Gee, and 
A. N. Oow. lllessra. Falkland i\lnckinnon, Charles Thornns 
Blanehnrd, B A., Oeorge Crnmpton, J ohn (Jopo 13uttorfiold, Joseph 
Wilson Swan, Alexander Wynter Blyth, Robort ' tetton, ThomM 
Purdio, jun.1 n~!l .the Rev. W . . J .. J. Welch, 1\l.A., wore elec~eJ 
Fellows of tno Soctoty nfter thctr nnmes hncl been read t he thiJ'd 
time. 

T he first J>aper by l'llr. J. T. Colomnn, Wl\8 on "The Effects of 
Pressure nnc Colcl upon the Gaseous P 1•oducts of the Di11tillntion 
of Carbonaceous Sbnles." The nuthor finds that if the gns which 
is produced in sucb lRrgo quantities in tho proparntion of oil11 by 
the distillntiou of 11hnlcs is submitted to n tcmpcrnturo of 0 deg. 
l~nb. nt a pressure oi 140 lb. to the tKJUnre inch, 1\ (Iunntity of 
volatile bydroca1·bons having n deD8ity of nbout ·68() is obtained, 
8uitnblo to be used for air gas pui'}IOscs, or for increMing the 
illuminating power of poor coni gl\8. The amount of liquid con­
doused is about ono gallon per 1000 cubic feet of gns. The lattor, 
after the removal or these hyth·ocarbons, bul'08 with n bluo flame 
resembling tlu•t of n Bunsen's burner. 

The President having thanked the author for this interesting 
'comm11niclltion n paper by Dr. C. B rown "On the A.gdculturnl 
Chemistry of t l1e Tea Plan\1\tions of India, •1 was rend. 'l'hiB}laper 
contains a large number of anlllytical results conn ected 'vith the 
cultivation of the three varietie:~ of the tea plnnt grown in I ndia. 
In one instance it was found that in tho portion of the ten gnrdcn 
trente<l with Dr. 0. Brown's fertiliser, the yield of ten per norc 
was 494 lb., and in the unmanured portion it WM only :m7 lb. 
Analysis of the Mh of the two spocimons of tea yielded reRul ta 
which were almost identical. 

The President, in thanking Dr. B rown for his important contri­
bution to tho agriculture of the ten plant, said it would scnrcoly 
bo possible to do justico to it without st udying it in detail. 

1\lr. W ny wn.s much struck by tbc in teresting fact wllich the 
table of tbo osh constituents showedi:thnt there wM a large amount 
of soda uncombined with chlorine. n his own somewhat extended 
experience h e bad observed that tho sodium, in roost cuca, wns 
oh1efly present as sodium chloride. 

lllr. W nrrington wns nfroid Dr. Brown hnd been going on the 
old system of constmoting tbo manure on the comp osition of the 
nsh of tbo. plant. This, howevcr1 was fallaci~us. For i~11tnnco, it 
would be inferred from the llllh, tnnt the tunup crop roqwrcd much 
pot3sh an d but little phosphoric acid. It WM found, l1owever, in 
p ractice, ~hnt turnips require n pbosphn tic manure. Ins tend of 
taking t he old method of composmg the mnnuro on the reault.IJ of 
tbo analysis of the nab, the best wny wns to proceed on direct 
OX)Jerimonts. 

D r. Thudicum remarked tha t the tablo suggested n very inter­
esting point. We knew that potnsh W!\11 vory neceuary for plant 
~rowth, and it Wt\8 remarkable that 1\8 tbe lcnf grows old it losos 
ats pota,h. It would appear from this, that after tbo potMb had 
sen•ed to build up the lPaf, as it were, it Wl\ll ubsorbed ngnin into thu 
system, its pl.'\Co being taken by lime and magnesia. In certain tmtho­
logical diseMos, tbo potash in tbo coll structure is withdrnwn nod 
replaced by lime. It wouhl seem, therefore, and this wns n point 
of great importance, that potnsh WM essential both to an imal and 
to vegetable liCo. H o did not qui to ngrco \vith the lMt speaker as 
to tLo effect of lllanures. In tbo 0!\110 refen-ed to it was not tbc 
phosphoric acid but the sulphuric acid which waa acoidontly present 
thnt gave tho manure its peculiar notion. 

Professor l\1118kolyno then gnvo n short account of Mr. J. J\.. 
Phillips' paper " On the Structure and Composition of certnin 
}>seutlomcrJlllic Crystals hnving the F orm of Orthooln.se." Tbeso re­
markable crystals which occur a t H uel oates, in Cornwall, nro 
felspar crystals in which the potnsh hns been removed, and its place 
occut>icd by oxide of tin and other minomls. The author has pro· 
cured thin sections of these ory~tnls and submitted t hem to mlcro­
scopicnl examination. He doscribos tbeir 1\ppeamnce a~ thnt of o. 
mn~s of interlaced mica-like pintos of a silvery whi te colour inter­
spersed witb quartz ct-ystals and crystnls of t in oxide, and in some 
ill8tMces blue totll'lnnlino (indioolito). T he pnper contains 
nnalyses of two specimens of these pscudomort>hs of very diffo1•ent 
composition. 

The P resident said tho fellows were much indebted to tho author, 
and o.lao to ProfC8Sor lllnskelyne, for the lucid collmlonts which h e 
had combined with the summary of the pnper. 

Dr. Wright then read two papen by bimaoli and l\lr. 0. H . 
Beckett, t he fint of which W!\11 on titled "Notes on tbeSulphate11 of 
Narceine and other Narceine D erivatives." 

Aftor referring t. the pertinacity 'vith which nnrcoino hydro­
cblolide rotnins traces of hydroohlorio acid, and the readiness with 
which the for mer is decomposed by water, the authors say that in 
no c!\lle could they get any definite narceine 11nlphato more bnsic 
than tho "bisulJ>bnto," which is prepared by orystnUitting nHrecine 
from (liJuto sulphuric acid two or three timos. It hM the comt>o­
aition C:J H~ NO~, n, 0., lOH~O, but brcnks up in presence of 
wntor into moro bns.ic snlts of indefinite composition. Unliko tho 
hydrochloride, nnrcoino sulj>hntc is rourplrtcl!l decomposed by 
sodium cn.rbonf\te, nlfortling a moans of obtnining puro narceine. 
'rho action of no aeon t hydrogen on narceine r oroovos tho oxygen 
and gives rise to nn uncrystalliaablo bMe. Whon narceine ia heated 
with acetic anhydride it iH pnrtly dohydmted, nnd with excess of 
ethyl io<Udc it yields a varnish-like non.crystalline compound 
C~ JL-, N00, C,I4I. 

In the second J>apor "On the Action or Orpnic Acids and their 
Anhydrides on t >e N1\turnl Alkaloids, P llrt \ .," tho lluthon treat 
of the nction of ~ucoinic ncicl, camphoric 11cid, an d oxnlio ncicl on 
collcine, and on mol'}>hino, n.nd of tnt·taric acid on codeine. With 
succinic 1\cid tbo notion it~ not simihw to bhnt· which tnke~ p h1ce 
with the monobiUiic ncills, but n now oln,s of compOllllllR is fo1·mod 
analagous to the othylono-sucoinic noicl of Louren~;o. Tbo action 
of oxl\lio ncid on t ho rllk3loida converts t.hom into 11. mixture of 
polymot;dCll, from which, in onoc!\8o, clicodcinoand tricodoino wore 
1solatoo, n.nd in the other diamol'}>hino, trimorphine, 1\ntl totm­
morphine. 

P rofcMor Abel having thanked tho author, a paper on the 
" Action of ('hlotino on Pyrogallol," by Dr. J. Stonhouso nntlMr. 
Chl\rles E. Oroves, was r ead by t ho latter. In this pnpor tho 
authors doscribCI two compound11 they ht\vo succeeded in propnl'ing 
from pyrogAllol by the action of chlorine on it in 1\n accb1c 11citl 
solution. The fint, mttirfl(ltt/lof, <'1• H , 0111 0 1., is oht~1inctl by 
saturuting tbo ~olution in the cohl, and t hen heating it to 70 !leg. 
Cent. in tbo current of chlorine. On cooluw tho now compouu,t 
is deposited in bar1l h1strous crystals, inaolubTo in water, but very 
aolublc in other. The other comJ>Ouml, ltul..tJ!tCIIInl, <:~o llu <Jlu Ou 
+ 20Hl, ia prepnred by saturating th<' ncotic aolutiou in the cold, 
and then ndtling about one-fourtb of its bulk of concontrntotl 
hydrochloric Mitl. 1'ho mutnro then solillillce t o a masa of miuute 
ery8ta.ls, which nro p1u·ificd by pre88u.ro, nnd oryatallisntion from a 
miXture of otho1· nnd benzene. Leukogallol ia moderately soluble 
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in ether, nnd readily soluble in w.~te1·. H tn oJlt~ at 10 I th'"· ( '<'•l t . 
find i~ 1\t the lltlluc time decompodod, giviug rit~o to 1111w o•·)·~talli u~ 
)'rotluctll. 

1\lr. Lowis then ~vc an account of three form in which mniro­
gnllol ery~tnUises. 

The Prc. idcnt ht\ving thankotl tho authors for t heir intt'rc~tin"' 
communication , l\l r. W. H. l'erkin t oad 1\ paper "On Nitro;~li.tnrin.~'~ 
H e fintle that the nction of nitric acid on cliRcct) ll\litarin prtuluces 
nitroali~~rin . 11 H , (N'01) 0,, n very definite. anti Rtnl•h• botly, 
oryst:illJ~mg m o~nge yellow needles, an.d dt~~o lving in eanstic 
~nh w!th a.. be~ut•f,ul bluo colour. l{~ducmg nge!' h con''t'l't this 
mto amuloahz!ll'lll <J1o H, (H1 N) O,, wh1ch crystallil"'s from nkohol 
in dnrk chocolato·coloured noodles with a greoni~h 'ltotnllic Ju ~t.t•e. 
The solutions of this substance aro crimson 1-eol. an•l it, nlknlino 
derivatives nro of n siroill\l· colotiJ'. 

Nitron_liz~rin pro~~ces! '~th nluminn, J?10rdant' of nn omngc red 
colour 81m1lnr to aunn, nnd with IJ'on m••rtlnnh 1\ tccldish 
purple, whilst nmidonlizarin gives a purple 'vith nlumint\ mottlnnt 
and a bluish violet or steel colonr \vith iron. lsoth thc.'sc f\Niva~ 
tives dyo unmordanted ~ilk, nitronliznrin a clr·:u ~oltlef\ colour 
and a.midonlizarin n put1>1o t·od. 'fh <1 nuthor nho gnvo nn account 
of monncctylaliznrin Cto H, (0~ I~ 0) 0,. It ory11tn llit~<'~ in golden 
scnle~, and, like the dincetyl dorivnth•o, is J'Cadaly df'compo~cd by 
alkalis. 

The P resident thnnked the author, in tho nnme of the fellows, 
for hi11 vnlunblo nnd intercstiog paper, nnol Mr. H. Williomson 
then rend a communication "On some Metalhc l><'rivativc.s of 
Coumarin." AI~r noticing the silver COIDJ)OliDd ( 'o J le o~. Ag-J, 0, 
obtained by lllr. Porkin, the author proceeded to &:i"o a clc~cription 
of the vnrious dodvntives he hntl obtained. The 11otlium compound 
Cu H.o~. 2Nf\ H O forms n yellow gummy product. whioh cloos not 
cystnlliso. 'Vhen boated to 130 deg. <Jont. it loses wator,nnd then no 
longer yields ooumnrin when treated \vitb on acid, h •tt nn nmol'}>hous 
bro'm substMce. The potMsium compound C. Hr o,, 2 K H 0 ia 
very similar. The barium compound is not cryst alliMblo. All 
these are prepared clirecUy from coumarin and nn :~qucoliS solution 
of the biUio. The lead compound, ~ 1-4 01, 2 Ph n, is obtained ae 
a bright yellow precil>itnto on adding J>lumbic nitmto or n.cotato to 
n solution of tho sodmm compound. 

T he lMt paper was on "'rho Action of Dilnte Mineral Acids on 
Rlenching P owder," by l\Ir. 1•'. l{opfor. The author, nft<'r noticing 
tho conU~oting stll,tcmenta n.s to t!>c nature of tltill important coa:n­
pound, gtves details of the oxpenmcnts he mndo hy cnrefully tba­
tilling an !lquoous solution of carefully 11repnred chloride of lime 
with vl\l;ous ncida, 1\Cetic, hydrochloric, nnd nitlic, in tho propor­
tion sufficient to libernto only the hypochlorous n.cid, a sumang tho 

fonmlla Cn. { glCl proposed by Dr. Odling to be tho correct one. 

In nll CliSes ho found that pure hypochlorous acid WIUI obtained 
free from chlorine. It wotlld seem, thoroforo, that the view of the 
constitution of this compound otiginnlly proposed by Gay L ussnc, 
or that of Odling, is tlJe correct ono. 

The next meeting, the last of the session, will tnko plnco on 
Thunday~,}7th June, when the following papertl will be rend:­
(1) "On Nitrosyl Bromide and on 'ulphur l:$romiclo1" by 1\lr. Ill. 
M. P . llluir. (2) "Notes on tho Chomilltry of '1'artat1c and Citric 
Acid," by l\Ir. K W arrington. (3) "On the .Action of Nitric Acid 
on Copper, Mcrou.ry, k.c. , especially in tbo Presenco of l\Iotallio 
Nitrntes," by Mr. J. J. Ackwortb. (4) "Decomposition of' Vater 
by the joint Action of Aluminium aoid Aluminium I odide, Jkomido, 
or Chloride, inoludin~ lnatnncos of Roversc-nction," by Dr. Clad­
stone nncl Mr. A. Tribe. (5) "On Acbromatito, n now l\!olybdo­
Arseniato of Lend. " (G) "Now Hoactions of Ttmgstcn," by l,rofessor 
Mallet. (7) "Ou the Action of Chlorine on Acetamide," by Mr. 
J. 'V. Provost. 

THE BF;J,Ol.\N l ttON TnADE.- Tbo cUJTont aspect of this tmdo ia 
ono of extromo quietness. 'I'hore nrc inquiries for mils, ti ros, 
plates, puddle bars, but Bclgi•m 61·ms stt\to thnt thoy find it 
difficult to comt>eto with England in rog•ml to such lllitUriel. 

ENOLH:IIC 'OAL IN Bt:LGll' l l. - OflicinJ fl,()\•iccs from llmsscls 
estnbliah the somewhat remarkable f11ct that we n.ro sending more 
and more of our cool to Belgium. I n the first four months of 1873, 
English coal entered Belgium to the C'l:~nt of 40,000 tone/· in tbo 
lint four months of 1874 it waa imported to the extent o 00,000, 
1md in the first five months of 1 75, to tbo c.-dent of 130,000 tons. 

LONDON ASSOCIATION o~· F oKt::U£N ENUil'EER8 Ml)) DltAUOH~­
arEN.- Tho monthly sitting of mombon bold on ntiiJ'dt\y, the 5th 
inBt., wM very numerously attended. It wns presidctl over by 
1\{r. Joseph Newton, C. E. All tumnl, t he election and nomination 
of now members took precedence of tho other business of the 
evening. Among those elected wcro i\lr. Alfred " ' · 0. Woeks 
(hort iculturol engineer, Chelsea), lllr. 0. Trench (of tho Gun 
Cotton w ·orks, l~aven~ham), i\lr. llolohouse, and Mr. W . J. <:onnor. 
Mr. Ainslio and Mr. John H ogg were n om.inntc•l for ordinlU')' 
roembet'tlhip, antl l\lr. Aubrey wl\3 n.ppointcd auditor. Tho chair­
man next introduced Sir Dnvi<l S \lomons, who, with the aid of 
models, beautifully constr·ncted by i\lr. Hntemnn, and which com­
prised n lino of railway forty feet in length, with two locomotives 
traversing it, explained his nutomlltic (electrical ) sy&tom of sig­
nalling. Mr. Lloyd Wise nfterwnt·ds introtlncoc.lnresolutionadvono 
to some of the ]>rovisions of the proposed new pntent lnw, which 
was carried. 'l'ho meeting tormmatod nt a late hour. 

0PE.NINO OUT Ot' EXT£1\>IIV& COAL i\ll.NE:i IN l'llll>A.-During 
the pres~nt w~~k, Wang~Ching-Yong, .nn lmJ,>erinl .Co~ias~onor 
f~om Chma, ~~1ted the :south Yorkllh1r0 colli01-y J18tr1?t, w1tb a 
VIew of exarommg the most modern and powerful mnclunory \18ed 
in d rMving coo l l\nd carrying on tbo work in connection with large 
collieries. It 1\ppoan that tbo I mperial Commillsione1· visitoc.l tho 
district nt the instance of tho Chinoso Oovommont, who aro about 
to OJ>en out somo large conl-minct1 in thntco1mtry. H e W!\11 accom­
parued by John 13ourno, Esq., <J.E. of London, Conaulting l!:n­
gincer to tho Chinese Government nod Mr. Lenrmnn of London. 
On entering 13nmalcy, he WRS received by .Mr. W. H . P eacock, 
jun., mannger of the H oylnml ~ilkstono Collieries. After 
luncheon at the King's H ead H otel,\Bnmslcy, tbo party visitod tho 
collieries belonging to tbo Dotlwortb nntl SUkstonc Conl a nti Iron 
Company, where tho Imporif\1 Commissioner ins}lectctl tho surface 
plnn t

1 
and nfterwanls descomlecl the 11ha fts 1\nd viewocl tbo 

workang~, with which ho seemed gret\tly lllll'priscd. llo next 
paid n visit to the lllonk Ht·otton <:olliOIJ', ne1\r Unrnsley, 
where there nro probably n. couple of tbo largest horizont...'\1 
winding engines in Englanc.l. After vie,ving the pll\llt u.nd 
appliances, the Imperial <Jommissionor c:cpreSI!cd his tlesirc to sec 
n colliery whore a l tugo quantity of water bas to bo pumped. It 
may be t~tllted thnt ono of hia chief objects in visitm$ England 
wns to inspcot arrangements nntl machinery for clennng mines 
with Wl\ter. Up to tho presen t trimo ono of t he greatest diJlicultioa 
w~oh has been met with .in connect ion with. mining opemtion~ in 
Clunu hiUI been tho l1trgo mflm. of w11tor wb1ch htus been met w1th, 
and which lulJI stopped mining opet-ations, or in torfot·od 'vith them 
to a serious O'l.tont. The commiMionot· wtls next driven to the 
W nth Main Colliery nt W'nth-upon-Donnie, where something like 
120,000 gnllons of water )>Or hour hns to be pumped, the water, it 
is believed, boing dmined from some of the heavy collieries in tbo 
immediate locality. 'l'bo 111\rt¥ ne'l.t visited tho Molton Iron­
'"orks, belonging to 1\Iessrs. ''. lL and G. D nwM, whore ho 
in11poctctl the blMt fmnnce8 nntl the other npplinnccs u~ed for 
producing flnishod iron. 'l'bo nc'tt plnco vi~i tod wos tbo 
Floylnncl l=\ilk8tono <.:olliories, whore ho mndo a very minuto 
inSI>ection of the htt;O and suh~t.ultinl 11\\l'faco plant which is being 

!Jut clown for workmg the ~ilk~ttono ~UtiUJ. Uurins the week ho 
1ns aho visitecl tho work. of Sir ,l ob.n Hrown nnd tho~o of Mel'tlrs. 
('an1mell 1\1111 Compnny nt 'hcllidol. It mny bo lltl\ted tbot t he 
l m)lOrial Commissioner is an t1ccomplh1hed <Jhineae achoh1r, nUll hu 
nlrendy spon t some time in Vl\noua )>M'ts of Europe. H e Cl\D 
speak Gormnn 1\ntl Pt-cnch fluently, liS well 1\8 a. fuir nmoWlt of 
:English. lt ia believed boforo lo~< vi.ng Hnglnnd ho will gi':c Or!l?rs 
for n largo quantity of mining m ncbincry to tnkc out to hill nnttvo 
couatry for develO)>ing mining operntions thoro. 
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.RAILWAY MATTERS. 
TnEI\E nrc now com1)lotccl nud in opcrntion 325 miles of the Te:tu 

aml l'ncifio Rnilroad, an<l it is upected that during the present 
yct\J' 125 miles more will be• complctecl nn1l put in operation. 

:'llOKT of the membcrR of tho Jt'rench C'ouncil of State are, @1\ys 
the Conti11('1ltnl 1/n·alcl favoumblo to the "ubmarino tunnel 
scheme. They hcwe commi•l'ioned M. <.:ollignon, the engineer, to 
draw up n report conccming the undertaking. 

THE report of the <lircotor11 of the great Indinn PeniniiUII\.l' Com­
prmy states tbnt the milwnys worked hy the company during the 
hnlf-yenr were 1278~ miles; the tate lines (11inglo tr.Jck) were 1!)1~ 
milea, worked for nn nvernj;e of three months, mnking the totnl 
length 1<\30 m ilea. The Ntzcun's Stotc Rnil\l'ny, which wn.s opened 
for traffic on the fiLh of October, 1874, wns connected with tlus 
compnny's south-enst lino nt Wadi, 257 miles beyond Poonah, nnd 
Gli miles "hort of RnichooJ·, the junction with the MndrM rnilwny 
system. Tbe numbor of trnin mileM rnn upon this compc:my'slines 
w:~s 1,G4<l,:380, being nn increru~o of 81,35!> 1'\ID in the coiTCsponding 
hn.U ycnr of 187:3. 

WE undcrstnnd, H~y8 the RailwO!/ NCI!'Ri th~t c~ptnin Tylor, 
R.l£., with two ominont rnilwny ongi.noor11, 1nve been requested to 
net on the plll-t of the Ottomnn Oovcrnment in tbo 1\rbitl'ntion 
which lu\.8 been dcciclcd upon to settle all pending differences 
between the Turki11b Oovemmont nnd Dl\ron Hi.rsoh in connection 
with the lloumoli.nn milwny~. The two nrbitrators appointed by 
the Pol'to 1\fC Server l>n.shn, formerly Minister of Foreign Affnir11, 
nnll nftcrwnrds Amhnii8Mlor nt l'nria, now n member of the Council 
of State; nod Odi.nn .J<:ffondi, nlso n Councillor of State, nnd n 
member of the Budget Commission now sitting. The arbitrnton 
on the part of Bnrcn do Hirsoh, who hnvc been designnted, butnre 
not yot dc6nit->ly np\1ointed, nro Count <le Prokesch Osten, ROD of 
the well-known dip omati~t of the anmc name, who wns for mnny 
year" A\llltro·Hun$nrinn Ambassndor in the Turkish cnpitnl; tbi& 
nominee holds n high nppointment in thcAustrinn Railway ndmin­
iatrotion; M. do Kromcr, Austrinn Councillor of Stnte, is hiM 
probable collel\guc. Cnptnin Tyler nnd the English engineers will 
GOt n11 technical ndvisera to ita nominees. 

TuE .Umnt B a·aitl 1111ya :-" The working compnny of the Otto­
mnn railways hM, we learn, stopped the works which were in 
progress on the Shumln lino, nnd which, nfter several years' delny, 
bad at length been begun in October Inst. If we nro rightly in­
formed, tbo ptincipl\1 cnuso of this stoppnge is the non-payment of 
the bi-montlily ccrtilicntes presented by the company to tl1e Govern­
ment. These corti6cntcs bnving romnined unliqwdated for more 
them abt months pMt, the company hn.s, it nppears, found it impos­
sible to go on mnking ndvnnces to the Government for the execution 
of the works, and is now compelJod to di11miss its workmen. Under 
ony circumstances this step is very greatly to be regretted- the 
more ao since it ia nlwnys muoh leas cn.sy to take up ngnin works 
which hnvo been suspended thnn to cM-ry thorn out interruptedly. 
The Shumla lino, which, according to the existing contract, ought 
to hnve boon comploted 1\t this ve1·y time-that is to say, by the 
18th of 1\lay, 1875-is of pcoulinr intorcst to our public, inn.smuch 
t\.8 it would hnvo put Constantinople in railwny communication 
with tb~ 1:ost of ~u~pc, through its junction nt ono end with ~he 
Ynmboh lino, wh1oh l8 already bolng worked, and at tho other w1th 
tho railway from Vama to .Roustchouk In a strategical point of 
view, moreover, it would hnvo been desirable that the stronghold 
of ShumlA should have been connected ns aeon ns possible by rnil 
with the interior of tbc empire." 

TuE report of tho tliroctora of the Mnclrns Rni.lway Compnny 
states thnt, considering th0 gnnt amount of injury which wns done 
t o vruio\lll parts of the rnilwny by the extraordinary severity of 
the floods m October IMt, it wns, in the opinion of the di.reotol"!!, n 
proof of the energy nnd akill of tbo company's officel"!! that tbo 
permanent wny should hcwo been speedily restored to working 
order, and tbnt t})e trnffic receipta of tbo lino should not bf\\'e been 
more injuriously nffeotcd. At the Oorinttum-bridge, on the south­
west line, .6vo nrohcs wore swept nwny. At the Chcyer·bridgo 
6ve piers nnd two nbutmont tt, nnd nt tho Pnupugneer-bridg(l four 
pormnnent and two tcmpornry piers were wnsbed away. At tbo 
Cbittrn.vutty-brid$0 nine piers were destroyed, and two seta of 
140ft. gi.rden earned nway1 besides two more much damngcd. At 
the Pc11nair-bridge two 1ners were destroyed. Besides the fore­
going, innumernble other cn.suoltics of a minor description were ex­
perienced on several 11arts of tho lines. By the most strcnuo\IJ 
exertions temporary ropnin of the ruined structures were effected, 
nod through trnffic wos re~umed on the south-we11t lino by the 4th 
of November, within ten <lays of the di.sa8ter; o.nd on the north­
west line through communicntion wna fully established on the 19th 
of January last; but it hnd boon previously restored i.njru-t, sub­
ject to transhipment of light goods nnd pru~sengers an ferrying 
ncross thrco of the riven, on the 17th of November, alter an 
interruption of twenty-three dnye. The ncti.n~ chief engineer, in n 
letter dated the 5th of March, remnrked thnt 'designs for the rc­
con•truction of the damngocl portions of tbo bridges hnd received 
the sanction of tbo Oovcmmont." They were being executed with 
the greatest possible energy. Tho works nt the Obeynir, Pnupug­
ncc, nnd Ohittravutty bridges wore eo forwnrd that the engineer 
believed they would be ready for traffic by the 15th of April. 
If no heavy frcshes en me do\m before the end of l\lay be expected 
that the bridge over tho Pennnir river would be restored by that 
time. Precnutione would bo taken to prevent, if possible, the re­
currence of such di.saatcn in future. 

AN o:c:perimentnl trial trip from London to Cnmbridj;e nnd back 
hl.l4 been mndo on the Orent Northern Railway m order to 
test the performnnco of ono of Moon's boudoir sleeping cars, 
described by the proJ?.rietors na n new design of n 01\JTiage of luxury 
for the public. We have nlready mentioned the fact of these cars 
being 11110d on the Pnris-Viennn lino. The car, which fully juatiJies 
by the perfection of ita fittings, the term n "carriage of luxury," 
is 30ft. loog1 nnd differs from the Pullman sleeping cars in two cbiof 
ohnracteri.sttca- fint, thnt ioetend of hnving one largo room, it is 
~vidod into four small compnrtmonts !lr boudo_in; secondly, thnt 
1b beds nro plnced trnnsvoreely to the hnt> of ra1lway. Two of the 
cotrpartmonts mnko up four bcd8 enoh, and the remaining t\vo 
make up two bod11 each; nod they nro perfectly enclosed nnd 
secluded on nll sides. During the day-time the enme compart 
monts will nfford seats for eighteen p1111sengers. Tho cnrs nre fitted 
up with lnvntorics for ladies nnd gentlemen, nud n.n attendant 
trovols with eneh, nnd cnn be summoned by n bell from each bed. 
In the benuty and finiah of ita n.ppcintmcnt8 the car is quite equal 
to thoso of tho Pullmnn Company, n.nd it \)Ossesses ono speciaJ con-

. vonionco which is worthy of note. This IS n. eet of small steps in 
cnoh com\)n.rtmentt so nrrn!lged thnt th~y fo~ the support of a 
table wh1oh cnn Do uneb1ppcJ and lrud nll!de, and then they 
nasi.st pMScngers to mount into the upper sleeping berths. 
When they woro tint intl-oduced, nithougb tho comfort of 
their aleeP,ing. berths wrut m.u~h appreciated, we beard compl~ta 
of tho oacillnt1on duo to a ngtd wheel bn.ao for ao long n Cl\mRJO· 
In the oor tried lntely thi11 oscillation wns overcome by ~VUlg 
some latcrol play to tho wbeela, nnd the tm,•olling WM adnuroblo 
in it¥ steadiness. Tho journey of 59 miles to Cambridge WI\B made 
in 1 hour 27 mi.nutes

1 
and the maximum epced attained was nt the 

rate of 60 milea an Dour. The car is not of the newest pattern, 
nnd ita weightr--14 tons-cxccoda by 3~ tons that of some whlch 
arc now running on the Continent, and wlllch afford oqual accommo­
dntion for the anmo number of paasengen. The compn.rtmenta are 
lighted with tbo new rni.lway lamps of the Silbcr Light Comp&ny, 
which will nfford to the occupants light enough for rending or pur­
•ui.nt other occupntiona, nnd wbicb can be screened when the timo 
comes for retiring to rest. In thus following the good examplo set 
by tbo lUidlaod, the Orent Northern Com}>nny deserves the tbnn.ks 
of all who mnke long journeys by it ; nnd ns soon 1\B tbe car comes 
into '-enorol \liiO on tbo lino, it will be possible to go to bed between 
King S·Oroll8 nnd Peterborough, ru1d to wako refreshed nt Edin­
burgh or at Perth. Tbo obnngo f1•om tbo former srstem will not 
fail to be appreciated wbon the time cornea at which tourists and 
aportmlen turn theit· f"cea to the north. 

THE ENGINEER. 

NOTES AND MEMORANDA. 
AcconotNC to tbo Amn•icau Cltrmil!t1 offef\•esccnt baths nre now 

re~ommended by some J.'rench physiclf\ns. A certain nmount of 
acul ctu'boOBto of aodium is 1li~solveol in the wnter nnd sufficient 
~ydrochl.orio ncid nearly to noutrnliso tbo sodiu~ salt is nddcd. 
:Salts of 1ron and othel'llllta mny nbo be nddctl if required. 

Acronlll:>o to the Zrit.•rh1·ijt dt11 Vtrtillll Dwlsrha· f,,tn!ia'r~ 
Dr .. n edoer cnlculatcs that for every cubic metre of gas recorded n~ 
b~vmg }>Wed through n wet gas meter, twenty-three litres of 
aqueous vnpour, or 2·a por cent. by volume of the gos unrecorded is 
ll<Jueoua vnpom·, tnken up by tbo pnsS/Igo of the gl\8 through the 
wntcr. 

SWEUI~II OOWR}II\PCr8 report the discovery er n largo deposit of 
}'cm~tito i.t'On ore in tbo tbMtrict. of Norclland, Nonvay, some 15 or 
20 miles from Hodo, nnd only 1\bout 10 or 12 miles from n Norwe­
gian pert which i11 oompleloly free from ice. 'fho nnnlysi8 of tbo 
ore shows that it contnin~ butweon 5.J and (i7 per cent. of iron aml 
011ly a very snr11ll porcon tngo of phosphates. 

THE 1Ja~8il·et 8tntoa t.hnt now silver nnd iron mince hnvo boon 
discovered in tho neighbourhood of Bntoum, on tbc A.aintie con.st 
of tho Blnck Scn, but thnt sufficient is not yet known of thorn to 
cnnblo no O}>inion to be formed of their value. The snmo popot· 
adds that the worki.t1g of tho CO}lpor mines of Ktrre nenr CMta­
mouoi, which hiUI been abandoned by the Government, is nbout to 
be resumed. 

Tm; hydrographic office at Poris hiUI begtm n l>rocess of engnwi.ng 
on copper which promises by its rnpidity nnd the moderation of its 
price .to bo vory widely useful. It consists in substance, first, in 
cov~~g n plnte of COII}lCI' with n thin shell of adhering silver, upon 
whiob Jsaprcnd n thin l~1yer of co~oured vnmish; second, in drawing 
ther:on, w1th n dry pomt, ~be hne~ of to}Jogrnpby, and letterin~, 
prcc1s~ly ns ono ongrnvcs wtth a duunond upon stone; third, m 
cOITodwg the traced pl\rls by means of the perchloride of iron. 

"ONE or two of our uohnngcs" 111\YB the .Amtrican. !Jianufac­
tr'''n', " seem hnlf inclined to doubt tbe conectness of our statc­
m~nt tha~ iron bad bee~ recently rolled in t~ city-Pittsburgh- so 
thm that 1t would rcqwro 10,000 sheets of 1t to mnko an inch in 
thickness. We bnve the word of the proprietors of the mill, men 
who atnnd high among their follow-monufaotnrers nnd the com­
munity generally. We hnve also seen a sheet of it oursclf. I t is 
so light that nn ordinary expirntion of the brontb will blow it 
awoy, nod sccma to be about ns thin and soft ns gold lPaf. " 'e 
h~vo ale doubt that it is thin n11 olnimod." 
~ l'APEn on ~he smelting o~ iron ore with lignite, by R V on 

l'Wiohonbnch, will be round m the .Ba·u·und llu.ettcrwwni•rltc 
Zciturlf!.J No. 24, lSN. The author, nftcr reviewing tho projects of 
Oerston, 'Wagnor, Mietscb, Khorn, Siemens, and otbers, for 
solving thia Jll'Oblom, goes on to proposo the following plan :­
(1) For the older lignitcs, n blnst flrrnnco of moderato height, with 
a very hot bln~t, ~ prevent n sintcring of the coni. (2) With the 
moro recent bgmtcs, to dry thorn so os to expel nU hygroscopio 
and ohomicalJy-combincd wnter, nod to use these nlso in low ftrr­
nncell. (3) To cnrry on fw·ther oxpelimcnts M to the coking of 
the lignites. (4.) 'Vhoro there nro largo quantities of fine coal, to 
use this in ono shnft for the reduction of tbc ore, which is then to 
be smelted in another ehl\ft with tbo conrsor conl (6) In case tbo 
preceding methods nro not successful , to try n partial or totni 
treatment of tho ores 'vitb gns produced from the lit.'llites in 
genera ton. 
PnOt'I!!I!~On CJ,;\0:.-ITONE, F.R.S., conoludf"d his lectures on 

Chemical Force nt tho Uoyal lnt~ti.tution, by describing a sories of 
cxv.eriments, wbicb hnvo rilceotly been made by himself nnd l\Ir. 
Tribe by menns of what is called CO}lper zinc couple. When thin 
ahcets of zinc nro immersed in n aolution of cupric sulphntc, copper 
is deposited upon it in n minute Rtate of division, and thus tbo two 
metols touch nt myriads of points. When tbia couple is immersed 
in a binary liquid, the liquid nt cncb point of junction is exposed to 
tbo full cbomicol or electro-motive force of the metals. I t was 
shown thnt this obviates the great difficulty thoro often is in de­
composing n liquid on account o( the "resistance" whlch it off en, 
nnd th~ l~turer e:c:l1ibitcd the breaking up in this way of pnro 
wntor, 10dido of ethyl, chloroform, nnd mnny other substances with 
the production of pure hydrogen, zinc ethyl, bydrides, &c., nnd 
aeverol bodies J>rcvio\lllly unknown, some of which nro 11pcntnno­
O\lllly inflnmmablc in the nir; in fact, one substance which hod 
never been ~ado before Wf\8. propnl'ed expressly. for the lectnre, nnd 
was nnmo<l zmc ctbylochloflde. 'l'hc copper zmc couple hna been 
prnotically n}>}>licd to the production of ccrtnin organic compounlls, 
ond to the determination of nitrntcs in t>otablo waters. 

A V.EUY curious fnct with regn.rd to whnt may be termed nitro­
glycerine com~;~ounds J>ropor, such n.s dynnmite, litbofraotour, nnd 
others in wh1ch the nitroglycerine is not \lllcd combined with 
another explosive, 'v"a brought out by J\lr. Nobel, in the paper 
recently rend by him before tbo Scoicty of Arts. The power of tbo 
nitroglycerine compound ill almost eXActly in proportion to the per­
centage of oitro~lycerine \l'hicb it contains. Taking the power of 
pnro nitroglycenne at 100, he llhowed that dynamite No. 1, wbiob 
contnins 75yer c:ent. of nitrogly~erine, possessed 74 p~r cont. of.the 
power; whilst htbofroctour, Wlth 55 per cent: of rutro~lycennc, 
possessed 53 per cent. of the power of pure mtroglycerme. Tbo 
presence, therefore, of the charcoal, sulphur, nnd barium nitrnte, 
m addition to tho kieselgubr in tbo lithofmetour, adds nothing to 
its strength. ComprCliScd gun-cotton is of the snme power M 
dynnmitc No. 1; tbe patent cotton gunpowder (which contains no 
nitroglycerine) is but 12 per cent. wenker. Equal proportions of 
nitroglycerine nnd compressed gun-cotton hM n power midway 
between pure nitroglycerine nod dynamite No. 1; nnll a mi"tture of 
20 ports nitroglycerine, 6~ parte chnrcoal, nnd 80 rnrts ammonium 
nitrate occupies the snmo position. A mixture o 4 parts mealed 
gunpowder and 1 port nitrogtrcerino hns but one-holf tbo power of 
pure nitroglycerine : which, m ita tum, bna 4! times the power of 
Ourtia nod Hnrvey's oxtra strong blnsting-po,l'der exploded with n 
detonator. 

Tu B retJort of Mr. T. VntUJtavem, executive engineer, D.P. " '·• 
upon the OXJ?lornticn of Col. ApJ>legBth 'a SUJlposcd oonl-field in the 
Ki.ston distnot1 leaves little doubt, says the M ini!l(J Jowrnal, that 
there iH nn cntrro absonco of conl over the whole nrea which WM 
boliovcd to contni.J\ thnt mineml. The bore-boles bnvo all been 
put down until the motnmorphic rooks were reached, nnd no coal 
nor nny oombuetiblo substance Wl\3 met within nny of thorn. In 
addition to this Mr. Vnnstavcrn closely examined the ground o\•er 
an nrca of 68 8<J.Unro miles, nnd searched carefully for fossils \vith­
out succelll!. He remarks thnt no "conl-benrin$' rocks nor outcrops 
of coni or nny combustible matter was mot w1tb," and expresses 
his opinion that ''by the nnturo of rocks there certainly cnnnot be 
nny cool," nnd in this view nU geologists will probably ngreo with 
bim. Col. G. W. 'Vnlkor, R..E., sccrotnry to Oovernm~t, e:c:­
prcsscs his rei'fCt thnt be hna to concur with Mr. Vnnstn.vem'11 
views, but the oxplorntions havo been so complete tbnt he feels 
sure that if conl existed at nU in the plnco some signs of it must 
ha vo been discovered. Tho borings hnvo been made M close ns 
lJOssiblo to the pita dug by Col. Applegntb, 1\od in every instance 
bavo boon BUnk below the bottom of the pits; in ad<lit1on to this 
1\lr. Vnnstavem, nt Col. 'Vnlkcr'srequest, cleored out the horizontal 
shaft in which it wns understood Col. Applegntb found aometbing 
resembling coal, which he wa.s able to burn, but nothing wns met 
with oxcopt abate. It appears that Colcn"l Applegath Wt\11 misled 
by n black olny shale withgrapbitcnnd d~rk-brown clay, which might 
be sup}>OScd to have been tnkon from the immodinte ueighbourhoo1l 
of coal. It seems thnt thiH view was at first entertained by Col. 
'Valker nnd lllr. Vanetavel'n, but systematic exj?lomtion hru~ 
ontirely dispelled the illuaion, ond left no hope of finding coni in 
the Ki.stna district. Col. Applegntb mny congrntulllto bim110lf tbnt 
the entir'l 8Ubjcot hM been thoroughly invcstigR.ted nod settled, 
and that !Uthough it has been proved thnt nu coni exists tho 
similarity of the shnles met with to thoso found noM coal rolleve11 
him from 1\DY l'Oproaob for having nnticipnted the ex.istonce of ccnl. 
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MISCELLANEA. 
SLATF.t!hcl"ing bns been odoptcd in tbo librnry of the Greenwich 

Observatory for bound mnnuacri}Jtll. 
Tm: new nl!lloon wet dock nt Bombay Wl\.8 succes~fully 011encll 

on '.ruesdny, the Atenmer ( 'nrnlioc being the fi.nt vessel to enter it. 
At the !ll}t:flun· which followed Mr. l)onald Grnhnm pro}>Oscd n 
toMt to tho 3ucccu of the dock. .Mr. Gubbny J'CIJ>ondcd. 

EL.EC'TRIC ecienco occupies n plMc of no menn importance in the 
now oper:~ house in Paris. A epecinl room is set apart as a. bnttery 
room, in which 360 Hunften'e cells, arranged in sets of 60 on rough 
pinto gln.se tnblca, nro monipulated to pMs n current to any part of 
the atnge, 80 os to direct tbo electric light Ul>On nn:v point of tho 
sconcry. 

T111; now cnblo nbout to be lnid between Auatrilia. and New 
Zenlund, in connection with the Enstern ExtctUJion Telegraph 
Compnoy's system, will receive ll}lccial guarantees M to rotes from 
the Now zc,lland Government. Tbo coutrnct for tho new cnblo 
will be unde1·tnkcn by tho Telcgrnph Construction nnd 1\lni.nton­
nnco Compnny. 

'I'll f; Now TiritiHb ll'on Compl\ny dist1ibuted, on Tuesday night, 
to miners who some time ogo displayed not n little bravc1-y in 
rcstoring tho workings of the Wynnstny pit, belonging to the com­
pany, which had tnken lire ond wns for n time closed up, gifts of 
money nnd silver medals; nod to cnch of the vnrious colliery 
mnnogors n. piece of ploto wus presented. 
~ Amoricnn eatnbli.shmont, tbe l'ortsmouth Foundry and 

l\11\Chinc works, is mnking 1\ pair of aheo.n for the Aurom Iron 
works which will weigh •10 tons and will clip l~in. plate, the knivea 
clonri.ng l Oft. every revolution. .l'llr. A. 'l\1. Bonl, nn old Pitts­
burgbcr, is superintendent of tho works. The founcb-y is snid to bo 
the finest building of the kind in tbo State. 

THO!!P. who feel nnxiotl8 regarding tbe 1111fety from tiro of the 
Orccnwicb Observatory, will be rcn.ssurcd by the li\Bt report of the 
Astronomer Royal, from which it nppc81'11 that thoro are on tho 
observatory grounds three lire-plugs, always charged witb water nt 
n pressure of nbout 100ft., nnd thnt the observntory is pro,~dcd 
with 220ft. of lnrgc lire-host!. Tbc auistnnts are penodically 
exercised in tbo use of tbc boee. 

TttE Agricultw'l\l Society of Frnnce h1111 organised a competitive 
trinl of teat>ing mnobincs, to tnke plnce at Versailles, in July. Tbo 
prizes offered for those of Frcnoh mnnufncture are, fi.rst, 500f. nnd 
a geld mcdnl ; second, 200!. and a silver medal ; nnd variOUB 
honourable mentions; and next, for those of foreign countries 
similar rewnrd8; ln.stly, 000£. offered by tho council-genom! of the 
Oiso for n trial botweon tbo two prinoi11al winning machines, 1-"rcnob 
aocl foreign. 

A COIUIRiiroNOENT of n Oermnn pnper, writing from Yokohamn, 
says:- " 'l'ho consumption of t>otroloum in Jn}>an is very lnrgo, 
nnd ehiploade nrc received from Americn. J npa.n, howovor, 
possesses Dtl)lb t.hn apring11 in her own territory, and some timo 
since bohisaJm Sohujo was sont to Pcnn.sylvanin to obtain infor­
mation relating to tbo procell8 of production nnd prcpnmtion. His 
son is still in tbo States purohnsing the necessary mnchincs and 
perfecting his studies of tho subject." 

AT Liverpool tbo Oeorge'a Landing-1tage hi\B bad nnotber nnrrow 
escnpe from destruction by fire. Tbe stage is now in the graving­
deck nt the Canndn Works, Birkonhcad, and on Monday o.Ctcrnoon 
there w11s a 6ro on these premises. The firo broke out in the 
mortnrmill ynrd, and n qunntity of timber became ignited; but tbo 
flomes were soon extinguished by a hose from a Pacific steamer. 
:t'bo 6_tag?, which ia boiog ropai.red_. wM moved fr~m the position 
ID wbJcb 1t wn.a moored, othc1 wteo 1t would most likely have been 
sot on fire. 

A THORO CC HL \' determined attempt is being mnde near Uttoxeter 
to Mcortnio whether the neighbonrbood is underlnid by coni-mea­
sures, previous nttcmpts of the kind hnving been abnndoned 
through fear of too lnrgo n consumption of capital in Cf\JTYlng out 
the experimcnta. The si to of tbc present operations is nel\f MiU­
lnne, nbout two nnd a.hnlf miles south-west of the town. Tho spot 
hns long been t•egarded by tbo public, nnd more recently by scien­
tific men, aa one likely to yield coal I t is intended to sink a 
ventilating abaft to the depth of 100 yards in prosecution of tbe 
design, nnd to brick it downwards ns the opcrnt1ons progress. In 
this wny some eighteen ynrda have nlready been sunk. Several 
gentlemen are tuliting their capital in the undertaking. 

TH E work of ropnir to the Brnzili.nn ironclad turret ehit> lnde­
l>Ondonci!l, now lying in tbo Hoyni dockynrd at W oolwich at tho 
cost of ber builders, llfessrs. Dudgeon nod Sons, of Cubitt 'rowu, 
luu, nfter n rather long delay, been rerumed. She has boon 
thoroughly examined by the Admirnlty surveyors, nnd it is under­
stood tbnt, in accordance with their recommendations, n section of 
the ship ia to be cut nway amidshillS, where the dnmoge lies, and 
that portion rebuilt, by wltich course it is expected tbnt the ship 
will be act up M strong n.s aho wns before her un.fortunnto mishap 
on the launching way. A great number of workmen hnve been sot 
to work upon her, nnd the repairs will probably occupy twolvo 
months. Most of the 9in. armour plntes l\fOnnd her side have been 
removed in order to fncilitnte the work ; but the keel of the ve~>&el, 
which is uninjured, will not be touched. 

THE City solicitor, Mr. T. J. Nelson, announced on l\Iondny 
evening to tbo Hampton Wick Loon! Bonrd, over which he presided, 
tbat n letter bad been received from Lieut. Colonel Ponaonby Cox, 
R. E., nn inlll)ector of the Locnl Government Bonrd, stl\ting, in 
reference to the subject of a combi.nntioo of sanitary autho1ities in 
the Tbnmes Volley for the purpose of carrying out a joint scheme 
of sewemgo, that it wns proposed to hold n conference in London 
during the lost week in June, and Mking tbnt two or three mem­
bers of tbo board might be named na dolegntes. l\lessn. Frero and 
Co., of Lincoln's-ino-6olcls, bnd nleo written, stating that they wcro 
inlltruote<l to take proceedingsa9ainst the Local Board of Hampton­
Wick fot· a disrcgnJ·d of the not1co to discontinue tbo ftow of sewage 
into tbo rivor 'fhamcs. 1\l r. Nelson thought tbill le<.ter from 
lllcssrs. Frcre could not bnvo come nt n more inopportune moment, 
nnd suggeated they Hhoultl be informed that n commiss-ion was 
issued by the Government, nod that under the cireurostnnccs 
the Conservators hnd better abstnin from nny proceedings which 
the board wore prcpnred to meet. This was agreed to, and 
delegates wore appci.J1tetl to ntteml the conference. 

'I'm~ Doard of Trade rctums for tbo month of 1\by, which 
hns just been U!sucd, show thnt the qunnti.ty of coni oxpol'tod 
during that period wn.s 1,231,125 tons, valuo £832,6 M, as 
against 1 108,632 ton.s worth £9!) ,153 in tho same month of last 
ycnr. Of the fermer total, the quMtitios taken by vtu'ioue coun­
tries arc M follow• : Ruu1a, 88,312; Sweden ond Norway,144,260; 
Denmork, 71,097 : Gcrmony. 226,004 ; Holland, 35,601J; Frnnce, 
212,363; Spain nnd tnntu'iee, 53,73!>; Italy, 0,:332; Turkey, 
23,007; Egypt, 36,748; Brazil, 17 ,GGO; 1\lnlta, 10,414 ; British 
Indin, 16,674, nnd to "other countries," 214,306 tons. Tbcso 
figures show n fnlling efT to Ruuin, pain, 'l'urkey, Egypt, Bnd 
British Indin, but n considernblo increl\8o to Sweden and N'of\vny, 
Denmark, Oennnny, Frnncc, Italy, nnd tho ' tates, included in the 
mi8oellancou11 bending. Tho vnluo of the hnrdwares and cutlerr 
exported during th" month fell off by !:16,000, thoro bcin~ a dillll ­
nution with Russin, l''nmce, Spain nnd Canaries, the palUsh West 
India llll~nds, British North America, India, nnd Austrnlia, but on 
the other hnml n slight incrca~o is npt>nrcnt with Germany, tho 
United Stntes, Urnzil, aml tho Argentine Republic. In iron and 
a tool tbc vnluo of tbo month's exports is £800,000 lower than thnt 
of tho corrc11pondi.ng t>eriod of ln.st ycnr, not less tban £740,000 
boing duo to the dinlinution of tbo demnnd for roils f1'0m nll1>nrls 
or tho world, with tho sole exceptions of Canada and Austrnlin, 
whence 11. slight, but very 11light, odditional inquiry hns set in. 
l 'ig iron lms been exported in augn1cntcd quantities, as tliso hnvc 
bn1·s and nnglos, wire, sheets and plntes, tinplntes, nnd Wl\vt'Ought 
~~~eel. 
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LAVATER'S HORIZONTAL DRILLING MA CH INE. 

r WR repr~nt in the nbove engrtwiug n borizontnl mdinl drilling 
mnchino conl!truct.cd nnd cxoenk'<l by D. Lnmtcr, of Fluntcrn, 
near Zurich. HJtdinl drillu1g rnnchiuCtl &ru ' 'ery ~:~uccc<~Sfully uaud 
for boring holes in lnrge pieces of mnchincry which it is often 
difficult t.o move. To this effoot the rndinJ ann supporting the 
drill is movable nround n vertic.'\1 nxill, and the drill itself cnn 
be mdinlly moved on the movnble nrm. The height of the 
movnble ru-m nbove the foundnlion plate limitll the dimensions 
of the articles "''hich eau bo worked uudor such a mnchine, nnd 
it often becomes nee&!lt\ry t.o mnke lnrge cxcavntioM in the floor 
to gain the necessary height for lnrge pi ec~11 of machinery. This 
limitation in sp.'leo can ~«.'(! horizontal drilling mncbines to be 
co11.11tructed, as with them t\ piece of o.ny dimensions can be M 

ea.sily worked M the smnllcat articles. These horizontal drilling 
machines arc simply common rndinl drilling mnchinei!, which 
instead of lx•ing put up ' erticnlly arc placed horizoot.,lly against 
the wall. The rndiru 11wiuging nnn remained, nod in coose­
qut~nce 110mo difficulty i11 met with in keeping it in position. 
Mr. D. Lnvatcr hM thert~foro cootltructed n hori.!:ont.'\1 drilling 
macbioo which obvitLtes the nbo,•o-namcd difficultie11. 1' he entire 
weight of the machine i11 mnterinlly roducrd, whereby the price 
has boon leAAenod Tbo mncbino 1\8 ropre~<ented in the accom­
panying woodcut cou~:~ist.>~ o£ n fLXed ronndril 11tock with double 
gear for the drilling motion. A mdiiU nrro is movable in the 
mo.ndril stock through tho ontiro periphery by menus of n worm­
wheel. The drill spindle hna n dinroeter of 2iin., nnd is worked 
by nn t\utomatio gcnr. Tbo mncbino onn bore holei! to n depth 
of 16in., nod the distance of tbo drill from the ruis cnn be altered 
from Oin. up to Sft. While the weight of thu horiJ:ontnl drilling 
mncbineft oa constructed until now WM 120 cwt. to 1 SO owt., 
Lavnter's mnchino only wcighll 63 cwt. Tho construction of the 
mnchino is ' 'cry AubRt.nntinl, and nll the dillturbing oscillations of 
the drill h~vo boon hereby avoided. 

-
LETTERS TO THE EDITOR 

(We do not Jwld ourldt'U ruJ¥~n~iMt (or the opiniom of 'ur Ctn"Tt:· 
qoruknU.) 

FRICTION CLUTCHES. 
Srn,- ln looking o.-er lut week'a ENGINEER, my attention waa 

particularly nttmcted to the •• friction clutch steam hoist " there 
aepicted, and manufactured by the Riadon Ironworks Compnny, 
California. 

At the tint glance it nppenred to me the principle there involved 
might cauae me to be agnin acouaed of having utiliaed the idea.s of 
other1 in the deaigning, aome mootha poet, of a "aelf-cootained 
friction rever~ing cluteh," io which I alao cnlled into requisition a 
brake o.nd a eerie• of pinion• carried by 1tudJ fixed on the face of a 
wheel or diJc, my object being to get a. rcveraing nrrongemeot 
within u little width u poasible and producing no retarding 
power. 

I inclose a drawing of the olutcb u I de1igned it, and you mP.y 
possibly think it wou.d prove auffioiently intere11tin~ to many 
pf the r~en pf 'fnJC ENOlNB.Eij to wapp~ ita publicntion. 

Tho driving shnrt l~ ro,•olves in the direction of the nrrows shown I tltretld together. 1, il o. gun-metiU nut riding on the screwed 
on the sectionnl ~1lnn, nnd is supported in bearings A on either !lido portion Q or the shnrt tr nnll it ia nbo a pinion seeing it hu teeth 
uf the clutch. 'Iho bevel whcob E o.nd 'V run loose oo this shaft 0 cut row1d its circumference. D nnd x' nre two cnat iron 
nod g.enr ~th tbe bevel '~heel K keyed to the shaft S. By friction d.iacs pnrtly fMed with copper nod riding on the carrier 
cln~1nog c1t~cr .the .wheel E or the wheel 'V to the shaft F the diliCa 0 and Y to which they aro keyed, so 1\8 to &.l.low of an 
de&rod mot1on 111 gwen to the shaft S. 0 and V are two gun- eaty latcrol movement wbi.IBt compelled to revolve with the 
metnl, C nnd Y two cnst iron carrier discs, these four di8C8 being abaft F. B nncl B1 nre two gun·metnl nuts 1iding on the screwed 
screwed nnd keyed rut to the abaft It' ao 1\.8 to be immovable portioll8 of the t'nrriers ' and Y, and determining the positiona 
thereon nnd consequently continually revolve with it. I nnd U thereon or the friction diacs D ami X. Now if by means of the 
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are two wrought iron clamping or nipping dlsca, riilinJt on and 
keyed to the carrier di.Jca G and V 10 IUI to permit or nn euy 
eliding motion laterally, but enforced to continually revolve with 
the •haft F. The nipping diao I anu carrier di.Jc 0 are ahowu 
aeparatoly in eleva.tion, a.nd it will be reo.dily perceived that the 
projection• H on the di.Jo I drop into the reoeuea X of the diae ~ 
or in other worda, the dil"' 1 and E and oJao the diaca U and v 
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nut P we force the nipping diso U agn.inat tho wheel W, which will 
in ita turn, be preascd ngainat the friction plate X, we lball grasp 
the wheel! between the two dilcs U and X, and, u theae di1cs o.ro 
revolving with the shaft, and must corry the wheel with them, the 
revolving of the wheel is attained; at the aame time the nipping 
diao I is free to movo la.temll;y, and conaequently the wheel E free 
to be driven by the wheel K w tho contrary d.ireotion to Ult' abl\ft 
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F. A~, by setting the nut r a~ninst the nipl>ing disc I, the 
wheel E is in like mnnnet· brought mto plny, nnd the wheel " ' 
rclen.~cd; or, by Jl}ncing the nut p midW;\V botWCl'n the two 
nipping discs I and U, both wh('cls are rcleru,('.! nnd r<~mnin at r('llt. 
The Jlt'Cssuro hero brought into plny, for producing tho noce!!llnry 
frict1on for clutching the wheels, i11 not thrown on to the hemings 
A ns in the 01 dinnry friction cone, but is absorbed in the nut shaft 
and carrier disc C or Y, and, !Ill these 1\.ro t•ovolving with tho shnft, 
thoro is no rot:u•ding llOWOI' bt'Oltght iuto pluy during tho time tho 
clutch is in action, other than that necea.sary to overcome the 
wheel K. R is a cast iron bmko-disc riding on the nut 1, and 
aocured to it by k eys, so u to admit of n lntoml movem~nt of the 
nut nt the snme time as i' is compelled to revolve with the brnko 
disc. L is ono of a. series of thrco stool studs screwed and fixed 
into the projecting bosses J cllllt on the canier di~c G. These studs 
carry stool piniollll 1\l gearing into the teeth on tho nut P . N is a 
gun-metal brnko ring with intentnl teeth, those teeth gearing into 
the J?inions M. The bmke disc R nnd brnke ring N are braked by 
frict1on strops and levers ns seen in the sectional elevation, 
consequently there nl'6 two lovers, 1\8 seen in tho aectional plan for 
worki.J;Ig t!•o elutch, one for throwin~ it into ge~r, the otho1· f~r 
throwmg 1t out of gear. As Rhown m the drn,,Y'Ulg, the nut P 18 
pressing ngainlit tho nipping disc U, and tho wheel W is in gM•·, 
the wheel 1': nmnina-. loose, nnd n11 both brake lovers rest on their 
b1-aekets the brake <tisc R and brake ring N nro free from their 
respective friction strnps, the whole clutch apparntut revolving with 
the shaft F. When necessary to throw the wheel W out of gear, 
the right-hand brake lever is lifted, cauain~ its friction stra\p to 
arrest the progress of the brnko diao R, this m its turn provon ting 
the nut l' f•·om revolving with tho shaft F, coMoquontly tho 
Rhaft in revolving inside the stationary nut carries the nut to tho 
left, thus rolO!Illing the nipping disc U and wheel W. As soon as the 
wheel is rolcn.sod the lover is droppcd,and the friction strap freed from 
the brake disc. The nut being now midway between the two nipl>ing 
discs, the whole apparatus revolves freely with the shaft

1 
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tho two whools remain stationary. To throw tho wbo81 E into 
gear tho snme process is gono through, the nut being carried still 
more to the loft until its pressure agninst tho nipping rlisc I cl\uscs 
the revolving of the wheel E, whereupon the lever is dropped 1\nd 
the whole revolves freely, carrying tho wheel E with it. Now in 
order to releuo tho wheel E, tbo nut P must be carried to tho 
right, and to otTcot this it must bo caused to revolve quicker thRn 
nnd in the same direction ns the shl\ft. T herefore to throw the 
wheel E out of gonr, the loft-bnnd brake levo•· is lifted, thus cnus­
i~g its brake strap to grip nnd nn-est the !)I'O~ress of the broke 
nng N. At the same time, the cnrrier disc 0 11 still running on 
nnd carrying with it the pinions M, nnd, n.s the internBl teeth of 
the carrier ring N are stationary, these pinions must revolve in the 
direction of tho arrow, thus forcmg the nut J> round in the stune 
~lirecti,on, but nt ~quicker 11peod thnn the shaft ; hence, thQ nut 
t8 camed to tbe t•tgbt, nnd tho wheel E being released, tbo bmko 
lover is dropped, and the wholo revolves freely. 'l'o throw tho 
wheel 'V into gear, the left-hnnd brake lover is lifted for running 
the nut still more to tbo 1ight, aml dropped ns soon as the neces· 
s:uy pressure is nttained for runnin~ the wheel r ound. Thus it is 
seen the right-hnncllovcr tht·owa the wheel E into and tbo wheel 
'V out of genr, whil9t the left-hand lever throws the wheel 'V into 
nnd the wheel E out of gear. Tho brake disc It is provided with 
holes T around its poripbery, by wbioh it onn bo pinched round in 
cithm· direction, should it bo neoeunry to move tl1e nut when tbo 
shape F is nt t'08t. The wear of the friction discs D and X is occa­
sionally followed up by tho nuts B and B~, so that the wheels may 
bo kept properly in gear at their pitch circles. 

J. G. BERRY. 
Rorton Cottage, Ripon-road, Shootor's-hill, May 28th. 

FIREPROO!i' STRUCTURES. 
Srn,-I n your description of ourautomnticsyatemof fireproofing, 

given in Tn£ ENCHNE£R of 2lal 1'\{By, we find certain important 
elements of our arrangements omitted, and as all matters having 
reference to a construction of really fireproof buildings are of such 
universal importance, we venture to nsk your kind insertion of 
these also. 

'Vo would first speak of the fact that under the modo of 
use of our patent which we recommend, nU wntet· expended in 
n.rresting n fire is put to double purpose. It not only renders the 
floor above unhcatable beyontl 212 dog. of Fah., but the evolved 
steam puses down into tbo burning chamber and stifles the flnmo. 
Again, in cases where water is procurable in free amount, a single 
WBtchman is enabled under tho snmo arrangement to plnco any 
portion- oven the wholo floor of n warehouse- under o. continuous 
quenching downpour. 'Vo would next point to the importance of 
our fireproof gaHeries. 'Vhero situated externally, these carry n11 
8ame away from the walls, anti render every vertical division of 
tho building equally acceasiblc ns the ground lloor during a confla­
gration for the pouring of wntor or removal of goods. Extemally 
n.gain, as any when in use for tbo bex tiers of a. thentre, they don way 
with all ri.sk of life. Again, wo would submit as o. very important 
8Feciality1• our power, in midst of the hottest fire, of perfect protec­
tiOn of nu closing apparatus of openings, whether in walls and 
floor, and however working, equally witlt that of all columna of 
support. The circu~stnnce again that under our sya~m no extra 
thiokneas of walls 1s necessary beyond that of 01-dinary unpro­
tected buildings of similar height and loading, we bold to be 
of material economic advnntage. .Again, wo would point further to 
ow· arrangement of resting our systems upon continuous corbels in 
lieu of o.ny insortioDJI into walls, ns a lllAtter of great import whore 
11.ltorations of temperature nro to be provided for. The circum­
stance that tho subdivisionnl character of our Boors form sepnrntoly 
manufactured tanks and box girders, enables u11 to construct 
thoroughly water-tight syatoms, and renders tho alteration of any 
t>ortion easy without disturbance of the roat, will also be seen to be 
11. matter of J>ractical importnnce. W e may remark again that 
oven more nppenrance may be fully studied in connection with our 
systollls, nnd floors coiled and decorated 1\9 completely as in nny 
ordinarily built house. Even tho power of utilising our systems for 
ventilation, Ol' warming, or drytng goods, will also often pro"c 
useful. We may add that tbo composition with which we propose 
to coat every portion and crevice of our ironwork, nnd saturate our 
felt, both preserves the olMticity of the latter, i11 unactccl upon by 
nci<l ot· nlknlino waters, 11.nd unl\ltornblo by time. 'Ye would lMtly 
11tnto that but slight cnloulntion will show to practical men the 
economy of our patent!! in l'e&pect of strength, apace, nnd light-
ness, space forspa.ce. 1\JE:!SRl:l. 'l'A\LOR ru"D MURRA\ . 

22, St. John-squaro, Clerkonwell. 

ORG~N I)LOWING ENGINES. 
Sm, &foning to tbo desoription of the American organ engine 

in your issue of tlle loth, and nlKO to Mr. Joy's letter in your last 
issue, my o:>.porionce, wbcn residing in London, in the pmcticnl 
and daily working of 1'\lr. Joy's engine, did not strongtben the 
rnther weak faith I have always had in tho direct system of 
nttacbing the bellows feeller lever to the piston-rod of n. water 
engine, although to my knowledge this ayatom workB woU tmder 
certnin circumstances. In the pru-ticular cnso mentioned the 
engine hnd a 7in. cylinder, nnd was mndo in 1868, including, no 
doubt, 1\lr. J oy's latest improv('ments, but I nm sorry to say both 
tho orgnni11t nnd myself had n good deal of trouble. Man!. times 
have I hBd to leave my l>lncc in tho choir to run down and 'see to 
the engine," which bad a trick of stopping dead at tho ond of tho 
down stroke. This usually haJ>pcned when the organist was not 
ootually playing, although I hnve known it to occur in the middle 
of a psalm. I remedied tho defect by bringing the supply of wntor 
for wotking tho vnl ve piHtons by a small pipe from the main beyond 
the engine cook; this pipe has also n cook to shut off the wntorfrom 
the valve pistons when tbo organ is not in use. Then we were 
troubled 'vith a "groBning noise," which Mr. J oy may remomher I 
wrote to him to explain, and his remedy wu to have B wide groove 
turned in the }>iston and to pack it with whipcord, which was 
dono, but in 1\ few weeks tbo congrcgntion complained of tho 

T H E E N G I NEER. 
"groaning" ngnin. I then had a guide length fitted on the }>iston­
ro.l working through a br!lllq buRlwd cnsting hxtotl to the wnl . Tho 
noise lu\.~, I b('licve, not b('l.'n hl.'aril ~incc ; but there olwnys hM 
been nnother source of trouble, which i11 no doubt cau~Nl by the 
variation in the water prCSlllll'\', viz., 20 lb. to 70 lb. por I!IJUI\re 
inch, when tho full orgnn is used and the engine put on its 
mettle, it runs rather fnst, is very npt to bump, and therefore 
requires a very nice adjustment of tbo ' 'll lvo cock t appets to pro· 
vont tho cylinder coven! hcing knocked olf, and yet get tmllic•ont 
length of ~otroke. A foreman organ buildu infonned mo that a 
small engine he fitted up always bumped when working hard, and 
they could not prevent it. This, I think, is not the fault 
altogether of the engine, but of the orgnn builder in not providing 
sufficien t feeder power, nnd thereby requiring the engine to work 
too fast; but independently of these few defects, wbioh nro nll 
ensily overcome wben foreseen, I am strongly in favour of a 
rotative engine working einglo feeders from a tbree·tbrow crank 
shank. Cuckoo and French feeders arc not so suit.'\ble for rel\llons 
stated herenftor. Looking nt the matter both from the organist's 
and organ builder's point of view, there is a calmness, steadiness, 
and uniformity of wind pressure from crank worked feeders which 
is not to bo obtained with the direct system, pnrticulnrly in times 
like tbo 1)1'esont, wben high pressure wind is so hugely used for 
1>noumatic actions and reed stops. 

Tho difficulty has alwnys been the want of a rcnlly simple nnd 
efficient rotative water engine, nnd when asked for advice upon 
the matter, I have alwnys hesitated from this want in recom· 
mending anything but J oy's clireot system. The American is 
nothing but n bnd imitation of Joy's on~inc. Within the lnst 
month, h owever, a three-cylinder stenm ongme 'vithout vo.lvesl1as 
come under my notice, which, when PI'Ol)OI-tioned for watet· nnd 
fitted Ut> with due regard to the requirements of organ building, is 
everything that can be desired; the cronk shaft for the feeders can 
be fixed on the end of the engine shaft. Tbe engine hM only seven 
moving pn.t1.s, including the shaf~, is entirely enclosed in its O'IVn 
case, the pressure on tbo moving l>Rrls is all in one direction and 
continuous. If tlte feeders nro singlo·acting nnd arranged 
immediately over or under their crank shaft, fnlling by their own 
weight and 1'11ised by tho cmnk.s, there cannot possibly bo knocking, 
bumping, vibmtion, or noise. A three-cylinder cn~e gives n 
uniform motion which either a single or double-cylinder engine 
cannot bo made to give; it cannot stop, stick on centres, or refuse 
to start, and continues to work \vith tl1o most perfect smoothness 
1\nd regularity, howevo1· slow its motion Jni\Y be. Tho importance 
of the feeders commencing nncl terminating their stroke without 
jerk and \vith such a movement, which cnn only be obtained by the 
cmnk or cam, cannot be over-estimated. H. A. 0. MACRENzrc, 

Dickleburgb Scole, Norfolk, May lOth. A.ssoc. Inst. C.E. 

STEERJNO LONG SniPS. 
Sm,-With reference to tho Bcsscmer steamer fouling tho Calais 

pier, and Professor Osbomo Heynolds' l'apor thoreon, I trust I 
sllnll not be considered p1·esumptuous in st tlting in suppor t of his 
vio"'l!, thnt eomo years ago while passing through the Suez <:anal, 
ns n pllllscnger in a long shi1>, upon sevllrol occasions when speed 
wns slackened to turn a eomer, or for nny other cnuse, she ran 
aground, notwithstanding all the efforts of the helmsman. Tho 
pilot stated that nll long ships did so at times. I nt thnt time 
pointed out to those on board that a ship plUlsing through a canal 
drew n groat rush of water aftor her, nnd that, if suddenly Cl\lied, 
that water would rush pnst her from the rear, and so not upon 
her rudder, tbnt port would hnve to bo given for starbonr1l, nnd 
starboard for port to make tho ahip steer, until such time as the 
water ceased to p11.ss ber from tbo n>ar. 

1\1. TWEEDIE, Major Royal Al-tiUery. 
Guernsey, June 7th. 

GRJ::ASE IN FEk:D·WATl:R. 
SrR,- I have been much interested in the feed-water heater 

controversy which bns been going on in your columns lntely. 
I will not attempt to criticise any theory that has been advrmced 
either for or against the oxhBust steam feed-water heater by any 
of your correspondents, but, 'vitll your pcnnission, will simply 
stnto my experience with tho above-named henter. I hnvo at 
present under my charge six egg-end plnin cylinder boilers, which 
are fed fron1 a heater 4ft. diameter by 21ft. high, with an over6ow 
pipo which keeps the water in the beater 6in. below the exhaust 
pipe. The water is heated by exhausted steam from a horizontAl 
engine, 48in. diameter of cylinder. I mny state hero thnt this 
engine \l.ses very little tnllow. The feed-wa.tor is dt'llwn p1inoipally 
from tbo mngncsian limestone 130ft. below tho surface; the quan­
tity of lime hold in suspension in this water is very grent, so much 
ao thBt tho hcnur hM to be cleaned out once every week. Thoro 
is always a largo quantity of conrser particles of lime lying at tbe 
bottom of the beater. The finer particles arc found in a spongy 
state adhering to the sides, the thickneu deposited on tho sides 
nvernging nenrly an inch each week, which is easily scraped off 
with a shovel. Tho feed-pump, which is a double Cnmoron 
donkPy, has its valves clcnnod twtco or thrice a.-week before com· 
mencin~ to use the heater; tbo boilers were fed 'vith cold water, 
each bo1ler being sludged once in twelve hours. Yet, with all this, 
there wl\8 always a lBrgo quantity o( limy deposit left in the 
boiler when unplugged. Tbo effect of this will! the boilers could 
not be kept from leaking over the firee, tho rivet boles wore con­
tinunlly splitting out to the edges of the plates. Since tbo heater 
hns been in use this has entirely disnppem·od, owing, I hnvo no 
doubt, to tholargequnntityof limstbatis thrown down in the heater. 
T here ie leas hard incruatntion on the boiler plate, and less loose 
deposit, and n saving of fuel to the extent of twenty-6vo per cent. 
I must say that I fail to see how such combination of cnrbonate 
of lime and tallow can be found, ns some of your correspondents 
profess to find, in boilers. I have ne"or seen anything of tho kin<l 
dwing twenty years' C:>.l>orience, neither in plain cylindor nor 
Cornish boiler11. Nevertheless, such mny bo the case, nnd I for ono 
would be very glad to know bow and why. I would suggest tho.t 
some of your correspondents who have found those spongy combi­
natioll8 in their boilers should have them examined by a practical 
chemist. Probably a correct analysis would lead to some impor-
tant discovery. W~I. HE~OER.'!ON. 

Bishop Middlohnm Colliery, June Sth. 

Srn,-In your ill!lue of June 4 "Boiler 1'\linder," in his reply to 
my leUor t>ublished May 21, snys be hllll no pecuniary interest in a 
heater. For ono wboKe only interest is to disseminate knowledge, 
be hllll most I>ertinaciously tried to ov~tdo facts which bnvo been 
already so fu ly demonstrated. In my letter, I gave undisguised 
and reliable nutl1ority, which he WM uunblo to refute, and h ence he 
hill! endeavoured to cove•· his clefent by only referrin' to tbo lcnst 
important pnrts of my letter. I am no~ surprised at his quoting 
" Boiler Doctor's " letter, owing to the fact thnt some of his atnto· 
ments have ao little to auatRin them in }lractico, that llko a "drown­
ing man bo gladly grasps at a straw." If I required other evidence 
than what 1 can prove from my personal connection with the work­
ing of stonm boilers, I think your renders would agree with me 
that such testimony a!! given by Mr. ltobert Wilson in your issue of 
1\Iay 25 is of a more substnntial and convincing nnture thBn nny­
thing yet adduced by " Boiler Doctor." 

I have aomo cauae to bo interested in the class of henton to 
which "Boiler l\liuder " refers, ns some years since I patented in 
several countries ono which only partially mixed tho exltauststcam 
with the feed-water, and I know it hns no equal in HirkcnheRd, 
whet·o I 11.m acquainted \vith tho various modes of beating wnter. 
But upon investigating the subject of grenso more fully, I had 
ample proof thnt the system is entirely wrong, and one 1 could not 
conHciontiously recommend. I therefore nbBndoned it without 
having mB<lo a heo\tor. ln fnrtber proof that nny system of heat­
ing feed-water that admits gt-easo into ateam boilers is injurious, I 
will mention eome facta that have lcomo under my own obsrrvation. 
Ono was a oMe of three drop flue boilers in which tho grease and 
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deposits nmalgamo.ted to an extent tbnt compelled them to clean 
the boilers once in three weeks, and even use sledges to drive bnck 
the mAn-ho!o plate~ •. and compress tho deposits into space thot 
would permtt of g('ttmg them out; thc1>0 boilers had surface blows 
that were w.ed, but this did not keep tbc bottolll blow cocks from 
being made useless by choking up, in spito of their efforts to keep 
them open , without greo.t Wl\Sto of fuel, by constant blowing. In 
this cnso tbero hn1l not been nny tronble in blowing prior to their 
auo1>ting n pntent feed-water beater, which mixed the !,'T<'lUie with 
the deposit~. They soon replaced it with a tubular beater that 
bents thou· water to 212 deg., and is nlso so coDJitructod that this 
tempernturo is n1aintnined while the blo\\ring is now done from the 
heater and not the boilers, which a1•e now only examined once in 
three months, and this only done to fulfil their sy11tcm, 118 no 
deposits nro found of nny ~1ote. 1\Dd their coal bill is. ~nsiderably 
reduced. " 'hen recently m Newca11tle·on-Tyue, I v•s•tod B well· 
known works wb~re I sBw n. heater that mixed t he 4Uchautt steam 
and feed water which had been disconnected and re1>laced by a 
tubular heater of modoro construction. " rh.ile I can nn.me many 
such cases, "Boiler l\lindor ·• cannot cite ono whore a, beater <>f 
this construction hill! been changed for one that mixes the exhaust 
steam with the feed-water. I n •·efe1•ence to his remarks about tbo 
increasing sales being n pt'Oof of merit, 1 question whether he can 
produce a list of sales within the past two years to equal one-fourth 
the snlcs of 1\ certain tubulnr beater which hM among its purchasers 
the names of some of tho best ongineon in the country. " Boiler 
lllindcr " says I hn"o "betrayed a weak point by admitting tbnt 
bum.ing cnn bts n'•oidcd by rcgulBrl! cleaning the boilers," and say~, 
"hero is a remedy of 'Amateur's own showing. I cnnnot under­
stand why feeding with·wator heated by miA.ing the exhaust ~>tonm 
should meet with ao much objection." Perhaps if I substitute tho 
word frequently ill8tcl\d of regull\rly the objections may be more 
readily perceived. It hM already been proved that new boilers have 
been burned in two months, and as examining a.nd cleansing boilers 
necessitates n stoppage of tbe works, t his in most establishments 
cannot bo done except nt n groat disadvantage nnd loss. I know 
many '' !lllno parties" who <lo not stop their works more thBn twice 
B year, hence it follows that tbo ' remedy" would bo v. very ex­
pcnsh•o one, and co~sequon.tly steam users naturally J>refer. a 
system of water heatmg which prevents the dangers of bummg 
and doe11 away with tbo loss and inconvenience Brising from 
frequent and unnecessary boiler cleaning. 'Vith reforonco to his 
romnl'ks nbout grease forming into "balls and honeycomb " pieces, 
I ml\y add thnt this formntion depends altogether on the quality of 
tbe feed-water and tho quantity of grease with which it becomes 
impregnntcd. I n aomo boilers whose coll8truction allows good cir· 
culntion such balls are formed, but this requires time1 and so long as 
a now supply of gt·en.se ia being constantly admitted m to tbe boiler, 
it will in any event cause n wn.ste of fuel to genernte ~;tcn•n from 
such wnter. 'Vhon bad water is used, I know it hMcauaed results as 
already explained in my ret>ly to "Boile1· Doctor" in your }liSt issue. 
I hnvo hnd to cut a piece out of the crown J>ll\te of n locomotive 
ty~ of boiler owned by one of my frion s ; it was burned by 
mu:ing greMo with tbo feed-water. Dut1ng n late visit in York· 
11hire, the principal of n finn of well·known locomotive builders 
infot·med me thBt bo hnd heard of some port.'\ble onJP.nes that 
they lately sent to the Continent, and two of the botlcrs were 
burned by using tbo oxhnust steam so 1\!1 to admit tho grolllle. I 
have seen n number of pieces cut f1·om the crown plates of various 
olllllsos of stationnry boilers, a.nd although I 1\m partilll to any tbcorr, 
tllat can be proved a true ono, I have not taken up'' Boiler Minder's ' 
stBtement!l altogether on "theory" or unndviscdly; I tbcrcforo 
think it is he that bns shown a "weak point," liS in his first letter 
he 11tated that be got "pure water " from his so-called "properly 
conatructod hoater ;" upon inquiry wo learn that tho words were 
''inadvertently " used, nnd ho now infonns us tho.t " l>ut•e water'' 
means something less thnn ~urc. Again, be says that " water at 
212 dog. flol\ti tbe g•·cnso; ' to this I bavo to apply his own term, 
"chimerical," :wd which be immediately contradicts by snying 
that " whatever quantity of grease remains in the beater with 
other deposit, must ine,ritnbly lrBve the vo'llter more pure before 
entering tbe boilers," tb\18 acknowledging tbo correctness of my 
statements, for if it is better for the boilers when only a. small 
po•·tion of the grease is prevented from entering them, is it not n 
sufficient proof thBt tho system of heating feed-water by exhaust 
stenm, which entirely avoids grease, is tho best nnd snfest one to 
adopt? AllATEUR. 

H elell8burgh, N.B., June 8th. 

T fi E ORINDLEY MEMORt.U . 

SIR,- LMtJanuary I requested you kindly to insert n letter from 
mo about the Brindlcy memorial, which you kindly did. l\lny I 
ask you to again say n few words upon tb18 subject? On the 18th 
inst. wo n.t·e going to lay the foundation stone of thi11 Brindloy 
memorial, which is a fountain in the midst of the 'rillago. The 
freemasons of Buxton nrc going to lay the stone. Wo have still 
much need of help, for we have only funds to raise the fountain, 
nnd require nt leost .£80 more to put a proper and becoming stone 
fence round it, and to l>IM:e trees and shrubs to ornament the 
sulToundings. May I venture to hope your powerful aid \viU be 
enlisted to help this memorial fonvt\l'd? Any tlonationa will be 
most truly acceptable. 1'\Iy great anxiety is to make the memorial 
such that the Civil Engineers will, when they visit Buxton, bo 
pleased with the work. .AUOUSTUS A. B AOl:lllAW£, 

W ormhill Vicnrnge, Buxton, Derbyshire. 

ROCK DRILLS. 

Sm,-In reference to the asser tions published in the correspond­
ence columns of your vnlunble journal of the 218t of May ln.st, will 
you kindly allow us to place thingw in their proper light, KO that 
your renders .mny bo guarded a.grunat forming orronoous impres· 
sions ubout the relative merits of tbo Ferroux and the JlicKenn 
rock drills, working at tho St. Ootbnrd tunnel? Information 
reaching us from n reliable source makP.a UB aware that it is not 
the intention of tho contractor for the carrying out of the t unnel­
ing operntions at the St. GothBrd works to pledge himself to use 
l\lessrs. 1\IcKean's mBchines exclusively. Moreover, in the com­
pnntivo trials whero Messrs. l\l cKean's machine should have 
signally triumphed, it must be stated that, although it wns well 
nblo to rcoiprocBte under n l>rcssuro below one nnd n half 1\tmo· 
sphercs

1 
yet it could not, Wtth this low pressure, either effectively 

strike tue tool to its work, or turn it, altl1ough tbo machine hnd 
tbe advantage over tbo l<'erroux machine competing with it in 
the work at the time, in that it was perfectly now and in the best 
order , wbile the Ferroux was one of the fir~rt, and hMtily ml\de, 
mnchines of its kind, nnd had been, morcevor, at lenst n year in 
constant service at tho t unnel. Lastly1 if any )>orson seeks exact 
information upon tho relative meri~s ot each ~ys~m of borer cm· 
ployed nt the St. Gothard tunnel w1thout preJudice, he cnn search 
tbo quarterly report of the Swis.s Fcdcrnl Council on t~e progress 
of the working at tho St.Oothnr tl tunnel, and read at page nine the 
following abtemonh :-" Besides tho machines employed Bt the 
borings of the headings gallery, a few only were employed for the 
oxcnvntion. On the north side of tho tunnel, six Dubois-Fmn~is 
mnchinca worked together in the omuotto of the stropo. On the 
south side either Somm'ollior's or lll cKonn 'a lllAchinee wore em· 
ployed, na well for the enlarging as for tho deepening oftho tunnel 
ground. From the 4th of December on (lie), l\lcun . McKOBn'a 
machines, mounte<l on n frnme, were working at the lengthening 
of tbo omu('tte of tho stropc. Though the uae of mechanical boron 
for tbo ,,rjdening of tho tunnel's section was mostly n single t\~1, 
yet it po1•mittetla com1>nrativo trial to be mnclo of the r08pecttvo 
resulh obtained by tho different systems employed. The time 
used by ench machine for boring a hole ono metro in depth may 
be talcen M a standard of comparison, and in that lapao of time is 
Blso comprised nU the delays occn.sioned by the change of tho boring 
tools, &c. , which nre inevitable in a. work of long duration. In the 
beading works of Ooe110henen, it wn.s proved by observations made 
on a length of 6352 metres of holea bored,l that o. Ferroux 
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machine, u8~tl for making n hole or one motrc in de]lth, occupied 
in 1loing HO ouc hour nn•l nine minute~. It hM ul•o been observed 
in lho emucttu of the strope 11t Oot!~>clwncn, tlll\t on 4226 metrot~ 
of holes, n UuLoi~ Ft·Rnt;oismachinl• took u time of ono l10ur tloirty. 
ono minutcR to bot'll o. hole ono mott·o in Ull)lth. At Airolo, ob~or­
VI\tiotUI mMio i11 the hentling ga llo•·y on ~~ longth of 21H7 metres 
0£ hoJcij piorcod, g1\VO 1\ tnOl\11 1'0~\IJt fot• tho Hllii)CJ IO!lChinC8 of 0110 

hour twl•nty-four minutes for ono metro of hole 11110k. For tho 
widuning of the heading g!L\Iery 11.t Airolo, Hommolliot·'s machines 
lmve been used, but from some unf:woumLlo circumstnuceM the 
work j>OrfortnCd by these mnchinC8 W l\S minimum j tbe tnean time 
ocoupted by nny of these mnchincs Wl\ll two hours twenty four 
minute~ sinking ono metro of hole ; thill obdcrvation was made on 
a length of 62:~ metres of hole11 boretl. Wr mu11t still mention the 
.McKcnu's mnchiucH, which have been employed in the omuetto of 
the 1tropo llt Airolo only since the middle of December, and, n ftet· 
obset·vt~.tionM mndc on ll length of 205 mett'CII of holes bored, UMNl a 
menn time of two hours nud one minute per metro of hole vierccd. 
These !lntn. JWO\'O sufficiently that Somtnollier's and McKenn's 
Dlllohinea, in their present stl\to, camnot compete with those of 
I•'onou.\ ot· Duboi~ ·F1·an~ois. The Ferroux mllohine is the best 
of nU rook chilli! tried till now on teMcious rook. For less hard 
rook the Duhois -l~ron~oiK mllchines Ollll lllso be used with success, 
especilllly whore 1\ grea\t quantity of compressed nir cnnnot bo dia· 
)tose•l of. Moreover, the queMtion of the expenses occal!ioned by 
the frequent t'CJllliriug of the m(\()bincs form ecl nlso an clement of 
cornttnrtson between Ferrou>t's nml Dubois-.Fron~oia machines. 
It Wl\.' Mknowlodged during this tri~<l (Mome,trc) tho.t the cost of 
t'Clmiring amounted in Ooeschon .. n to 2·1:$ , fronca }Jet' nmning 
metre of borccl holes fot· Fcrrou>. mnchincs nnd to 4 ·21 Crones 
for Duboia - Jo'nn~ois tnllchines; tlu!SO co~t~ n1 o congequently in the 
propol·tion or fOUl' to .St>ven. 'l'he F··rt'OU'I: lllllChino ill th(:U lllso 
preftJmhltl to Dubois -Fmn~·ois in wh•1t coucurna the cost of ro-
prliring. '' ll. Ho\ ANO ()v. 

V owy, .Tunc 2ntl. 

rOO'l'·l'Ol:~WS AND I NCII ·'POUNO!'J. 

Stn, Yont• conespondont " A ~odcer ~<fto•· Truth " seems to be 
confoull(liug dyMtnic~ llnd thcrmo dynnmics and the work done by 
atellm nt a pressure of 12 lb. per lKIUII I'C inch upon a piston whose 
area is 1 t.qunro inch Mting through ll rnngo of 1ft., Ill! compared 
with whnt mlly be done with 1~ cubic inches of stenrn cut off fl'om 
nny source of supply. 

If atcom llt ll pressure of 12lb. per 1qu11re inch 11ct on a piston of 
1 sqoore Inch area through n range of 1ft., it cnn cleo.rly overcome 
n rol!ietuuce nnd do work C<]UL\l to 12 foot-pounds. If the stenm 
only act through lin. it will do work O<JUnl 12lb. through lin. C<JUnl 
1 foot-pound. Hut somehow, yout· con•espondent finds thill result 
OJll)OMC'd to the tenobings of tbermo-dyumnics, anrl illustmtea his 
obJection to such n. result by saying thllt if "only lin. of stettm be 
usml of 12 lb. pt·cssut•o, only one-twelfth of the power will be 
l'>.ponded, for lin. cnn only weigh ono-twelfth, nnd hold ono· 
twtllfth the 1uuts of bent of 12in.," and this rightly; but your 
corrc~Jlontlontgocs on to sny, thnt tho expenditure of 1m. of atellm 
will only perform rh of tho work which would be done by 12~.1 
ll8 he udds, therefore it-1in. of atellm nt n pressure of 12 lb.- will 
only miMe llb. through lin., inhtend of 121b. 

How " A cekcr for Truth" arrives nt this result be does not 
ahow, nlthough ho goes on to e>.plnin tlu\t n jet of water 1\Cting 
through 1ft. at n certain ''clocity, wi.ll do twelve times the work 
that ll similnr jet of t be snmo nre:< n nd velocity will do, if only 
acting through 1in., nnd 1\lso to c>.plain thllt .(If of a bar of iron 
weighing 12 lb., if lot fnll through lft. will only devolopo 1 foot· 
po,nd. Certninly these ex11mplca do not sho''< why lin. of stellm 
shouhl only do m the work which Cl\n bo done by 12in., nor why 
the lnwa of th('•·mo-dynmnics conflict with thoMO of dyllllmics. 

Yow· COI"l'CS)loodont romindsltis l'elldors th~<t '' hcnt must not be 
confounded with mere tempernturc," but it ·vould seem neccssnry, 
judging by the irrelevancy of his use of the meobnnical equivalent of 
bent, thllt he should be reminded thllt tempemture and hcllt arc, 
nevertheless, not separable, and, without nny mention of tempera· 
turc, your readers will be unublo to ace why the 2·3 cubic incbea of 
your cor1·espondent should "hold sufficient," or why not more 
thlln n "sufficient qunntity of bent'' to be equivnlent to 772 foot­
pound !I. l t is not difficult, however, to Heo whore your correspon· 
dent'" sophi~m lies ; he hns fl\ilcd to remember that whether he 
h1111 1 iu. or 12in. of stenm, it exerts the Bllmo pressure of 12 lb. 
agninHt his piston of lin. nren, anti therefore lin. of steam wilJ 
rnise ll!lb. lm., nnd 12iu. of stcl\rn will milto the sllmo weight 
tlu·ough 12in., so thllt the qunntity of atol\m ttsod is as the work 
done. 

Very little infol"lnation is given as to tbo n11tw·o of tbo experi­
ment!! which gave results nppllrently 1mpporting your correspondent's 
theot'Y, but i£ they wore made witll bottled-otf steom, which W!\8 
nt 12 lb. pressure when bottled, llnd no meons wero adopted for 
keeping ita temperature at that duo to a pressure of 12 lb. 1>er 
squnrc inch, much cnunot be snid for either thcot'Y or experimentr. 
It is ono thing to make C'I:JIOriments, but 1\notber to understnnd 
Nature's llnswer to the question thought to be put to her. 

Westminster, June 9th. W. " '· BEAl' llOST, A.I.C.E. 

Tl'OE WEIM!.- With reference to our ropol't of the Bnth and 
'Vest of Engll\nd Show in our lMt numbor, we arc requested by 
Mr. Gcorgc Ht~.wk&ley, of Crutched l<'rinrs, to stnto thnt be is nlso 
the owner of pntent rights in re$poct of tho " Abyssinian Tube 
well." l\lr. Hawksley is the owner of tbo rights for India, Coylon, 
Burm11.h, amd Singapore, and o.!Ho for HCvon English counties. 

'OCif:'l'\" Ot' E NctseERO$.- At n meeting of the Society of En · 
gineers hold on Monday evening in the Society's Hall, W cst­
minater-cbi\Ulbcra, Victoria-street1 the president, Mt·. J. H. 
Adllms, in the chllir, n t>aper on ' Continuous Brnkes" wns read 
by 1\Jr .• t. J ohn V. Dny, C.E. The lluthor, in the tint ph\co 
pointed out eighteen co~ditions essential to a perfect brake, n.nd 
then proceeded to constder tbo sovcml systems of brakes wb1ch 
hnd been pmctically tested. Clnrk 's elm in broke, and his more 
recent hydraulic brnke OJ,>Cmtcu by tho admission of steam below .n 
piston in o. cylinder, forcmg U}> the piston llnd the1•eby communt· 
eating JH'CHSute to the soverol brake cylindN·s throughout the 
trllin, were noticc1l, togetbet· with the II)08t r.ecent re~ults obtained 
with ()l1u·k'H chllin broke. The Heborlcw bt'Uko wn.s then 
dcscriboll with the results obtained in llialll with it in Savnria, 
llltet· which continuous bmkes opcNlell both by vacuum n.s well os 
n plenum of compt'Cl!Sed llit· wet·e delllt with, the former on the 
system of ])u 'l'rct11hley llllll ~lnrtiu , ns wc11 as the Sm~th, West­
ingbou~e, a111l ~aud~N v;v.:uum bmko!, the latter o.cconhog to tbe 
rc.lCtion ay11tcms of \\' c~tinghouso ami thllt of ) lessJ'!I. Steel llnd 
lllclnues, uN ntnuin~ on the <.:nle•loui1\ll R:ulway between Glasgow 
llnd Eolinbul1)h. 'l'be nutbor &tnted tlao results of experiments 
with tbo different brakes mentioned, from which he concluded thllt 
neither the chllin nor vacuum bmkcR were capllble of fulfilling tbo 
condition~ esscnti•tl ton perfect IJmke, tlu\t c>.cepting the Sanders 
vacuum brllke, the other brakes o\let"fited by a vllcuum could act 
llS tmin-stoppor11 meroly, unles11 t 10 recent proposal to apply lln 
cxhllu11tct· in the glll\rd's van wns fdnnd to nnswer, in wlucb CllSC 
there were pos~ible circumstances wherein ll vncuum brAke might 
atop both }llll-t.'l or n •t"fiin in tho event of n portion breaking a wily. 
The ~cmen\l conclusion nt which the nulhor o.rrive41 wns that n 
pcrfeut bmko W:'t.S only to be fouml up to tbc pNsont time in the 
reaction syst('nH of Wc,tingbo~~t~c llllll Mc~s1.,. :)tcel nnd Mclnnes, 
but tbnt on llccount of the limitl!d number or reliably nsccrtuincd 
experimcntlll results nt }>resent nt disposal, it was impo9;9iblo to 
cstimllto tbe relative efticiency of the sovoml bro.kc' wlucb bad 
been tried. It was to be hoped that the deficiency of oW'_know· 
ledge in that respect would soon be removed by the ex\>enmcnb 
now being conducted by thoAcoidcntl! ComnuMion. 1hc p11pcr 
W!\8 llrofusoly illunmted by diogt'!\mll llnd mode la and n spui ted 
discussion followed ita rendmg. 
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GREAT E .\ 'TERN RAI LWAY ('OMPANY'~ NEW 
~TATION AT Ll VB HPOOL ,'TREET. 

'r111: I'Rt•i!l <le\'elopment of Lbo t·ailwny Mylltom, in immediate 
connccLic111 with the u\etl-opoliH, h n~:~ cnu>~ed many nltoratiom.l to 
ho mndu in vnl'iou~ tot•tniui ; in Momo CI\.~I.'H, ha.q compollud n 
c<>mplow rebuilrling, an1l in Lhl' t'OIJIH of l!tnall, inconvenient, and 
crowded platfortllll and nppt·vaehct~, hllvo ntilcen buildiugK nntl 
n.ccomruocL\tion nlmo3t p .. '\latiul in their eharnct.cr. 

'l'bo term.inllil of the ()rent EMtcrn Hailway Compnny nt 
T,ivorpool·11treet, if not partaking nlwgether of the palntio.l, will 
ho uuutiHtaktlnbly a&rrcat itopro,·emeut upon mnuy of the London 
tormiui, nucl will be ono of the large>~!. ; the are.'\ comprUscd 
witbiu tbo ret.ai.ning wnll~>-t.lllil l.llliug n low-le,·el btatioo- ie 
tnoro than wn acres in extent, nucl i11 t!OWO 2000ft. in its entire 
lougth. Tho gouornl character of the dct~igu is Gothic, broadly 
trMtocl iu the lllWOml ole\·ntionH. 

The west llnd HOuth elevation!! are well 11ecn from the junction 
of Now Bt·ond-streot with Livorpool-Htreet, nud along the np. 
prol\choll lending from Liv01·pool-8treet to the booking-offices. 
lleiug, 1\li we huvc m\id, a low·le\•ol Htation, the nppronch to the 
mnin lino Looking·ot11ce is on a descending gradient of 1 in 25. 
At the AAmo time, great cnre hna been taken to secut·o speedy 
nttcntion to p~~&~engers and their luggage arriving in cnrringc~t. 
A largo le"el apace ou the le\'ol of the platforms bas been }Jro­
eorved in front of the booking-ofllce.t for c.•wringCil, nnd it i11 eo 
arranged tlll\t, M HOOD M thoy 1\.l'e ft•eod of their occupnntd, they 
go out hy nu independent rond from the t1t.ation into Livcrpool­
>ttn•ot, thu11 :\\'Oiding nil confuHion. 

Tho weHt elevation is nbout 3\!0ft. iu length, nnd hna o.n ngrcc· 
ably divel'llified ekyliue. The main lino IJouking·office, being n 
cont1'1ll fc.'\ture, rising to o. height of !lOft., tho rornnindor of the 
oluvntion being 67(t. in height, with the exception of the block 
nt the Ho>uth end fnui.J1g Lh•orpool·11trcet, which is unifor10 in 
height with the centre. The window11 of the second floor nro 
the mo11t Htrikiug in the extent 11.nd chllrru.:ter of their treatment. 
They aro lofty pointed two-light window!l, twited under ouc 
arch, with pinto tracery in the bend. 

Thoro i~t also a wing at the northet"U extremity of the west 
point, I'Utlning westwards, which is about 146ft. long and 67ft. 
ltigh, with nu ornamental clock-tower adjoining the subttrbnn 
high-lo' ol booking-office tower, which ill utilised by being made 
avnilnblo to support a resorvou· in CUBe of fire; fire mains are laid 
from the re~ten•oir, so thnt nny pllrt of the vMt building could be 
deluged witb water in 1\ row lllinuto!l. 

1'he tJ'tntorinlt.~ used are Ktock bl'iek11 with Bath stone in 
cornicoll, ru-obes, o.ud clrexsin~11 genernlly. The mnin line booking 
office, :UI becoweH itls utle, iB ono of the 6netlt apnrtmonts within 
the llllttion building11, being 90ft. long, (jOft. wide, and 49ft. high, 
the coiling being on n level \Vith thol!e of the second floor. At 
the level or the second Ooor n gnlh.wy is c:u-ried round the 
booking-office, as n mcan11 of communicntion between the 
Vtlrioull office.t. The coiling is pllnelled into deep coffeN, and 
finil!bed with whit.e nod gray pliUitor. On either !side of this 
booking-ofllco there arc t'ellpcctively first and sccond-ci!U:!s 
wniting·roows, · with lndie>~' waitinijroom&~ nttachecl, ndjoining 
which iH the rofresbment-roow, ·lOft. by 28ft., nnd 29ft. in height. 
Attnchcd to which, and reached from the exchllngo glllloriell 
runuiug 1\CI'OI!i! tho l!tl\tion on the Kuburhl\n booking·office level, 
11ro lllrgo ~,;onoml and ladic11' dining-rooms. In v:uious portions 
of thu building n1'0 lifts worked by hydroulic power. The con·i· 
dor11 are wm'tllcd by mea.ns of bot wntet· coil Cl\Ses. 

The bnHinell8 of the compnuy will bo tt'lln81\Cted in the offices 
in the building. The<1e are approached nt the Liverpool-street 
lu,·ol, along a corridor 1Oft. wide, lending to the principal st.air­
cn.so 20ft. squnro, from which nccc011 is obtained to all the offices 
by corridors ft. wide. Tbe offices Cor tho principal officers of 
the company arc on the Hecond floor, and comprise chairmnn's, 
deputy-chairman· .. , genernl mnnllget·'._., l!ecretary's, superint.en­
dont.'>~, engineer's, togetbet· " ;th the board, committee nod 
luncheon room11. The board t'OOlll is l!ituatc in the south wing, 
aucl i~ ll haudHome room 37ft. hy 20ft., with onk-pauelled dndo 
~~nd coiling. '!'bore m·c no lcl!8 thnn l 60 t·ooms throughout the 
building. 

The nroll occupied by the vnriou11 lines of plutfonn is covered 
in by :\ t·oot' in four llpnns, the two contml ones being 109ft. encb, 
nod the 11ido t~pan!l •16ft. and 44I't. 'rho "hole width covered in 
ia 314ft. 

Thu roof t i'UJ!ilCs arc princip.'llly compri.I!Cd of wrough t iron 
with ornllmontal dctail11 of C.'lt!t iron, Md the effect is extremely 
plc.ll!ing. 'l'he columns arc double in the centre, and have nlHO 
to act as downpipe.! for the conveyance of water from the roof. 
The covering is chiefly gl!\88, with n BtMII proportion of bonrding 
nod slates. The length of tho roof over the main lino on the 
cMt side is 730ft., and that over the loc.'l) platforms 450ft. long 
noel 7(Jft. above platform level. 'l'bo platforms are an-m1ged 110 
tb~<t the 1\dvantnget~ of tho end-on syr~torn M nt Cluuing Cro1111, 
1\11 well a.s those of tbe "sidolong " M nt King's Cro1111, nro 
rcl.luned. The lllfiin lino plntfonul! nre 1 OOOft. long aud 32ft. in 
width, wl1ilo the locnl platformH are 550ft. in length, and vnry in 
width from 1Oft. to 21ft. L11mprooms are provided below thu 
platform, connected with ooch by a 11ubwny and hydroulic lift. 

The llrnwgcment.:! for traversing cnrringe<1 ncroll8 and along 
the main line, noel the whole of the turnt.'\Llcs, eleven in number, 
nre worked by hydraulic power. 

Communicntion ill also obtained with the Metropolitan system 
by n junction with the milwny11, b011ides 11ubwnyt~ from the plnt.­
fot1DII under Lh·erpool-l!trcot for pMSengors. The whole of the 
signalling nnd multifarious working of the points is connected at 
Primt'OI!O.IItreot, into one box, which cont.'\ins more than 100 
lovol'!l for the purpose of ioterloeking and othur atmngement..<!. 

The whole of the workl! btwo boon de11ignecl by blr. Edward 
WiiHon, C.K. the company'11 engineer, nnd executed try tho wt:ll· 
knowu firm of :Uc><>~rs. Lucat~ B1'0thers. 

-
PERKIN, ' ' BOlLETIS. 

We stilted recently thnt one of 1\Ir. J>erkins' high-pressure 
engines nod boilers wo.e nbout to be fitted to oue of her MnjeMty's 
ships. The following is a copy of the ropot't of tho Committee on 
lloilol'll appointed by tho Admirolty, dl\tcd tbo l!>tb dny of 8eptem· 
ber, 187':1, on the propriety of constructing egineM and boilcn on 
Mr. Perkin11' plan for mnrinc purpose», which bus resulted in tbe 
or·der llbovo rcfcn•ed to buing given. 'l'he ()ommittco on lloilcn 
stato

1 
for the informntion of the Lords Commissioners of tbo 

Aclmtmlty, that they h11vo cllrcfttlly ami fully considered the pro· 
prietr, or othenvise, of constructing engines aud boilers on l\[r. 
Purkms' plan for marine plll·poscs. From the officinl pnpers which 
have been plllced before the committee, it is found thnt in l\lnrcb1 usn, tbo York~hiro Engine Compnny wore Clllled upon to forward 
tendenr for cngiues on Pcrkins' system for vcMcla of the Dnri.ng 
and Mot<tuito classes of 720 oml 360 indicated horse-power, 
rcA(>ectively. In May, 18731 tondera wcro forwnrdcd accordingly, 
nnd aftct· a careful examinntton of the design.s na submitted by tbe 
Yorkshire Engine Compi\Dy, tho engineer-in-chief of the navy con­
sidered the disndvnntnges connected with the engines on this plnn 
were much greater first cost

1 
greater weight, greater ~omplexit): of 

engine&, grenter coat of mnmtennnce, and the nece811tty of hnvmg 

pure wnter in boilera. The matter then remained in abeyance for 
11omc months, Lut in May lflHt 11ttention WIUI n~in cnllcd to tbi• 
aubjcot, ond it nppenrcd from the Yorkshit e Engine Co1111>any'11 
lctttJr, that they bad in thei r fonncr tender for engines misun•lcr­
stood the power to be given; nn•l consequently hnd prepared llnd 
forwordocl a design for ongincH of a greater maximum J>owct· thnn 
WI\SI required. 'l'h0 Conwany short).)' llfterwardll fOI'WilrUCU 1\ 
revised tender and drawrugs for cugmcs of 720 indicated horse· 
J>Ower for a vessel of the Itantome cla.u, in which tbo •pace, 
weight, and price were reduced. It W!\8 then decided that when it 
became necessary to obtain engines of the power referred to, ther. 
ahould be invited to tendtr for thoo1. Tbue the matter atood uuttl 
July hut, when a letter from Mr. Bailey, containing printed 
documents, WOll laid before th.i.s committee; and it wa.. then decidetl 
thllt, when convewent, the matter ebould be fully considered 
in 1\U ita bearings, and that ns much evidence aa pouiblc, for nnd 
agninat, should be obtained. The committee stated in po.rngraph 
twelve of their letter of the 7th August 11\St aa follows:-

" Tho committee b11.ve also had under their careful coDSideration 
the plan of engines and boilers on the system proposed by ltl1·. 
Porkins, and have inspected the engines on thia plnn, which arc on 
board tbo Emily, o. smnll yacht, wbilo under weigh; and t he 
Filga, a tug, as well 1\8 the engines which are now at work in hia 
fncto•'Y· 'l'ho committee have o~nmined 1\fr. Perki.Ju, and have 
applied to him for more specific information relating thereto ; and 
on receiving Mr. Perkina reply a further communication will bo 
mndc on the subject." 

Since that dat~ the committee, with n view to a more aearclung 
imvcstigntion of the condition of tbo boiler :md cylindera of the 
lnnd engine at l\Jr. Perk:ina' works, induced him to open out the 
boiler, 11nd cut open ~hrce of the tubes from different levelB; nnd 
nlao to open out the cylinders, nnd hnvc the pistons drawn. Thia 
wna done in the presence of the committee, nnd a strict examina­
tion wa» made of all the working surfnccR llnrl the stllte of the 
tubes ; 11nd samplelj of tho tubes, ,\c., were obtained. The tu boa 
in this boiler had been in use, it was alleged nearly thirteen 
yellrs; Rnd they were found to be in ll rcmnrkabic state of preaor­
VIltion; 1\nd tiro piston, plloking, llnd Vlllvo 1·in:11 of the engine, 
which were of Parkins' pntcnt mctnl, composed of five parts of tin 
11nd sixteen pnrts of copper, nod which were stated to have been 
in plllce, nnd at work w1tbout lubrication eighteen month• aince 
lMt examined, were found to be in a similar condition. Bearing 
in mind tbnt the mnin feature involved in l'llr. Pcrlciru' ayatem i.a the 
uae of soft fresh w11.ter, or rain.Jwater, over and over again1 the waato 
being ~:upplied by wllter obtained from n double diati.lli.ng appo.rn­
tua, the committee bavo directed their attention to some other 
engines using Jrcsh wnter, with 11. view to obtnining 1\1 much in for· 
mntion ns possible on the point rcfeJTed to. They have accordingly 
obtained evidence in regard to the following •ngines and boilen 
\vitb ~vhioh fresh water ill uscd1 observing. tho.t i~ ia tho gcuoml 
proottce to ho.vo fresh wo.ter m land botlers, V'I.Z. :-{1) A land 
engine llt l'llesns. Gwynno's works, Essox-streot, Strand ; (2) a 
lnnd engine at the worke of Me88rt. J. Stewart &nd Co., Ieic of 
Doga, Htackwall ; (3) a lo.nd engine 1\t MesBl'l. .Merryweathor'•, 
Lambeth ; (4) the fire engine boilers at Messrs. Merrywcnther's 
nod llt Messrs. Sband, Mason, and Co.'s; (5) the boilers used for 
producing atenm for wnnning the B ouaea of Parliament; (6) nnd 
also casos in which attempts ho.vo been made to ose fresh water nt 
aea in marine boilers. The committee visited tbeao different 
establishments, and, so far ll• they could, hllve examined the boilen 
and obtained on the apot aa much infonnation u pouiblc. 
Although it does not appcor th11.t~llny of the aystel'llll &t preaeut in 
use lli'O worked cxllctly on tbe same J>rinciplc !\8 Mr. Perkwa adopt., 
yet the committee arc of OJlinion that tl1cro is an advnntng~ in 
uain~ soft ft'esh water in boilcn gcnornlly; nnd the favourable 
opimon which they bavo fonncd with regard to the Perkina 
aystem hM thus been so far confirmed. Tho committee, then, aro 
of opinion that evidence eufticicntly satisfactory hM been obtained 
of the working of Perkins' system to enable them to propose to 
their lordships that experiments ahould be made on auch a scale aa 
to test its value, with ns little loas of time a.a possible; nnd they 
therefore recommend, with tbe view to thoroughly testing the 
ayatem in a pract icnl mnnner the under-mentioned enginea, kc., 
should be obtained, viz. :-(lf A lnnd engine and boiler for use in 
ono of her Majesty's dockyards ; (2) a pnir of marine 'engine• nod 
boilers for use in one of the hnrbour vessels, such aa ono of the 
homo port tugs ; (3) n set of engines nnd boilers for a amllll &On· 
going mnn-of-war, 1\8 proposed by Mr. 'V right, engineer-in-chief of 
tho Mvy; (4) nlso that some vessel nt present fitted with com­
pound engines, and nbout to receive now boilers of ordinary tY]>O, 
~bould be 6ttod with 11. aurfllcc condenser on P crkins' P.rinciple, in 
order to test its applionbility to tbat dcsoril)tion of boiler. In all 
tbcso trials the system, 1\8 pursued by l\ r. Parkins in hi& land 
engine, which the committee ho.vc exammed, should be most closely 
adhered to; and his meto.l a\>plicd wherever requisite to avoid the 
oeccuity of internal lubrication, which it ia oUeged is not t-equirod 
when thllt metal is uaed. In consideration of the ciroumatancea in 
wbioh Mr. Perkins is placed with regard to the Y orkcibiro Engine 
Compllny (Limited) ; and n1 the committee arc not nwue that thill 
compnny have hitherto supplied mntinc engine• or boilers for her 
Majesty's service or the merchant service; and looking to the 
geneml circumll'tnncea attending tbe application of a now invention 
to engines of a larger sue, and of dilferont coll8truction to t hose 
which hllvo hitherto been tried under Parkins' system, the com­
mittee would suggest the propriotr. of constructing these engines 
and boilers in ono of her Mn.Jesty s dockynrds under the suporin· 
tcndenco 'of Mr. Porkine, if their lortlships should under tho 
above-named circumstnncea deem it desirable so to do. In tbo 
event of their lordships arriving at this tlecision, the ce~mmitteo 
would auggest tho.t the elm wings for the onginea, boilen, and con­
don8Cr8 should be prepared by 1\Ir Perkins, lllld submitted to the 
Admirolty for npprovnl; and tbnt for this ]>llr}>Oso :Mr. Perkina 
might have the !1811istance of o. draughtsman, but he should tako 
the whole responsibility of the result, llnd 1Upcrintend the con­
atruction in the ordinary manner as an engineer. I t ie the inten­
tion of the committee to keep the question of the uao of aoft freah 
water in view; and they ex,P.cot to obtain still further evidonco 
during their visits to the d•trorent aeaporta ond manufnoturing 
towns of tbo country; yet they hllvo conaidered it ndvilll\ble thllt 
they ~thould nt this time Mtnto their views upon this question, so 
far ns they llre eno.bled to do so; reserving their detllilc<l and moro 
ml\tured opinions on the question of the use of soft froah Wll~or 
for marine boilers genernlly, until their linolrot>ort. 

THE UTILI 'ATION OF PEAT. 
IN our impression for May 28, we concluded our report of the 

very oble nnd elaboroto report on the utilisation of peat, prepnrcd 
by Mr. F.A.Pnget,C.K, for the BritiHh <.:ommissioncra' "l~cporhon 
the Vienna Exhibition. " To this pn\>er 1\lr. Pngot haa O.l>j>enucd 
two synopticnl tables, showing llt a g nnco the results whic 1 have 
been obtnined in pmctico from different systoms of utilieini pellt. 
These tn.bles o.re sufficiently valullblo to deserve reproduction, nnd 
we give one of them on pllgo 400, while the second will appear in 
an curly impression. The tables are so comJ>leto thnt they re­
lluire no expl11nntion other thnn that which we have just(ivcn. 

SOt''l'lt K.ENRINGTON l\lt'SEt'M.- Viaiton during the week ending 
,June 5th: - On lUondny, TueJdlly, nml Sllturdny, free, from 
10 a. m. to 10 p.m., Mu~~eum, 9072; mercantile mnrino llnd other 
collections, 1294. On Wedncadny, Thursd&y, nnd Fridlly (ndmie­
aion Gel.) from 10 a. m. to 6 p. m., Museum, 2394; mercantile 
mnrine nnd other collections, 12:1. Total, 12,885. Average of 
corresponding week in former yclln, 1;_570. Total from the 
opening of the Muteum, 14,292,912. J'atcnt Office l\lutoum, 
3165. Total number since the opening of the l\luaoum, free dwy 
(12th May, 1858), 3,188,279. 
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FOREIGN AOENTS FOR THE SAI.E OF TilE ENGINEER. 

PARI - MRdamo DOVVF' •• W, R ue tk la Banquc. 
B.EilLI N.-AIIu cn nnd Co., 6S, Moltr~ltrvuu. 
VIENNA.-MoRSr8. G&nOLD nnd Co , JJoobtllwa. 
LEI Pl! I".-A. Twat.-rm:vcn, Ooobtllc". 
NEW YORK.- Wn.uum nnd lloo&ns, 47, NIUialHirfd. 

TO CORRESPONDENTS. 

•. • We camwt underwke w return drawing• or manmcriptl; we 
111U$t tlte1·(./o1·e rcquut our con·upondent& to keep copiu. 

• .• In order to avoid trouble and confU$ion, we find it nccu1ary to 
inforn~ corrupondent& tltat lt ltcrl of itUJuiry addreued to tlte 
public, and inttncl(d for in1ert ion in tltifl column, mmt, in all 
ccuu, be accompanied by a lar<Je envelope ltt~iUy directed by t11e 
1Dritcr to hiutltl/, and beariug a 2d. rxuta!Je •tamp, in order tltat 
anmer-1 received by 111 fiiiJl/ be forwa:rded w tltear duti.uttion. No 
notice will be taken of comn~wtication~ wltWt do not comply wWt 
tltue in1truction~. 

• .• All kUer1 intended for in~ertion in Tue ENGINEER, or contain­
i11!J quutio111, muat bt accompanied by lite 11ame and addreu of 
tlt~ writer, not neceuarily for publication, but aa a proof of 
good faith. N o fWtice whatever wil~ be taken of anonynwu. 
communication~. 

AWTI·'FBIC"riOS,-&tul Ut tc/t in ('(111,/r.ltMt. 
H.. McG.-IYe 11rr not a1cart tlt<rt c•••Y c.-ep-ri"tMU lw•'' tt'n' bt••t Illude to 

ddtrtllittt l'ltflltCI' t'trl/ •11talL l"ti!Jl•tn C(lt& bt .11/ln l tMII. a COtVII"'II.tt' toitt. 
odt'Q.•ttl.iflt. 7'/tt lfiiUtioot, yot• tcitt JltrCtt(f, ._, ~>/•v• t••'tu:tical lmpotta1u;t 
t•haltvtr, IU COtUidtrutiQrw I'[Uilc <tJXlt't /I'Out 1111 fri£110tl 0/ lit• a or JIUIIIJ) 
c•lu:av• ''ltlt the point. 

S. A~D S (::lhotrord-I"'<<d).- A• tilt di•cuuio•t tool.: plrrcr io1 o tlail¥ jot•mal 
JIOllr ltlttr OUftltt, m cite J(rlt uutnncr1 Ill ~ jor.-r•nlf'l/ to lite ttlitor of ll•<lt 
jout"llal. 1/ onMrtion. ~ 1'(/<utd. ••e Utalt con,.ul••· t/" '"""'et. 

SOOTfl ST.u>I'OilDdllll\t:. - l t trould ~ '"'JIOIIiiJI~ to Ui•'C ,ou. an a!Uirtr 1ct.idt 
••ould not u&Ulcatl lfOU. Tltc prlct o/ ccutm!l• """o "''t•· a t'trlf 1D~<lt 
•'ttn(lt. S1U!It a cupola a.ul fan till you •wak of :coultl co•t £50 o,. .£60, V 
tlt•/an .rt•·' •tcO•t•l·/tclltd. it t•t)ll /cl lutnllj ~ ' ' '" to llt•rt 11:ith /cu "''''' 
J.:IOOO capit(l/. 

SUBSCRIPTIONS. 
Tn£ EsotN£1!R con be had, by order, from any nm1aqrnt I n 1o1m or country 

at cite vario.u f'dUway ltatitntl; or it can, V ]m./trr«<., be .upplftd direct 
from t/u otJI.cc, on tile follotoing ltr7114 (paid in advaotet):-

HcW/·Jit<rrly (including dotcble nuulbtr?. .. .. • . ..eo 14s. Gd. 
Yearly (includonq t u:o double nuottbtr• . . . . . . £1 Os. Od. 

If crtdil occur, a•• atra cl•a•·f!e oj tu:o lhil inq1 and •~pence THr annum vlll 
be made. Tm: E~OtNClln '' rot(IUU!'td/or tratllmiUIOn abra<W. 

FORBION SUBSCRIPTIONS. 
In con«qutnu 0/ pcrmanmt incrota~e in 1iu O/ Tuc ENOI Ntn:n in\'Olving 

;loubu po~lage, •t !tal bttn jouwt nccu1ary to tnal·e ·~ cltange in tlte 
ratu oj joreivn tllb~eription. The tubtct-iptiotljor tile year I 870 wiLt alto 
include one n!llllbl'r more than muttl. Forri{pt Sub1criptio111 for tllin 
paper copiu are accordingly rcctlvtd at tlu jollolciug ratu: Sublcri~;tr1 
J>a!ling in adrtutct, ~ t~c«t 1'att•, wilt 1'tttict Tu& ENOIN&&R tfl«);ly 
and polt·/rtt. SubiCMptWM ltltt by Polto()IJI.ct Ortkr lllull bt accompan~d 
bv a utttr of a.duict to tlu PublWitr. TotcK PAP&n copiu may w Jw.d 
V fYI'(/errW. at i ncrtGud ratu. 

JUmittanct by Pott,.of!lce Ordtr. 
p,. .,.or. Pw ~,.r, 
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Rtl•littance by /Jut in London, 
Pn '*' '"· 
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/{. ,t • • cL -v. Ill" flutt .. .. s o 10 
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Pa,...~oa .. .. .. .. 1 I~ 8 
p,.,., ..t11 Llw•pool .. .. 1 Id 8 
RwliG • • •• • • •• 0. i 10 0 s,...... .. .. .. .. .. ~ 0 10 
8-• .to ll~ll .. .. S 0 10 
s-uo., ..to Dm""'rk .. 

Clllth C«~e~/or binding Tnlt ENOINII&n Volum~, price 2.t. GeL each 
Tile /oUotcing Volumt.t of Tu 11 ENOIN&&n can be lla.d, price I SI. uuh:- Vola. 

ti, 10, H, 24, 25, 26, SS. 
ADVERTISEi\1 ENTS. 

• • . Tl~ charge {or Adlltrti«mnltl ojfol.lr linu and under u lhrtt 11iilling1; 
/or crtry tu:o Litt.U o,jt~rdl o~ •I•Uling cmd t\zptnct: odd llnu are 
cllarglfl. ~ lltilllng. The lin4: at•tragtl eigltt u-Of'd.. 11'/ttn an a.dt:tr­
l~munt l!U41Uru an inc/o or tMre 11~ clw.rge il ttn 1lilllinp• pn- inch. A 1t 
lingle advtrti.wlltlttl from 1114: count11, mu.tt be accoutpani«l by 1tamp1 In 
paylll~nt. Altmw.u adutrt!MntDttl 111tll ()( itlftrtca toil/• all pro.cHcaiJ~ 'l't· 
gulat'ity, but regularity catlllOt ()( guarantaa i11 «11)1 tuc/t. ca.t. A ll 
a.dvtrt i«mtnll, acept >CttJ:ty onu, art taken IUh}tct to 11111 condition. 

Alll'&llfi i OIOTa OJ.!<IfOT oc l:<uauo Ulii.&M DaLonuo n~rou Sox o'cLOCt& Oll 
Tu oiL504Y E•.:~1~0 ·~ I!AC:U \Vt t & . 

• •. Ldttr1 rdatinq to a.drtrtiltmtnt• arut 11~ pullli.Jtinq cllparlmtnl of tilt 
paper are to w o.ddrcutd to 1111 r vJJlWltr, Mr. 0tor(le L<opoW. R~: all 
otl~tr Utltrl tow addrt~~ed to tile Bditor ol Tue Esounum , 168, Strand. 

MEETINGS NEXT WEEK. 
Ctt&.VICAL Socn:T\.- Tburtdlly, J uno lith, ot 8 pm. : "On ~ltrot~yl 

Dromldo nnd on :3ulpbur Dromldo," by M. i\1. P. i\Julr. "Note~ ou lbo 
Cho•oiitry or Tttrtnrtc nod Citric Acid," by R Wnrr1ngton. "On tho 
Action of Nitric Acid on CopJ>Cr, Mercury, &c. , C8pcclnUy In lbu Prosoooo 
of Mctl\lllo Nltmtcl>," by J . J . Ackwortb. "Dccom)lOI!Itlon of Wntor by 
tho Joillt Aotlou of Aluminium nod Aluminium Jodldo, Dromldo, or 
Cblortdo, luoludlng lnstnucoa of llovol"8o Actlou," by Dr. Glndllt.ono nnd 
Mr. Trtbo. "On Achromntlt.o : n Now MolybdoiU'8oulnt.o of Lend, nnd 
Now RC3Ctionll of Tung8ton." by Prof. MnUot. "On tho Action of 
Clllortno on Acotnmldo," by E. W. Prov08t. 

Tu£ .M &T&OROLOOIC.U. Soc111TV - WednesdAy, 16th luetrult, ot 7 p m. : 
"Ou n WhJt.o Rain or Fog Bow, " by G. J . Symont, F. M.S. •• On a 1'1"0-
~aod Form of Tbormogrnph," by WIJdmnn WWt.obouso, F. R.A.t;., 1-'. M.S. 
' On lbo &hlfnU of A(boo8," by Prof. i\t. \'. lll\ulln (tnilliiiAtod from tho 

Coonptu Retldtt• by R Stroobnu, F. M.S.) "011 lllo Dnromotric Fluotun­
tlons in SQunUl! nud Thundorttol"lllil," by tho Hon. Rt~lpb Abororomby, 
F. M.S. " No to on Solnr Rndlntlon In Its relAtion to Cloud nnd Vopour," 
by J. Park Unrrlllon, M. A., F.M.S. 
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RIVER l'OLLUTION. 
WE are not o.bout to return here to the gene1·al prin­

ciples which. as it appeA.rs to us, govern the relations 
between rivers n.s sources of water snpply for man and 
beast and as the great dmins or channels of defecation for 
all the refuse cducts of animal and vegetable life. In 
former articles we have indicated the conditions which 
nature has prescribed for these relationR, and pointed out 
tbnt when their balance i11 destroyed beyond a certain 
limit by the adventitious circums tances of wha t we mn.y 
call civilisation, coucomit.c'lnt with a dense population, the 
channels of our streams and the waters of our river-s can be 
no longer our natural drainf! and our drinking fountains; 
that we must choose one or the other function to be ful­
filled by the river, and that we shall find that that function 
must rell)aiu wbat n.'lot\Jl'~ nJw~tys i~tencls it to b~-t}ijlt of 
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universal main drainage, and that we must look elsewhere 
for our water supplies. Further, that these supplies must 
in general be sought in our islll.llds, at least by impouud ing 
wate1· in }JII.l'Uy natural, partly artificial reservoirs upon the 
upper streams and their catchments which feed our rivet-s, 
and situated sufficiently above the great sources of cout& 
ruination. These and other general conditions of this 
cer t.'\inly important national problem we have pointed out 
in some detail and with sufficient lucidity in former articles 
in this journal.* The principles cont.c'\ined in those m·ticles 
are equally applicable to the most Arca.dian state of popu­
lation in which the refuse of animal and vegetable life 
form the refuse for draiu~e, or to that far more formid­
able condition of thinbrs m which the artificially-ct·eated 
refuse of countless manufactures, orgnnic and inorganic, 
in solution or in suspension, are poured into our st1·eams 
to be dealt with as they may by the decomposing action of 
air and water on their way to strerum~ of greater volume or 
to the sea. \Ve might ask here whnt it is that lc,.islators 
propose to themselves as the chief aim and bene«t to be 
oht.c'lined by the penal statutes now aimed against river 
pollution. 

W e can en.sily !See that by a sttfficiently cumbrotlli, costly, 
and irritating sy~:~tero of interfe1-ence Lhe appearance to the 
eye or nose of many of out·11treams whos~ banks are thickly 
studded with manufactories may be improved, and that some 
gross abttscs, such as Dlllking the channels of such streams 
dust bins and cinder-tips, or other solid rubbish deposi­
taries upon a great scale, may be prevented; but we 
apprehend that the law n.s it already stAnds aflords ample 
provision fo1· redressing this latter class of evils, if only 
the riparian inhabitants were of a mind to have them re­
dreS$ed. But gra.ntmg tlHl.t future legislation shall have 
done all that can reasonably be expected of it, and much 
more than is ever likely to come from the sort of legit~la..­
tiou proposed, we aak, what is to be the ultimate upshot 
of it all '/ What is to be the benefit derived when nU the 
d ispollution possible upon our manufacturing streams has 
bt>en effected 1 D oeH anyone seriously expect that streams 
such as the Irwell, t be Aire, the <.:alder, qr tJte Clyde in 
its middle com-se will ev<n· become fit to drink, o1· in which 
fish can live 1U1d tlnive I W e may gradually make them 
look a. little better, but main drains, more or le~ foul 
they mus t continue while ever the vast industries coucen~ 
trated upon their banks continue to flourish. If we are 
obliged to confess this, bad we not better wake up our 
minds a~ once_ to t~at them as main .drai~s and leg1slate 
upon th1s bMu'l, wh1ch would vastly s1mphfy the subject 
and render needless much official interference that here~ 
after must prove as ve.tatious as will be useless . 

Our preHent object is to point out that the results of 
many of our great national iuduskies must for ever con­
tinue to pollute, more o1· less, the na tural waters of a ll the 
streams 111to which the I'e!!pective drainage areas len.d , 
notwithstanding any legislation impotently intended to the 
?ontrary, and e~en th~ugh those most intimately in t.crc~tec.l 
10 those great mdustn es were the most earnest in their 
desire to prevent such rc.~ults. I .et us illustrate this by an 
example 0 1· two :-Upon the banks of the 'lyde, the Tyne, 
the Wear, the Dee, and the smaller streams of Lancashire, 
flout·i ~h those enol'Ulomnllanufactorics of soda and of vitriol 
which fom1 the basis for all subsequent aud minor chemical 
manufactures, and supply materials emplored in countless 
industrie~ not chemical, such as paper-maktUg, &c. Around 
these manufactories al'e to he seen mountainous heaps of 
the refuse of the 11 lixiviated salt cake," consisting mainly 
of difficultly soluble lime and soda compounds, coaly 
matter, and many complex combinations of sulphur, some 
of the older refuse heaps being so rich in the latter that 
methods have been devised, and to a certain extent em­
ployed, for recovering some of the sulphw- from them. 
These heaps cover acres of ground ; they are freely expost>d 
to the r flm and dew; and on walkiug round them we 
easily see the brown, discoloured liquids ooze from them 
at many points. These, havin~ a supply as perennial as 
the rains of heaven, find tbetr way mevitably into the 
river. We shall not pause to consider to what extent these 
washings of the alkali refuse heaps are deleterious; it is 
sufficient to say that, even in minute quruttity, thel. render 
water undrinkable. Again, let us cast an extended glance 
over any of our great coal districts, such as that nearly the 
oldest of them, commonly called the Black Country. H ere 
we see the surface over scores of square miles covered with 
heaps of refuse, mainly from collieries and ironworks, but 
with many other industries interspersed. The natural 
drainage clumnels of the original surface have been hope­
lessly blocked or perverted. The rain which falls pene­
tJ.·ates every porous and ill-compacted " tip," whether of 
coal or of iron refuse, and, after soaking through and 
dissolving in its progress whatever is soluble in aerated 
water, festers in pits and gullies amongst the heaps, and 
often joined by waters pumped from the shn.fts, slowly 
finds its way to the natural outfa lls as they now exist. 
The water that has pe1·colated these coal tips is always 
more or less rich in sulphate of il·on, as well as other 
salts, and that from the furnace tips in silicates of the 
alkalies and earths, as well as in dissolved iron compounds, 
which ultimately oxidise into the rusty slime which hncg the 
draina~e channels of such jln.ces. Potu-ed into the 
adjoinmg rivers these diss<'lve matters may not be highly 
poisonous, or at all so, but they render the water more or 
less unfit fot· drink or fish to swim in. Let us pass to 
some of the rivers in our great mining districts. There 
are streatnA in Cornwall, on eitlter bank of which for 
miles in length the ground is covered with heaps of 
mine debru, or of the refuse of washed ores. These 
permeable heaps, varied in their materials, amongst 
which are to be found, thinly disseminated, portions 
of the poisonous met.'\ls, continuoURly discharge the 
oozings of the rain that falls upon them into the ad­
joining river. In some places these are joined by the 
watet'i! pumped from mine shafts at considerable distances 
from the Rtream; these waters are occasionally rich enough 
in sulphate of copper in solution to be worth depriving of 

• Amongst thcso wo may olor to thAt oulltlod "Rlvora 1\.Dd CIUca" 
(Esoun:en, ::lop,t. 6, 187S, fl· 163), l\lld to tho nrtlolo ootjtlcd " RIV01'8 and 
~llnuiGOtorloa ' (ENOlNI!JER, Juno i . lll76, J>, 387) . 
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thnt metal in 11 precipitating pits'' before being let loose 
into the river; the sulphate of copper, or "blueatone," a 
highly poisonous salt, is, indeed, thus got rid of, but only 
by its convet-sion into sulphate of iron or "green copperas," 
a salt not poiaonous, indeed, but even in very small quan­
tity rendering water unpota.ble and destructive to fish. 

It is pronounced with much boldness that at least no 
solid material must under any circumstances be passed into 
any st1•eam, and, as we have already said, so far 88 throwing 
dry rubbish of any sort into the bed of n. stl-eam, we 
entirely concur in this; but if this rule is 1\lso to apply 
to all solid matter if suspended in water, we should 
find that its being insisted upon would interfere with, 
or extinguish some of our greatest mining or mineral 
industries. If we visit Dalcoatb, formerly a coppet· mine, 
but now, at a greater depth, the greatest tin mine in 
England, the oxide of tin which constitutes the ore iH 
di£1\tsed in microscopic crysta.ht through a relatively enor­
mous mass of rock, whjch has to be crushed, st.'Ulll*d, 
huddled and washed a~ain ru1d a[f<lin, until the heavier tin 
oxide is got out from tne relatively enormous mass of tiue 
mud produced from the ~round-up rock. Water in great 
volumes is the essential mstrumeut in those mining opera­
tions, und this refut~e mud is got rid of in the only way in 
which it can be, by ttu·uing the mai11 stream of ah'Cady 
more or less muddy water, after it has done all its othet· 
work, in upon these deposits of refuse silt, and transporting 
them away to the neru·est river course and towruxls the 
sea. So also in the preparation of the china--clays, which 
form so rich an element in the wealth of Cornwall, vast 
quantities of mud must be dealt with in the same way. 
To compel, by law, the owners of these industries to pre­
serve thei1· refuse in enormous heaps, wouJd be onJy to 
raise the price of the 1-espective commodities, o1· perhaps 
destroy. them ~to~ether ~ and, let us ask ~i bon~, the 
st1-eam tt.self bemg Ill r ealtty no better than It Wl\8 before, 
still only fit for what nature intended it, a main drain. 
Nor do these remarks apply only to mining and met.c'lllurgic 
distr icts. What is to become of the great flax industry, 
and linen trade, if the water that percolates ft·om the "t:lax 
dams " is by auy means to be stopped off from fiuding its 
way into natural drainnge chaunels 1 l'he difficulties 
involved in this branch of our aubject are ouly known to 
those familiar with the natural and manufacturing circum­
stances of the north of Ireland, and we have not Apace to 
enlarge upon them here. 

There is but one thing that legislation eau do-prevent 
groB::I and tmneighbourfy abuses of the river chrumels, 
some of which we have above pointed out; so also there is 
but one thin~ tl1at engineering skill can effect, namely, to 
increase ana equalise the volume of the water flowing 
through these rivers, by impounding the rainfall of the> 
wet ~'180ns upon their uppe1· forks and tributaries. 
Nature, however, may seta lim1t to this that may RLill prove 
utte1·ly insuflieient ve1·y materially to improve the condi­
t ion of rivers such 1\.8 the lrwell, and others here mt>nticmed . 

PUBLIC WORKS IN &OYPT. 

IT is only within the last half century that engineering 
works in Em.t have been promoted and constntctcd in a 
wanner whtch promif!es well fo1· their future permanency 
and the real interests of the cowttry. Long previous to 
the time alluded to, engineering works of enormous magni­
tude r ivalling those constructed in India during the 
dynasties of the Abdallab.s and the Aurengzebcs, existed in 
Egypt, but \vith the exception of the Pyramidt1 but little 
1-emains of either their former grandeur or utility. With 
the decadence of the cities, the pl<"nsw·es and wants of 
whose inhabitants they were intended to minister to, they 
fell into disuse, and shru·ed in the general destruction and 
desolation which ages ago swept over that portion of the 
African continent. But although the natw-e and extent of 
these &'l'eat works of constructiOn can now be but guessed 
at by the light of some stray excavattons here rutd there, 
and their successors bear but little resemblance to them in 
either design or execution, yet the physical condition of 
the country t-emains unaltered. Rightly or wrongly, the 
origin of surveying-one of the branches of ow· profession 
-is att1·ibuted to the necessity which compelled the 
Egyptian landownet'S to define their properties by some 
boundaries which were not liable to be obliterated by their 
annual natural Hoods. 

As of old, so at present, the ever-recurring periodical 
overflowing of the Nile constitutes the natural phenomenon 
of the country. From t ime immemorial the eB'orts of the 
monarchs aud the people have been directed towa.rds the 
one &fl'eat object--viz., that of re~ulating and rendering 
unifonn, and turning to the best ac1vantage, the fertilising 
inundations of this mighty and mysterious river. Pro­
bably the idea. and attempt also to unite the waters of the 
Mediterranean and the Red Sea may boast of the same 
degree of antiquity. The Nile being thus the most im­
portant and, in a great weasw'C, the sole source of the 
prosperity and weafth of the country, it is evident that 
works of irrigation, and others undertaken with l!he object 
of improving the course and condition of the river, must 
constitute a promi11ent featur.e in Egyptian ~ngineering. 
In Upper Egypt some extensive works of thLS character 
were carried out by the father of t he present ruler. Tbey 
comprised c.'Ulals, banks, and roads, and some idea of the 
extent of the undertaking may be gathered from the fact 
that in one year the amount of the earthwork 1-eached to 
nearly seventy million cubic yards. As may be expected in a 
cotmtry in which skiiJed labour is both scarce and expen­
sive, the use of earthwork instead of masonry or brickwork 
will, in all cases to which it is applicable, be adopted. It 
forms not only the cheapest, but, when of good quality 
and sufficiently plentifuJ to render the maximum dimen­
sions of no consequence, the best description of material 
for that particular class of work. 

A glance at the physical contours of that po11.iou of 
E gypt which lies between the motmtains of Libya on the 
west and those of Arabia on tlte east, will demonstrate in 
what manner, and the reason why, it became affected by 
the inundations of the Nile. If two sections be made of 
this part of the country nearly at right angles with one 
apother, i~ wjll b~ found that one, which may bo termed 
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the lo1witmlinaJ xectiou lms n. "'rauient 01· ~lope which i~ 
)>1':\Ctic.~lly idonticn.l with that ~f the river itself during 
Hoocl time. The other, Ql' CI'O>iS section, has n gentle fnll 
f1·om tlv• t·h•er l>an ks tnwru·ds the dexert., !'IO that when that 

l
iOint is •·enche1l the tot..'\1 diJfereuce of level amount..-; to 
Jotween 13ft. ;\IHI l.J ft. The nn.ture of the xoil of Egypt 
render':! these period ic:\1 i nuudn tious i ml illJMl.Sable to its 
pernument fertility. A gcCllO"ical section 11ho":s a1~ uppt:r 
lnycr of ooze resting upou sau S and gt·nvd, wlHch 111 tl:H::H' 
tum a·epose on a bet! of clay. The substrntum, ruoreov<:!'• 
is impregnated with variou1:1 salkl, to such a ~ lc~rce that af 
the land be not o'•erfiowcd for a. few years tt IJecoroes so 
sn.ltcd as t.o be perfectly m;eleS:~ for l>lii'))Oses of cultivation, 
and nmu\ins so until it is thoroug tly w:Uihed by another 
inumlntion. In addition t o the duty alrea.dy marked out 
for the fu ture irl'i..,ation works of Egypt, they have other 
functions to fultil.

0 

Amon~ the e are the coustructiou of 
banks ot· walls for the reta1uina aotl t~tol'iug of water, not 
only to prevent Lhe stutiu~ of

0

the land, but 1\lso to raise 
the wntet· so as to enable it to comnuUJd land situated at a 
hinhcr level. Oue of the oldest works of thi~ kind WM 

ut~derta,ke:n to prescrYe the city of Memphis. It was in 
Uae early part of the present century tltnt the great work 
wns eonuneuced of foa·aning Llll'oughout the whole of Uppct· 
and Middle Egypt n. series of basins in which the tloollS 
mi.,ht be succell:lively and th01·oughly nLilised . In order 
to ~oanplu t c thi::~ tll'oject in an dfectual :md certain man ner 
for the latter par t of Lhe couutl'y, it will be ueccs..~\1')' to 
contllJ ucL :\ Clmal of ga·e:\t lll :~"'lliLude, aiJ·etldy proposed, auJ 
Lhe line of which has been detcrmineJ. 

It. has been receutly proposed by a. w~:ll-known authoa·ity 
-)f. J,inant Bey- to restore the nncieut lake Ma:ris, 
which H erodoLus state:~ was au m-titicinl lake fot·med to 
store the wate1'S of the inundation, and distribute them ns 
req\lired during a season of drought, or wheu the floods 
were insufficient to i1Ti~ate the neighbouring couutry. It is 
not worth while investigating the <:<:\use of the destntctiou 
of this l:~.kt, but we ruay b1·iefty notice the advantages 
which would accrue from its re-e:ltablii!hment. It nppears 
that by the formation of the necesSM',)' tanks forty-two 
thousand :lCI'Cil of fertile laud would be lost to cultivation; 
but, on the othct· hand, by convertin~ this land into wnter, 
so to speak, it would be possible to liTigate or bring into 
cultivation dua·inu th·oughL, or season:~ of iusufticient fl oodH 
neady llevcn lmntlred thousand acres. Agninst this inct·eased 
c1tltivable :u-ea. mnst be seL Lhe co:;t of reconstt".tcting lhe 
necess:u-y brulki-1, slnices, channe l :~, and other works. Th is 
cost is vet·y mue:h cnluwced by the fn.ct th.'l.L the level of 
the present bed of the aucit nt lake is nearly 2ift. higher 
than it originally wali. M. Linant Bey estimates tlmL 
ne:wly thirty million cuhic yanlR of em·thwork would be 
required to construct. t.be works. Pt·ovided the result 
would recoup the outlay, there would he no difficulty eithet· 
in Hudiug the necei:IStu·y capital or iu cnrrying out the 
undert.'l.kin .... 

Coming d'own to our own times, the pul.Jiic works con­
structed recently in Egypt are of a cluwaeter which speaks 
well for the futu1·e prosperity of the country, whether they 
he reg;u-ded 11.''1 int.cmled to promote the fert ility of the soil, 
the UlCl'JI\.'~c of intercomnnmication, or the inte•·ests of com­
merce. Until the Euphrates Valley Railwny is mnde, 
Egypt will constitute, ru~ it doe.~ now, the shwtest route to 
our I ndian possessions and to the East geuernlly -a route 
very considernbly facilitaterl by the openi.ng of the Suez 
Cnnal. Twenty year~ ago Lbere was no nulway across the 
cle.sert, eithet· from Cair·o to Suez or· frotn Alexandrin to 
Cai1·o. Al1weseut there is compamtively a good J>Ort at 
Suez on the Red Sea, while liimilnr accowmodatton has 
been J>rovi~led at AlexA-ndria, and recently very much 
exten ed atlll impt'O\•ed. Botl1 these towns have ah:10 been 
furuillhetl with waterworks. Under the pre::~ent ruler the 
rail way ~:;ystcm has been greatly extended, especially ia the 
l::Soudan di ~>tricL. Sugar and other mauuf:lCtories ha.ve been 
est.'l.ulishcd, and no elfotis seem to be spared to promote the 
welfru·e of a country which is renow11ed for its nntiquity 
mu! fo1·mer mn.~,.ui6cence. A point worth ad verting to in 
connection with our subject is whether it will be found 
adviB~tble in fuLure to resort to other means to iJ,·igate the 
land than that of simply raising embankments of vm·ious 
height.-i. I t is not imp1·obable that when all the land 
situated at the lower o.nd consequently more favourable 
level be brought into cultivation, the aid of machinery may 
be called in to r::~ise the water to a. height sufticient to com­
mand the laud placed at agi·eater altitude. 

LITERATURE. 

N itlltltB of p,·orwlhlrJ' of tltt / nstitlltiotl of Cil·il Enyi,ltnos, with 
other Selected and Abl!trncted Papers. Vol. xx~ix. Se~eion 
18i4-75. Pnrt I. 

( St!COND NOT I CR.) 
I N our pr·evious not1ce of the volume now before us, \"\'e 

rev iewed so much of the contents as would have consti­
tuted the priucipal portion of one of the for·mer similar 
publie<ttions. The present issue, however, marks the com­
mencement ef ;tn entiJ·ely new 1'e.<tirM with respect to the 
publica.tions of the Institution. For the future, instead of 
two volumes per annum, foUl' will be published. The gra­
dunl extension of the " Minutes " is thus referred to in the 
last annual report:-" A few years ago tbe proceedirl!!'S 
were contained in one annual volwne of 540 pages, aftce;. 
wards expanded into two volumes together of 9-14 pn.ges. 
Now it is proposed to i.'!Sue one volume of about 350 \lages 
as early in eMh quarter as cit·cumstances will permit. ' It 
is evident that in order to e£fect this change some new fea­
ture, Rome fresh additions, must be introduced. These 
consist, in the fit'St place, of a. certain nmr ber of selected 
papers, which, although not read at the meetinn::~, are con­
sidered to possess sufficient int-erest nnd merit to entitle 
them to n pln.ce in the publications of the Institution. 
Occa."'iona.lly, hut rarely, communications have been pub­
lished in previous volumes which had not been read at 
the meetings, but this departllre from the ordinary rule 
was due nearly always to the abstruse character of the 
paper, wJ1ich rendered it impos.~ible for the auditor to 
follow it with any exact idea of ita object or signification. 
Many communications, both professional and scientific, are 

not u.d:tpted for being read to an audience, but llemaud 
s t111ly and rdlcction to be C\'en pru·tiaJiy comprehended. 

'! 'he fi1-st of three selected papet'S gives a succiuct ncconnt 
of " Eu..,iueeriurr iu 'weden." Between tlll'ee and four 
thousan:l miles 

0 
of mixed heavy and light railways are 

eith11r opeued for tmttic or in progreRs of construction in 
Lhat counL1·y, which wa.s somewhat slow to adopt sknw 
locolllotion in couseq uencc no don bt of its boing well 
provided with water corumtmie<ltion. A curious poiut. 
connected with the iron trade existing between Sweden 
an I Englnud is the lm-ge exchange in that commod ity 
which t.W<es place h~tween the two countries. The exports 
and importd axe about Cltlll\1 , nnd at fir-st sight it appears 
very strange t lutt Sweden should expo1t so large a quantity 
of iron to .England, and import so much in retu111, instead 
of supplying her own want::~. The explanation of thi11 
~tppru:ent auoruruy is due to the fnct that the iron ex­
ported from 'wedeu is smelted with charconl, and is too 
t~uperior and too expensive a raw material for COJWersion 
into ordina.ry marktl t ba1'S and other sections. On the other 
ha1Hl, the l!:ng lish iron, which is smelted wiLh coke and 
coal, is yuite good enough for Lhe purpo~:1 above men­
Lioued, but not of a sutticiently pure character fo1· the 
mnnnfacttll'C of the higher qualities of wrought iron and 
steeL The reason wl•y the ' wed ish mw material is smelted 
wiLh cluu·conl i1:1 s imply the want of cottl. The comparative 
v1due of the two descriptions of irou, deduced trom the 
avcmge du1·iug Lhe last twenty years, is .£7 per tou for the 
Euglish and .£1 i 10s. per tou for the Swedillh. The COIIl­
nHmic.'\t.iou 011 " The Consolidation of EarLhworks" will he 
found very interesting, e:~pecially to n\ilway engi neers. l t 
deal~:~ with most of the ditticulties which ari~e during the 
construction of deep cuttings alHI high embnnkmeukl, points 
out t.he pree<tutions to be ob erved in treacherous and 
rielding grouud, and describes the remedit!S to be adopted 
tu cases of slip," aud failure. The author brings fo1·wa.rd 
numerous practical examples of milwnys, both iu this 
country ru1d abroad, in which cuttings and eml.Jankmeuts 
which showed unquestionable 1:1i(ms of failure, were made 
secure by tbe a.doptiou of proper C:Ueasures. TheSt~ include, 
briefly, drainage, loogitudina.l and tr·ausverse stl'utting, 
both overhead ;uad uuderneath, retaining walls, piling, 
fascines, and planting . .Tndging fa·om the heavy character 
of the works m some of the exruuples of cuttings, it would 
have been mo1·e economical to have in the fil'st ins t.'l.uce 
constructed a. tun uol. 

Among the u:uueH iu ilte cc Memoin~ " will be found those 
of Lhe late J oseph Cubitt, Sir WiUiam Fnirb1\im, Sit· 
Charles Fox, :Mr . . John Gnmtham, l\fr. T. 1:11aJT J oluUJou, 
and Sir J oh o Re nu ie. A perusa.l of the brief biographies 
of our professional brethl'eu, of wholll it may be truly said, 
" Their works live after them,'' brings us to tl1e third and 
concluding section of om· volume, comprisin..,, " Abstracts 
of Pa.pt>rs in Foreign Tran~:~aetious and Peri~dic.'\ ls." As 
this is essentially n new featur<>, and n. valuable oue also, in 
the publications of the Institution, we have a few words to 
St~y about it. The object is to afford to the members of 
l~te I nstitution, in .a cleat· aud c~ude~'led form, t\ descdp­
tton of the roost tmportant engmeerm" works car1·ied on 
abroacl, together with brief notices of Jt scientific experi­
~ents and researches which are likely to be read with 
totere~t by _the profes.~ion generruly. Articles desct·iptive 
of engineermg works m progress or completeJ, of mininrr 
oper·~tions, of railways, sanitary works, telegraphs, an~ 
Lreattses of a theoretie<ll chamcter, are treated of in th is 
new section. The more prominen t pot·tions of their con­
tents, together with what is so import.'\nt - namely, their 
practic.'l.lresults and bearings-have been ubstracted with 
as much brevity as is consistent with clearness, so that each 
separate communication is at once readily comprehensible 
affords definite infonuation on the subject of which it 
tr~ats, and is, so. ~ru· as ~n :\h tm.ct ca.n be, a complete 
epttome of the ongmal artrcle. The advauta,.e of a com­
pilation which will place the members of the profession 
en ,·appore with what is doing in the whole of the en!!i­
neering world, is obvious, especially to those who ru·e car::'y­
ing ou~ works in distant and remote regions, aud are nnabl~ 
to ~vat! themselves of the be~1efit ~f our scien tific jourua.ls. 
It 1::1 true that ne.c1.rly all engmeermg works of importance 
eithet: at home or ~broad are described and, when necessary, 
fully tllustrated 111 our own columns; but we are not 
o_f tl~e opiu_ion of those who imagi11e that our pt·evious pub­
hcattOn will detract from the value or utility of the 
"Abstt·acts." Rec.1.pitulation iu a modified form and tmder 
certain conditions ill by no means vain repetition and 
besides, no single scientific jouurnal can cover the '~hole 
t':1.!1ge of engineet·iug science completely. W e are cer­
tam that the 120 pa"es or so whtch are devoted to the 
present, and will bee to the fntw·e sections will 
con~t~tute a most it;npor tant aud generally appr~ciat.ed 
addttton to the mmutes of proceedings. vVe con­
gr-atulate the Institution on the issue of so substantial 
a volume, so replete with instructive contents. Should 
its successors be up to the same l;tandru·d, of which we 
have little doubt, the members at the end of th~ fourth 
volume, will poi:!Sess a record of the ennineering of the year 
~hroughout .the_world whi~h _it would be impossible to find 
m auy pubhcat10n of a stmtlar chnmctet·. The volume is 
edit.ecl by Mr. l!'"'orrest, the able secretary of the Iustitution 
whose ability ancl energy do not seem to have been th~ 
least impaired by the additional responsibility and labour 
which he has undertaken. 

PRIVATE BILLS I N PARLIAMENT. 
VRnY little bueineaa hns been done during the pBBt week. The 

hotly-contested bnttlo between the pa'Otnotea'8 of the CroAAhill 
Burgh Es:tent~ion nnd tho Oln.sgow Municipal Extension Bills hl\.'i 
nt length beon concluded in fnvour of tho former. T he GIAAgow 
Bill hns been rejected. Tho Prudontinl Assurnnce and the 
Jnve1·ne~SS Water nnd Gas Dill!i hnve piiSI!ed committee as has 
nlso the South Devon Iwlwny Dill, which wM unopposed. 

Before the referees a locu1 1tandi, subject to alight conditionR 
has been nllowed in rCllpect of the potit.ions of ~[r. Poatlethwni~ 
nnd the London nnd North-Western Railway ngninst the White­
hnvon, Clentor, nod Egremont llnilway Bill. The petition of the 
Borough of Wicklow against the Dublin, Wicklow and Wexford 
Railway Bill has been diaaUowe«J. ' 

DOVER HAHBOU H. 
THB retlort of tho select committee to whom the Dover Pier nnd 

Harbour bill wns referred, and who were instmctcd to report upon 
the nclvnntages which tho proposed hnrbom·, ii HUccossfully con­
stl'ucted, may afford to the defence of the country in the cnse of 
a r.'uropean wnr, and for purposes of refuge and Uhl\llnel commu­
nication, hns ju8t been publish~d. It states thnt there is no l'Oom to 
doubt thnt, in the cl\so of this countt")' being obliged to engage in 
wnrlikc OJlOrotions, the proposed harbour would be of the greatest 
value nn<l imt>nrtnnce, both in a nnvnlnnd military poin t of view. 
At the present moment it mt\y be !lllid lhnt ~here is no I>laco 
between Sheerness anti P ortsmouth a t which veHsols of bor 
Mnjesty's nnvy cnn obtain a supply of coal if required. Tl1o 
Downs nre no doubt an t\dmia-ablo naval 11tntion, both in tloint of 
security and convenience of position, but conling there would have 
to be cnnied on from sea-going vel!sels or Uoating depOts which in 
timo of war would be ext>oscd to attack by the enemy, unless pro· 
t cct.ed by works which a t present do not exist. If tho proposed 
harbour is succeasfully constructed, ironclacls of tho lnr(test cla._'IS 
can be moored alongside the ex.iating Admiralty pier, or tho East· 
ern pier, if modified with thot view; COI\ls from any part of 
England or Wales may bo brought by roilway in trucks direct to 
the side of vessels, and shipped with fl\Cility, safety, and despatch. 
In a mHitnry point of v1cw, the advan tages of tbo proposed 
harbour in time of war at·e not less appnrent. Hitherto no proper 
facmties bavo boon provided either llt "\Voolwicb, Cbatham or 
Sheerness for the emba1·kation of troopll, while a t Portsmouth' the 
length of wharf in the dockynrd is quite insufficient, and in time of 
war would probnbly be required by the Admimlty ior naval }lUJ'· 
poses. On the other hnnd, Dover ill in communication by two 
railways with the military stations of Ctmterbury, Maidstone, 
Sheerness, qhnthamt Woolwic!t, London,. Aldershot, Portsmouth, 
and Sbom ohffo ; ana, t\.8 the lanes of raal como down to the pier 
alongside of which the triUlsportll would be lying, a very short 
time would suffice for the embarkation of a largo force. 'fo theso con­
siderations must be added the important fact tbnt the proposed bar­
bourwill bow1der protection of great military works, wbiclt it would 
bo neceasary to provide in 1\llY other poaition where n harbow· for 
naval nnd military pllrposea could bo constructed. With regard 
to its capabilities as a harbour of refuge, the eo mmittee, while of 
opinion thnt somo advantAge is likely to be derived by tho com­
mercial marine in this respect, yet do not wish to Jay too much 
stres.~ upon this advantage, nnd w~>re that the only object in viow 
would not feel justified in recommending its con&tructton. ' 

Ln~tly, with regard to the ndvautnge of tho proposed harbour 
with regard to Channel communicntion, thoro is no doubt thl\t t.h~ 
convenience of embarking aml oisemb1u·king in any weather in the 
smooth water of a sheltered harbour is of great pllblic iml?or tnnce. 
'!'bat tlti~ is fully appreciated by the grea t compnni!'s winch carry 
the postal _and R~enger ~rRffic from the port of Do.vcr to the 
Contmcnt, 19 sufficaen tly ev1denced by the proposnls wh1ch have in 
past yenn been m ado by them for the construction of a smaller 
harbour spec!ally designed for that pur)loso. . 

Jn conclusaon, the comm1ttee desare to drow the attcnt1on of the 
Ho~18e to the evidence which ~as been 8ubmitted to them, ond by 
wluch they have been much 1mpressed, to tho effect that n con­
siderobly in: rcl\iled extent of deep water ~~pnco might be secured 
by a slight modification of the present dosigns, at an increi\Scd 
cost of 10oderoto amount. I t appear&, howover, to the committ-ee 
that it would bo beyond theil· functions to rccommcml such nn 
increase of e"penditure, nncl they therefore content thom&elvcR 
with bringing t.ho cvitlence rof erred to B}lccially to the notice of 
the JloUlle. 

A t'l'nTuEn trial of the engines of the Beasemor wns made on 
Saturday. They nro reported to hnve done woU. The cabin wo8 
not worked. 

A On£J\T Rl'SRIAN BRtDCE. --A grent bridge 3600ft. in length 
is about to be thrown over the Volga. T he work la t o be 
commenced in Auguet; th& cont1-act hns been let to the Schleuin 
Company. 
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:::iO(;I "ETY 0}" E~G INEERS. 
1\lny :Jrd, 187:'1. 

Mr. Joux Ih;NnY All.UII'I, Pt·eiidont, in the chair. 
TH~ fo~lowing PB!fCr "On the Use or Paint 11!1 an Engineering 

1\latenal, by 1\lr. Ern est l;pon, was read :- After question• of form 
at.rengt~, conatru~tive ':"aterinl nod aimilnr mlltteMI have been duly 
settled m conn.oct1on wttb any ~nginecring work m1do of wood or 
!JlOtal, the oo~.ncer ltl\B to conSider the best methotl of mnintnin­
mg that ":ork m g~d condition. Apart from working CII.Sunltics, 
tbo mlltcr1al ~f wh1ch tbe_ pnr~icttlnr work iscon11tructed ill exposed 
to a~mosphcr1c nnd .chom1cal mOuences which tend more or leu to 
modify nnJ corrode th aurft~o, uud nn nrtificinl eurfnco is therefore 
formeJ by applying po.int. Mos~ of the paints u:~od for oruinary 
wo~k are comtlosed o_f tbo colourmg llll\tter, then of a quantity of 
white lend, w1th which nud a pnrticuh\r oil they ore worked into a 
p~te ?f tbo ahndo . roqu.ired, nnd ore Bfterwnrd8 trimmed dowu 
With 01l and tu-!'poutmo when U811tl. The whito lead which thus 
for~8 tbo bns1s of most pniuts, and ia by itself n colour, ill the 
b11.81c carbonate of lead, n hcnvy cnrthy lJOwuor white when f:la-11t 
mauo, bttt ao~>n becoming ol11. grey tint when ~:<posed to the n.ir 
from the actton o.r sulphuro!'tcu hyclrogon. I t is insoluble in wnte~ 
o.nd e_fferveaces wlth.hydroohlor_ic aciJ, dissolving when heated, as 
ol?Jo:lue _of lo~u, ":luoh oryata.lhses in n~edles on cooling. Dilute 
n1tnc aoul onsily tlts~~lves. whtte load, wtth effervescence C!\l18CU by 
the escape of cnrbomc nc1d gns. When heated on a knife o1· slip 
of ~lMa 1 t boco~cs yell?w· ~t i11 not very geoemiJy known that 
wh1te lend and oil combme Wtth such energy tlant if linseed oil ill 
poured U(>On 11. very large quantity of white lend, and the mMs 
o.llowed to atanll for t\ few hout·o~, too temperature becomes so high 
that the oil is co.rbonisetl nnd colours the whole n black. We 
11houl~ car~fu~y nv?itl mixing with white lend substances which 
.may 1mp1Ur Ita brtgh~ness Or doprocinto its other qualities, nnU 
tt a~ould be kept m cloacd vcs11ela, otherwise it will 
ac9wro a bro_IVU s~ade. For goocl paint it should be pure and 
w1tbou~ fore1!'n mutnro; however, both mo.oufacturera and pnintcra 
a_dd to 1t _vnr1ablo prO(?Ortioo~ of chnlk, sulphate of lead, and the 
like, and tt is of~o muod ~~t~1 that sulphate of baryta which ill 
called bo.rytn white, nod whtch 1• prepared from the native sulphate 
or from ca~bo~ato of baryta artificilliJy treated with sulphuric acid. 
Baryta wh1te 18 an adulteration which ccn!les to be objectioMble 
when the manufacturer makes the compoaition known ns it ill of a 
hnn<lsome ~vhito colollr, ootiroly innocuous, fn~t and r~sisting mo11t 
reage~ts; •ts great defect being tho.t it posseuos but little body or 
covermg po~er .. The manuf~turor11 sell various qualities of white 
lead, somot_m1es 10 powder or m lu.-!'ps, as genuine dry whito lead, 
or dake whtte, _but t}to groator ~ortton in"' pnete, holding from 7 to 
9 per cent of 011. Krcms, Nottmghnm nncl Newcastle whites are 
pu~e lc~d uia:odng only in the wny in which they arc made, Venice 
white 111 a muturo of equal part~ or white load and sulphnte of 
baryta. Hamburg, Holland, ILOU othe1· whites contain from 3 to GO 
por ~ent. of sulphate of baryta, !lnd. iufo.rio1· qutilitics largo pro­
P?rtlona of chalk. 'Y"Iuto lead pntn t 18 sohd o.nd dumblo, but two 
dtagreenblo vapoun giVen off by the lead exercise o. dangerous effect 
upon tbe health of the workmen who are enga"'eu either upon its 
manufacture or ita uso. 0 

l\ln?Y substit~tcs ha~o ~con tri.cu to obviate the employment 
of white lead(· zmc wlute m part1oulnr has received considornblo 
attentior~, it tas not suoh a bnd effect upon the heal th, having uo 
ameU of tt.solf, nnd does not impart any to the lic1uids with which it 
may ~e m~ed, Ill:! that any place _frc~b!y Jlllintod with it may be at 
ou~e ~ab1ted .'vtthou~ foa; ?f .1ts IDJUM!'g the occupants. Zinc 
white 18 the oJOdo of zmc; 1t 11 Insoluble m water but dillsolves iu 
h{drocblo~ic ~id, usu~lly en:orveacing slightly from the escape 
o carbomc actd, whtoh OXIUO of zinc absorbs from the ai r. 
'Yhen heated, oxiue of zinc becomes yellow, but resumes its white 
colour on cooling. I t ill ns btilliant, white nnd line 11.8 white lend and 
becomes on drying so hard t~o.t it ~11 take o. bright polish, it

1
does 

not alter under the deatruct1ve actron of aulphurous vapours or of 
gaa with o_qu~l weights; it cove111 11. larger surface than carboo'ate of 
lead, but 1t ~ very o/f 1_1nder. the brush, and therefore requires 
~o_re l~bo~ m appl~mg !t, wbtch to a great extent ex11lains the 
diemclinat1on to use 1t, sptto of all the efforts made in its favour. 
It also t~kes longer in drying, anu when ndultemted is very liable 
to change colour. 

Red l~ad1 so largely usc:d by engineo111, is an oxide of lead, 
usually 10 tno form of n. brrght red powder, which ill not affected 
by water, but evolves the smell of chlorine when boiled with 
hydrochloric aoiu, and is slowly converteu into chloride of lead. 
Dilute nitric 1\C~d only p~~tly ~lia~ol ves it, leaving a brown powder. 
On nocouot of tts durabtlity, rt rs frequently used 11.8 the priming 
coat, often the only coat given, on tronwork. Caro abould be 
taken that no salt 11 present, othorwille a chemical action com­
mences, blisters aro formed, anu the lead is reduced to the metallic 
condition. It haa boon proposed to substitute for red lead "' red 
obt~in~d from. a aulphide of antimony, termed antimony v"rmillion, 
which ~~ so~d t.n a state ~f very fine powder, without taste or smell, 
and wh1ch 1s mseluble 111 water, alcohol, or essential oils. It is 
but littl.o ao_te~ on b~ acids, an.d fore_ign enginee111 state that when 
~ounu 1n otltt aoq~ll'CB great 1ntcnstty or brightness of colour, that 
1t _has a ~;ood b~tly, 18 unaltcmblo ~Y ntr or light, and may be freely 
mu:ed 'vttb white lend. Blnck po.mts made from the residual pro­
ducts obtained iu distilling coal and shale oils are largely employed 
for .rough work. They combine r~lily _with drying oila, nnd give 
an wte~e and h11~dao~o blac~, wh1ch 18 at the same time very 
e~nom1c~l. N~t1ve ox1do of trOll has of Into years aupplied us 
wttb a. pamt ~hi~h pt.ucs.scs many ~f the ~ood qualities of red 
lead Wl~hout tta lDCOnveruonces. Oxide or trOD paints 1\l'e most 
effective and durable P"iots to use on iron, as they have no ten­
dency to change or affect the surface of the metal .An analysis 
of one of these paints gavo- poroxide of iron, 68'95; aluminous 
earth (cl~y), ~ ·48; burnt clay, ~·57; _total, 100·00. The purple­
brown oJOde 11 a hydmtod peroJOdo of 1ron, Grout's black is r~ade 
of shale cont.'\ining iron, and the well-known Torbny paint ill a 
protoxide of iron. Under equal volumes iron paints cover more 
than those from lon.d ; mixed with ono-third of white lead it forms 
an excellent mastic, simill\.1' to that made from red lead, nod which 
be~omes :o-ery hnrd after dry~g for some time. All the iron oxide 
pmnt restlfh a strong bent tt 18 advnntageously employed for paint· 
mg parts of machines and boilers. The so-called anti-corrosive 
paint is mauc of equal parts by weight of whiting nod white lead, 
with half tbo fluantity of very fine &f\nd or road dust, with colours 
at pleasure. 'I he mixture being made with water can be UBed ns a 
":Btcr-col_our, but it is u~uaiJy applied as an. oil paint. The prepnm­
t lon of orl recommended for this pw1>ose 1s twelve parts by weight 
of liruecd oil row, ono part of boiled linseed oil, and three parts of 
sulphate of lime, the whole well mixed. Ono gnllon of oil thna 
prepared is uacd to 1 lb. of tbo point. Paints containing silica 
ho.ve been used for both woou ancl metal; they give !\ hnru surface 
which ill very durable; it is stated that when mixed with proper 
oils they will reaillt tho action of snlt water or acids better than 
iron or lead paints, that they cover well, and that in the caae of 
wood they form a considerable protection agaiaut fire. In addition 
to the pigments mentioned, which are in tbemaelves cololll'8, various 
tinta arc produced by auditiollJI of-ocbces, eartha naturally 
coloured by iron ; chromes or yellowe, consiatiog of oxide of 
lend and chromic aoid; blue•, such u Pruaainn blue, from 
animal refuse burnt with potath and iron; •malts, from oxide or 
cobalt; ultramarine bluo, from cnrboUJ\te of eoda, ailica, alum, and 
eulphur; or grecoa, from oxides, carbonatoa, and arsenates of 

co~pher. "- I 1 · · · · t' "-- d il . o OUll omp o_yet 1!1 e~gtneonng pat? mg are Ullllee o , nut 
o~, and pop)>Y o~, wh1eh rn common Wltb a few other vegetll.ble 
oi.ls and aomo rcatnousmatters ,pouoes the property of drying, of tor 
being placed upon the aurfnce of a substance, into a resinous 
compound. Of these oils, linseed is by far the most important, 
nod its characteristics deserve careful study, na it Blone has pro­
eminently the valuable qualities of groat strength and flexibility. 
I t is by fnr the etrongeat oil, and the ono that dries beet and 

THE E NG INEER. 
----=-

firmest. It has also great body, re~iats tho inclemcnciea of the 
'!eo.tlter .w~ll, and is lca~t atfectell by the ntmosphcro. Good 
l!o.aecd 01l 1M of a pllle trn~spnrent amber colour, very lim11id, with 
~ttlo smell, a_nd compa.rotrvoly awt>et to the tillite; it illsp<!cificaiJv 
~1ghtcr th~n 1mpure otl, nnd tlries CJuickly and firmly. Thill oil 
18 mor~ VISCOl':' or gh\tmous than other oile, and can be e11.8ily 
rocogm~cd by t.ta pccul11\r odour and tn.stc. Linseed oil imtlrovea 
gre1\tl):' m tfuabty by age, and ought to be kept at least sL"t months 
afte~ 1t bns becu. expre!'I!!Cd before being usetl.. A strong tlrying 
q11ahty can be g1von to the oil by boiling it either with or witftout 
tbt> A.ddition of other substnnces. The 11ubstancea thus lldded art> 
very varioua1 the principnl being litharge, acetate or sugnr of lead 
red le11.d, nou o:c.ido of mnnganeso, the last nnmcd when the body 
of ~bo pain~ i~ t~ be zinc white. 'l'ho moKt simple method of t>ro­
panng •lrymg otl is br boiling it for n coueidernble time without 
a~y .additiOn, nncl clrymg oil oon be prepllred for common work by 
muuug 1~ lb. of tell lend with ono gallon of linsocu oil, boiling 
them together, nnd aftenvartlK lettmg the oil stand for a few dny11 
for the le_nd to 11it!k to th? bottom. A ooll8ideroble drying 'lunlity 
~nny ?o gcv~n to lmllc~d. otl a nu the colour rn~ch improved! wtthout 
1ts b~mg bo1lod,, by l!'txmg nbout 1 lb. of wbtto lead to t 10 gBllon 
or otl, uud lottmg 1t at11nd rL week or two tmtil tlto lead and 
feculent parts Of the oil hnvo sunk to tbo bottom or the VCIIHCl in 
":hich the oil is placed. ThU. is likewise a cheap wny of purifying 
orl1 na th~ lead can ILlWI\ys be uHed for common purposes. Other 
t~tnff8 be1~g oqu~l, the most. e1111ential qun!ity to bo required in 
01111 18 thctr drylOg well, wluch, although 1t may be nl!llistetl by 
additions, is yet to be dc11ired in tho oil itself, as tbo effect of 8omo 
pigments is aometimeA such as to countcrnct the atrongcat driers 
nnu o~etUiion great trouble and dolny from the work remaining wet 
n co.t&ldet'l\blo length of tirne. Nut oil is more nnccrtnin in il.ll 
<J.UBlitics than either linseed or poppy oil, nnd is frequently n long 
t1mo drying. When of good qunhty it ill very limpid, of an agrce­
nble tllo8te, sweet smelling, anti free from mncidtty or sediment. 
Poppy oil is extrMted by t~rcssurc from the seeds of tho plant, anti 
should be white or very slight yellow in colour, sweet, nod without 
smell. Both nut nntl poppy oila nro fnr inferior iu strength, 
tenacity, and drying qualitic~ to linseed, but have the reputation 
of keepiu~ colour better, nnd nro on thill account sowctimca 
employed 10 interior work, for thiunin~ pnints uaed for ornnmentnl 
PW1>0aes, and which require to be very white or carefully 
executed. Driers for hastening the drying of colours aro muclr 
used, in nudition to iho drying oile. '!'hose most npproved are 
sugar Of )end OnU litharge. 'l'hcse when (,"'''Und, 11nd mixed iu 
amtill quantities with tlt\ints, vot·y much assillt them in drying; 
indeed, some colonr11 will not ury without tbem. Ucd lcn~l i11 al¥o 
an excellent drier, and in CIUIC& where its colour ill not objectiou· 
able ill much cmployeu. Su.gnr of lead iJ, however, the best uriet·, 
though somewhat more expensive than the others. In the last or· 
finishing coats of light colours driers tu·e genern!Jy avoided, as they 
have a alight tendency to iujuro the colour. 1'he a pi tits of turp(lll · 
tine for thinning the colours should be of ~ood <1unlity, which mny 
bo Mccrtained by weighing C(tunl IJUantittes nml coul!llll'inj; ih(l 
weight~, the light.cst being tbe bo11t. 1'he goodness of spir1t11 of 
tuq>cntiue may likewise bu nt~certained by not icing tho dcgruo of 
inflnrnruahility it posse8SI!8; tho Jrtost inll11.mmnble is to La pro· 
ferred. Those who arc much in the hnbit of using turp", as they 
nre fnmiliurly oollcd, will tell by the smell their soo•l ot· 
bad qunHties, for good tuf}JCntine has f\ pungent 811Hlll, the 
bad n very lliill\rreonble one, null not 110 powerful. J'aintiog 
when properly executed will not present 11. shilling, liOIOoth, 
nnd glouy !<Jl)>Cnrauce, M if it formed a film or skin, but will show 
a fine nnd regular groin, n~ if the surfnco were natural, or bad re· 
ceivcd a mere stain without destroying the tc'(tu.re. For woodwork, 
before theJ>:lint ill applied, the surface mi.IBt be free from moillturo 
of nny kin nml acllo8onetl.. DnmpneM, moillturc, or unsensonell 
aubstnnces in woods, atoppetl in or covered over with pnint, will in 
nU probo.bility tenll to their de»truction. The surface ill then freed 
from anything which may prevent the po.int from becoming identi· 
fied with the mnterinl. Thud in painting pine-woods of n.oy kind, 
the 1'08in cont.'\inod in the knots which appear on tbo surface muat 
be neutmlist:d, or a blemish will show over every knot; this ie 
done by killing the knots with two or more conts of rod lent} 
ground with wnter nod mi:tcd with size; a prep!lmtion known 
1\8 patent knotting is Blso very much used, it ia composed 
of shellM, naphtha, nnu some other drying agent. The hcnds 
of nll.i.la having been carefully punched in, all no.il holes, cracks, 
or other llofucts arc stopped f\nd fillou up with putty or wood. The 
aurfaco of the wood is then rubbed smooth with snndpapcr or pumice­
stone. The nu m bet· of conts u&ul\lly given to new woodwork is four. 
Tbo 6rat, or printing coat, need have very little, if any, of tho finnl 
colouring matter in it. After priming, nU nail holes or othe1· 
supo!ficial dofects nro care~nlly stopped up _before the next coat i~ 
apphed. The eo11ts BJ'O lt.ull on M the prevtous cods become dry, 
wltich is genorully in about forty -eight hours. Tbe paint requires re­
newing after every two or three yea111, when but two coats o.re 
ueunlly requireu. For fine work euch coat is rubbed with pumice 
or enndpapor and woU dusted before the next is ndded. 

In repninting old work, BU dirt i~ cnrefully removed with the 
at~pping ~nifo o.nd duater, those plncee that are ro~gb Bre rub_bed 
'vttb pum1cestone, ood grcnay marks cleared off w1th tUI'}JCntrne. 
New patches and decayed pnrta are then brought forward with a 
coat of priming, all uefects atopped and made good with putty, and 
the Brat coat or aecond colour proceeded with in turpentine. The 
quality of the next cont will entirely depend upon the mllnner in 
which it ie to be finisheu. If it is to be painted twice in oil nud 
Batted~ the next cont or thiru colour should bo mL1cd up chiefly in 
oil, nnu tinted like the finishing colour, to form a ground for tbo 
Batting. 1'ho greater tho shine of the ground, the more dead will 
the finiehing coat or tl11tting be; likewise the more dead the 
ground, the better will the finiahiog coat shine; theroforo it is n 
general rulo thnt for finishing in oil the unuercoat shoulcl be 
turpentine, and for finishing !lot the undercont, or ground colour, 
shoulu be oil but it is to be observed tllllt nll turpentine under­
col\ta have a iittlo oil with thorn, nnd all oil undercoll.ts, except the 
priming or firat cont on now work, haven little tttf}Jentine with 
them. 'V11en it·oo wot·k has to be painted the engineer hns a. very 
different task to perform. Cast nnd wrought iron beha,•e very 
dill'erontly unuo1· ntmosphorio influences, and theref .... ro require 
somewhat uiffcreot treatment. The decny of it·on becomes vet-y 
marked in cer tain situations, ami weakens the metnl in direct pro­
}JOrtion te the depth to which it hns penetrated; nnd although 
whore tho metal is in qunntity this is not very appreciable, it renlly 
becomes so whon tho metal i11 under ~in. in thickness. 1'ho 
natuml 1urface of cast iron is vet-y much hanlor than the interior, 
occasioned no doubt by its becoming cliilled, or by its conto.ining a 
large quantity of silic11, and affords an excellent protection, but 
1hould this surface be nt all broken, rust immediately nttnckJI tho 
metal, nnd soon destroys it. I t is very desirnble that the costing 
bo protected aa &oon after it leaves the moulu as possible, nod a 
ptiming coat of oil or point should bo Bpplied for thie purpose, the 
other coats thought requisite cno be given nt leisnre. 

The following ill the proceu to which nil cast iron water pi}lCS 
should be eubmittcd. It W'f\1 iotroduccu by Dr. Smith, nnd is 
equally applicable to any other kind of castmg that can be mani­
plllatcd :-Each Cl\&ting is thoroughl;r UroBIJOd, nnd made clean nnd 
free from the earth or snnd which clings to the iron in the moulds, 
hnrd brushes being used in finishing tho procC89 to remove the loose 
dust. Every caating must be likowille free from rust when the 
paint i• applied. If tho cnstiog cannot be dipped presently after 
being cleanaeu, the aurfaco must bo oiled 'vitb liMccd oil to pro· 
serve it until it is ready to bo uipped ; no on!lti.ng is on any account 
to be dipped after rust hn.s act in. The coni tar pitch used ns !\ 
paint in tbia process ia made from coni tor di8tillec1 until the naphtbn 
11 entiroly removeu Bnd the material dcodorilled. In England it is 
cliatiUed until tbo pltoh is about the consistence of wa:<.. The mi:t· 
tm·o of 5 or G per cont. of linseed oil is recommended by Dr. Smith. 
Pitch whioh becomes hn.ru and brittle wbon cold will not nMWOI' 
for tl\ie uae. Pitch of the proper quality having been obtninod, it 
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must be cnrofully hcR.t.cd in a suitable vcasel to a tomperoturc of 
300 deg. lt'ah., ancl muat be ntnintsined at not leu than this tem · 
pemturo (luring the time of dippinJ. The Dlfil.crinl will thicken 
nnd deteriorate aft.cr a number of p1eces have been dipJ>cd; fresh 
pitch must, tbotef~re, bo fr~uen~ly added, and occrunooally ~bo 
vessel mwt be enttroly empttetl of 1ta old content.a and refilled With 
fresh pitch. The refUI!o will be hard and brittle liko common pitch, 
and conse<JUC:mtly wortltlcss for the purpoae. Every C!\llting m11.11t 
attain a tempet'l\ture of 300 deg. Fnh. before being remove({ from 
the vessel of hot pitch. It mny then be lilowly removed, nnd laid 
upon skids to drip. In the case of wnter pi[IOI, all thoae of 20in. 
duuneter nncluJIWnrds will have to remain at least thirty minutes in 
the hot Ou.id to 11ttain this tempemture. The coating when coM 
ahouJ.I be tough nntl tcnncious, and not brittle, nor have t ho 
Hlighteat tendency to scnle off. 

In coo•idcling tbo J>ainting of wrought iron it must bo noticed 
that when iron is oxi iscd by hc11.ting in con~t with the atruo­
aphOI'O two or three diatinct ltlyors of scale form on the surface, and, 
unlike the skin upon cl\Bt iron, can be readily detached, us by 
benoling or by hammering the motu!. The outer mrer of tlria ecalo 
iK more highly oxitliscd thnn the inner, and ill abghtly redder in 
tinge from the t>t·eaonoo of a vntiable excess of ferric oxidu o''er 
that contained tn the inner lnyor. The oltide occurring in the outer 
acole is fusible only at abigh tempemture, ia strongly magnetic, au,l 
•lightly motnllic in hl8tre i while the inner layers aro more porou11, 
dull, nn•l non·metnllic in J u~tre, le88 brittle, nod also leKs power­
fully magnetic. It will be seen thnt tho iron lu~s a tcn.lency to 
n1st frolll the moment it leaves the hammer or rolls, and tlmt the 
scale nbove describud tnu8t como nwny. One of the !)lnns to pre­
serve tbo iron has been to coat it with paint when ati I hot nt the 
mill; nndnlthouglr thi11 nuswcrs for n wlrile, it is~ very t1·oublcKOlliC 
method which ironmn11tet11 cnnnot be \ICt'>luaded to adopt, and the 
aubMcqueut cutting processes to whic l it is ~ubmitted leave many 
parts of the iron bnru He~illes, n good dcul of the sonic rcrnnin•, 
!Ill(( until th is l11111 fallen off, or lull! been removed, nny pninting 
0\'l!r it wiiJ Ul! of little vnluc. The only uffectunl W•IY or JIIC(IRring 
wrought iron is to effect a thorough ami cheruicnl cleansing of tluo 
snrfn.co of the mctnl upon which the pnint is to be applied, thnt iM, 
it must be imuii:MICcl for three or four bou111 iu water coot,lining 
from 1 to 2 per cent. of sulphuric aciu. 'rhe metal is aftt:rwarli11 
r·inlle(l iu cold water, null if uecessnry Kcourt>d with 111\nd, J)Ut a'nin 
into the ncicl hr1th Ol' pickle, nod thou well rinsed. If i~ 11 deMretl 
to keep iron, nlr·cn1ly clenu¥cd, for n short time befo,·e painting, it 
is neccu!\ry to llrC!Iervo it in a liquor l'onucreu ctlkalino by cau~tic 
lime, potn.slt, sodn, or their cnrbonntea. 'l'r·co.trneut with cnu¥tic 
lime-wntcr· is, however, the cheapest nnd roost e:l.Hy method, nncl 
iron which hM remnine1l in it fot• somo hours will uot l'tl8t by 
1\ alight exposure to a tlnmpntuJO!IJlherc. Although tle~imble, thiH 
metho1l of cleansing tl10 !llll'faco i~ imprncticnble in the majority 
of ca.l!cR, nnd r·ccourHO n111 ~t ho had to scrnpers 11.nd hard broshe11 to 
t•etuove tho scnlo of l'lt!lt. J ln.ving obtained a clean surface, tho 
que11tion uriNe» wiHL~ p11int shoulcl Le used upon iron ? BituntinouR 
tJainh, [UI wdl 1111 thOHl' containit,g v11riablo quuntitie11 of lead, wore 
rorruul'ly couai•lered ns soluly avnilablc, but tbeir failure wna made 

J
lniufully nppnr<'nt when the structures te which they were applied 
1appened to Lo of Hlflgui tutlu, Htcbjucted to grent inclemency of 
wcatlt f'r or· to couJitnnt vibmtion. Hecour"l!e has, therefor<', bel'n 
bn• I to iron o>. idc i tscl r, a till with ' '<'11' Hatisfnctory results. I ron 
O\.idc uuiutH ur·o llll\\lc of two ltualitil'!l. The frrllt quality is thu 
bc~t nduptc1l for ironwurk, nnJ ill made br purifying the o>.ides 
nntl plncmg thent in retot·ts , when the vo.notUI colours are mi"<e•l 
with them. They arc altogether tmbtnitte.l te se\'en 1list inct pro­
cc ses in the coursu of munufncturc. To insure large surfacing 
<Jllalities, or the power of covering n large area with a wmoll 
<tunnti ty of paint, the :ngrcdionu should be reduced to an impn.l­
poblo powder before they are mued witb the oil, and, ofter 
mL\.t\tre in fir11t quality pnint, they nre ground for &e\'en or eight 
boura. The 11econd qonhty have their coloun chemically combineu 
by mhtur«', nn1l nrc nnt bO carefully prcpn.red, although they f\1'1> 
excellent for common work. A pound of iron oxide pnint, wLeu 
mixed r·endy for \l8C in the lli'OllOrtions of two-thirds oxicle to one­
third linseud oil, with cnreful work, should cover twenty-ono 
Bqunro yardB of ahect iron, which is more than ill obtained witl. 
lend cornpoundB. Oxide of iron paint endures a very great hent 
without mll.tot·iol nltemtion, an(( keeps both its colour nn(l }ll'escr­
vntive IJUnlities well. The 11uthor is of opinion that, when Ul!ed 
under proper supervision, no better protection cnn be found for 
iron structurl'& thnn oxitle of iron priints. There is this difference 
to be noticed bctwcon the painting of iron nod wood, thnt witb tbo 
former, when a {'11inter cotne~ to spots of rust thRt cnnnot be 
removed, he shou d cndcnvoul' to incorpotnte them with the pnint 
rnthet· than pnint over them. The re-painting of it·on involves 
carefully wasl1ing down and removing nU dust, dirt, and so on 
from the outire l!urfnco, e'•ery pnrticle of rust being sct,lped Bnll 
chipped oft', the work receiving from two to fottr coab in oil, 
properly applied. The tmthor would observe, in conclusion, thnt 
the rc11l vn luo of 11ny pnint depends upon the quality of the 
linseed oil, the quolity nml chnmoter of the pigment. and the cnro 
bestowed on the griutling oml mL\.ing, anu B8 all tbill ill entinly a 
mutter of expense, cheap pninb nre not to be relied upon. lie ia 
convinced that the superior·ity of most esteemed pniots ill duo to 
the above cnuses rather thnn to r.ny unknown proce1111 or mnt.crial 
employed in the mnnufncture, nnd their compf\rat ively high price 
c.>1-robomtcs tbis opinion. 

THE L.\TE l\1n. TIIO)I.\R W£D!iT£R, Q.C.-We regret to luwo to 
record the denth, on Thurauny evening !ut week, of l\1r. 1'bomns 
Webst.cr, Q.C. He waa the eldest son of tlte Rev. Thomas 
Webstcr, vicar of Oakington, in t he county of Camb1idge. lie wn11 
born on the 16th of October, 1810, and Wll.S educateu at the Charter­
house. Thence ho ]>rocceded to Trinity College, Cambridge, nnu 
groc:luatcd as 14th \\ mngler. He Wl\8 {or aeveml yenra secretary 
to the IUJtitution of Ctvil Engioeen. He wns calleu to the Har 
nt Lincoln's-inn iu the yenr l!Wl, nnd joined the Northern Circuit. 
His ~cientiRc knowledge brought him into notice in connection with 
pntent cnsos, in which ho soon noqllired a very large pmcticc. In 
1851, dm·in~ the preparations for the Great Exhibition, .Mr. 
Wohster ns8uttod in JII'OCuring the provillion11l protection to inven­
tions exhibited, which led the wny to the P Rtent Law Amenument 
Act of l ti52. In 1865 .Mr. Webster wn• appointNl ono of her 
J\111.jesty's <.:ounsel. He was elected n lo'ellow of the Royt\1 Society 
in 1847. 

T RACTION ENGINES ON RO.\I>X.- The Larne trnction engine oui­
snuce cnse has occupied a grent den! of time in ita bearing, and n 
'' et-y considorablo amount o( our apace. \\'e do not say that either 
the time or the sp11.00 wl\8 wn!lted; but wo feel sure that even our 
good friend• in the neighbourhood of Lnrne must be gratified tbot 
the cl\8e hu at la11t been concluded. The magistmtet guve their 
UCCisiou yesterday. It Wl\.8 adverse to the plaintiffs, as tho COUI't 
held that a tmot1on engine tmvoraing the public road d.id not con­
atituto n nwannce. lwilwBys frequen tly ran close to public roads; 
and their engine• might pmoticnlly be t·egardell as formioi n. 
nuisance equally with tmction engines, suppo1ing these were 
nuiannces; but mi.lwnya run under Allts of Parliament, and could 
not be prosecuted n11 nuisances. The magistmtes bold thnt tmctioo 
engines also hnll the sanction of Parliament, and did not think 
thnt in thill pl\rtioular iMtaoce a nwaanco ha<l been proved. In 
pnrticulnr, it wo• remarked that though the engine waa rogulnrly 
driven through tbo town of Lame, none of its inhabitants hntl 
come forward to complnio of it. The charge was, therefore, Ilia­
missed ; nod we think thoro is substantial ju3tice in tbo dcci!ion. 
It i.a no doubt, very annoying to owners of hones to bnve them 
frightened on the public road ; but the evidence on thill point was 
not pnrtioulllrly strong, nnd without a very strong caae indeed, tho 
court would not h11vo been justified in giving o. juugment which 
would have hocl the effect of prohibiting the use of tmctiotl 
engine• altogether.-...VOI't/tt~-n Wllig, Be(jaat. 
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THE MANCHESTER EXHIBITION. 
(Prom our 1pec«xl Corrupondmt.) 

M£Ssns. G. L. ScoTT AND Co. (Limited) haven good selection 
of wheel moulding machinery, comprilling !leveral improvementa. 
Tho "Standnrd" mnchiue, tho invention of Mr. W. E. Hnyes, 
hM the trammel in ono piece instend of two, the radiu11 of the 
mould is a.djusted by n screw pll&'ling over the centre of the 
mnchino, nod the dividing wheol is pla.ced below the trammel. 
'!'he weight of the machine being considerably reduced, the centre 
of gnwity boing brought lower down and increased bearing sur­
face being provided, the result i11 a much more stable and com­
}V\Ct tool than those previously manuft\Ctured by this firm. The 
"Box " m.nchine, n1lo the invention of Mr. W. E. Hayes, is 
clcsigned for moulding wheels, &c., in boxes. In this mnchino 
the clivicliog wheel is larger than the wheel to be moulded, thus 
in1mring the greatest accurncy in the pitch of the teeth. The 
moulding box is st.'\tiounry nnd form11 the foundation of the 
wnchine, which rovolve11 in it nnd can bo rendily transferred to 
another box. Thoro can bo no doubt thnt this mo.chino will pro­
duce mol!t nccumte work, the objections to itil use being thnt the 
size of the wheel produced is limited by the size of the box. 

1\!e~>~r~. Scott nnd Co. nre nlso the exhibitors of one of Browett's 
J>OWer hammors. The wmnl 11tantlnrd ill dispensed with, the 
hnmmor block forming the sole bnl!e, nod carrying the mechanism 
for imparting the '·erticnl reciprocating motion to a. crosshead 
within the block ; the end11 of the cro:<:~he."\cl project through 
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va.rietios of hammers contained in this C38e. It would form an 
intereati.ng study to tmco out the gmdunl development of form 
in so simple an article a.a a. hammer, and the variety and even 
elegance of outline now given to those tools is somewhat remark­
able, but no rtoubt experience hM proved thnt ench form is the 
bcllt for the pnrticull\r purpose for which it is used. 

Two of Tweddell's hydraulic riveting ma.chines are exhibited 
by .Messrll. Rees and Gledhill. The portnble one is shown slung 
in n frnmo with n screw movement to ennblo the instrumt~nt to 
be held in any desired po11ition. The stationary riveter is n good 
strong mo.cbine. One of Sboll'11 pneumatic power hammen~ is 
ahown by the snme firm. 

One of the most complete stands in the exhibition i.a that of 
Messrs. Henry Pooloy and Son, who exhibit fourteen varieties of 
their well-known weighing machines, nll of which are worthy of 
notice from the ncci.U'acy of the registering apparatus and the 
strength and finillh of the whole mo.chine. The rond weigh­
bridge comprises i\ platform meMuring 121t. by 7ft., fitted within 
CMt iron wruls, which reduce the expenso of fi:ring and pr880rvo 
tho working pnrta in their true J•elntivo positions. The steel 
knife lldges mo exceedingly long, nnd the fulcro are suspended in 
liuka! nod protected from nny water that mny find itil way into 
the pit. The steelyard ill so ruTnngcd that all loose weigbtil nro 
disponl!ed with, nDY weight of nny lond up to 12 tons can be 
MCortnined with great eMe and O.CCurll('y. A small weight placed 
UJ>OU a. prolongation of the steelyard, nDd moved by means of n 
key, pro,ides for the adjustment of the weighbridge. A smallt!r 
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is lifted over this table by means of the fork E, and thus trans· 
ferred to the squeezing rollers F, F, with the least po88iblo delay. 
Those rollers nre weighted by meana of strong spring lovers, on 
whiob weights ride with jockey wheels, thus o.ftording nn OMy 
nod equal pressure when unevenly fed. From the rollel'll the 
wool is carried by an endlell8 band G of webbing over an opening 
fo.n H, revolving at the ro.to of 250 revolutioll8 per minute. The 
liquor squeezed out of the wool by the rollers falls into a tank 
I, with o. perforated bottom, from which it is pumped buck 
into tho scouring tank by moans of a. peculiar pump, into which 
it is hnrdly possible for the wool to get, but if it did so, the 
clacks are specially designed to allow it to pass, and are very ea.sy 
of a.cooss for cleaning, as there nro no bolted clack doon1 to bo 
removed to get at them. The liquor i.a heated by stoom, and 
the whole machine is well designed and finished, and all the pnrt.a 
readily accessible. 

Cla.sa VIII., for app11.rotua for the manufacture of ga.a o.nd 
snnitary appliancos, is almost ontiroly monopolised by Me&~l'll. 
0. Wailer and Co., who have a very JPiscellaneoua collection, the 
most important, some small engines and gas exhaustors. Ono 
combined oscillating cylinder engine nod l OOOft. per hour ex­
hauater is very compact, and suitable for smo.ll works. All theso 
me.chines are exceedingly well finished, nnd the miscellaneous 
exhibits of the firm comprise many useful articles. In tbo srune 
section there is a model of a. ll(lwoge gos workB, invented by Mr. 
H. Broy, and in full opernt10n. The liquid sewage is put in at 
eue end of the apparatus Md a light is exhibited on the stand, 
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Riots in the sides of the block, nncl nro connected by rods to two 
tubes closed at ench end and cont.'\ining loosely fitted pil!tonH, to 
which nre t~ecured the ends of the crosshe:l{l carrying the Lup, 
and whid1 p:lA>I through 11lot.ll in the tubl·~. Above and Lelo" 
the pi'llllml thl!rc ore chnmhcr.i filled \\ ith air under prCli.'IUrt' ; 

DROWET'l"S 11.\mii:.R. 

clw·ing the up stroke the tup ill lifted by means of the expnnaion 
of the air in the lower chomben1 to a greater height than ill duo 
to tbe throw of the crook, and while thus Mcending it receivea 
tho elt:Uitic impact of the upper chambers now on their down 
11troke, ca\llling the blow of the bnmmor to be rapid a!ld dcnd. 
The hnmmer iR very compact, and free from much V1brat1on. The 
tup weighs 20 lb., nod the hammer is aun nt 260 blows per minute. 

Mr. J. Nelson has a very neat little instrument for cutting off 
and polishing the ends of bolt!!, &c, which we illll8tmted in our 
number of Oct. 9, 1874. It cuts all bolt ends to precisely the 
same length nod rodius, giving them n very nent appearance, nnd 
the work i11 done e."IEiily nDd oxpcditiout~ly by hnnd. Mr. Nelson 
hM a.lao a bandy littlt! drilling machine weighing only 30 lb., 
which will drill a bole 1 ~in. diameter and 6in. deup, and the 
handle can be fixed in any convenient po.~ition. 

A ca.ae of turning tools and ht~wwcr11 for engineers, smiths, &c., 
and quiUTy and mnson's tools, exhjbited by Mr. Benjamin 
Nicbolson, shows the enormous advance11 that h:>.ve been made, 
from the smooth stone of the primitive savage alluded to by 
Dr. Ancleraon in bia opening o.ddreBB, and the origiu of the PlaDY 

PETRIE"S WOOL WASIIINO MACIHNE. 

mo.chino on the same principle will only receive ono pair of cart 
wheelH, and weighs up to four tons, but 11.8 this machine l~ves 
greater scope for iTI{Ienuity in weighing and tareing, it ill not 80 

reliable as one that receives the entire weight of the cart and 
hol'lle. A most useful article for collieries, blMt furnaces, foun­
clriCll, &c., is a weighing machine, the plntform of which fortl18 a. 
turntable for small trucks, the weight being shown by a revolving 
cHrd, graduated up to 15 cwt. The tare of the tubs or trucks 
h1wing been once MCerta.ined, a. sliding weight on \he steelyard 
can be fixed in the proper position, when the indicator will only 
show the net weight. The vibration of the indicator is checked 
hy menus of a loose piston suspended in water, and the action of 
the mo.chinc is so rapid thnt it is stated that twelve tubs can be 
weighed per minute. A mo.chino for weighing paaaongers' lug­
gage has the platform roughod so that it can be pla.ced without 
inconvenience in a railway 11tation. The principle novelty in this 
machine is the mode of throwing it in nnd out of ganr, which is 
exceedingly neat, nDd the totnl nb11ence of loose weights makes 
itll indications extremely rapid. A furnace bruTow weighing 
mncbino i.a mnde extremely strong to resist the rough uaoge to 
which 11uch articles are subjected, while the jar of passing loads 
is taken off the knife edges by means of a spring platform. Now 
thnt Portland cement is being 80 extensively used on engineering 
works, both engineers and contrnctors require reliable machines 
for testing tbo quality of the cement, the variation in which is 
one b'l'ent drawback to its uso. Messril. Pooley show a neat 
machine for this purpose. 'l'bo steelyard is crndunted up to 
1300 lb., and the eliding weight is worked by nn endlou cord 
running on pulleys, a clip to grMp the brick to be tested is sue· 
pended from the short arm of the steelynrd, nod n corresponding 
clip attached to n screw underneath the frame can be adjusted 
to suit the length of the brick to be tested. The clips a.re 
arranged to prevent any torsional strain from coming on to the 
l!l\rople. The remaining articles exhibited by Messrs Pooley and 
Sou, comprising small wei~hing machines of vnrious patterns, 
nro t.oo well known to roqwro description. 

Tbe Hydraulic Engineering Compnny appear to have mndo 
the adaptation to various purpo8C11 of Brotherhood's three-<:ylinder 
engine their speeiali \y. One machine exhibited at Manchester con­
HiRtllof n.threo-cylinclersteam engine driving a three-cylinder pump, 
and supplying o differentialnccumulntor of [1. novel conatruction. 
In tbieaccumulntor the nun i11 stationary, nod is of two ctiameters, 
viz., 7in. for the lower half of itillongth nod 6in. for the upper half. 
Tho cylinder hl\.8 two stuffing boxes, ono at either end, a.nd is loaded 
with ca.'lt rings to the d~ired extent. If the mm were of the 
anme diameter throughout, the cylindt'lr would not move, but the 
area of the top of the oylinder, under pre88ure, being greater 
than the are.'\. of the bottom, owing to the reduction in the 
diameter of the ram, the pre88ure causes the cylinder to naeend. 
1.'his accumulator is w~ry stondy nnd doea not require any great 
height. An byd.rnlilic capstan worked by a three-cylinder engine 
is very compact, and all the workioe pnrta are well protected, a 
groat ndvautngo on bonrd ship. The same firm also exhibited 
t~omo good CJ"Ooes and punching and riveting machinery. 

In nn out-of-the-way corner, dignifiod by the name of "annexo,'' 
I found a very compnct and well finished machine made by Mr. 
J ohn Petrio, jun., for scouring and wMhing wool. The row 
wool i.a carried by a creeper or endless band under a revoh...jug 
roller or dnaher A, of a peculiar ebape, by which it is submerged 
in n tank containing the hot liquor, furnished with a perforated 
bottom and a sludgE" chAmber 6in. deep. In the tank are three 
inclined rakes B, B, B, capable of yielding, if necessary, to the 
pnasngo of the wool, and resuming their original positions. Four 
movable balanced rakes C C C C, cause the wool to pass from 
one end of the tank to the other, the last rake having a longer 
stroke than the previous ones, a.nd delivering the wool on to a 
alight11 mclip~ ~l>le D1 f4Jlliahed witp fixes! ~tb. l)e wool 

and stated to be the result of the proce811, but I could not obtain 
any sntillfnotory explanation respecting the mode of working or 
the resultil obtained, but I did notice that a largo proportion of 
henvy oil wn.s put into tbo retort, therefore the gM is not pro­
ducea from sewage alone. 

IRON A.'ID STEEL TESTS IN AlfERJOA.- We have received the 
following from Mr. Tbunton, of the Stevona Institute of Technologr.1 who ia actively promoting the auoceaa of the above testa. He WlU 
be glad to receive any information which our readera may be able 
to afford him. "The United States Board to test Iron, Steel, &c., 
appointed by the President of the United States, in nccordanco 
with section 4 of the Act of Congrosa, making appropriation for 
sundry civil expenses uf the Oovornmcnt, and approved March 3, 
1875, bas assumed, as a part of itt work, the investi~tion of the 
methods and effectil of nbraaion and wenr of metals m engineering 
1\nd mechnDical operatiollll. This committee ia instructed to tnko 
up this aubject, and to report auch vl\lUAble data and atatiatica, nod 
such information 8.8 it mny acquire by experiment or from other 
observera, in such form that it may be readily collAted and m.Wo 
useful to the Government, tbo public, and the engineering pro­
fenion. The committee would be pleaaed to receive from nny 
reliable source such preci110 data and 1uch information 8.8 enable tho 
secretary to compile, in IYI conoiae and exact form u possible, a 
at&.toment of tho modo of deformation, the rapidity of abraaion, 
and the lnws governing wear in any important tYP.icnl or exceptional 
ctl.8os. Tbo executive officon of all lines of nillwny may render 
va1unblo aid by fw-ni8bing statement& of the wear of roils per ton 
of trnnaportntion, specifying with care the original weight, the 
make, and character of the roil, the total amount of tranS}>ortn­
tion, the length of time occupied, and stating whether the roil 
linnlly broke or was removed. Specimens of rails remarkl\ble either 
for endurance or for a lnok of thi1 quality, if sent to the committee 
will be of uao in auiating iR the determination of the chemical nDd 
other properties which moet affect the value of the material under 
the atated conditions of uae. Similar atntiatica an~ infonnntion in 
regard to the wear of wheel~t axle.a, and other parts of rolling atock 
and mnchinery will be equnuy valuable. En~meen having in any 
instance noted and accurately recorded auoh data, are requeated to 
transmit to this committee copies of tbeir momorandn.. The wear of 
journals under heavy load•, or at high velocities, M well 11.8 under 
ordinary conditions ia an important branch of this subject. 'Vhcn 
pouible it is desired that the tllmonaions of the journal, the maxi­
mum, the minimum nnd the mean weight austnined, and the 
velocity of rubbing or number of revolutiollll per minute should be 
given. The nature of the 1ubriennt ia nn eaaentinl element, and 
its COmJ?O&ition ahould be atated, the method and frequency of 
applicatiOn and the quantity uaed ahould be given. When known, 
or readily ascertained, the coefficient of friction should be given. 
It ehould alao be noted whether heating occurs, nnd under what 
ciroum•tancea of prcuuro and velocity of rubbing aurfacea. 
Peculiar instance• of the behaviour or unuaunl expedients in tho 
management of bearings! if deaoribed o.ccurately and conciae1y, 
will be accepted with t 1ankL The wear of tools, under the 
various conditions of workahop practice, it nDothor aubjcct of 
investigation. Weighing the tools carefully before and after uao 
and wo.ghing the amount of metal removed will, perhnpa, be found 
the most accurate method of determining the rate of abrtUJion. 
The 1\len. of surface finished, and the nrea of the surfo.ce cut by 
the tool should be 1\CO\U"&Wly aacertainod and stated. The dcaorip· 
tion of the tool{ ita shape, method of operation, the kind of metal 
used in the too , the temper adopted, the character of the meW 
cut by it, the velocity of the tool, and where pcculinritiea of 
behaviour were noted, a cnreful statement of them nhould be 
trven. This information will be atill more valUAble if the tool 
1taelf IUld II,>OCimena Of the chip1 rroduced by it are furniabed. The 
power reqwred to drive the too can sometimes be readily deter· 
mined, and auch infonnation it of grent value. The recent invea­
tigntiona of M. Tresct~.-Mtmoir 1ur lt Rabotage da Metaux, &c.­
ia an excellent ~Ample of auch re1earoh. For all information which 
may properly fall within the limits of their investi$&tion, tbia COIJh 
mitte\) will r~tlU"Il suitBble 110\qlowledpen~." 
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SYNOPTICAL TABLE OF DIFFERENT MECHANICAL SYSTE~IS OF CONDENSING PEAT ACTUALLY BEING WORKED. 
N. B.-Ninety-nine per unt, of the Pfil~ 1U«l i1 limply cut and preparea by hand labour. 

System, 
or tn.'\Chincry. W'hcrc worked. 

Loc3Jaelling 
prfco or 

pit COt\1, per ton, 
187S-N. 

How 
long worked. 

.\ vornge 
number of working 

dap por 
anDum peat can bo 

cut :md dried. 

Whether 
peat bed, 11 

., blitb moor~·· 
or ~low bog."' 

----------~------------1--------~----
a 

B odges' Outod!An ll on t r o o l , f o r 
Pe3tCom!)C\ny . O r llnd Tru nk 

RaUway of Co· 
nadn: and in 
Oldenberg • 

Lro\'itt's •• .. •. , Bosum l.n Now 
EnglAnd Stotea. 

Robert's . . . . . .• Poldn, Now \"ork. 

Box's, on prl.nc:iplcl KUluron, lrelJwd. 
of Cbnlleton de 
Brughllt. 

R:lhder's .. . . . .• Drentho, Holland. 

The Princes o~ Gratun, Bobemb. 
Scb warzon berg, 
Buscbmnnn's m.\· 
chin ea.. 

Clayton Son, tllldl Grc:~t Brit.'lin, Ger· 
Howlett·a. many, and Den· 

m:u-k, 

Erter's ; a:uno m&­
tbod trlod a t Del' 
rylea, lrcla.nd. 

Erter's 

Kolbormoor, Upper 
BaTl\ria.. 

Bnspelmoor, Upper 
13.'1 vruitl. 

b ' .... d e 
.£2 ot lenst . . OlXse:\SOIU . . , 130 to U O dnys .. " Low bog " •. 

(?) ( ?) · • HO daya. . . • . • I iS" ot atotod • • 

. . . . . . . . • • 140 doys . . • • . . , iS" ot sto tod • • 

.£1 108. 
.£1 168. 

to I On trinl . . .. , 90 to 100 d11ya or 1 rotendod to 
lc&s. work 1.n " low" 

NowCN~Ue cool, I Eight se.'I.SOJU .• I l OO d .'l)'3 •• 
ret.oilod l.n 
the Boguo at 
.£1 l tls. per 
ton in 1873 . 

.£2 .. .. .. I Three seasons .. I 120 doys .. .. 

.. .. .. .. , M11cbin~':~!t I iO to 11!0 clnys 
out · g 
or 1Si3. 

bop." 

.. , " Blgb bog" .. 

. . , Bigb moor . . 

.. , Not statod 

.. .. .. .. , Fifteen seasoJU .. .. .. .. .. .. , Blgb moor .. 

.. .. , Fouri~n sensous .. .. .. .. .. , High moor .. 

The Peat Engilleer­
illg Compru1y, U · 
mi tod, DIUlchell' 8 
eystem.. 

Ilorwicb, 
sb.lro. 

Lane:\.- I lSs.. . . . . . . I Three seasoJU . • I 120 to 200 dnys . . I R lgh moor . . 

Booquet's, Parts •. , 0Ul'CX} \ 'alloy (Oisc) I ,£2 to .£2 10s. 
Fmncc. 

.. Two seasons 

De Rosthom's siml 
tru- to Bocquet'a. 

Feldldrcbco, 
riolbiA. 

Ca· 

Schliclteyson's, 
BerUn. 

SchllckeyMn's .. 

o~ Numerous plnces 
in N o r the rn 
and Celltral Eu· 
rope ; also In 
lrchnd. 

•.• &lzburg.. . . 

11ah.L!tedt'• • • • • Grand Duchy or 
Oldcnberg. 

One season, or 
100 working 
doys in ~\lpillc 
district. 

. . . . . . . . , Thirt~o seasons 

. . . . . . , Three se:\SOIU • • 

. . .. . . . . . Three se:I.SOIU • • 

Allownj's •• .. .. , Shllpwick Moor, I .£1 12& 
Somcraet. .£1 l Gs.. 

to I Since !Jay 1st, 
18i3. Two yT& 
12renously in 
Queen's County 

H O to l S& dtlys •. I Low moor 

100 clnys .. Btgb moor; 
fibrous pent. 

100 to 11!0 dllys . . Workl.nl!' on 
both y, blgb" 
&lld " low" 
bogs. 

. . . . . . • • • • Blgb moor . . 

llOdayt .. • • • • Bigb moor .. 

.. . . . . . . .. , FlAt moor. 12/t, 
to 14It. deep. 

How 
~:_oor 

( 

How peat 
extracted from 

bog or moor. 

g 

:\ot dminod .. I By ste:un power 

.. .. .. .. , By band lnbour 

• • 0 • 0 • • • By band lnbour 

• • • • • • . . , Dy French grand 
loucbet. 

Open drnins, I By hand l'lbour 
leading t o 
n11tural out-
let . 

N a tu raJ dmlll· 
oge. 

. .. . . . . . . 

iS" atural dmlll· 
ngc. 

iS"I!.tural dmin· 
ago. 

By hiUld lnbour, 
aidod by 1\ sort 
or Jacob's lad· 
do.r. 

By Ra.nd labour 

Harrowed by 
steam power off 
su:rfnco of moor. 

H arr ow e d by 
oxen off surtnco 
or moor. 

Proportionate 
expense 

or ex trnctlon 
to 

totru cost. 

b 

• • • • • • • • 

• • • • • • • • 

• • • • • • • • 

• • • • • • 

(!) 

• • • • • • • • 

(Drought to mtl• 
eblno) •s·Jo per 
cent. (interest 
and sillldng 
fWld not t.'lkcn). 

. . . . . . . . 

. .. . . . . . . 

N nturnl dmlll· 
ngo 

Dreclied by ma-l 6 per cent. 
chill cry. 

Kot drained. 

• • • • • • 0 • 

. . . . . . . . 

. . . . . . . . 

.. . . . .. . .. . 

By a m llin 
d rain illto 
river Brue. 

By French "IOU· 
cbet mblli· 
que ... 

Do Rostbom 's 
dfaing appi\TII· 
tus.. 

Gener a lly by 
band lnbournld· 
ed by J ocob's 
lndder. 

Hand lnbour .. 

By band l'lbour, 
aided by n J11· 
cob's lodder. 

Dug up 
spade.' 

with 

. . . . . . . . 

• • • • • • • • 

• • • • • • .. 

• • • • • • • 0 

. . . . .. . . . 

. . . . . . .. . 

Bow 
oxtractod pent 

brought 
to IDIICbl.ncry. 

1 

By m..'\Cbino it­
scU. 

'Whether 
peat coodc.nsed 
by lll3cemtion 

or " !llMtication" 
in a pug-mill, or 
by compression. 

j 

Mnccmted, or :flt 
ed in a pug-

Whether 
pugging or other 

ooodensing 
ma.cbillcry a(l. 
justnblo or not 
to cutting in 

bog. 

k 

.l.djustable. . • . 

Wbethcr 
whole vortical 

section 
of peat bed nmnJ. 
grunntod or not, 

1 

Gft.. or vc.rl ical 
acction. 

" 'bother 
mouldod or 

othcrw!Be llhnpcd 
in to bricka 

or not. 

m 

Put p do posited ill 
coottnuous ebu· 
tum and cut l.nto 
r>loces.. 

• • • • • 0 Macerated inn pug· I Fixed pug-mill. ·I Dornds on modo I Moulded into bricks. 
mlll o excavation 

adopted. 

. . . . . . . . ~rooerated inn pug· I Fi.'(ed Pllg·mill .. ll\ot stlltod . . • . 
mi.U. 

.. 0 • • • • • • • 

. . . . . . . . Disint«grated by I Fixod .. 
Carr'a patent mill. 

.. . . , Wbolo vertica1 1 To bo cut ill to 
acction. bricka. 

( 1) 

By ste:un power 

By band lnbour 

. . . . . . . . 

Mncerated in a pug·l Adjustable on I Wbole vertical 
mill. tcmpor:u-y rail· acctioo. 

~tncernted : nnd 
lllso caked b~ 
trooding. • 

Moeerated in a 
Pll8·mill : eomo­
Umos prc>'iously 
tiqUcezed. 

WlljS. 

Adjustable on 
temporury raU· 
ways. 

Fixod pug-mill .. 

Compressed .. .. I Fixed .. .. .. 

Whole \'Crtlcal 
acction. 

Dcrodaoomodo 
0 OXCft\'lltiOn 
l!.dopted. 

Only s tratum 
after l!tratum 
hllrrowed off. 

.. .. .. , Compressed .. .. I Fixed .. .. .. Only 11tratum 

. . . . . . . . 

By b:lrges on 
canula. 

By IJarges on 
can31&. 

after 1t:rntum 
harrowed off. 

)racerated .. , Both fixed and 
adjnstoble. 

Depends on modo 
o( exrovatlon 
11dopted. 

~lacerated, Md also I Fixod .. . . . . I Wbolo vcrtlclll 
ground between section. 
edge ru.nnera. 

Macerated, and also 
ground between 
edge runllers. 

Fi.'l:cd trlturating I Wbolo vertlcaJ 
oppi\TIItu&. acctlon. 

Prcpcllod out or 
mouth • pieces 
and cut l.nto 
lengths. 

Not moulded, but 
cut into plceos 
from stratum or 
cnkc. 

Propelled out of 
mouth-p iOOCII, ud 
cut into lengthe 
by wires.. 

Compressed while 
heated into lengths. 

Comp~ while 
bcatcdill tolengtbs 

Propollod out of 
mouth·plcees,and 
cut into lengths. 

~hmldcd on t11o 
ground Int o 
brick& Portablu 
moulding ID4· 
cblno. 

Moulded by mn· 
cb lnor y into 
brlcka. Portable 
blind moulding 
macbl.no. 

By atcam power. I M 11 c e r 11 to d i n 
Scb llc koysen's 
pug-mill. 

Both adjustable 1 Gawilly whole 1 Strc:lms out or 
nnd fixed. \'erllcal l!OCtlon. moutb·plceos,nnd 

By steam power. I Mllcented ill a pug· I Fixed .. 
mill 

By 8tenm power. 

W b eo lbarr<>wa 
to pulpiog 
mncbl.ne. 

Mucerated l.n n 
)Jug . mill, tllld 
fipre:~d out by 
t:readlllg. 

.ldjusbblo on 
temporary rail· 
ways.. 

;\lnstlcatioo in pug- I Fixed . . 
mUL 

• • • • 

. . . . . . . .. 

\\Dolo l'ertiCI!.l 
section. 

Wbolo "ertlcal 
section. 

cutilltoleogthsby 
band and l!ell-act­
illi maeblncry. 

Ditto • • • • • • 

Not moulded, but 
cut lllto picece 
from s tratum or 
cake. 

i\1 ou Id c d Into 
"po~, ~ not bricka. 

Prcpor· 
tionat~ 

cxpen.so of 
m ouldillg or 
cutting to 
to tru cost. 

n 

• • • • • • 

• • • • • • 

. . . .. -

. . . . .. . 

) 

. .. . . . . 

Cutting lllto 
briquettes, 
4 '81 per 
COllt. 

. . . . . . 

. . .. . . . 

. . . . . . 

• • • • • • 

• • • • • • 

. . .. . . . 

• • • • • • 

iS"ot nnctly 
1\SCertailled. 

• 

Balbialli's . . • • • • Lo Saussay, noor 
Poria. 

. . . . .. . . , Several seasons . . HO to 160 days .. , Low boa".. . . . . . . .. . By steam Joucbet 111·10 per cent • •. . . . . . . . . Macerated inn pug· 
mill 

Fixed .. .. ... Whole vcrttcnll 'Mouldod by band IH'f6 rer cent. 
scetJon. Into bricks. 

Eichhom'a ... AjbUng, & "l!.rio; 
nli!O in Sweden. 

. . .. . . . . . T,..·el\'o seasons I 110 doys .. • • • • Blgb moor 11t 
;\I bUng. 

. . . . .. . . . Bs bond lobour .. • • • • .. . . . . . . . . Moccrated In a pug-1 Fixed .. .. 
mill 

• \\Dolo vortical I Sbnpcd into 'balls 
section. by machinery. 

• • • • • • 

PrcbBble 
number of 

mneblnes at 
worlt during 

season. 

0 

Four tnacbillcs .• 

(?) 

(?) 

1 

5 

12 

Fourteen sold by 
makers. 

~ pre..."SCS •. 

Fvur pTCSSC:! .. 

Six mncbiucs •. 

One machiuc .. 

Ono aet oil s te:un 
extractor, 1 trl· 
turntillg mill, 2 
mou.lding ma­
c:hinea.. 

85 of difJ eroo t 
sizes rundo up 
to 1872. 

Two macbiuos •. 

Six, em~b 
cost .t:37. 

( ?) 

2 

ono 

Four 11t AJbll.ng 

Approximate 
tot.eJ nomlnnl 

B. P. 
por mUl or 

prcs8. 

p 

16 

10 

1:1 

• • • • .. 

Fl\'0 8-h. p. 
portable cn­
gWea; 1 per 
machine . 

Bow 
prepared peat 
convoyed to 

dryillg ground. 

Q 

Dy mac hiDe It.­
aeU. 

(f) 

( ) 

(?) 

.. • • • • • • 

Twcl"e 11>-h.p.,B nnd trucks on 
portable en· wooden rail· 
gln es; 1 per wny. 
machille. 

(t) 

so 

(t) 

3 to G 

• • • • • • 

. . . . .. . 

8-h. p. for tho 
1Argclt m11· 
cbJnl' 

10 

•• • • •• 

( t 

• • • • .. 

(t) 

• • • • • • • • 

• • • • • • • • 

• • • • • • • • 

( ? ) 

• • • • • • • • 

.. .. • • • • 

Band bu-rowe 

.. .. . .. 

• • • • • • • • 

• • • • .. -

• • • • • • • • 

. .. . . . . . . 

1\0TES BY ~rR. P.\GET. 
tho investment. Tho doprocl.l\tlon will not be much diminished by the stonding 
of the plant, k 

(l) lo 100 tons of frcah pent the.re 11re at least 84 tons of wortbltl8S wntor, wblcb 
hMo not merely to bo raised from the bog, but convoyod to the pug or other mill 
or condensing lliiiCblno. 

2lb. or 21 lb. by tbo O\'aporatlon of tho greater portion •f ita m oistlll'O, down to 
tbo overage of l!O t o 25 per cent, of water in air-dried pent. 

(o) Tbo amount or pent worked by m~~ocblnory Is merely 11 amllll fract:lon of tbl!.t 
simply cut by hllnd tllld coD811mod after no further J)I"'p!U'ntlon. DcnaJty, 
tldvantageous for lrallsport and resistanC'O to moislunl, main adTIUltaget of con­
densation. Calorific capacity not inCTei\ICd. 

(a) Almost oll tbo plnces whoro peat Is worked for fuel merely arc very f:u­
from collieries. 

(b) At all tho pt.ac.s wboro peat used, COt\l or wood either cannot be got or Is 
very hlltb in price. 

(C) Tho average timo In each year when peat Cl'lll be worked is at most nbout 
tOO claya U sbod8 be ullod for drying ; and from l OO to 11!0 days without sheds.. 

(d) Peat, U oooo fTOZOu, or U, when cut, once completely dried, CIUl never be 
condonaed . Aa ~t m~~ebl.nery can only be employod about one-third of the 
year, the return oo tho first capitru alone ought to be tbreo timee the lllterest on 

(e ~~ond f) !fr. Rces Rctoo, formerly of A thy, I relnnd, bn. l.nformod llr. PRRot 
thllt 6ll Jrlab low or deep bog beforo bei.J:Ig drained contains only l! per cent. of 
solid matter, or 98 por cent. of water. Alter <lrnlnnge, it still boldll 84 per cent. 
of wat~r, so tb:lt of 100 tone ralaod, only 16 tone of absolutely dry peat can be 
obWood. Other estimate., from experience on hlgb moors, testily to ttW 
higher proportions of water. 

(g) By hllnd dlqing, 1\ man ron dig tllld Ult 10 tons 6ft. high por day. By 
bruid d.rodging ho Cl'lll do twtce as much. 

U) Even it thoro were no wnter, it wo1lld bnvo to be l!.ddod to render mllst'ICII· 
tlo~ble. .t\11 tbo compressing plruls tried have proved more expcnaivo thlln 

ft)~ng or rnasticati.ng machinery adjust.'lblo to cutting in bog profenod 
l.n Gorml'llly, l:loliAnd, and 4ustrln. 

(1) A mal.n adTIUltngo of propuiog peat by macbl.nery i.l that the fibrous and 
roccnt portions can be mi.Jted up with t.bo latest and bih•mlnoua botwm portlooa. 

m ) After ita formation, a brick of peat, ,..,eigbl.ng, tay, l S lh., Is roducod to 

(p ) .\t a " nominal .. b on10's power Is 11 very wide exprc:Mfon, theso fi.gurca a.ro 
merely 11pproxtmate. 

(q) Bero, again, m ore than two-Mths of the whole wolgbt- 118Cl088 water­
have to be con "eyed to d.Lstancea increasing in a geomotrlcnl ratio with the cxten t 
of the undortnklng. 
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THE PATENT J 0 URN AL. 
Condcn&cd from tlte J ournal of the Commiuionerl of P atentl. 

Grants and Dates or Provisional Protection ror Six Months. 
1831. lmprovomont8 In SJrurrL~:s for L<>OMII, JnmCJl WUIKln, Kilmnmook, 

Aynohlro, .N. D. 
183:.!. lmJ>rovomonl8 In PYROM!ITER8, Robort JnmC8 Wood, Ola~~gow, 

l.nnnrkllblro, N .13. 
lb:l·l. lmpro,'omonl8 In tbo rnnnufnctm·o of Ct..OTII known !18 "lndlnn 

kutM • nnd of other cloth11 of n Mlmllnr unturo nnd In nrpnmlu8 used In 
euch mnnufncturo, Jobn ~;dwnrd i:!hn)>I!QII nod Cllrilllophor Cro88, l\Jnn· 
eh c.• tor. 

18:•6. lrnprovemont-'1 ln Fl'RNITilnr. CAilTORII, Ellouno T ... 'l.l>nlor,Dijon, C6to 
d'Or, ~ mnco.- uw. "'"" um,. 

1837. 1 mprovomonl8 In 'tfto l'lrOCCM nnd nppnmlns for nHmufnclnrlng 
MAT&RIAL brrTATIIIO Lr;ATlrBR, I"Afu\rQI, nnd tbo llko: nlso wood. 11tono, 
or olbcr aurfncus, ombolll!cd or othorwlso llgu.rcd, llonry Loowcnborg, 
i:!oul hnmrton-bu llding.c, t.'hnnCQr y-l:mo, London. 

183\l. hnpro~omonklln tbo rnnntrfacluro or CoLOUR IIlO M ATTEI\ sultnblo 
for DYP. IIItl nnd Pnr:<TIIIO, J ohn Brcunnnd, ~lnnchc8tor. • 

1811. Jmprovomcnteln Boor& I!:N0111f:t4, llobori. f'rnncls Fnlrlic, \'lctorln· 
11troot, Wolltrnlu(ltor. 

18 1:). l mprovomontll In RAn.WA v CnOI!.~ING~. Alfred Ylncont l\ owton, 
CbL\ncor y-lnno, London.-A communlcntlon from 81ogorlch Cbt1btopbtlr 
Krooft, 'J'urln, ltJl)y. 

1tH6. l mprovomonkl In lho trcntmentor St;w,,o&, lllnrk F'tonch Andoreen, 
Priory-row, Coventry, Wnrwlek~hlro. 

1840. lmprovomonts In Wooo tiC'RllW1!1 nnd In mncblnory for mnnu­
fneturlng tbo 1!1\mo, Wllllnm Robort LnkoJ Soutbnmpton;buiJdlng~~, 
London.-A eommun.lcaUou from TbomiUI .1nmos i:!lonn, ?\ow York, 
u.s. 

18!>1. Improvomontsln EloMIHiOES, porl8 of whlcb lmprovemont.s ronder 
tbom t•ppllcablo to other purpoaCll, Jobn 1'homM lllll8on lllrcock, 
Upwoll, Cnmbrldgosblro, a nd Robort H ompgtcd, Omntrur.m, Lincoln· 
trhlro.-11llh M«!!, 1876. 

186a. l m provornont<sln IDII(:hloory for EIACKLIIIO FLAX, J UTE, ll&~P, nnd 
11lmllor fibrous mntorlnla, Wllllnm CunulnghAm, Dundoo, Forfnrllhlro, 
N.B. 

186ti. l mprovomontllln D llODOnt8tNO Dt.eoo to onnblo lt to bo used for 
mnnurlng and other pUl"})()IIC8, John SJOitll, \.:little Mnrkot. London. 

1867. lmprovomon l8 ln nppnrntu11 nud nmmgomonl8 for Cl.lNTROLLIII01 
ARRESTIIIO, llh:A801\INO, nnd Rt:conor110 tho !''Low of LrQuro.~ nna 
F LUIDS, and provonUng thu CIJCilpo nnd Wf\llto or tbo SlltnO, .AI! red Tylor, 
Nowgntc-etroot, London. 

1860. Improvements In Dorrt..£!1, nnd In lbo STOPrEns for tho 81\mo, 
Wllllnm Notbonvood nnd IJOlljnmln SbL\w, D uddarellold, York.sblro.-
20th May, 1876. 

316. Improvomunh ln tho ACTION& of PtANOifORTill, Ocorgo U onry Drock· 
bank, Montgomory-rond

1
_ Aoton Orcon, Mlddl~Olt.-~ilk Jmtuo•·.v, 1875. 

1670. l m provomonl8 In l:!Y.WIIIO MAOnTN£!1, nnd in ntt.nchmonlil nnd 
nppllrulco& connected t.borowllh, WUllnm llturlson, Manchester, nnd 
J ollJt ?tt nbl!on, SbeO!old.-20th April, 1876. 

11101. Improvements In Wooo MOULDIIIO JI1 ACIIINEII, J obann F'mm: 
Wlnklor nnd Albort August .Zoldlor, 13crlln, Pntl!sln.-30111 A,lril, 18i6. 

1(126. An improved m otb od of nod npponmtu8 for F'rLTIUIINO nnd 
DsoDORt8tiiO Sf:WAO£ so M to provcnt rivorll being polluted thereby, 
ThomM Pnpo, Great Al!rod-stroot, Nottlngbum.- :Jrtt May, 1876. 

1710. Improved COMDJJ<AT10N8 of GLASS nod CERA:IIJC SOllSTAIICES nppll· 
eablo for nrohltccturnl nud other omaroontatlon, nod for n vnrloty of 
uaoful purpoecs~ Pnul R noul do F'nucbeux D'Ilumy, Soutbnmpton-strcet, 
H lgh flolborn, umdon.-81/t IJJav, 1876. 

li01. A Puo'T'OORAPntc .APPAnATU8 wlth PoRTABL& CAM RRA OMCURA, 
.Augusto Mnlrroy, llor&loy-rond1 Rocheator, Kcnt.-A comrounlcatlon 
from J ean Dnptl11tO Dnvfd, Snmt Etlcnno, Lolro, Fl'OJlco.-Hih Mav , 
18i6. 

1839. Improvument.' In mnchln ery for STENTERTIIO or Ft:<t8nTIIO WovEN 
FA»RtQJ, WUllnm Matbcr Polloek, Lounsdnlo Blench Works, Ronfrow, 
N.B.-18tl• fllay, 1876. 

1886. Improvcroonl8 In tho conHtructJon of D£DST&ADS nnd CmLDRRII'S 
Cow, John Koy, Dlrmlngbnm. 

1838. Improvcmonl8 l.n tbo mccb:mibm for llot..nrllo nod Al>JUdTtNO tho 
FLAT WtCK8 of LAM1'8, Willfum Fredorlck Lotz, Curtor-tnno, St. Pnul'8-
ehureb ynrd, London. 

1840. An Improved SMOK ING PIP£, Thomns llilnnan Koblc, Mnrgnto, Rent. 
184!. An lmpro"od CASINO or CO" ER INO for CoPS of CoTT0111 S rLK, or other 

TuRI!:AD8, to bo uaod. ou sowing mnob1nC8 or for b:ma eowlng, JlliU\0 
Plck nrd, Locd8, YorkahJro. 

18+4.. lmprovomonts In tbo treatment of ANniAJ. DLooo, al!!o of fibrous 
mntorinll!, and In the manufncturo of mnnu~ tboro!rom, Ocorgo 
l''rodorlck Snolllng, EdJth-tom1co, Vlotorln-rond, Upton-tnno, EMcx.. 

1846. lrnJ)rovomott til In T UBE P LU08 for mnt1no boiJors, WUllnm Altnn, 
Sundorlruld, Durhnm. 

184i . lmprovomon ts ln appnJ'!Itus for tho mnnufncturo of EARTll&NWARE 
P tPl:S, H en.r y Doulton, lllgh•strcot, Lnmbotb, Surrey. 

18 t8. Improvements In tbo method of l MP&LLII<O, CONDUCTr...;o, or 
}'OROJNO Am by tho lnfluonco of n jot of atr or ~tonm, lllld In l•pplylng 
tho anmo to vruioue purposes, Alexnndor Molvlllo Ctnrk, Chnnoory­
)(11)0, Londou.-A eommunlcntlon from B oor! F~ll:t Louis Wonns do 
Romilly, Pnrls. 

1860. An lmprovod maohlno for M ITR&INO{ Tl!IIOII·CUTriNO, MonTI81NO, 
and BLIND P U.IICRI NO Wnltor Horbot-t Av 11 l1Mlln8'3, Sll811ox. 

11162. K&vt..r.aiHJOIIIO DARRlJL WATOll&S, Rlcb;;d WWttakcr, Eton·gTovo, 
Dooro Pnrk, DIAckhonth Kont.-19111 M au, 1676. • 

1864. Now nnd Improved m OIIllJI of !>ROPELLIIIO 8TEAli8111P!I, llonrl 
Adrlcn Donnovlllo, Pieoodllly, London.-A communication from Jean 
Chrllltopho Ungor, Lt611c, Bolgiltm. 

186\l. Jmprovcmout81J1l'l'ERMAN&NT WAv, John B onry J ohneon, Llucoln's· 
lnn-flold8, London.-A commu nication from Moritz H UI, WIC8bndcn, 
Oor m:my. 

1868. lmprovomonte in TRucxs for convoytng cattle nod horses, Arthur 
B on.ry Den van , Lcndonbnll·etroet, London.- 2011< M uy, 1876. 

18112. l m provom onte In and rotntlng to tho 0DTAIIIMENT of PnosPuonus 
and PBOSPUIDEN, J080)>h Townsond, GIMgow, .Lnll!lrksbiro, N.D. 

1868. Improvomenl8 ln nppo.rnt ue omrloycd ln tho PRtiiTIIIO of PuoTO­
ORAPR8, J ohn Loul.s &bunjto, 1\Janehcstor. 

186-L Improvomont8 in tho m nnufncturo of SU'LPUAT£8 oC SooA nnd 
P oTA8U o.nd In C.u.cnltNO 0ARUOIIAT£il or SODA nnd POTA&u, Wllllnm 
J onC8 nnd John Wnl.sh, Mlddloabro'·on·'fcoa, Yorkllblro. 

18116. A now muohino or nppnratua for CONTROLLIIIO nod Rt:OULATINO tho 
P OWER oC a LoCOMOTI"t EtoOIII&, Lconnrd Kloluou, Euetou·rond, 
London. 

1867. Jmprovomont8 In RoT~oRv ENOINts and other 81mUnr rotary 
nppo.rotm, IUld In mnobluory or appllnDCQB omplo)·cd In tholr mnnu­
faoturo John Honry J ohnson, Llncoln'8·lnn·llold8, J...ondon.-A com­
munlrotlon from AJCrcd Ulmmorhlrt, of MUlholm-on-thc-Ruhr, Prtu!sln. 

18U8. l mprovomont11ln tbo T n&ATm:NT of WooL oltbor ln tho row or In 11 
mnnufacturod condltlon, J ll(:ob Dobren11, Drndford, York.eblrc.-A com­
muulcatlon from H eln.rloh CAro, l\(nnnholm, OcrDllmy. 

18ti9. I mprovomonte In STOPPEJ\8 for BOTTLI'JI, J A~~ n.nd other hollow 
nrtlclca, NalhAn Thomp80u, l)rooldyn. Now York, u.S. 

1870. lm p rovomont8 In S&U'·ACTINO VALVE:!, Riobnrd nua-h Bughea, 
nntton-gnrden, London. 

1871. l mprovomonl8 In S EWUIO i\I~CHJ II£8, J ttmCIJ Onl lowny Wotr, Carlisle· 
stroot, l:!oho-equnro, London. 

1872. l mt>rovomonl8 In PHOTOMI'.T&I\8 or PIIOTO·PIILOOOlii'.TI!:I\8 for 
m e(Ujurlng tho l.ntoneity of the llgbtlng power oC gnsin nccordnuco with 
tho stzo of tho flame, VIctor IJnblou, P11rl& 

1873. lmprovomonl81n tho Ow.utt:NTATIONo! SKIRTS and other .\J\TICLES 
of APPAI\J!!L, Edmund Lnmproll, Cnnnon-stroot, London. 

1874. Improved apparntU8 for I IIDICATIIIO nnd RtotllT8RINO tho FA.R£8 
roeoivcd by tramway eru- and omnibus conductors nnd other porsont~, 
U on.ry TbomM Dnvf11, St.. Dnnntt'a·rond, Now CTo311, Surroy.- 21•t /Jtav. 
1876. 

1876. A n ow or improved P mNTJ:<O JII Aon t:<E, Dcnls Lane, 8tnmd, 
London. 

18ill. lm p rovomcnts In CovERS Cor Tr.A-roTS aud olbor nrtlele.s, Loula 
Ml.lrlottl, Elrurln Staffordllhlro. 

1877. lmprovcmon~ In tho conetrucUon of I:!&A IUid R1 vER WALLS nnd 
EMDANKNEIITS, Colln l\lnthor, &Uord, Lnncn.t~blrc, nnd Edwln lloywood, 
MIIDChC8tor. 

1878. lmprovomonts in tbo conatraotlon of JACQUAJU> JIIAOJUNts, John 
BaUoy, Fnlr8old, noar llhmchcstor. 

1880. I mprovcmont8 In mMhlnory for DRESSJIIO STONE, Wllltnm Young, 
Vulcnn Foundry, Ayr, N. B. 

1881. Im provomonte in tho mono& or appnrntu.s employed In 1\lt:LTfNO, 
R &Yll<lNO, CON"ERTINO, and PUDt>Lt."o ! ROll, Wllllnm Middlcton, Leod8, 
Yorksblro. 

1883. Improvomonl11 In tbo APPt.ICATlOII and Coll80liPTlOI< of For-t. in 
F unNACE:!I nnd Fm&PLAC£8, nud In nppnmtu11 tborofor, Wllllnn1 Strop­
son, London. - A coznmunlcutlon from Ooorgo Komblo Stcvo1180o, 
Vnlpo.rnl!!o, Chill. 

1884. Improvomonl8 In tho C'O:<IITR!ICTto:< and Pnorut.StON or SutP8 nod 
Y ACfl'N, Edwn.rd H enry Crodock .Moncl..--ton, Fincshndo, l\ortbampton· 
ahlr o. 

1886. Improvemonts In the propnmtlon or ronnulMtnro of OO>IPOWDE.R 
CnAnOES for DLABTfliO, lluntor H enry lll urdocb, St.aplo-lnn, London.­
;\ commttulcatlon from JlormQJ\ MUllor, Clonnont, Bolgluan. 
80. It:npro.,.omont8 ln MACnl)ltrnv, PLANT, UT£N~JL8 Atuu.~OEIIElO'S, 
and B UILDIN08 of BREW&Rtts o.nd DJ8TILL£JUP'.8, o.nd ln tho w orking of 
IIUCh machln117 md plant, which lmprovomonte are allo applicable ln 
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wbolo or In part to olh r pllJ'PO!C8, Androw IJnrcltty Wnlkor, Onteacl'O 
C rouge, Llvorvool 

1~;. hnprovomunl8 in lho mato11.nls rmd constnrcllon of CA8KR nnd olbcr 
V&!SEl..l!, Androw JJarclny Walkor, Ootloocro Gmngo, Llvcr1>00l 

1700. n, J' INO, Loronr.o Scnln, Clorkonwoli·(,'TCCn, London -6tlt Ju.rv, Ili72. 
17:!0. llt.,.Tr:o.o Fu RSACC8 by 0A'I, Paul Cbnrpontlor Ruo VlntlmUio 

Pnrl& - 71/<Jv.M, l bi2. ' ' 

1!>88. h npnll'od JlrO<lCI!.'ICII for tho mnnufnclotro of A~ntONI<\CAL SALT~, 
t\nclrntoro p1111.tculnrly tho SVLI' IIATF: of AMM OII rA, Aloxnndor Jllolvlllo 
Clnrk. Chnnccry-lano. L<>ndon. - A commuuicntlon from Th. llfoomlan· 
Laubl\br, .\ ntwcrp, Ucll(ium. 

18 ll. l mprovomonlfl In l't8TOII PAcKrwn~, Aloxnndcr Ml'llvlllo Clnrk, 
Cbnnecry·b:mo, London. - A communiCIIllon from Paul ClfTnrd, Pnrla. -
2~·•4 May, 1li76. 

Patents on whlch tbe Stamp Duty or £100 ba.e been Pa.ld. 
1i00. ALlN, &e., Chn.rlc8 Don ton A bel, Southnmplon-buUdJngtr Chrurcory· 

lnn c, l..ondon. - 1•1 Jt•M, 1861!. ' 

1890. J mprovonoonts In mncltlnory nnd tool!! f or Cunr11o or DnE88111o 
STOII&, MMtllr-E,, KLATI!, COAl-, nnd otbor mlnorali!, And row Dunlop, 
OIMgow, Lnnarkshlro, N. U., 110d Wllllnm Reo, :itonobouiKl, Lnnnrk· 
t~hlro, .N.D. 

18111. l mpro.;oom cnll!ln tho monns or nnd npp.'\mtu~ for lho P umPrC'ATION 
of O•a, Cor bot Woodnll, Pbronllt Uu.l!workl', \'nuxhnll, 'urruy, nod 
Tbomu Will!!, llrlxton, Surroy. 

1~11~. lmprovomcnt.llln FuniiAC£ BA R.!', MlcbMI llolroyd Smith, llallfnx, 
York8hlro. 

1803. h11pr·ovomonl3 In machiJlcry for CuTTr~o Wooo, TbomM l\oweomb 
nnd TbollJIUl U oury l\owcomh. t.:oburg·rond, Old l{ont.rond, Surrey. 

180 1. l m[ll'Ovourcolilln a\1pnrntus for SKrMMIIIO B&t:n or other formontod 
Jlquor11, Jo;bonozor Sa vU , , ' tn.Uord, &!IKlx.. 

1S\l5. l mprovomonl8 In tho l'un1 PICATIOll or GA:<, nnd In the prop.~J'!Itlon 
of mntctinls to bo used In tbe 8/lld purifiCIItlon, Fr,mk Clnrko UIJL:t, 
l)optrord, Kont. 

18\lti. Improvements In ATTAC'IUIP.NTS Cor ' &WINO MAcnrwl;.q, Wllll11m 
R obcrt Lnkc, SoutJlnmpton -bulldlnl(ll. London.-.\ communication from 
.John JnmC8 Tbomp110n, Now York, U.S. 

1 !li. tr.npro.;oomoutt~lunppnrnlu8 Cor CooLIIIO Arn nnd for npplylngtbo 
H.'IIDO for cooling nnd rcCrlgomllug, Jaeob Ooogbcgnn Wllliuls, Kablt 
' t epbon'8·croscon t, Pnddtngton, London . - A communlcatlou from 

Tbomf\8 .Josoph Wlllnns, Sblllong. A88Um, Iodin. 
1808. lmprovcmonta IJJ lho manufncturo of CAST lii~AL DLAI<KS for 

Soovcu, SPADES 8COOI':!, nnd such Uko lmplemtut~. nnd appo.rntus 
tborofor, Cbnrlcs bouton Abol, i:!oulhnmpton-bulldings, Cbnneory-lnno, 
London.-A communlcntlon fr-om k:dward Dluns nod Elmoro llurnos, 
Pltl8b•rrg, Poomylvnnln, U. i:!. 

1S!l!l. lmprovomouu In F&WIIIO BoTTLES, WUllnm Robort Lako, South· 
nmptou-bu.llding'll, T...oudon.- A communlcntlou from H onry Moncbo­
' 'lllt l, Pnrll!. 

1000. Improvom onklln the mn.n uCact.uro of .t\RTII'JOJA L Fot:t.., Fnllo Oonry, 
Oront WlncbCilt~r-strcot.-bnUdlng~~, London. -1!4th Ma.!J 1875. 

190:!. i mprovcmont11 ln Bnr:ECII·LOADIIIO SMA.LL-.AJUlS, t\1Ullnm llflddlc· 
ditch :Scott, Blrmlngbnm. 

100:1. lmpro,,emonts ln nppamtuii for SurPOttTINO RATCOL"T DmLLIIIO 
13RACES and otber TooLS, lloury Jamc8 U ogg .KIIJg, Nnllsworth, 
OloucC8tOri!hlro. 

1004. l mprovomouU! In PrPr.s and P1r£ Dowr..~ Cor 'MOK I.NO, TAOpold 
JIIRM, Monkwl'll-~troo~ London. - A oommunlcatlon from F. Kru!t, 
Vlonnn, Austria. 

1006. A UOW or Improved m olhod of manufoctorrlng S~tOOTII ttnd BRIGHT 
CA.S'l' I no:<, WllUam Edwnrd Ocdgo, WoUfngton-etroot, tmnd. London. 
-A communication from Charles Lo1tl8 ColUgnon, Ltnnoourt, Ol&c, 
Frnneo. 

1001!. lmprovomonl8 In tbo coustmcllon of llOTARV ENOINI'll, Windsor 
LowiJ! Mor'lP'n, Stookton-ou-Tcos, Durham. 

190ll. l mprovcmout8 In machinery for Et..t:YATINO, SUOOTIIIO, Lo.u>tiiO, 
nod Ullt.OADtso SACK~ ~·boo flllcd with corn, produce, or otltor 
mol'cbnndiJ!o. nlll:> nppllcablo for otbor hoisting nnd londlng purpoaC8, 
Ollbort SlnkwcU nnd Edwln Bcnry 1'ooloy, Dunstnblo, Dodfordsbiro. 

1009. l mprovomont..! ln tbo mnnufncturo oC CuLonrsc, llonry Donc<m, 
A pploton H ouse, WldnCil, Lnocnllhiro. 

1910. Jmprovomcnt8 In RANO£ F1ND&RS Or APP,\I\ATU8 for lii&ABORIIIO 
Dr8TANCI'.8, J ohn Honry Johnaon, Llueoln's·lnn-llold8, London.-A corn· 
munlcntlon from Oonornl Hlrnm 13ordan, l'arlll. 

1911. Improvomont.l! ln mncbincry Cor ScountiiO Wn!!:AT, R•o&, or other 
GRAJN, .Jnmol!lllgginbottom nnd Edwnrd Ilutcbluson, LivortlOOl 

101:!. 1 mprovcmonl8 In FunJCACE BAJ\8, ThomM &muol Dobsou, Nottlng· 
bL\m. 

10H . Improvcmenl8 in LATBI'.8, chiofty dc&gnod for tumlng sbnflil or 
bl:\r!J, 'Jo'rudorlek Foetor Durlock, Coventry, Wurwlckshlro. - A corn· 
muntcnl1on from Aurin Wood, Worcester, l\Jn.'!81lcbltsotts, U.S.-2611• 
M o.y, 1117(,, 

1916. An Improved J\NII}:ALJNO PoT, ChnrlCl! Wllltnms, CordlfT, Olllmorgnn­
shlro. 

11121. Improvomenl8 in tbo mnnufucturo of CnRNJOE PoLl'; and otbor 
Rr.soR, Eloury ChnriCil Tnylor, Dlrmiugbnm. 

102[>. l mpro,·omontil In B OIJ!TINO APPARATUS, Alfrod \'lncon~ l\cwton, 
Chnncery-tnnc, London. - .\ communication from Wllltnm Dmpor 
Androw~t, OrookbL\vcn, Now York, U.S. 

10:?7. JruprovemcnL!Iu :STEAM E."OlN£8, John B onrr Johnsou, Llneoln'11· 
lnn-llolds, London.-1\ oommunlcnllon from lo'nrrohy ..\ldon and Abnun 
Aloxo.ndor, P!ttsburg, PCDllliYl"nnln, U.S. 

192il. l m,Rrovemonteln npptuntus for CUTrlNO TOO'I'U£D OEARJNO, Allred 
Dnvfd 1 uroor, Dnl!!ton, Mlddlul!<)x. 

1033. Improvements In tho oonetructlon of Snu'8, DoATS, and otbor 
VESS&LS, and In PnEI!ERVtiiO tho BOTTOMS tboroor Crom OXIDATlOII nnd 
lliCROI!TATIOII, pnrt of which lmprovcmontllnro nppllcablo to lho prc~or­
vntlou of m otol, wood, nnd otbor «tlb31.ances, Donnld Nlcoll, Clomont'l!· 
Inn, Strnnd, Loudon.-20111 M t:>v, 1Si5. 

10116. l mprovomont.l! In SAD, Dox, and other H AND lao11s for S)JOOTIJINO 
FAtJRrQJ, Wllll'\D'l Denton, Woet Dron.lw1eb, Slllfl'ord8blro. 

1040. lmpro"omcnts In Tone STOPP&tl8 for Uott..}:l\8, John Jordan, Llvor­
pool. 

1047. An Improved appo.rntus for FACILITATIIIO the TAKIIIO nnd flF.ADI~O 
of SIIOl\TIIAND nnd olllor RePORTS, l\OTI'.8, nud lllllliORANDA, J oaopb 
Ln.ldlor. outh tockton Yorkshire. 

1040. Impro,•omoul8 ln tbo co011tructlon of SHL'TV LAMPS, Arohlbnld 
Edwnrd Pinching, Omvceond, Kont.-271/t Ma•t, 1976. 

Inventions Protected tor Six Months on tbe Deposit or 
Complete Speclftcations. 

1037. A l\0\V nnd lmpro,·od OvtN for BAKIIIO DREAD, Mt:AT, nnd other 
Fooo, appllcnblo for other pUfl>OSo8 roqulrlng llro or heat, llonrl Adrlon 
Dooncvlllo, Piccadilly, London. - A communlcaUon from Charles 
Lesobro, Rue do I'Eetrnpodc, Pnrlt~--271h M tt!f 1876. 

10~ 6. RBOULATIIIO CIIRONOli!IT&R8, WATCII£8, ani CLOCKS, LCI\ndor .Enton, 
Wo.rcC8tor, llltlllllllehu,.otl8, U.S.- 271/o Mav . 1876. 

1066. An unproved ::!AIL HANK 01' SJJACKV:, Flint Rnmlltly, Wobum-ptneo, 
Rllll80ll·equ..'lro, London.-A communication from Dnvld Ornnvlllo Low, 
Cbolscn, :Suffolk, Ml\88/lcbu~tott~t, U.S.- ·28111. llfay, 1876. 

19ti7. lmprovomont8 Ul ANTI·I IICRUI>TA'J'ION BATTERI£8 for DOILEJ\8, 
Wllltnm ll1orgnn-Brown, Southnmpton-buUdlngs, Loudon.-A commu­
nication from Ocorgo Crompton, Worccator, M118Mchusctts, U.S.- 2911• 
.Mf!!J 1876. 

1077. {mprovomonl.s In tho con.s truotlon of Ku.N8 for Burum•o DruC'Ks 
nnd other good8, Wllllnm BuiJ, Portewood Hampsblro.- 3 ut IJtau 1876. 

2000. Jmpro,·cments in Tov lii&NAO&lliES, \vlllinm Robort Ltlko, SOuth· 
ampton-l:tuJldlngt!, London.-Acommunlcatiou from ChnrlC8 M. CmndAU 
Montroso, Ponneylvnn.l.n, U.S.-ht Ju~, 18i6. ' 

Patents on wblcb tbe Stamp Duty or £50 ba.e been Pa.ld. 
1060. SewtiiO lllACfiiN£8, ChnrlCIJ R nymond, Ouolph, Ontnrlo, Caoodn.--

1•1 Juri.(, 1&72. 
1800. TnEATIIIO Al<tliAL lii ATTCRIIJ. Wll.ll'lm Cnrooron Slllnr, BlMkhcath, 

Kent, Robort Ocol'!fO Slll.nr, ~olton, LnncaJ!b.lro, n~ld Chrllltopbor 
R4wsoo, St. Swlthln S·lnno, London.-1~11• Ju,,e, 1872. 

1877. K ILIIS, Oeorgo Burgo, jwt. , RocbC8tor, Kont.-2181 J une, 1872. 
16611. PA'' l:M&IIT Com'OIIITIOII, JOIKlph Ctnronco Tucker, Now York, U.S.-

8rd Jun•, 1872. 
1764. STEAM 0AUOI':8, Josoph Ducomct, Ruo des Polll8 llotoill, Pnrls.-llt/• 

Ju nt, 1872. 
18a6. S&t..F·CL081NO VALYI'.!I or CocKS, TbomM Lnmbcrt, Short-street 

Now-cut, Lnmboth, Snrroy, nod Edwln JnmCil WbJto, Ovort"n, Mnlllc~ 
moro, OloucC8tcl'8blro. - 18111 J 1Ut(, 1872. 

lGiG. ST&AM PRESSURe RBOULATOM, Wllllnm Robort Lnko, Southampton· 
bulldJJt8'3, London.--:lnt Junt, 1872. 

1676. l MPARTtllo liJOTtON to L IQUIDS, Jnmca R obcrt.eon, GIMgow, Lnnnrk· 
shlro, N. B.-Srd J unt, 1872. 

1679. GAll, Charl\18 Wolgbtman Bnrrll!on und Allrcd H orl\tlo H nrrillon, 
H igh H olborn, London.-SI'd June, 1872. 

1896. B n&&OJJ·LOADJNO SMA.LI-.A.RliiB, John Fiold Swinbu.rn, Btrtnlnghnm. 
-22wl J unt, 1872. 

1tl00. PAPt:n l'ut.P, &o. , Willtnm Rlddoll, Croeby &11-chnmbors, Dl.8hopa­
gnto-8trcot, London.--411• Jun•, 1872. 

16111. Woru<tNO liRA RES, &c., Ocorgo Wcatinghouac, jun., Southnmpton· 
bullcl..lng!J, Cbnnccrr·lano, London.--4/lt Jurv, 1872. 

\70!'1. PRrnTtNO liJAOUJN:ERY, J nmCl! lllnchctur, Dromloy, !Uddloaox.- 5111 
J unt 1872. 

1708. GAH, Chnrlca Wotgbtmnn HnrriiKln nnd Alfred H orntlo H nrrillon, 
lllgh U olborn. J..ondon .-6th J,,u , 1872. 

1i:ll. MARKINO or ScoJU.so nt DtLr.tA.RD8, &o., Charles B onry R U88oll, 
n cgent-etroot, London, nnd JullUil Sax, Orent RU88oll-stroot, BIOOIIUI· 
bury, London. - 711• Jttn' 1872. 

1705. l noN nod STF.J!L, J ohn Immy, SouthAmpton·buUdlngw, Cho.ncory· 
!rule London.-H ih Ju114 1872. 

1060. K1t..118, Bonjrun.ln Wrigloy, Anmdol·lltroot, Strand, London.-22nd 
April, 1&71. 

1931. JlnllECU·LOADt:<o FlRil·AnWI, &c., WceU:y Rlchnrds Dlrmlngb.nm.-
1211. J ... ,., 18U8. • 

Notices of Intention to Proceed witb Patents. 
42:lo. PnoTJ:CTt:<o Dtllt..nt:<os ngnlnet F1 RP., &c. , Wlllirun R obort Lnko 

Soulhn.mptou-buUdln8'11. London . - A <'Ommunlcallon !rom J ohn A. 
Colomnn.-01/, fl'"'"'"'r 1&74. 

:!ill. 'fnllATINO Onr.:~~nnd bltsi':RA LS, Donjnmln Tunucr J)u\Jllu t roland. 
:!82. FLATTEN IIlO or S IIArll<O WmP., Dnnlol FoxwoU !ll:ntch03to'r ' 
:!l):~: CAROr:~o HNOINI)I, Nntbnnlul Topp, AUrod Topp, and Eugcno 

r\ lcbol•on, l''.mrwortb. 
28:). CRANt. ::i(IAI'l'S or LoO)IS Cor W£.A\'ISO, &c, WlWnm llnggM, BuroJoy. 

-'!!Jilt JanuanJ, 1876. 
3:!tl. CARfJONH't:OUII MATERIAL Hll.ltublo Cor FrLTERtNO, c!!c., Robort Wcaro 

und Snmuol lshcrwood, i\lnncb011lcr. 
32S. l oNrTrllo and lloLor.so MATCLU::ll U oQ. Ooorgo Cadognn Pnrk-plfice 

W cnrninetor. ' ' ' 
33!1. I>m!ITIIIO MA CIIINER\', J obn De\Vllhor, St. Tbomoa'8·gardona, l ltlvor­

"tock·hill, London.-28111 Ja11uary, 1876. 
8-15. FOOTST£1'8, &c. , of tbo SPINDLES of llf UL£8 and M ULI: DOUfJLEllll 

Jloory Thomf\11 Pnlmor, Mlddloton. ' 
340. COIICilNTI\ATINO Hut..PJIURro AciD, S11mucl Chlvol'1!, Dumfr1C8-plncc, 

CnrdiJT, nnd Alfred Chlvcre, l)onlyt'lrldd.- 2!11/1 January, 1876. 
S&O. Foo nnd otbor i:!IONAL8, J ohn fllchiU'dl!on Wlgbnm Cnpol-11troot 

Dublin. ' ' 
357. RoLL&l\8/or TEXTILit FA.BRIQJ, &o., Edmund Edwnrd", SoutbL\mpton­

buiJding~~, Chnnccry-lano, Loudou. - A commuulcatlon from Emoat 
Edwnrd8.. 

361. PELTED FAJJmcs, Louls Ford.lnn.nd Tn\"ornJor nod John Pypor 
?tinthCJlOn, Per80vornncn Mlll8, Dowsbury-rond, Lcod1. 

S62. V&!ITILATOR.!I, John Hlll and J ohn Edwnrda U cy, linllln."t.-3011• 
Jn.nuary, 1875 

300. Pnl!I'ARINO, k c. , Corro11and olbor flbrc8, J ohn Elce, Jlfancbostcr. 
a;o. BR£AD'J'II&."IIIO and DRVlNO WovEN or othor Ww }'ABRICt< WUI.Irun 

St.llrk, Tbornllobnnk, N. B . ' 
371. FLOon, SA811, oud Br.11cu CRAliP, Cnlob D oclson, Wolvorhnznpton. 
Si~. hl ARKiliO nnd C17'M'INO of 'fllXTtLI: nnd other Uko MAT&RIALil, AUrod 

U onry Crrunp, Soutbom~ton-buUdlng~~, Loudon.-llt FfiJru.ary, 1876. 
398. GuARDS for CAR\'IIIG JoORKS, Jnmcs llll811ollnnd Ooorgo DornJny, jun., 

Woymoutb. 
406. CoUDIII&D !SEA.L and WATOIJ·RilV, Mnltbow WUcox, Blnn1nghnm.-

3rtl FciJruo.ru, 1876. 
433. A81'11AL'I'JC FA8RtO for R oOYINO, &c., Wllllnm Edwnrd Ocdsto, 

Wolllnf(ton-stroot, Strn.nd, London.-A communJcaUon from Clmrlctl 
Onudc(i'Oy, jun.l 

43'1. QQIL11:D !<' AURIC Cor Covenr110 8T£All EIIOJII&'I, &c., Wllllnm F..dward 
Oodgo, Wolllmcton·Mtroot, Strnnd, London.- A commuulcatlon Crozn 
Cbnrlcs Onudo(roy, J•m.--iiiA FriJruary, 1875. 

460. 13LOWINO 0LA.88, Wn.!Lor :Smith, &ltord. 
451. STRAI'II, &c. , J>nul Boucloy. Nonnnoourt, Euro, Frnnco. 
46S. S&WJIIO lii ACHIIIIUIY, Willl.run Clark, Cba.noory-lnno, London. - A 

communlcntlou from Dilt!lr.S Mnthurin Lcgut. - 611• Ftln'uary 1876. 
4i0. CALL or SrOIIAL B&t.L APPARATUS, llonry 13rooks, Jun., 1:umborland 

Market, Regent's Park, Londou. 
4i8. fiAILWA\' BRAKES, Wllllam Samuel Lnyeock, Shofliold. -91h Ftlnu.a.,., 

18i6. . ,,. 
497. RAt8tiiO, .tc. , TnoOK8, Robort A8plnnd Mo.r1lllor, KJ.ngwto:n-upon· 

BuU.- 1011< Fr/:rr1•(try, 1876. 
603. COt"PtlCS, Wllllrun KJrby, St. Potor's ·l!trcct, Dorb•·.-UIA Fcln-uaru 

1875. ~ • 
601. ORINDINO or P REPARIIIO CORN, t!:e., John n on.ry Johnson, Llncoln's· 

lnn·8oltia, London. - A communJcntlou from Oscar Ocx)o. - 1ijU• 
FtlmumJ, 1876. 

600. MOTIVE POWER EIIOIIIJ:!S'/ J ohn Tbom80n 1\lng LJvorpool--A com· 
munlcatton fl'om Goorgo 1\ C8tlngbouso, jun.-1711/ Ftlrru.a,·v, 1876. 

6$7. F1 R'E·LIOHT£1\8, Wllllnm Ruthvon, Doptford. 
690. PEaM.u<&."T WAY, J amos LJvcsoy, Victorin-chru:Dbore, WC8tminstor.-

18tA Ftlntt.a.r>J, 1876. 
638. GRATE BAM, U orntto Wnlter l bbot8on, ShoJI!oid.-A eommtuucntlon 

f rom TbomM U olt.-201h F•bruo.ry, 1876. 
ou•. M t:l"ALLIC D ANI>LI!S for 1'£A· I'OT8, &c., WiWnm Our6old, Dlrmt.oghnm. 

l!3rd Ftilt"l<O.r!J, 1876. 
076. IIIDICATIIIO W ATE.R·L£VI.:t. In VERTICAL Bo tL.ER8, &o. Frnn~IJ! Puul 

Donrlot. Snlnt DWer Frnnco.-241h FtiJrllar!f, 1876. ' • 
742. CAP8111..1'.8, John H enry JobniKln, Llncoln 'l!·lnn-flold8, Londoo. -A 

communication from Rudolf TMtr..- 1•1 N o.rch, 1876. 
799. l\AJLS nod TACKS, U onry Doll, Blnninghnm.- 41/< J1o.1-c11, 1Si 6. 
82& ll&OJSTE.Rtllo1 &c. , 1>1ACfiiN!l, Edmc Augw!tln Cbrunoroy, Fnubourg 

St. Mnrtin, Pnn8.-U!I• M arch, 1876. 
076. UlrDR£LLA6, W1lllnm Robort Lnko, Southnmpton-buUdlugs, Londot\. 

- A eomn.unJcatlon from Urlnb Oroas Stolnmotz.- 161h Marcli, 1876. 
1083. SOAI'I'OLD PoLES, WUJJIUll Robort Lnko, Soutbrunpton-buUdlngtr, 

London. - A communlel'ltlon !rom LouiJ Augu.ato Boullllnut. - 2011< 
Marv:ll, 1876. 

1069. IMITATION or f'AL8& NecKTtf:8, John Edward CnmpboU Koch, Soutb 
Frirtb, Tunbrldgo.-23rd M arv:lt, 1876. 

1136. Pun1ntwo RAw or pnrtly ReFrNEt> SuoAR, Robort l~.or Smlth 
Greenock, N.D.-:.!011• Morch, 1876. ' 

1203. llAtLWAv DRAK£8, Wllltnm Wrouch Dlnd08, Nnntwtcb.-2nd A1mt 
18i6. • • 

1247. Dn.&.llCU·LOA DINO 8MALL·A.RMB, John Wllllum11, Llvorpoot-Gth April, 
1876. 

1282. fl EOULATIIIO nnd WOQXISO tho SLIO& VALYlll of STEAM nnd olhor 
E.NO INES, J ohn Wnko6old, Vulcnn Foundry, JJrynmnwr. 

1284. RAILIVAY PoiNTS, k c., J olm Drlorloy, hcderlck Wado Brlorley, nnd 
\Vnltor Wright Drlerloy, K.llbun:t, and 1-'rnncls Snmucl Roynolda, 
Edgwnro-rond, London. 

1208. Snoc, &c., Ct..EAIIJIIO lllActll:<&, lllnrcus Slmon, London-atrcot, 
London.-91/I.Jpril 18i6. 

1832. PROPELLilna, Edwn.rd Dcnk.ln, South port. -13t/t April, 1876. 
1882. B LEACUINO FADJUQJ, cl.:c., f'rnnk Wlrth, Fmnldort-on-tbC·l\Jnlno, 

OoriDtllly.-A oommtmf<ontion Crom Vlnccnz vnn Buorlo. - 15tl• April, 
18i 5. 

1468. AnTti'ICIAL F ut:L.S, Clui&topbor Kln8'3ford, Fulhrun.-21d April, 187ti. 
1682. SswtNO lllAC'lllllts, llonry Ornm, Bury.-2911• A1n-il, 1876. 
1612. TtonTLv CoOl'LL..;o or U:<ITJNO tho ACTUATINO CRA.lNS or HoDS o!tbo 

DRAKES of RAILWA\' VEUICLJ:S, &c. . Edwn.rd Sto\"OD8, Mnycturo, St. 
Luko'&·rond North, Torquny.-14! Ma.•1 1876. 

1627. N&w 0AM& of i:!KtLL, Snrnb Allll Hnnnen, Nortbnmpton.-3rd M ay, 
1876. 

1604. P DRJJ' tCATION of OAS, Josoph Wbltloy, noundbny.-lllh May, 1876. 
1787. Cut..TI\'ATINO LAIID, Frodorlek Snvngo, Snlnt NicboiM I ronworke, 

Aloxnndm Dockl!, King't~ Lynn.-1011• btay 187~. 
1762. P oRrFYINO lLLUML"ATt:<O COAL OA8, ~uol Hnll.8wortb, Armloy, 

nonr Lecd8, nnd RichArd 'OruCil, Woodhouso Cnrr, nonr Leod& 
1i66. K;•<tPE·Ct.EAIIt !IO JI!ACIUIIERY, Josoph Atkirutttn, Manchcator.-1111• 

hlay, 1876. 
1770. SAF£'1'\' SIONALS for RArt..WA vs, Bonjnmln JobCph Dnro.n.rd llf l.ll,, 

Southnmpton·buUdlng8, London.-.A communication from H onry Find. 
1771. :MOTIVE PowBn, Johnnn Ernst Frlodricb Llldoko, Wllmo~pl.ooo, 

Cnmdan Town, London.-12tt.May, 1876. 
1787. LAMPS, E<lwnrd TbomM llughC8, Dnmoa.-A oomm un.lcatlon from 

Cbnrlcs l!lnr8Cb1\l.k. 
1788. TENONIIIO or RELrSllL"O SAs n, &c., RAILS or l<' R.All£8, H onry 

Oardner, Flcot.-.stroot, London. - A oommun.lcatlon t:rom Wllllum Abor· 
ororoblo.-1311• IJtav, 1876. 

1800. CoMI.'E:NSATUIO lll!ITALLJO PIBTO~s. &c., lllntthow Prior, Shofliold.-
141/1 Moy, 1876. 

1834.. Ct.OTu, John Edwnrd Simpson and Cbrl.8topher Cr0811, ManohC81m. 
- 18th Ma.u, 1876, 

1868. llACKLIIIO FL~ox, &c. , Wllllrun Cunnlnghnm Dundoo, N. D. 
1868. TnucKS, .Artbur U onry Dcavnn, LcndonhAil-etroot, London.-2011• 

IJJa.y, 1876. 
18tl2. P uoiii'Ooaos nod P nosPOIOES, JotOph Townaond, G!Mgow, N. B. 
1S70. St:t..b"ACTJNO V~LVE8, RJchnrd H l.lgb llughcs, H ntton-gnrdun, 

London.-2111 Ma.y. 1876. 
1886. MACUtll!lRY and Pt.&NT of BREW&:ntE8, &c., A.ndrow BarclllyW.Uker, 

Oatcncro Grnnge Llvorpool. 
1887. CASKS, &c. , L;drow Bnrolny WILlkor, Gntcacro Orange, Livcrpool.-

22nd May, 1876. 
1800. MACOIN&RY u.nd Toou for CUTTnw or Dn.ESSttsO STO:<J:, &c., .Androw 

Dunlop, Olnogow, N. B., and Wllllnm Roo, Stonohou.so N.B. 
1805. Punt.FIOATION of OAS, Frank Clnrko llila, Cbcmlcnl Work.e, Dept.­

ford. 
1900. AnTtYJCtAL Fu&t., Fnllo Gcary, Great Wlnchcstor·stroot-bulldlnga1 

London.-241/t M lt!f. 187~. 
1000. Cnr.onttl t~, H enry Doncon, Applcton U oUilO; Wl<lnM. 
1010. RANOE FI.NOEM, &c., for M&ASURINO DlliTANC'.ES, John Bell.l'1 

J ohneou, Llneoln'e-lnn-fiolds, London. -A commun.lcatJon from Oonoral 
R imm Dcrdan. 

1912. Furu<AC& DAM, Tbom1111 &muol Dobsou, Nott inghnm.-26th Mb.v, 
1876. 

1946. REOUUTIIIO COROIIOIHI:nUIS, cllc. , Lcandcr Eoton, Worceetor, .MC1811Q • 
chueotta, U.S.-27th Mo.v, 1876. 



JuNE ll, 1875. 'l' it:E ENG I NEER. 
------~========~---=~~~~~-------- -

1!\ii. "11 ... ~. Will lam Dull, Porl~woocl ~11•1 .llll!f, l~>n. 
:!00'.1. ,..,,. M t .'IMII IIII.~. \\'1ll1.11n lluhorl {, 1ko, Stmth'\IU)Iton·bnllrlln~:~, 

WU<J11n. - .\ CUI IIOIUniCatlun fl'urn \ 'lu\r(C~ ~1 . t ' r,mdnll.-1•1 J rot•, 1lli.j, 

All pon~on11 b..'\vlng nn lnt.orc11t In orflOIIIng nny one or t~uch nppllootlona 
should lcnvo pnrtlculnn~ln w riting o lholrohju~tlon" to ~uch nppUC11llon11 
lit the offico of tho Comml'l8lonor8 o( l'nt.unt11 w lthln twonty-oao dnye or 
11.8 dnt.o. 

List o r Spectflcatlone pubUebed during the w eek ending 
6th June, 1876. 

3496, 8d.; 3 19 ~, 2~. 41\ ; 3 107, '"· Gd ; 1607, 11 ; S620, 8d: 3635, h . Rtt .: 
8630, le. 4rl.: :1611, lOrl : :1652, 111. :ld.; 3~~.~. tkl .; 3500. 4d. : 3~03. S.l .: 
3600 Sri. : 36v7, 8d.; 3672. Sd.: 3573, 1~ . 111 ; 3674, ~tl.; 3575, 8·1. : 36i7, ,,.,: 
3671!, 10<1.; 3~\t~. tjd.; :16!13, 6d.; 3r.thl, 0.1 ; J6:17, 81 : SW!l, )1.; 31100, Srl.i 
360 :!,10<1., iltlll,S. I. : 3!116, t!\1. ; :1!11 7, 10 1 ; lriiS, 1•. Od ; 3lol!l,8•1. ; 31ill • 
lSd.: 3tllll , 1(),1 ; ad~S. Is . • d .; 3!J~II. IH ; :S~31J. 8•1., 3617, b .; Stl3!1, 10•1.: 
31HO, :!• • • 11 : 3~43, \10. ; ~Il l •, I rl. ; 1166~. 101.: RM3, 1• . l tod ; . 6117 , IOd.: 
36i0, M. 1!6; 1, le 2•1.: 3671), 10<1.: 311··3, ttl : 3!1~ 1 , 1011 ; 31J~fl. 4•1 : 31)~8· 
10d.: ar~~o. lol.: 3tlll~. 4tl .; SIWJ . 4d.; :JII •~ . 4•1.; a697, 6tl; suos. 8·1.: :no~. 
• tl. ; 3i06, •1•1. ; 370\1, 4d .; M712, 4d ; :.171(1, 4d .; :J716 4tl: 87'l0, 4•l.t 37'l lo 
4d.; 372u, 4rl.; 3727, 4.t .; ~ 7 :1~. 4d: 3731, U<l .. :ms11. tOrl. ; :~;as, 4<1 .1 H7H. 
old .; 8746, 4d; 37411, •lol .; 8761, 4d; :1767, <Ill ; s;61j , 4•1.; 3760, 111d; !17 tl1o 
•<~ · : 87 ~"· ·Id .. : }iH, •?·: ~n,a, •d : 877u, 4d.: 3777, 4d.; 3780, 4r.J .; 37 sa, 
4<1 ., 37till, 4d., o6•1, Sd .. 81~. :la. 

• • • Speci6M tloM w1ll bo forwnrdod by ))0'1~ from the P:\t.ont-offico on 
r ccolpt or lbo nmount or prlco t\od po~~mgo. :Sum " oxcccdiAg 1s. IOIII!t ho 
romluod by l'o~t.-offico Ordor, mndo pnynblo Dt tbo i>OHt.-offico 6 lllgh 
Uolbom1 to Mr. JJonnot Woodcrurt, hor Mnjcaty'e Pntont.-offieo, ~ouU•­
umpton-ouUdings, Cbnnccry-lano, London. 

ABSTRACTS OF SPEOIFIOATIONS. 
4060. (;IIAIII., von TlAtLWAV8, E. J . Qricr, Nrropo•·t.-A cot/VIumicatio,, 

/~o111 11. S. J(irl.:patricl.:, B ru4•tlf.-Dnlt tL 2111A NocttiWe•, 1Si 4. 
Th.h1 lnvonLion cou~leta p rincipally In ndjus Ung tbo bunr ing IIJ'CliS oC 

tho chnlr oa oltbor sldo tbo roU to tho lc111d wolght ur 1lrel!auro tboy 
rcllpcctlvoly bMr during llllO. 'fbo bn8o or tba of1nlr hl\ll 1.1 wodgo or 
UlJlorlng form In plnn tho broodtb or tbo chlllr nt tbnt und which 111 IIMO 1~ 
altuntod bolwcon tho rolls, bolug doublo thnt or tbo ond 8ituntcd on tho 
uuwr ~tldu or thu n•ll The ~~"'"l dl.11trll!llllon or tho Iron lllndoptcd In 
tbo bCIIring ~urrncc~ or tbo cblllr. 'l'bu ~U.It or Uao cbnir Ill ~tUghtly 
curvOt\ nt nod near ll.o~ odgcH, "" tbnt AA tb<l roll undulnte~ under tbo 
wulght or n JlM~IO)C lood, lt lll n ot brought ~~gnlnet 11 ~bnrp udgc, nnd 
tbcro lll, cuo .. oquuntly, uo cultln~t nctlon or tho odgo or tbo 11ont on tho 
mU, 1\11 OCCIII'll w ith ordlnnry clllllr;,. ,\ n ulcb I>~ mndo lu lho top lnuor 
edgu or tho choir Into which 1\ URII l11 drlvcu, which U1ke10 Into tho wood 
koy, 1111d tho lnttor L! proven led (rom working out botwcon tho chnlr nud 
r.ou. 

4078. L AIITINO 000T8 MID 81101'.11, 11'. IL Lnl·r, SOI.tltttlllfliiJil·IJII !ldili(IA 
VJ•IIIOII.-A Ct)OIInrunicalio•l '"""' P. J). Dtt/11111, Abutvlon, «u.tL (J, 1V. 
Coprlmvl, IJ1ultlru, U.$.-Da.l<tl. 'lit/; ll'fll'fiii/Kr, 1874. 

TbiK lu\•untlon bJ\11 for lt11 object tho IMtlng u( boots nnd 11b 00l< with 
rupldlly 1\nd )lroellllou by macbluory. 'l'b o 111old mncblno bn' two jnw11 
formed nt th11 ctlg011 ln phm lo IDp upon lho IMt 11long n Uno JlOmHol t.o tbo 
outor coufonolfiUOII oC tho lntlt. 'l'bo l1111t lo~ hunll upon n ftpludlo or 
brt~Ckot IIOOUI'(Id to ,,no 8tnn dnrd or t.o tho rmmo or tbo mncbluo wltb lho 
loo nll!llng on n too block. A glrtb or o!Jult lc mntorlnl lll ntlllchcd to tho 
IMLing plnt011: ~tomotlmc~ two gtrtlll! nro lii!()(J. 

4 094. J•:xTJ\At"''INO Trt& Jute& t' RO\J !SVOAJ\ CANC, C. W. }(i•ino, J)cn•,·o,(l. 
- A COnlhlllii<Cttliooa/ro .. , 11'. llo•Aottll, D' mtrt•• n.-DIIIo-1 :lOtio Xooww• r, 
ISH. 

Tbo foot\ti'C8 or n ovelty which conetltnto thL! lnvonllon oo1111ltlt In ))<ll'll· 
log tho cnuo 8talkil through twa to IItH ~lt.'\COd nbont thirty fuot B[(ll't, nod 
conuoet.cd by n cbnm bor. i n thle cbilmbcr work11 no ondlcM l.oud or 
currlcr , nnd tho cbnmbor 111 provided with t wo lien~ or plpc8, tbrougb 
whlclt n contlnuon~ supply or bot wntor, or " leDm, or oono juir:o JIO.i!8Cft ln 
a ~proy ond llllturot<:J~ t ho cxpro~ cuno ~ll\lk" or bogyvos on Jlfl&'l!ogo or 
lllltnO from mU! to mill Tbo hot wntor, or bot wntor rmd 8lC3111, IH ~11)1· 
p Uod from tbo CliJIO juice b cntortl UliCd In tho llll\llllrnctnro of I!U ll!lr, Olld 
tbo Julco from tbo ecoond miU m ny nl11o bo n8od for llllturntlon by 
JIMI!Ing lt tht-ougb n julco hcntor, nml then to tho supply pii~Ct~ for 
8ntumtlng U1o bolfll"" oororo moutiuncd. 

4116. AII>IOIITINO NAIL.~. J . / .,11'11.!/, SI>~II'"'"JIIOtt·lt••i/tfiii!}A, CltaotrrriJ·WW. 
-A COIIIl•lltniC<ttio~tfrtw• J . C'Qyut, PollAbiii'VI•, U. :i. - lJttUtL l d lJtct.,lbtr, 
187<1 

Tht.llnvonllon rolntC8 t'l n m olbi'Xl or nnd nrtlOrnlm; for IW!Ori lug nnlltl 
ur IIO]'XIrotlng WBttlo plecc.t or mul.ltl witbiJut hu.~tl• from properly bonded 
IIBlltl d"'cbnrged from n uall-mnkl n,< 1uncbluc. ' III>HtJI, couJO!iltlug of two 
lllriJlll or 1not.•l ~ot ut nu nn~tlo lo each otbor, with n !illt nlong lbu bottom, 
nro mouotoclln nn In ell nod JIO<!itlon uudor n boppor rucolvtog tho unit~ 1111 
t hey nro dl3cbnrgod from tbu tllllchlno. Th o 111lt of lbo <II)()Ut ls ndjuslod 
by tbo 11110 of " Ulpcr r:angc, 110 M n ot to lot tho ui\U boad:l I~"" 
through , e'tCOJlt through n wldoned JIIUt noor tbo lowor ond. Thu lll)()ut 
bolng xopt ln v1bmtlou by lbo ucllon oC tbo nnll mnchlno, tho b Mdod 
n nllto 11llp down lt nu d nro delivered throug h lbo wld<uo od pnrt of tho 11llt, 
whllo tbo hcnd1ol!8 piucOII Jail tbrougb tbo ~:~Ut. 

&3. DOTTt.r..~, A:-ID IS'I'OPI' I!IO Till: ttA)II:, J . Botrmlm, .1/ontpcticr·J'()(t!/, 
Pccl·lu"''·-Dotc•lllllr Jwwao /1, 1876. 

Tbo (o.Jtnrc,; Of 0 0\'0lty ln tlliH lnvontlon COUKII!t in tho fonnntlon of 
tbe uppor port of lba nccks1 or b ondtl of bottle.., nnd lu tho oonetrucllon 
or HtO)IIlOI'II for tbo ~~t~mo, wocroby tbo boltleft nro moro rondlly opouod or 
eiOHod, omd tbc lt.o41 or nny corkllt'row 111 Ol\tlroly diKponsed with. 

9 &7. ST~u' Do•u:n..~, J . A li10,, wnct•41rr·(Jftlt, Lon.Jrm. - J)atfl.i l ull. 
Narch, "i:O. 

Tblll pro,•L!Ionnl spcelflcallon doecr1boll n cylindrical boiler wlt.b con· 
coulric ftl'(l·box within it ; nod n tluo Jllll!..~cs UJl from tbo top or tho flru­
box nnd out through tbo domod to11 or thu oulor ,;bell 'l'W-> jolut 18 
mudo wtth pnokJ"g held In 11 lllUOillg·box, 80 tha t l t lllll)' roodlly bo 
t.akou upnrl, t b o outor 8holl boltag lu two lcngtlu! nod counoctod by 
nuugca ooltcd logothor. A 8l~11n ch 011t lll nmuotcod wltblo U10 uppor 
j)nrt. o( tho bollor, Lo provont wntor oolng oorrlod ovor wltb tbo 11WIIm. A 
!lllfoty vnh•o lll omployod wWcb !11 conod on tho undon~ido. 

1823. MACIIIIIP:J\V A:>ll> Or ~>t~ 1'01\ PHOOUOINO E t.ONOATI!D On Socr~•;T J•:n:s 
k o. , u t•oN PIOKAX&S, L. Clwpnvw, Colti1141•Utc, U.::>.-Da.tc•l 1&tlt .bla.u, 
11176. 

TW11 lnvontlon up11ottlng nnd forming lUJ\Cblno nnd dle11 for uso Jo tblll 
muchluo tor producing olon!P'lOd oye• upon plck11x011, adr.c11, hmmoor8, 
plnbWNI' 1\Ud otbor toollt, no d nrtlclel! guuornlly hrwlng rolmllnr oye& Tho 
umcblno hllll tllnrgor t:.'\-~t Iron ruct.•ugulnr body with a llli\\.u 8haft ot ono 
ond, bearing n cra nk rro1u wblch n pltrnan run,; ton COillllrultiy rccljlro· 
eating croM-b o..>d, In front or which lll nnotbor c~·bcnd, wbich cnn bo 
IOIIdO lo rocipi"OCI\tO wboo dcslrod by JOQ.lll8 Of 1\ J)<IWI l.nlch, wblcb (tllla 
In ootwcou tbo two cr eo<s-hoade, thoro oolug a pill ton nud koy 1o drnln tbo 
forCUIOOt Cl"()ttA·b O.'\d back. Wbe11 lbo (QroiiiOI!t C~·hcad mO\'Ql! townrdl! 
tho front, lt clo~us " 1nuvnblo diu upon n ellltlonnry dlo, wblcb elnmp., 
the 11Lock bo~wwu t hom ond 1.1 puncb ntlllcbud to tbo foromost cro~~·bood 
punch011 nod olougnt.os tho oyo. 1'h u rorornos ~ CI'OIS~·hood opc1111 tbo dlc11 
hlld dral1111 buck tho JlllUCb, 80 lhflt tbo 11l'OCk 01111 bo romovcd. To lho 
front uf the mocbi.Jou f1:1 nt t.ochod 11 wntur conullnor, und n punch o<tom, 
r011l111g In nnd nl(lllnllt tho wntor, project" In townrdo< tbo plurclug tm nch 
botoro 111untloood. Tbo wnlor In U1f8 conll\lnor 18 8ttddenly or gmdnnlly 
ou tomnUc..oJiy or by l\llnd rolenijod, 1111 thnt thlt~ IMt Jltmch ,,.Il l 6Uddonly 
or gradu111ly ~novo, lbo office of lth18 intwr r,unch bolt1g to fonn tl 
b olo or part !JII oyo In tbo buck or tho 8tock. J'huro nro ,·anoul! aotll oC 
diUil for u..o In thl11 mncblno tor uporotlon In dilforont mnunors wltb 
tho 1!1\JliO gen eral rc~ult. 

1860. TI:A8LI~O ArrAI\AT•J~, /1/. 11'. Pllrtlt, St.v•A:onitr, Bol,tmlfi.-Dttl<tl. 
l!t.l M11•1, lbi:O. 

Tbl11 hH•onllon rolnt.c.~ to n ~<yetom or rot.Jry moWIIc tcaslc~ by which 
lbo di'CIIlllng, roJ~Jng, or OnlaWug of cluth ur ovory de~~criptlou 1\nd d cgrco 
or fh1cneft• onn ho offcctod m oro rnJ•Idly nod with a tu1 oxpcudJturo or 
powor thnu with urdinory vcgotllhlo tc;oi!IM, wblch, owing tu lbolr 
Inferior durobUity nnd bolUod-lllUIJ)(), cannot bo omployod \.u tbltl wt~y. 

1830. :St<rr< 11 CAr'f! on Dosll cTM, D. 1/wwu <tn•l 7'. &wnpto••, J.ticutu. -
lJ<Ilnl :!:Jrtl blt•!/, 18i 6. 

In lho mnnufncturo of Scotch 01\)M o•· IJonnot~ tho b:\lld portion l11 
wovcd In knlttbog mnohlnory by oompnrntlvoly tight couro<Ol! wbJcb nro 
~<111ckonod tor tbo11klp or bel t In tho rortnflliQn of the crown tho nctl<>ll 
uC t ltu 11luglo throod carr lor lln1s fnr uo<od 111 ~""I'Ondcd, nnd four or otbur 
nmuoor ur thrc.vl L1yOr11 nro brought Into 1110 to furm tbo crown In 
1\CCtiOnM, C.ICU o ( whJch Ill 1111rruwcd lo or nQ.'\r 11 point by tbu U"' (J( 
ll!lrmwluiC tneklu nrmuifcd to move In cltbor dlroctl•m. TbOJOo Hcctloo~ 
nro then united 'l'hu cap ur b<~nuot I~ tbun Mnbjcctod to milling nnd 
hnl.tllliuH prucC8"C8, I~ llnod, nnd t rim mod. Tbo lruprovomootl! 111'0 11f11ll· 
c..oblo l.n tbo mllmtfncturo ut l"lrta o( llt«khuroo 111111 othur loopct or 
knittod tnbr1ca J.'ouJcy poLton111 1111\)' llO )"'' htccd hy thJ n•o oC tuck 1•r 
dlvldod Jlnl-'IS1Jr1 (or Other nmWI{OIIIOIIt~', 

4014. llArt.wAV DllAKJ;S, / . Clao•l·c, llctllO•t No• n • - D,t d :!J"I S ot·t,l11(r, 
111i I. 

Thl4 ltwouUon conaiHts of n pocullm· oomblnnt.lon of brnku blocks nud 
ubnlu8 nct!Jli upon fr1ctlou dla<:e rnultnt.od upou aotho or nU of tho nxloe 

(l( 1\ I rain of e<orrl.llfCII, lbo chnll\11 bohljC hr111JCd t ll:ht 1101111 to IIJJ]1ly lbO 
hl'l1ke11 by lonl(l t1111innl eonplod ~hnftJI, worked by bnud or uy tilcam, ur 
other power, ur \)()th cumblnll\1. 
4 0 16. FtORUl'ol SUO:ITA.'Itl,..., T. S. 1\.,t,tu/y, L(nl•.-Dr•tt!l :!Jrr/ ;\'oa,IJu·, 

llli4. 
Thl~< hwenllou rclr1te~ to thnL cln11H or p ropnrlng m nrhlnc11 In wblcb end­

le~<~< chr.tn11 nro IIMcd tor c.n1-ylng tbo 1(111 ho1r or combs, ond lt I'UII~I"l" 
mnlnly Inn novel conHtnaetlun or tbu chnlu, lho object bolng to bring tho 
gUI bnrH olosor logotbor or to ohtnlu n flu or l 'ltob of 1(1111! thou horctoforo, 
nnd t.o lnHuro t bo 11l011dln0811 of their )llllll w 1llu In ncfton. 
4016. Ptll:t'AtH:<n ANU S•·· ~~~~~o 1-'lllltlll'll Suu>ITMICE.~. 11. 11 . IYIIilcllfCIII, 

JI~U.rcL·.- /)(Jirtl. 231'\liYOI'flll/,rr, 18i-l. 
Tbo Flro<t J~rt of lbel!o lmpruvemont41 couo<IMt>! or 11 aor1C8 or toolbc1l or 

gill rollor11 or JlOrcuplno rollun~ fh.ud In J~lh'>l oono Rhovo tho otbur, or tho 
lop rullur mny ))() pluood In tiro h1JIIow ronuod by contljCully or tho 
bottom rollor11, hnvlng the loclb or •nch rullel'!l loaulog backward,. nnd 
n ot ~tml~ht trorn tho ccutro. 11oo ~e<•u•l p<lrt or t ho Invention rolfltc• lo 
lho mo<l u ur mnnnur In whlcb tbo cndiQo<~ ~hnln or links mny bo mndo, 110 
11o1 to cnnblo lbo lnvcntiJr to ndnpt tbo111 to •lilY tinonCl'!l ln pitch by 6xh•K 
lho hncklo b..1r dlrcl'tly nl)()vo ouc or tbu pine In ou o link and over on o ut 
tho h ol c11 In lbo other link • 
40~L AIR O.vt, C. F. Sdrfl~•lrr, 1/anolwr(lla.-Dntttl 23rtl No.·o,lm•, 18il. 

'MlU II (IVUity or tb.lll Invention C01111t.lt3 In tho production o r 1\ hontlng 
nnd lllumlnntlng gt111 by tbo con•tntollon o( n cbllmbor cou~alnlnrc t ubo1.1 
ot· obntlnolll, In whlcb hydroc11rbon liquid 111 MU.t!Od lo flow nud ltnPI'OIC· 
Dlllo ntmo"pher1o nlr, which 11! fed thoroto undor prc88uro oC no nrrnngo­
• lont or l)()llowll worked nutomlltiCI\lly. 
4022. !)t;I..P·AC'TINO NOSINO ;\IO'l'ION FOR Mut.r:.'!, / . ./)ra})bl,, A•ldmo-r•ndrr­

i.'(M.- r no•llv (l COIIIlllllll/ci'IIOII from 11'. Cri(J/,um, Pa.lt j(,.·rr, U.8.-
1JIIIHL !!.hvl /'o"t) l'(Jn/Ju, 1874. 

Tho feature~~ or novelty In thltllnvontlon con"l11t ln securing tho no~lng 
JlOK UJ)IIn 1\ doublo nnned lovor mounted upon n 8tud n~ tho upper 
oxtromlty ut the rndJnl nnn ; nnd In npplylng ll I!CJ'OW slllr-whccl nnd 
Apr1ng cntcb, 80 IIJI to dcpn:tltl tbo n08lng )lOg 1111 tho cops bcoomo built upon 
lho eplndiOll ; nnd altlo In n novo) clutch-box m ethod oC ~ocuring tbo 
Kprlng upon tho buUcUng tnllor l'hnft 80 1111 ouly to come Into }llny 11t tho 
roqulrod m omen t. 
4 023. DRO!I%1NO on POWDCJ\11'10 rnr:<Tr.D PArCM OR OTitl;n MATCJ\IAIJI, 

IV. Cro•laml, !J/(Lnr},ut,~.- D<!lrtL :tlrtl N OI'rmll('l', 18H. 
The footurOII or no,•olty In tblll ln,•ontlon Cilnftl~t In npjJiylng tho hroll7..0 

or othor powdor directly lo tbo lop or tho rovoh•lng cylinder nud d l11 trl · 
buUng lt on tho printed l.lllrfr~co ol tho pi.IJlOr 01· othor mnlorlol by m oau" 
or n olrcnlnr br1111l1 I'O\•olvlng In om op))()~lt o direction to tbo cyl.l)l(lor. Tho 
cyllndor bolng fitted with ouo or m oru gri))JlOrtl t •r h old lug tbo tnntorllll 
to bo bo'Ou 7.od, nnd tho m ncblno bolng CtiJlllblo oC Kol/-ncllttgly 11lopplng 
lt~olt nt ovory rovoluliou, nnd coutrollcd IlL lllorumro by lho bnnd or root 
or tbo nttondnnt. ThiA Alopplng mollou bo ng n!Jio nppllcnhlo to lltbo­
gmpblc prc."SCCI, prlntlng nnd uthcr mnchlnc& roqulrlng o.n lnt~nnlltont 
motion. 
4 0 2&. S£CUJ\JSO B uTTONS 1'0 WnmNO ,\rt'ARP.t., 11'. R. L<oJ.·'· &utltmnp­

lrm.·ltt,.Lrlinu•, lAnt.ltm.- A cOuiiiiVIIirttltOit fro"' Z. K . J"ot•li!J, Pinta· 
tMp/tw.-Dalt'tl :lllrd N fll'•tl<lxr, 18i4, 

Tho objor.:t Of tbl.ll ln\•Cntlou I~ to )lrodnco 11 d ctnclanhlo fBtttonlng (nr 
bn~toOh nod ~lmUnr nrtlciOtl bnv\ug nn oyo 11tom or tu/t b.'ll'k thAt will 
not rcqnlro nn oyolct holo or other Of)()nl.ng to bo pro,•lou81y mudo through 
tho fnbr1o of tbo mnlerlnl lo which tho 1111ld nrt lclo 111 to 1l0 ntuocbod, nnd 
tlmt will oo 11trong nnd roi!Jiblu 1\11 n fll.lltonlnjl, 11lmpl11 n.nd hloxponah •o or 
con11tructlon, nnd, morcovor, cnn bo nttnch<Xl ond dolllabcd with f(rol\t 
fnolllly, M oc0011lon mny rcqnlro. 'l'h o Mid lnvontlon conal~hl lnnn OllOil 
11lnglo 1notnlllc r lng iu combination with 11 ~winging molidllc tonguo or 
pin. 
4 026. WAT&nrRoo•·•so, A. ll'ill-iruo••, 1/iol•·llrcrt, Jl!arvlc/ftmc.-Dulcd 

2:JNI N flt'fiiiW, 1874. 
'l'bla r clntcH to forming n oompo•ltlon or lnrcrcdlontl! such M bltlulpburct 

or cnrbon, bor,zlno, l!ulpburot or :r.inl', nm mouln mixed wllb nnpbtbn, 
lndln-n1bbor, guttn-pcrcbn, or other Uko l(lllil , for t bo purpo~C8 ~tnl~ lu 
tho tltlo. In 11omc cn•r>~ nn exterior cooling, compo~~ed oC tougnr or load 
nnd lln~tced oU, mixed wltb whiting ond lltbllrgo. Ill nppUccl, nod boforo 
bolng complotcly dry nn oxtm cooling or tbo fll'>lt -m onUoocd composltlou 
111 tiJl)lllod to rondcr tbc mntcrll\ls complotoly wnlorprooC. 
4 027. GAll 81'0V£i!, 11'. 1/a.rrolol, ll'tft nro .. wiclr.--Datctl. 2 1th J.YorrtlliJto", 

18i4. 
Wbon tho 1'\ovo 1.8 In OJ)()rntlon tho lmpnro nlr o\·olv~d by tbo combll8· 

t Ion or gM ptlll8C8 nwny through l b o lluo or w11.11to piJ)() provided, nnd tho 
vortlcnl lubca bocomlug hMto<l, lho oulor or ntmt>apborio nlr clrculnt011 
through tbom without coming Int-o con tnot with tbo g1111 nnmo, 1md tho 
nlr coutnlnod botwcon tbo two CN<Ingl! wllh w hteh tho ~ttovo la pro,·ldod 
t1l80 hcromcll hooted, nnd tbo h 011tod nfr tbu" crootod bolug oC JlliTO qunllty 
lll nllowod Ll) oseo1po nod m ix with tho ou tor nlr or lho room In which lho 
goUI ,.to,·o 18 In opcmtlon by m oo ne or amnii OJlOIIIoga pro,'ldod n~ tho top 
or tbo ~~t~ld outor cnslng. 
4 028. Ot.Aii:l FunNAC£8, 11' • .blcAdm••, Q/QI(JOI•.-Patcd !!41/i Nomnbtr, 

li4S. 
TI1o fcnturc~ or no,·clly which cou11lltuto thl8 ln,•entlon nro tho wntor 

Vetl301 11toom boUoNI or non-conducti.J1g m ntorinl In tho brlclg<'~ or tnnk 
furnli<:C!I, nlao lbo hollow bridg011 dh1dcd by ono or moro crou 
J),'\ rtJ tl 0 U8. 
4 029. I.F. ATtr Cn CLOTH, &:c, T. Tl•on<JIIO••, Ola,tgo~<.-/)(Jtc•l24 tl• !o"oa·u•1· 

brr 18i4. 
Tbo (ootlti'C8 of novclt~· wblch conatltut~ tbilllnvonllon nro, Fil'Ht, com­

m\ugllng nlr wltb RUblltnncoa Ul!od In tho mnnufnrluro of loothor cloth 11nd 
tdmll~~r fnbrlcs, by moobllniMl nglll\tlon or 11tlrrlng, or by blowing nnd 
m ochnnl011l nglll\Uon or 8llrrlng usod In comblnntfon . Secondly, nctlng 
upon compounciJt con sisting or h yd rooorbonH golntinou~ . ond olenglnou11 
"ub~tnnoo11, hnvlng coiO\Iring rnntorlnl~ oniJcr( thorowitb, by mCimA or nlr 
blown Into or mccbnniCI\IIy ngltntcd tborowitb, 110 Mlo l'l'duco tho llmo 
occ~: plcd In curing or riJlOnlng lcnthor clotb, floor cloth, nnd tdml!Jir 
rn brlcll. 
4 031. At.\RUM AND Ut:ATINO ''''"AllATUo~, A . SloarJI, Ola•uow.-Daud 2~ 11. 

/l'o ~tuW(I', 1874. 
Ono modlf\c.'ltlou or tbo Im proved np]'XImtue I~ ndnptcd tor tbo ueo or 

common or otbor Ulnmlnntl.ng gt\:1', nnd comprise~.~ n Dunt~Cn bnn1or 
nrmngod boncntb n 1!01111.1 etonm bOiler, m ndo or tlnnod pinto, bi'N!s, copper 
or othor t~ultnblo mntcrlnl. Tbo bollcr ill 1\ttod with D etc.•m whltitiO 
which Is nlwnys opon. At tho proJ)()r t1111o, 11 clock wolgbt ~otto froo 
nnotbcr wolgbt w b lcla turnll on tbo gM. J.'or tho Ignition of tbo gtltln 
aopnmlo mhmlo jot or g011 ill ll~ebtod whon 80ltlng tbo np[t.'\rotus( nnd 
koop., llghtod u ntil required. Wboro !l'\ll le n ot nvnllnblu, nu ord unry 
JXIroltino or oth er 8UIU1blo olllomp mny bo plnood bonoolb tboaml\ll llt.:nm 
boiler, nnd mny bo ndjUHtcd lo bum with tho IOOEtt pos.•lblo OtlltlO until 
lho t101 o for tbo ncUon o ( tho nlannn nrrlvoH, nnd on tho clock tiOttlng off 
t ho nllmam weight 1t lurne UJJ t bo wick. 
4 03'2. MA~IFOLD WnrTJNO, A . W. 1/oll:in!J, /llorultt~trr. - Dated 241!. 

No o·cmbtr, 1Si4. 
Tl1l11 Invention rolntc8 t.o nn nppnroluM to bo omploycd In 1111\nltold 

writing, for tho purpo~ o( giving lntormltlent motion to lbo MrUoOl@Cd 
pnpor

1 
or o•.bor ~lmllnr tmn•rar medium u11ud for glvlng tbo lmpi'CIIIIIou, 

In oroer to cbnngo tho J)()Sitlou of tbo Hnmo ru1 orton ns moy bo rcqulrod, 
80 Btt to pro.~cnt n fTCSb portlun lbcroor to t bo nctlon of tbo ~lylo or otbor 
ltMtntmont usclf In writing. 
4 033. Joi'OOIN(l OR OAITCR DooT, J. Plant, n;.,.,,, in(Jitaiii,-D«I(Il :!41/• i,.,,,.,,,,., 18N. 

Thllllnvonllon con5ls1.81o oomblnlng tho lcgl,oing nnd tho boot In ono 
In 11nch n m nnuor tliBt tbo lcgglug 11hnll bo 1\tiAlcbcd to tho boo~ nnd bo 
lniiOJ'amhla from ll. 
4 036. JIOTAJ\Y ~lOTOIUl AND PU\1 1'11, n. J . n. M ill•, &ttthampton.-bllihl· 

'""~• /Amdnn.-A Ct)oiiHtllllicalionji·o .. ~ J . 11. Ta<l, JJd[lfJI•td, U.S. - DetW.l 
:! lilt Nnc~~owrr, 187~ . 

'fbh• Invention conHI/11.8 ln l h o comblnntlon oC n cyllndriClll plllt.on tilldo 
Vt\lvo ueod lUl l\ pnrLitlon wltb port" nnd JliWIII$(011 tor tbo ndtultl81on or 
cmL!JOion oC 11toom, nlr, or fluid. Alllo, In n cyllndricnl rogulntor. Al80, 
Inn conapcnentl.ug r lng on nn ooconlrlc contrullod by n screw nod spring. 
Al~o, In nn ovnl for m or cccontrlc. Alllo In vortiCAl projcctltag hoolc.8 ou 
tho lowor U'ttromity of t bo bororo-montioncd cyltnd ricnl 11lldo vnlvo for 
coupling wltb tbo occontrlc. Al.<~U, In n Cl\111 on tbo nmlu ebnft to drivo 
tho vnlvo• direct. 
4 036. )I r.l'&l\ll I'OR LIQUI ""• P. 11'. Otool11 /if Ill !'oo·A:.-Dal«l :! Ill< 

/'iot•ruiiHt, l bi I. 
'1111.11 lnvonllon rola tC8, l•'in~t, w moon~ wuoroby any dJ~coloratlon 

pruduccd by lho cont.:1ct ur tbo wntor with tbo counter gonrlng or with 
othor Jltu'UI or U•o moter 111 JWovontod from ob•cu11ng tbo ludux or d lnl. 
1'ho lnvontlon roll\ to. .. , ::!uoondJy, lo moon11 whore by lt m oy bo seen whotb or 
IJ1o tnolor Is In n vcrtlcul or other po81tlon. 
4 0 39. l.ooM~<, 11. 11 • .b!ott'tlocll, St"ple-ia11 , J.mvlm• - A ri/IIIIIWnicatim•ftolll 

11. Lrj~r~~~· l'inr••l. DiA<m, H,qwm.-/)(1/r• l 24/h Nf/I'CIItbft' 1874. 
Tuls Invention rollllca JWirt lrulflrly ~o power loom11 In which tbo Khuttlo 

IJtlXCII nro cau~ed t.o rl:!o aorl fnll ~l otion lll communicated to tbo drlvur 
on tbo t~ldo of 11 loom wboro n "hnttlo I,; In n box oo n lovol wltb tbe 
bntton. ,\ projccLion on n lovor I~ matlo to pru•~ upon tbc movt\blo pluoo 
or t bo l)()'t, wblch boing Jo\IJibod hock by tho ahuttlo kcops tbo loom In 
goor 'MJO Mid lovor Is nlt•l<'hO<I by un nrrongum ont or very IIKhl jointed 
lovcr11 to tho cnm or catch , wblcb I~ pu8hod bnck by tbo mecbnnl8m giving 
motion to tbo dr1vt'r. On tbo ~ldu or 11 loom whoro 11 11buttlo ls ou n lovul 
witb tbo batton tbo ll.'lld lover 111 p lllthod bnek, nnd tho momblo Clnn or 
cnlcb lain J)OIJ!llon to opcmto tho t bro'" oC tbo ~buttlc, whilst on tb o 
opposlto 1<ldo or tho loom, wboro tbo 11buttlo box Is empty, tho Mm or 
C.'\ I eh I~ pnt out or position tor oporotl.ng tbo throw of the ~<huttlo. 
4 040. i<'Un!IAOilB, A . C. N off/1.1, J . A lltrloll, ju.t. , and S. JJ. 1/a~otnb, 

Jlctt.41Cad.-Dakd 24th November, 187•. 
TWa spoclllcatlon dosorlboe 1\p}XIrotua for !coding forwnrd tbo fuel upon 

4li 
tho run1nco bnrl' 1\nd for kooplng tho ~<Jt.'\CC8 from between tbo bar11 frco 
frouo clinker. 
4 0 41. Cm-ros n AI.C Tu ;~~, 1'. f) Jlfl•lrlrv, T l••cfiiOftVt, A (n/J(t,III.-A rflul· 

""''liculifl•tl•'""' 11'. Cnn,., ,., T1tlu 1'•.toa.o. - !Jtll"l :!-111, Nflr'"''"'''• )l>i4. 
I n uno ond of tho tlu loc (unncd 11 ,.l,,t ut oorrc8J'llolldh ll( ~<bn)lu o111d ¥1r.o 

to tho l>t•lt which 111 fi;.otl on llr nc.1rcr tho othor end of tbo tic. 'riJO bolt 
I" wcdtcC·I!bll)lOd, nnd lt~ conlllructcd wllh n cntcb ur bouk nt lt11 Hill nil ond 
nnd with n groovo tbo wbt~lo Jonl(th or cnch o( it.~ sldc11 of ~uOlclunt. wldlh 
to ndmlt tho tblcktoOtlt! u( I ho llc. 
4042. ~AI'&T'I' .\l'l'AilATUit YOII Lt l"l'>>, 11. A . D ,.;,, App{ll,tf·I'Otul, Dul•lmt. 

- D1tt"l '!11/i Not'f•ntbrr, 1874. 
'M1I11 lnvuntlon rolntcH to 11lmplu nppnrotuM t'l ho aprlletl to tho oogo, 

bo't, clumtbor, or plnttom1 of n b•1l~lur li ft II&Od In an hlltul, wuruhon11u, 
or othor building .. , or In 1nluc,;, or othcrwiliC, for nollliniC or lowcrlafg 
pc~Otl~ or m ci'ChJmdlac ; nnd Ill clel!ii(IHl'l t tJ proven I I ho (.olllul( or lbu 
•altl Ct\1(0 or box. tu '.WoO tho ropo or cbnl u 11\l)IJ)()rtlng lbu ,'\1110 11hould bo 
hNkon or dot.ucbcd. 
4 043. UTtLIIItNO Ill: AT, C. Jltldt ;,, D.·uffltl - Da/"1 2111, .Yrorrnrl,,r lbi 1. 

•nllft hl\'onUon h1 balled In J•art un tbnt which 1~ dc•l·ribod In iuttcr11 
pntont No. :1:!27, A. D. 111i:l, und o1Tcct8 thu varlou~ rcsult.s nl)()vo nnmod 
nnd ao1uo of tbc nrrnugumuntl! dcHCr1hcd n111y 1)() 11111:d lo combb~1t1o1; 
wltb tbo~o nbovo roforrcd tu In Mnld lottor11 Jli•lout, nnd •urno oti.Jorwll!o 

• 
4 0 44. 0UARDJ! I>R :SIIt t:LDS 1'0 1\ Wtu•t:UI, / . C. Aotl·t~~, Uotli.-Dttl<tl 2[111• 

N(lo'tiiiMI', 1874. 
Tbo ffll\ tnro or novelty conMlltutlng lbl11 lnvontlon conotlllt.ll u1 cma11tntol­

lug tho gunrds or ~hiolde CJ( tm mwny 011ro~ llll(llllmllnr voWclc.~ lu tho form 
or n 1)()x pnrtly covorlng tbo whcuL< nud 1uountcd 0 11 n smnll wheel (lr 
nn lltr1ctlon rollor, nud ooo nttnchcd to lho <:<1r frnmo 1111 to 111nlntnht tbolr 
J108ltlon with I'OtiJ>CCt to tbu roll lrrCtiJlOotlvo or tbo nmount or vor llcnl 
Ol!clllntlou or tho cnr, nnd lhu11 mny bo plnccd ro lllOO<o lo tbo rnllll 11.11 to 
offoctunl ly provcut contnct bolwoon tho whcoltl or lbo cnrtuld nuyoblitncic 
humnn or olbcr wltlo, whlcb u>ny obstnact tho trnck, nnd nLio provont tbo 
mntllnllon lborouf conaoqucut on tho holgbt of tho gunrci8 or 11Weld8 
nbovo tho mUJL 
404t5. TAl'S AND V AL\'&.!', J. We:tlr!f, &tl/ord - Do.lrd 2:0tl; Not·c,11bto" 

1874. • 
Tbl11 hwcntton rcl/\lc!l t.o lho eon11lruct111n oC nll Ulp8 or vntve11 cm)l loycd 

tor 11tcnn1, wnll::t·, or otbcr )•III'J II>Htl! whoroln n vnlvo or clnck 1\ts on t'l or 
Into n •oollng. lt con~l11tJI priuclptolly lu providing L'\1111 or vnlvc11 t>f tbl11 
dCII!'r1J!tlOn wllb loo~o HOI\tingl!, thu prlnCIJXII Object IJolug t.o niJortl fncll\ly 
tor tho rop .. lr or rouownl or Mucb ~tcntlngH whon rcqulrod wiU1out lbo 
nocoMity Cur n now Ulp or vnh•o nltogotbor, nnd thus to otloot 11 COWIIdor· 
nblu economy or M Wing oC OX})()nfto. 
4046. Jl r,PININO 'ALTN:rtUI, (1. 1/(H/CI'O,(I, Pfi i:(I'N1(1.11t,-./}(J((II 20111 NO I'(III• 

IJ•r, 11!74. 
Tbl11 lnvoutlon rolnlc.~ . i"lrst, to tho nrmngom ont of tho VCJU!Cilllo wblob 

Uo o 110\•oml 11UigC8 or I bo ruflnlng proco~~ nro JlOrfonncd, in such n mnnnor 
tbJ\t tho !l<lltJ)()lro wUJ bo c.m~od In Jlll•~ ltygroviUitJon alono from VCS!CI to 
v«~><~~ol, wbcroby bnnd lllbotiT nud lbo u~o of pumps for IHUug tbo Nlltpolro 
from ono lovcl t.o nnolbcr 111 diiiJlOil~e<l with. Al!>o, to tho motbi'Xl oC 
bolllnA' lho JrrOttgb Mit)lolro by lutroduclng 11tcam nmoog lbo mMII. wltb 
or \\"ltbout lbo mo of n ~tc.'\m cotl Ablo, to tbo method of rcoovor1ng Mlt 
pot ro from the motber liquor wblcb dmln11 from tbo rc6n01l ""lt)lOlro. 
Al~o, to tho motbod or coo Hug tbu Mltpotre during cry8lnl.li.ll.'ltion, 001 well M 
to tho con~trucllon or tbo bolllug nnd roduclng vntl!, tbc ng!Uitors, nnd tho 
nrmngomont oC goarlng tor drlv!ug tho Mmr>. 

4049. STRINOS 1'01\ Mui!JCAL I !I .. TI\Um:NTII, J . n. fl(lllliltflll, OJ;/rml. (1, 
ll'(ttl e, &MJ·NiUal't, 11111L R. 11'. 0. l'ovu!l, 1/aulp&lea<l - Dated 2utl• 
N fll 'fmbcr , 18i 4. 

o\ moon 11 or compcn~~t~tlng fordomugomont or pltcb In muehml ~lclnga 
by n sprlugln connection wltb tbcm. 
4 0&1. 8An;rv J·:s\' I:L01'&, R. /Jo.rri•, Jll,t[WfJO<I.- Du.lcd 26111 Noo'tulbto ,18i 1. 

Tba fo.'lturo or novolty or tbl" Invent Ion con818tll In cutUnrc n 11lot. or 
bolo In tbroo or tho Hnps of nn cuvolopo In ~uch o po~ltlou tbllt who>n tbo 
envelope I" folded or mndo up, t ho nforcMioid slot .. sbnU come ovor ono 
nnotbur. Tho fourth 01\)llll mndo with n tonguo runli~bcd wltb }!'Um or 
othor ndhcslvc. Wbon lt I~ rc<lllh'Cd to clo110 the co volopc, tlio Mid 
tonguo Is pM~ tbro~.~jtb tho tbroo 11lotll nforoanld, nnd mndo t.o adboro 
ln11fdo tbo cm·olopo. 
4 0&2. l nOIIINO FADJIIC'I, 11. E. ~~''"'"''• Chonu.·•t·l""'·-A cO••t,tunicalimt. 

fmw T. S. Wilt• Qn<.l A. 1'. A th"'''• A/b(lny, /ieto J"o•I.:.-D(IIr•t 2ulh 
Not•mtlm·, l8i 4. 

Tbls lnvontlon c" nHl•tll tn tho comblnntlon of two 1101.8 or lronJug rollortl 
nnd oiM Lic clothed roUcrR, wboroby nrtkll!ll w ith 11enm11 nnd or diJJoront 
thlckncl!ll ln vnrl<>us pnrt11 can bo fir11t Ironed on ono eldo ouly , nnd noxt 
Ironed on only tbo otbor oddo nt. 0110 nutomntlc opcrotlou. Al.,o, In tho 
combl.nntlon of two 110t11 oC Ironing rollur11 nnd elotb od roiJore, wJtb n 110t 
or 110t8 or drying or Onl.l!hhtl( nud jclolbed rollor11, wboroby orl.lcl011 cnn bo 
Ironed orJlOrtly Ironed O~t Oh 0110 ,.(do nnd IIOXt ou tbo otbor Kldo nnd 
n oxt d rlo or flnltobcd on on o •<ldo, or on both 11idll8 In encccs•lon, oU 1\t ono 
progrc . .,.lvo opcrnUon . A\110, or 11 conductlng or dlroctlng guldo or gtoldCll 
1\rmngcd botwccn nnd In cumbluntlou with two or mora 8CI.8 or lronlng 
nnd crotbod roiJcr~~, to 11&'1i11t or lneuro tbo lll\lOMgo or lhc 11rtlcleft from on o 
IIOt of tho rollol'!llo tho otbor IIOl. ,\1110, Q 1\ sllltlollllry Cromo wWch •up. 
porlll tho lroulng 1111d clothed rollon1 l.bnt opcmto on ono 11ldo of tho 
nrtlclo to bo Ironed, In comt..lnntlon wltb n movnblo nnd ndju11Uiblo rmmo, 
wh ich Ct\rrlcs lbo ironing 11nd clothed rullon th.'lt act on tbo otbcr ,(do or 
tho nrtlclo. Altlo, In tho combluntlon ur t wo <>r m oro iron lug rollon 
wltb nud ngn\.ust ono Md tbo Mmo clothed drum or rollcr11. ' 
4066, TOOJ..8 FOR ~RILI.I IIO, SII AI'INO, OR PLANINO, G. fP'ciltl a"'l J. 0. 

CM!trnnc, lA>tQitfllit.-llut" ' 2!11/t No•·tmbfr, 1lli4. 
l•'lnt, it rolntcs t.o mdlnl drilling mnchluce, ond con11lstA In nrrnnglnlf 

tho plllnr for tbo rndlnl nrm to 811do up 1\lld down In lbo box bed or !)MO 
nnd In nrrnngiug "doublo IIJlOCd" or '' bnck genr" liJlVO tbo mdlnl nrm' 
tbo cono or SJ)IlCcl JllllJOyll bolng plnood upon 11 shnlt projecting from U1~ 
\)()X bed or bMo pnrt. Sor:ondly lt rolntce lo mncblnc11 moro ~poclnlly 
d 011lgncd for ~tbnplng <lr pinning tbo 8ldc11 of acrow uui.AI, nml cou111at3 In 
nrrrml(lng nnd oomol.oJng 80VOr(ll rome In n h orizoullll position upon tho 
llllmO 'bed. 
4067. UN"J.OADINO DutK CAROO, 11'. 'Pot•I•IJ,l, L irtrpool.-J)"t"l Ztlllo 

N OI'(oiiiJtT, l bi<l 
Tble conl!l.l!tl! \.u tbo 11110 or n Hlnglo ondlct!ll tm\'eU\ug bnnd or cbnl.n nud 

l)uckctt~lmpportcd by n pulley In tlto wnr1lb OIL<o or dl.o!chnrg1ng l' lnco, by 
two pulloy8 ovor tho bntch\\n)(' ono or which ncta ru1 driving pulloy, nnd 
cnrrle11 tbo ll<ICCndlug porllun tJ tbo tmvoiUng Mrrlcr, tho olbor cnrrl011 
the dC!ICOndtug portion or tbo tnwolllng oollcct(llr, lllld Ill rormod llko 1\ 
t ru ndlo whcol or lnntoru Jllnlon . ,\ wolgh tod frnmuwork 1\Jld pulloy '" 
pro,•ldod nt tbo ooll~ct lt1g ond to koop th o ond l0811 trovolling cnrrlor 
111 rotchcd. Pnrtll of tho tmmowork toloeCOJIC8 to nllow tho cndlc~a IJ..omd 
or cbnln to dip Int-o the b old 1111 required. 
4 0 68. CARTJ\1001> Bu•:t.Ut, h'. T. Jllf!lllfA, Cltouur:f·lclll•, l.t11td011.-A com· 

"'"liiC«Iion. /'rO,l W. F. Pto·lrr, .btft•dtn, U.S.-Df•Utl 2111/i Nonntbc> 
)!)7~ . I 

Tblll lnvontiou con1111!tll, Fil'!lt, In t1 cartrldgo sboll mndo from papor wltb 
n mcllllllc bend, coOI!tructud with n coulrol roc011~ for tho primo~. nnd 
\vlth md!JII grooves lendmg Into U10 Mid recess tor tbu purpoeo <>( ox• 
tm ctlng tbo primer. ccondly, n Mrlr1dgo 8boll composed oiJlftpor eldo•, 
nnd n 1notallic b ead, tbe &'\Id b end oonHtmct.cd \\1tb n cenlrol r cOOHft 111 
which lsn pormnncnt nu vU, upon whlcb to oxplodo tbo }>rimer 1'blrdly 
In forming the mdln.l groovc11 lcndlng to I he coutml or l'rlmcr rcco..ft In tho 
hcatl Of 11 cartrtdgo llhOll by lndent llllf Or "&trlklngup 'lbo lllOtnJ (Onollllfr 
Hllb~tant lnlly rodlnl comtgutlontl \u tbo h Md. wboroby tbo I'CIIltltlng powol' 
or tho hood 18 groutlylncl'Cllllod. 
ol0&9. CAnR\'INO Pn•c on IJORI!, 11. BuriM, Clwntr•I·I'OWl StodtNII.-A 

"""'nu.ticationfronl ltrr lnlc lttl!~(l•vl, S. Bartoll . ..:../)v.tal2utlt Not'tmber 
1874. • 

Tbls Invention rolnt~s to n mncblno or nppRmtua for oorrylng bt>IIO or 
noxJblo pi))() tor wnter1Jllf gnrdon8, croquot l11wno<, nnd otbor ground11, nnd 
tor other llko JliiTJ)()~C8. 1'ho Mid lnvonllon 18 dcaigncd to ,;upply a 
mnchlno whlcb wUJ comblno 11lmpUclty or conl!tructlon wltb convoulonco 
nnd officloncy In cnrrylng nnd puylng out nnd pick bag up lbo ho.'IO. Tl.lo 
root 111 coneontric wltb tbo tro''Olling wheels, ond bM 0110 h ollow 
Joun111l : nnd lbo bo.~o lti)XISecd through n holo In tbo rcol and tho enld 
b olluw joum nl. 
4 061. WrNDINO l"AtiNH, J. Stubbl aout J. CorriQfl•'• Ma.~/11Jlfo'.-Datco.l. 

21JIIt NttH,tbtr, 18i4. 
This invontlon rolotOI', J.'if'l, to lmJlrovcmunt~ UJ,>On the l~•hmt grnutod 

to tho Jll'c~ont lovonlorl! dlltcd 21th Juuo, 18i:J, l'\ o. !!l!01. Mccoudly to 
Mt tlJiplng lho winding whon tho !)()hbln l8 full ' 
4 062. CIRCVLAil K.NITTINO i\1 \CII INI!Ill' , w. T. l lo••lcU, uit:Cilto·.-Dttlctl. 

!!(11/, Not·c .. tbo·. 18i4. 
Thl~ ln vontlon rol!ltcs t.o" modo ur mnnutnctur111g on clN:ulou· knlltlug 

mnohh1011 rlbbod (illd ltlnbo knitting, w lt.b tbo view or torauhl~t on uoo nnd 
t.bo 8111110 mncb lno, by ono contbl\1(1118 opomtion, 1100ks wllb ribbed top11, 
or stockluga wlt~'linln 11nd rlbbod work, t b o llllmo bolng roioth•oly dla• 
poHod lu MY deal.rc\1 mounar. 
4063. .\UTO'IATIC (;ll&lii('A(. TI!Lt:O RAI'II~1 A . M . Clo.r!t, C/,ot,lrrry·ltlott

1 
Lfllltlmt. - A COIIIntUnicoli(ll~ /tonl IV. JJ. &••'!!,., lYt"'"''t/11111, u.s.­
DMttl 26th No•·rm/Jtr, l lli4. 

Tho prcscut luvontlon rolntc~ ton new nnd lmproYcd 11yatom of nuto• 
mnllc chomlcnllclcgrotlb.s, comprhlng tmnemltllng mo d rccolvlug lt1Atru­
m out8, circuits, nn d RJl]'XImtus conn cct<:d tborow1tll. 
4064. U:M DRELLAtl, ljti~~ IIADJ~, TrsTS, k c., I . L. P ul"tnii/ICh'l", J!am11• 

dftld -Dotrtl 211111 Norrml•~r, I ·; 1. 
Thl~ con8ltlt3 m nlt1ly 111 ft>rrnlng n C<IVer of two tWckuessct uf mntorlnl 

nlr bolng IIU}Ipllcd UDdQr }li'CIO~llrC lo IIIICOmontod pori.AI l.O [(cop tho COVCr 
oxt.ondod. 
4066. TwrijT LAce l\IAciiiNI;d, 0 . J. lo'aoton, Otd Ro.dfqrd.-Da.lrt.l 'iit/; 

Novtntbtr, 1874. 
Tbo Inventor onclosos tl.lo porforatod top bars botwoon t wo horlzoutnl 

• 

• 

' 
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l!.lo~tod bnn wb.lch carry pln11 to support tbo top 00111. Tho wbolo of tbo 
00111 nro pi'ONOd togothor wbUo t bo carrl3g011 or bobbin• PMS from ono 
comb to tbo otbcr. Tbo 'bnl1l aro oponod out wbUo the jocqWU'<l opcrn~ 
upon them. Dy eucb arrungemont and 8('Uon tho Inventor la enabled to 
employ a groate r mlmbor of top ban than ho:rotoforo. 

now pig ron or for n llko drying, or n d rying o.nd cold.ng, of nny o.rtl· 
ftolnl or moulded fuol f1.1r atru1IUng or othur purpoace. 
4 08L LAWll MowcM, 11'. PMI.al\¥flt, Ropon.- IXUfd 28th ll'oambctr, 

1874. 

4067. NAtUl, Ouoll8, Sf'l\JOOJ, AND fti Vtnl, P. P11rdit, OlcuqOID.- Datrd 271/t 
NC11'CI01btr, 1874. 

Tbo fc.lturoe of novelty whlcb con•tlt uto thla lnvonUon nro :-Finlt, tho 
now or Improved nall8, budda, 8prlge, and rlvot& Secondly, tbo diOll or 
rovolvlng whoole comtltuUng tho moons or mcchanl8m for producing tho 
MffiO. 

4 088. RoLLINO Tu·LZAr, JV. Lylt, Dibrooqh.r, .ll uar~a.- Datt4 21th 
Now,.lxr, 1874.. 

Tbla lm•ontloo ombrncC8 lbo driving of tbo oouutor abaft from n spur 
wboel 81tunto hotwoou tho t wo drum• nod gca:rlng Into a pln lou In tbo 
contro of tho counter llho.lt, 10 ~ to be In a Uno with tho ope rotor . alliO 
grooved wooden runncn1 provldod wtth lndla-rubbor tlrce; aleo a lcnllo 
cyUnder llUide opon ln tbo cont ro and having oxt.rn motlll ln tbo rim. n1llo 
o. 100110 ewlnglng hnodJo and projecting ~UPI)()rtlng ~had on tbo fmmo to 
kcop tho h11ndlo otJ tho ground. Tbo gool'fng l8 all within tbo fmmos In 
Ueu of outllldo thorcof, and tho bl.sd011 oxt<~nd cl0110 up to tho lne1dca of 
lbo frnmca. 

Tbo l\lJ\Chlno coDllht8 of a cyllndcl' \ll' oorrol wb.lch rovol v011 lnllirlo n 
cylindrical lixod fromo. Tho ton to bo rolled 18 put Into OOg&, wb.loh nro 
IDliOrtod Into tho nonulnr spnco botwoon tbo rovolvlng borrol nnd tbo 
lllllldo of tho frnmo. Tbo cylindrical fromo bM for Ita ond11 t wo diSCI!, In 
wblcb MO elotll mdllltlng from tbo contl'o, nod tho periphery of eucb fmmo 
co0lll8t.s of a 110rl0ll of 'bnn1 wbkh ftt lnto tho elut.s of the dl8C cndl!; tb011o 
can be moved elmultl\noouely to or from tho cont ro of tho dl&e& Dy U118 
monn11 tho nunuln:r ep.leO ln wblcb t.bo loaf la bolng roUod can be rcgulat.xl 
llt wUI. 
4070. Lool!lll, J SntiM, Oro.Jjor.I.-Dattd 2itll. No(t.,Wf:r, 18i4, 

Tlll8 lnvonUon rol.nt411 to omploylng n 80ll·ncthllf RJ>JXImtue for t ho 
dollvory of tho Wl\1'})8, 11nd COI\8181'.11 of n 11prlng U.nod with lonthor or lndlll· 
rubber, and mndo to poas under tho bottom pnrt of tho warp bonm ring 
and ov<Jr tho top To tbo bnclc p1rt of tho spring 18 fitted 6 kind of 
pnrnllel motion to glvo caeo to tho wnrpe to ~rot tbo weft In ; thl8 motion 
18 ft ttod to tbo loom fromo. Tbo fron t ond of tho spring 18 fitted wltb n 
bolt hllvlng no oponlng, through whlob l8 p1Ul80d n hook lonnod on n lover 
hav1.ng a proJootton nnd movnblo catch on wblcb la Oxed n lover nod 
movablo wotght. •\ lso In employing a Bprlng wblcb pru!IICII over tbo ring 
or tbo wl\rp beam ooclrcllng ft ; thl.8 eprlng llllooso. A stud with n IICTOW 
nnd 'l'·hnndlo Is fitted on tho bnck )XIrt of tho spring nnd mndo to JX1A111 
through n lllot bolo formod on tho front 11f tho 11prlng. Tbo aprlng le kept 
fi xed Oy tu rning thO hl\ndJ01 nnd tho p re88\ll'O le kept by !\ Jovar Md 
eliding wolgbt. A moUon la nttod In front of tbo loom to pull hock with 
wben tho warps booomo dornngod. 
4071. BUTI'OI«l, A. Macmillan, LowlorL-DaJett 27tll Nortmbtr, 1874. 

Tbh lnvontlon rolatce to lmprovomonte ln ~t clll88 of button8 which 
nro IIOCUI'Od to sromontl nnd other nrtlolca by IOfXIJ'l\tc fMtonlngw, and for 
wblch no eowtng or oyolot holca nro roqulrod. Such lmpro•cd buttons 
and faetoningll being nppllcablo for gnrmonte, ~loves, bootll nod eh00111 l(alton, nod othor nrtlclc.!l whore buttona nro roqulrod. The lmprovoo 
l'iutt.Gne llUIY bo mndo of mollll, wood, bono, Ivory, or othor matorlala of 
wblob buttoDll nro U8unlly lll&dc. 
4()'79. 8cacw P nor£.Ll.ltllB, IV. G. Rotlnrtll, Li«rpool..-Dattd 2ith Nown,. 

btr, 187t . 
TbU conslate

1 
Flret, In soc~ onch blado to tho boM by fonnlng no 

nnnull\r rocoae tn ooch bosa, fitting aucb rocc1111 with a molal ring, and 
IIOCUrlng tho blado to lbo rl.ng by bolt& Koye or tholr oqulvrucnte nro 
provldod to prcvont tbo bladca 8blftlng. SOC'ond~, each blado 18 fonnod 
by two or moro bladelot.s eo dlllpoec4 that n Uno olnlng tbo loodlog odgo 
of tho lint or loadlllg b lade lot and tho rear odgo o the Booond or following 
bl.!ldolot shall be pnriillol or nonrly pnrnllel to tho 8Crow ehtlft. Tbo 8!\ me 
thing ll\k011 placo with tho othor bladolot& 
~078. Paoswnu s A11D OnnNA.NCil, P. Pi'Ti and W. Su1ith, &!lubury· 

1trtd, Lo-ndon.-Datttl 27th Nowmbtr, 1 87~. 
Conetruollug tho shot or p roj ootll08 for ordnnnco1 8ucb 1\8 l lgbt Oold 

guns nod mountain nrtlUory, by mnking thorn up or, allY throo )XIrtll or 
portlollJI of whl to or brlt tlo QUit Iron or hard brftUo stool, 8Cpnrntod by 
mC4lll of t wo dlSCII or wMhon of oompreMOd eboote of pnpor or cardboard 
of larger dlamotor lntorpoi!Od botwooo t.bo moW portlonil of tho body ; 
nud tho wbolo a bold togotbor undor great p ro88uro by n che0110-boodod, 
~oerowod, bnrdonod, etool pin, tho nut wboroof forme Lbo point of tho 
cyUndro-oontcal projcctilo. Tbo gun for dlachnrsrinlr U.oeo nod Bucb llko 
projootllca couelete of t wo portlon.11 longltudiruilly, tllo muulo and bnrrel 
portion and tho brooch portion : tho8C !\l'O ~tocuroly eerowod together. 
Tbo rl lllng l8 contlnuod oockwnrd to a chl\mbor cooel8tlng of two portloDll 
lol)Jlitudlnruly, nod of two lArger dlamoton for receiving tbo projcctUe 
ana t.bo Cilrlrldgo CMO. Tbo brcocb portion h!\11 t\ long opening on lt.s 
uppol' f1100 for tho rcccptlon of tbo p rojcctllo 1\nd tho cartrldgo, nod to 
ennblo tbo cartridge Cil80 to be withdmwn upon ftrlng nod diA!chnrgtng tbo 
projcotuo ; nod nnotbor Blot of 10118or lon(fth le loft on tho Ulldor eido of 
tho brooch, nod 10 leaving n cloar wny through when tbo breech biO<'k le 
wl tbdmwn and tho gun fs off tho carrl.ngo. Thl8 latter oponlng form~~ a 
rccow lnto wblcb ll\k011 and en ton a OOrrC81)()Ddlng etud or }lrojoctlon 
from tbo taU ood of a loogltudlnnl bonrl.ng·lxlr or uppor cru-rfl\go, wbu.t 
tbo front or foro ond of ~ carriJ:Igo hna n crutob, fork( or Mddlo plcco on 
.;: o upper trldo to support tho gun , n collnr upon wh eh comce fn front 
and agnlOllt lt to tako tbo roooU, whilet on tho under eldo of tho foro cod 
la a c&cular 0081 or projection, tho porlp.bory of wblcb r011te on tho Rxlo 
of tho (lowor) gun c:arrtago, nud by a pln or bolt pn811lng through lt nod 
through cbook pia tOll futod to tbo gun carriage, tho gun l8 80C\lrod firmly 
without trunnloOll and 18 froo to be oloVIItod or dopros110d. Tbo cartridge, 
lnto the foro end of tho moW CMO of which tbo rear ond of the projectile 
u lnJ!Ortod up to and agnln8t tho 11000nd (or rcarmoet) of tbo compi'CIIJ!Od 
papor or cardboard rings or wMboJ'II, 18 comJ)OI!Od of ,, metal t ube or Cii80 
euvolopod with lndla-rubbor or otbor sultao lo Dliltorllll , wwlng an en· 
larf(O(i ring or wnebor -Uko projection nt lt.s 'bn:!e, witb a moW wMhcr 
within lt , ae also t.hopoi"CUMlvo nnd lgn1Ungcbar(cocontalned Inn thimble, 
or small motal cbombor omboddod tbaroln , on being lnecrtod through tho 
brooch opening nod Into tho chamber for Ita roooptlon, Is forced up lnto 
11'.11 p ropor poeiUon by tho forward motion of tbo brcocb blook, which la n 
cylindrical b lock or plcco of peculiar oons tructloo , having tt11 axl8 bored to 
rocclvo tbo perc\IMion or ft.rlng p in with lt.s l!prlng, nod whlcb aro bold 
bM.k by a dotont &Ctlng at tbo ronr. Tbo brooch block 18 moved forwnrd 
nod b&ok wnrd 1\11 roquJrod by a hollcoldlll cnm-llko ploco of peculiar con· 
HtrucUon by bolng neted on by n double handlo projectln! l.JicU::efrom. 
When tho brooch block btu! boon forced forwnrd, nod tho rgo bM 
token p!Aco, tbo withdrownl of tho breech block opom~ 1\D oxtrnctor, 
tho lowor portion or which 1.11 ft.xod, wbllet tbo upper portion movos with 
the brooch blook nod cants tho cnrtrldsro OUIO wltll tho foro ond up 
through tbo oponlng in tbo brooob, when l t can roadUy be ex tmotod. 
4074. K 1111TI!CO MA.CD IIfERV, J. IY. v nllb Oltd s. Lol#t, Nottingham.-

f)oUd. 21th /ti~. 1874. 
Tbh ln• onUon rolatOII malnly to Improvements on tho pnton t gmntod 

bearing dat.o Htb November, 1871, No. 3008, for " lmprovtomont.ll tu 
machluery for tho mnnufneturo of looped fabrics, " tho object being to 
onablo tho llUichlno which 18 capoblo of DRrrowing, epllctng, nnd etrlplng, 
to produc:o a elnglo or an \IDOVcn number of co~ of a thi'C3d of a Riven 
colour and automatiCI\lly to chnngo tho m rrlor for ono holding n thre.'\d 
of nnotbor colour nnd opornto witb that ln n 11lrnllar ml\nnor1 then, U 
roqulrod, to work oven oounoa. nnd 10 on to vary t hl' work nnu produce 
etrlpoa of varying 11ldlh8 ~may be dceir«l. 
407&. Er.EcTRIO T IU.OOR.APlJS, 6ir J. K . Andl1'10n Clltd TV. H. A eh, Old 

BrtXJJt.llr«I.-Dill.td 21th N0W111 btr, 1874, 
According to thl8 provuiooal epocl6cntlon In duplox working nn olootro­

mngnet or lnducUon colll8 put In clrcult In tbo nctul'l Unc. In lllnglo 
worlc.lng no olcctro-moguot le plnccd lmmcdiately o.ltor tho ecndlng key. 

4082 . LA TilES I"'R IIAPI.NO OVAL Forut, / , Pllillipl, Oirmingl111m.-Da.ltd 
28th Nomoobn', 1874. 

Tho object of lhla lnvontloo 18 to fonn an oval of any J"'Olulrod l!lJlo or 
ebnpe from nny klnd of mntorlal to bo used for buttoDll, broocbca, or other 
nrtlcle~~ where tbo oval form 18 dOIIlrod. And tbo JIUI!n fool\lro of tho 
ln\·ontlon coOIIIA!telt\ CI\U8lug t bo IDJitortai wblob l8 to be formed oval to 
be atntlonl\ry nod tho cuttcn movnblo to nod !ro, nnd revolving ln an 
oval or olUptlcal orbit. 
4 083. COMliONICATINO OI.'TW8Kll A TR.AI!t l lf MOTIOll .urn TUI 8TAT10ll· 

M AST&JI, 0 . PodmU, Suttr - Daltd. 2l!tll. /l'orooli.J,., 1Si4. 
Tbl.8 cowtl8te In nn nrrnngomont of wir011 nnd lltol)3 close to tbo edge 

of tbo lino or ~loopor, 111\ld etop<~ being uctod upo11 by a ~prlng from 
bonootb. Tbo guard'e carT'Iago 18 flli'Dishod \vlth monn11 for r l'llMing down 
tbo 1t.)pe liO ~ to broak the cummt <>f oloolrlclty whlcb JX1A8011 up Into 
carr!J\go nod connected wttb olcct.ro-mngnoUc tclcgmphlc npparotu& 
4084. COOI.INO .\In, A . Y. Ntlcton. Chanctrr·lant.-A cofllmunlcat!tmfrom 

Capt. T . J. ll'itlan•, ILB.-Dakd. 2811l Norrmb,., 1874. 
'l'b!Jo Invention rolatc11 to the oompr0118lon or n1r by nod in tho pre~enco 

of water, whoroby lt will, wbUo undoTgOing comp~'!ion, be robbed of a 
groat part of ltlllaton t hont, nnd In COMOQUOD~ wlU on liberation be 
11ppllcablo for cooling nnd ventilating. 
4086, TRAPS OR D &LTII FOR D UI\' INO MACill!fER\', B. IVitr.dl, /. Pollit, 

ond IY. Mdlor, Solt'f"f'by BrWgt.-Dated 28th No-rttltbcr, 1874. 
TbU Invention relatA's to lmprovemont.s In t bo mothod of maldng Jrtrnpe, 

wboroby stripe of pnpor nro stuck together by cemont or vnrnlllb, tbo 
latter protecting tho etmp from the oft'octs of damp, llnd to glvo grontor 
adbOllion for driving purpo808, llnon or cnnvu 1.8 plAced on tbo driving 
sldo. Tbo lnvonton al80 ID.II.ko etrnpe of t bo pulp and faco witb Cilllvu 
ln t bo procc68 of m:mufaoturo. 
4087. D 1.1ACUJNO, T. N. Paltrttr, La~U<loum.t-rood, Dau«m.-A rommvnica· 

twnftom L. P. 11. P. Balna, Jkio111.-Dattd 28111 Novtmbtr, ISH. 
Tho Inventor llB08 a bnth compoeod of bicarbonate of 80dn nod sul>­

carboollto of mngno.oda, Into wblcb nlr IJ!Introduood by pressure. The ln· 
ventol' put.s Into no nppnratua t be abovo-montlonoc! mntto111 ""th the nddl· 
lion of BUlphurlc neld ; the gns wblcb la omtttod fi'Om tbiA! appnrotue 
8!\t 11.111.tos tho both, nod In ordor to continue the o.ppllootlon tbo inventor 
8!\turntos tbo Mmo ooth \Vith sulphurous gns accomJ)GDied by tbo Intro­
duction of tbo oxygen of tbo 11urroundlng l!.lr . Tho Inventor aLto llB08 
cWerldo of llmo In tho wnter eaturntod with euJpburoue gne, aiWIIt~::th 
tbo addition of tbo oxygen of tbo air. Tbo lnvontor l'OIIOTVOII to olt 
tbo neo of all tho moona producing euJpburO\l8, carbonic, nnd oxygen gne 
llppllod te tbe blonchlng of t.bo abovo-montJonoo mntorla.la. 
4 086. L U'IlRICATI HO, If'. B. IAJ:t, Soutlw.mpton-buildingl, Londmt.-.A co11t· 

municahtm/rom C . .A. S/ial•, Bo1«m, U. S.-Da.ttd 281/t N~embtr, 1874. 
Thle lnvontlon rolatol! to moons for lubricating tho 8plndlc3 of IJ]llnnlug 

fmmes Md tbo Uko, nnd con&l8ts primarily In tho UIJO of a ring ln tho 
oll cup of tho atop or bo!Jitcr 80 arrnnged nod operot lng ae to dollvor tho 
proper quantity of oil to lubrlcnt• the eplndlo nod provont tho JXIMing of 
tbo IJOdlrnont Uld Impurities ln the oU through tho oil llporturca ; l t also 
cone!Jit.s ln a novol construction and arrongomont of the pnrte, by which 
a grontor Mvlng of oil la offoctod nnd better resu lts produced lhnn wi th 
tbo stop~~ and bol8tcn ln ordinary U80. 
4089 . L.ufrs P. Rllintl, .Brool:lyra.-Da.kd !!StA NO«'Mbtr, 1SR 

Tbla Invention ooae!Jitll, Flnt, In n combined oxtlngulablng dovlco nnd 
flamo IJProndor, wblcb 18 10 b lngod to t bo ond8 of tho wick tube t.bnt 
whon oponed outwnrd l t fomu n brco.k or cbock to t.bo current of nlr that 
r1llc8 up Jl.long tho onde of tho llnmo and provonts lt from eprondlng. 
Secondly, In a ring eocured to tho upper ond of tbo opcroUng rod, nod 
tbo 8prlng by whlcb tho extlngul&bcr and Kproader nro operotod. Thirdly, 
In tbo dovtooe by whlcb tbo opemtlng rod 18 provontod from oloeing tho 
oxt lngul.sbor; nnd , ~·ourtbly, In forming through tbo bowl , a Uttle to ono 
eldo, n tube, up through whlcb t bo rod for opomtlng tbo oxtlngulsbor 
JXI3iiCS. Pivot~ to tho eldc of tho lnmp etllndard near l t.s b!\llo 18 11 hnnd 
pint~ oxtondlng upward to tho bMo of tho bowl, nod having a 1mnlJ metal 
ring or loop nt !.acbod thereto, nnd pa.8ll!ng tho opomtlng rod In ordor to 
connoot tbo pinto nud rod togothor. Wbon lho rod 1.11 moved upwurd thl8 
rl.ng drowe tho pint~ ln"•lll"d townrde the atnncL.rd, In which position I~ 
cnuiiCll tho ring to :~~~~~umo a vorticl'll position, nnd thm prcv~~ tbo movo· 
mcnt of tbo opcrntlnlC rod. Upot1 tho upper end of tho rod la fonnod 
tiDOlher ring, wblcb 61'.11 over tbo mouth of tho bowl nnd upon which tho 
lower JXIrt of tbe operating fiPrlng roat.s. Oy thus forming n conUnuoue 
ring for tho be."'rlng of tho S)Jrlng. tho eprlng wlllnlwRya hl\vo a boarlng ; 
nod lt entlroly dlllpenSCII with the nood to ndj\l8t a foot undor t bo spring 
ooch tlmo tbo lamp IJt movod. Pivoted to tho uppor ond of tho wick tubo 
are two curved wlngw, wblcb ew1ng uf ovor tho top of tho wick 10 ae to 
extlngul8h t ho linmo from tbo ondl! o the tubo Instead of from tbo eldo

1 u cuetoml\ry. Tb0110 wlng1111ro mndoeu1llclontly wldo thnt whon p~ 
lxlo'k over tbo top of tho wick they atrlko agnlOllt tho top of tho burner 
and break the cul'l'tlnt of n1r ruing ruong tbo ('(lgo of tbo llnmo o.nd pro· 
vont Its 11prondlng. Dy thOllo mooll.ll nu extlngu18bor nnd Onmo 8prondor 
aro fonnod by t.bo Mmo dovtco. Tbo wlngw aro opor~~tcd by tho spring, 
which cntcb~ Into oor11 formed on the out.sldo of oocb wing. Tbo tube 
for t.bo oporot lng rod le open nt both ondl!, nod 18 blown In ono plooo with 
tho bowl. 
4090 . I NK·PENCIL, J. L. Pttil, Dirminqi111111. - D11ttd 2811< Not•tt'llbtr, 1874. 

Thl.s now or Improved lnk·peocU OOnliiAt.s of nnlllno diOII or mixtures 
thoroof thoroughly lncorporotod with finely powdered plum'bngo or black 
or doep coloured chalk, together wttb gum wat.or or othor ndb011lvo 
mntorlaleolublo In wAter. Tbo )XIIIto producod mny be mAdo Into sUcks 
and d ried nnd bo uaod ~ a croyoo or chalk, or be oncloeed In codnr 1\8 an 
ordinary black lead, or be IDJido Into ftno rods to be ullod 1\8 nn ovcr·polnted 
poncll Tbo writing produood by tbo mo of tbo lnk·pencll mlly be coplod 
by prc~~~~lng mol8tonod paper upon it. Tbo oliglnnf wrltlof 18 thereby 
mnde moro lc$11blo ~ tho mol8turo dlesolvc8 moro or 10118 o tho nnlllno 
compound ln tbo composition. and tho dlilllolvcd mnttor dyo~ tho vogc· 
t."'ble ftbro and deopene tho colour of tbo writing. &vernl ooplce of tbo 
writing ml\y be taken. Tbo lnk·poncU may be produced ln dlJJerent 
cololll'l!. 
4091. ROAJ)tJ AND WA VII, C. L. Light, Ortnt Wincltattr·llrttt, Londma.­

Dakd ~tll NOt·vnbn-, 187'-
Tbe main footuro of thl• inven tion le cutUng or dividing cubes or 

blook.s of we<>d by a diagonal cut or lJOvernnco that ono end ~lulll be 
Uuckcr than tho other1 lbo thicker end to form tho bMo nod tbo thlnnor 
tbo wearing surfnco ; tbo 8JXICOII botweon the blockil, con11oquont upon 
tbiA! arrnngcment, being tilled in wbollyor pe.rllally with gnwol or other 
male rin1. 

4076. EsrAriWr:NTtl, B. J. B. ~filU, Sou.tlwmptqn.buildillq~.-A communi· 
cat ion jroul M tur1. Tlffanv Clltd Co., N cUJ Yoti:.-- Datcd '!.7th NovCTiwtr, 
1874. 

4 092. Coi.LgcTINO AND TORNISO fiA\' AND $TnAW, / . W. U'Gflltflff, 
Ptr411ort.-Datt<12 t" Nortmbu, 1874. 

Cone~A!te of a eontro bar with front guiding wheel nod two lllnd wbools 
Cllrrlcd by n ClOMbcad. Round tho ci'088hcad la a rlncf of tines bold by 
dcopenlng cbaJ.na from another cf06abood, tbiB ring being worked from 
tho axlce of tho drlvlng wbool8 by bevel or friction I:Conrlng. 
409 6. W Mllli:SO FlllRil!l, / . Clouql<, Oratl..ford.- Dattd 80th NC11•tm1Jtr, 

187-l. 

J UNE 11, 1875. 

other etmp le rtvotod a JlroJccUng pin mado of i ron or other moW wWcla 
ftte Into holca mo.do In tho lint or loop ltrap l!lmUnr to tho bolca rnlldo ln 
lbo "trnpln tho CI\IIO of tho IJucklcs nbovo rclcm.od to. 
4101. Scwr'IU b!Ac'OI1'G, T. B BtUiiiJ). &gnot.,rr«t, Ltnvlora.-Partlt« 

COulutun«:atumfroon 0. 11. DuMp, litlfJJ)Ort, U.8.-1Jo.ttJd :JOtA No,crAIJtr, 
11174. 

'l'hl.lllnventton rcL1tca to nn o.mmgcmont of lncllnod roNU mado oltber 
In tho ab."'ft or lnAI•io tho boo<l! of tho drl\"lng or Oy-wbcol of a eowlng 
l'llt\Cblne In comblnatlon wllb n mct.'\1 roller and blado 11mng, whereby 
t be wbool wW mo freely In ono dlroctlon, thoroby noting M n hroko 
to prevent tbo D'll\chlno belng drlvon the» wrong wny, wb118~ 1t drlven In 
tho OJlPO"It• direction tho wbcel mtl become eclf-locltlng No atljt·~t,. 
mcnt on tbo part of tho op.:rator l8 rootulrod nod no no~ producod wben 
at \\TOrk. 
4104. SITRr•&Nl>INO Al>'D CO:>'TROI.l.I.SO B..:nTn/1, CABI:>-s, &c., IV. llf 01'(1fl•l· 

lJrol~·· SoulltClJIIJ)l-·bUtltloo1QI, LoiUII)II.-A co .... I\1.11\ICt!llOol jro ... T. I' 
Ford dM. T 8. 1)~!·, BrooLiyn. U 8 -Da•td JOCA Non~. 1 'it. 

Tbilln,•cnUon dOKrlbol n comblnntlun of l\l8penlllon ban 01' fnunoe 
with carrier framoe nnd connocUng rode, together with n tlxed o.rm IUJd 
connootlng rode, nttnc:bed to nod in connoctlon wltb tho berth 10 ~t I~ 
lihllll be kepi. In oquiUbrlo during tho ruovomcnlll of tho •CII!Cl. 
410 6 R&CTtt.rNIAR Wen Uxlllll, .A C. llt'rt'CtriQft, So~~.tJ,n .,oton.Wild•"'•. 

1/olbo•·•l A m .. l .. htlllcatoonfro,.t Me~daoM A Kroy, Pa.n .. - Dau..t SlltA 
N~em/J!r, 1 i t . 

The object of tbo lnvontlon la to mmmfBCturo nutolDllllcolly, nnd with 
groo.tor ropldlty, better and finer tU.u011 t.hnn tb080 m.Jde by oxletlng 
looms wbotbcr for tho manulncturo of Atoekingll, drowun1, or wboilicr 
gcncn\uy for tho mnnuf3Ct\lro of wobol of all dlmonsloDll and form11. Tbo 
fmprovomonts coo"let :- Pint, In t.bo modo of collecting t>r gnthortnjf tho 
thrcad8 In more or ICM numbon1, nnd tbo formation of Lbo intill dltJorlng 
oo tho dJvl.ston of the» gnUJerlng nnd formbllf platce, by mCXIIll of n 1lnglu 
box bearing Jll.l tho platce. Tbls box dlvldod lntemlllly, culdoe tho .Odo 
pl!ltoe "' tho gutbcrlng plntu.1 nnd bolcll thoartiCll~t.od b..u whlcb rooolvoe 
tho fomlbllf platOll auepondou out.tcldo. The movomonts or tho plat011nro 
801UOtlmC8 dependant nnd 100moUmcs Independent of ono nnothor. lu 
dcscondlnf·J:!~orlng rlatee eubmlt to the &Ctloo of u Jack moving 
on a bnr o mocbanlem to ndmlt of making the mnlf moro or leas 
l!lnclc tho o 01' movomcntll of the plutoe aro duo to the oomblnod ctrocu 
of n tnovoment of tho box nnd llft wblcb dmws tbo formlnr platc8, tbnt 
l8 to My, wblcb nets nutomlltlcolly on llll tho plat.ea. Hl.lcondlr1 In tho 
conductlun nod pi'OIIIIlug by monne or tho play or tho pr01180nlnrt1Culatod 
with the forming platOII, nod all unltcd by n common mcchnnl8m com· 
blulnr th o etrcct.s witb those of tbo lntoml\l box1 nod of the nC<.Idlo lXIr 
Thirdly, In the &wipo8 of tho rockil of tho c:onuuctor bnr, nnd ln tho 
addition of n conductor chock with doublo ewlpo, wboeo object 18 to 
dleplnco tbo conductor by n noodlo nt tho end or 1\11 Its couri!OII. Fourthly, 
ln tbo novel di8Jl0f'ltlon of a pttnch lxlr on wblch tbo carriage of the punch 
boorcn slide.~. Ono of tho boaror11 bM nlno noodl011, nootllor t.blrty-ono, 
nod a third 6\'0 MlldC8, each bonrlnsc two noodJce. Tbo punch bcnron 
1\ud tbolr mocbllnlem combine thofr ofTcctl with tho80 of t.bo motor 
orgn.n11; tboy uro ooutmlilled at dotcnnl.ned tlmea by ecll-ncUng mon011, 
for tho rotl"cat nnd advapeo of tho punche&. 1-'lftbly, In tho comblnntlon 
of a regulator with cndlc!ll metnlllc blades funlillhod with projoctlollll 
nt &uitablo dhtance~~, nod ndmlt ting by n slnglo mcchl\nlllm of IDJiktng llll 
tbo de~<lrod vnrlliUone ncc01181tatod by the dlmooeloll.ll of tho dltJorcnt 
working of tho wob, whcthor for atoeldngll or otherwl8u. Slxtbly, In 
tho combined cfTccte ~f tho punch lXIr wltb tb080 of tho regulAtor, 
nod of tho government or tbo Cilllll or tho lXIr nod of tbo conductor 
oor ndmlttb1g of tho automatic mnnufncturo of tbo diminished pnrt of 
a ~locking without 8tol)plng tbo loom. l:!ovontbly, In tbo gonernl 
dhpoeltlon of tho loom whether worked by bnnd Ol' atorun. t;lgbthly, ln 
tho omptoymoot of tho lmprovcmontll, together or llepllmt.ols, for t.bo 
mnnufneturo of Jill klnd8 of wob to wblch thc&e oiJoct.s rclato. 
410 7. FuRNAC£11 FOR STl:A~I 130IJ.t}ll8, / • .A. &d1Mn, Manchultr.- Da k 

30t/• ll'ot·embtr, 1874. 
Tbo lnvontlon cowtl.oste prtnclpnUy of tho combination of n largo o.lr 

aperturo In tho fum1100 door pro\1dod witb boffio·plBtOII both iMido and 
ooteldo tbo door with n ecrloe of rovolvlng liro-bnn, and 11 ooko cbnmbor 
or ovon ~~~ tho cod of tho bolnl. 
410 8. PRI\'£:l>'TINO I NCROSTATION IN D"ILI':IlB, /. B. Dduy, Naplu.­

DalfJ{ :lOth fl'o,·c,.lbtr, lbi4. 
Tbh lnvont:Jon l8 an lmprovomont on all lbo d.l.sconrlca mado untU 

now, nod conslilte In n powder mndo out of ono only •ogct.llblo produco 
pul,•or!Jiod, wblch Ill Introduced hl tho bollor through tho mnnholo wbon 
the 11upoly of wntor 18 completed. 'l'bo dllllncruetlng powdor, wblch 18 
namod 7• dl8incru.etant .Mar114!1llnle," 18 neither n compound nor n mlxturo, 
and it dlelncrmt.s, clonnecs, ciOilrlJ out all dcpoalt by llpOntl\nooue action. 
By tbo obullltlou tbo lncruetatlon la dl.s8olvcd nod goce out through tho 
tap purger. 
4 122. R OTAJW P ODDLINO Fun~ACEII, G . .A. I O'MI and / . .d. Jo•na, M addlu· 

brouqi .. - Datttl. lit D«Ciotbn', 1674 
TblM. Invention rolatOII to lmpro,•omente In rotary puddllng furnncCII, 

and ooneiJtte, F1111t, In 1\dmltUng wntor lnton nlttontly tu tho 8})800 
botwoon tbo Clll!h1gt! o f tbo Curnaco (wbon tho turn~~co Is composed of two 
Ci18lnge) by "l\rlou4 modes or contrlvnocee; ono modo bclng by mO!\DII of 
valvee or cockil, another motbod 1.11 by m~~nn~~ of ecoope or bout plpoe, or In 
110mo cruiC8 by 11 coli of pi pOll or nnouln:r 8poeo or duct fonnod round tbo 
outeldo or tho rovohing fumneo, nod nnol.bor plu.n by mcrua of buckot8 
nrrongod nt lntcrvnl8 ~~round nod at tached to tbo out81do of tho outer 
aulng. l:!ocoodly, In clfoctlng tbo egr01111 of tho water from tbo w&to:r 
I!JlGCO of tho rotary furnaco by mCiiDII of plpee, cbaonel8, or duo:tll, ono or 
moro of wblch a:ro collod round the outeldo of tbo outer caeo, nod corn· 
muolcato nt ono ond wl tb tbo wntor 8paco. Thirdly, ln Conning tbo 
rtngw which nro I!CC\trod round tho onda of tbo furnt~co nnd which aro 
dlvldod Into two or moro ,cgmont.s, with rocei!IIC8 "n lbolr outor faCOII 
rcepcct1voly, which ~ ftt ovor corre8pondlng projoctloDS on tho 
outer fGOOll of t bo ring~~ ngn.ln11t which tbo furnaco rtnge mvolvo, nod aorvo 
to ml\lntaln n tight joint and to provont tbo Wlll'lo of clndor nnd lrou 
thcront ; nlso, bl connecting tho wc,t.or pi pOll, wblcll nro Cllllt In tho bod1011 
of tho rln1:11. at tholr external enc:IJI outside tbo furuaco ,..;th tho watol' 
epnco between tbo Cll8lngtl by mono~~ nf bmnch plpoe or connoctlng 
pl00011. Jo'ourthlv, In c:ouetn•ctlng tbo caet Iron or etocl end of n elnglo 
CNICd rotary fumnco In two or moro plooca or aogmoote, whlcb nro roepoc· 
t1voly 1\ltacbod to tho clrcular llnogud ond of tho furnaco by boltll, nod to 
each other by lntcmal or oxtomal tlangoe and bolt& 
4123. A RTIFICIAl. PAI.ATCS, / , 11. Joh'IIM'II>, Lo~ln'l·ittov}!tld4, JAndqn.­

A COollO•IUilKatltmjronl J. Peyu, fltrnt.-Do.tffl. lit Dt1!tootbn', 1 74. 
Tbl8 lnvonUon rclntOll to mCill\8 of, or nppllaoCC8 for, compoDJ~Btblf for 

nntuml dofect.s In , or nccidonW lnjurl011 to tbo volum or curtain o t.bo 
pnlato and con11lat.s In tbo emplormont of 11 pecuilar armngomont of 
obtu~tor fol' tho roof of tho mouth, compoeocl ol hnrdcnod lndl.n·rubbor 
or vulcnnlto In comblnnUon wtth n vnlvo or movnblo portion of 8tmllru' 
mntcrllll whore by n cloar nrUculntlon l8 obtalned, nod tho oporotlon of 
dcgluuu'on l8 olfootod wttb tbo 8!\mo fnciUty 1\8 11 tbo volum or cur!Ain of 
the pnlato e>:l8tod in 118 Wlturnl condition. Thl.s ey•tom of artiftcl.l\1 
pnlato 18 nppUcahlo In all CIII!C8 of 1nlurlu8 to tbo vclum or curtnln of lbo 
pnlato known under tho rlenomlnntlon of rortou Lupi11u1, that le to My, 
wbothor 8ucb volum or eurll\ln cxlete pnrtlally or 18 ontlrcly nb8ont. 
4 326. n oout..\TINO Tm: Pn!ll!llonc AND F t.Ow or Snl.All, 11". L. Wi«, 

Clton.dlu-cJ•n""'"'· ifol<tplti .. - A co .. uoiUIUCO.Ittm j'rou\ A Col{flttt, Paril.. 
- Dat«... 1(111, Dtcc .. lbcr, l l>i4. 

According to tbo ptUCDt Invention, tho "gunrd pin" ordlD!\rlly om· 
ployed le illspon.eod with, nod ln lieu In forming tho end of the 
luvcr In to n fork ~ borotoforo, eucb ond le polnted nod 1.8 sub· 
stltutod for tho guard f in and nets ln couooc•lon wltb tho 8mall or 
8!\loty roller: Two 11l.oo p lOll nro placod on UJo top part or that lover 
which WM formerly tho fork, wblch plDll rocolvo botwoon them the ruby 
pin, tho 11!\Jd ruby pln being lixod horl%ontnlly In tho thlckncse of nod on 
tho 8!\IUO plnno with tho lArgo rollor. 
4077. S PIJININO RI NOli, JJ . R. IAJ:t, Soutliampltm·bufldinql, IHtltfon.­

A communiclltitm from C . .d. 6haw, Bo1ttm.-Da. tccl 2711< No\·tu\btr, 
ISH, 

This Invention rolatOll to tho reJ16Irlng of IJ)llnnlng rlngw wblcb hnvo 
boco'1IO unfit ted for ueo by wonr or b rcakogo. Tbo Inven tor employs 1\mco 
ntt.ncbod to tho neck or body of t.bo ring by moons of ordlMry 110ft 
110ldor

1 
tbo object being not onl,y to fD.cilltato nod cboopen tbo proc0311 of 

ropolnug bu~ to prceorvo the boao or body of tho ring when once fi t ted 
to tho rall 
4079. CoMP081TJON ron PR&SERVIIIO 88! 1'8

1 
0. YoullQio tUband, G. T. Youno· 

hu.tband, 11'. RJXJ:li.fft, and J. 11'. J!!KJ:tifft, Sundtrlattd.- Dattd 28th. 
No~~. 1874. 

An Improved compoeiUon 1!1\lJtablo for proeorvlng tbo bottoms of ehipe, 
boots, nod otbor el.mllllr v031Jole, 18 d 08CTibod, coll.lltstlng of gutttl.-percha 
copper b ronrA>, rmd nnonJc, m.lxod ln eultablo p ro1-ortlon1!. Also U1o methOd 
or applying tbo amo. 
4080. I R ON A !C O &nlJlL , IV: .A. Lyttlt, T1u Orort , OammtrlfllitA.-Dattd 28111. 

Nort.,obtr, 1874. 
Tbo features of oovolty 111'0, Flnt, tbe employment of tho puro r ig Iron 

molted ln nccordnnco with tbo lnvonton ' eovornl lotton pnton or thl.s 
yoor for lmprovomentl tn tho emoltlng of Iron .\lt tho rot~• IDJitorlal for 
JlUIIdng stool ; Its llpCclnl fcatu ro for thl.s pUJ"'lUl!U bomg thnt, whorct\11 
only 10me Iron orce have hi thoro been found w UDllwer for providing 
11ul tahlo pig Iron for e~l mnklng undor tbo p i'08Cot old llyatom of Bm cltlng 
Iron, nU orce nDllwor for tbo Dc.oilomor nnd ovory oxlaUnu- motbod of stool 
llUIIdng, wbon pig Iron 18 produced from euch orce undor ~ procou. 
Sooondly, tbo ueo of a modltlcatlon of tbo well-known Hoflmo.n 'e patent 
ldln for drying, or drying and coking, tbe CODliOUdat.od mlxturo of 
cruehod oro -fuol and flux lug lngrodlonts roqulrod In mnktng tbo o.forosnld 

In conveying wool or otbcr fibrous material (after bolng wa~~bod) from 
tho WMhlng bowl or trough to tho squeezing rolle111, n mrrylng fork 18 
employed operotod by cmnk motion wtlh bnlanco wbcol on tbo end of 
tbo ahnft, nnd worked lu a curved plato, tbo cun o of wblcb l8 t~uited to 
tho movomont tho fork Is d011lrod to dOIICrlbo; thl.s curvo may be tlattor 
or quicker nccording to tho dllltl\nco tho squcozlng rollcnt may be from 
toot part of tho bowl or trough whoro lho wooll8 ll!ted by tbo !net wMh· 
lng fork nud pl.ncod upon tbo c:u.rvcd pint~. Tbo cu:rvoof tbl8 pinto boglnl 
nt tbo polnt whoro tho wool le lonvlng t bo eud or ~VI\I!h Uquor nnd con· 
tlnuee upwarc:l8 fnr 1\8 le nccciiS!\ry to lrlvo tbo wool sufficlon~ ftill down 
no lncllno lcadlng to tho nlp of tho rolfon1, nod eo to )XISlllt through the 
rollo111. Thie curved pinto hrul two stde11 or g~W'd• to provent tho wool 
from falllng oft' lt wbon belng taken forwN'd by tbo carrying fork to tbo 
rollcn . l:!tatlonary holdon~nro plnood nt tbo foot nnd on tho top of t ho 
curved p lnto to rotaln tho wool, wbcn lifted from lbo bowl or trough nod 
pl.ncod upon lt, until tho cnrrytng fork worldng ln tho curve comes nod 
tak011such wool forward to tho top or tho Inclined piano nod from whonco 
lt lllldca down to tbo tho nip of tbo roll en. Tbo:ro aro boldOJ'II called rot eh 
tooth holdon1 (by the tooth tnklng tbo form of mtoh tooth). Tbo bead 
of tho C!\I'J')"ing fork wblcb worlc8 ln tho curvo l8 ftxod upon n IIQ\11\rof:rt 
of tho lower ond of tbo 8tolk , nnd l8 moV'Cible up IUld down lt , an ad uet­
able steel spring, being plrlcod on the •Wk nbovo tbo bond or tho ork\ 
glvell wny by comprel!t!fon nccordlng to tho tblckn0118 of tho body of woo 
wblcb it IDliY for tho tlmo bo carrying, nod by which l t rcndlly 8ults 
either n larger or a slXIliller amount of IDJito:rtal under opcrotlon. Tbo 
pronge of thl.s fork nro formed l!.llgbtly rounced nt tho f:ront pl\rt, running 
out conically to tho bnck port. 

Tbo First port of thllllnvenUon cono~llit8 of nn nppnrolU8 conetructod with 
n vc11110l portly Ill led with mercury, wblcb 18 C3\l8od to rlllo or fall In n tube 
coutnlnlng a tloot by mC.'\llll of the J>r"""'ure of tbo 11toom In tho ecrvlco pipe 
on the mercury. Tho lloatnctunt011, by mca111 of 8\lltablo connections, llU 
oquJllbrlum vnlvo cock In l.bo ecrvlco pipe, by OJ)()Uing Rlld closing whlch 
tho prCMuro of tho etc.·no 18 I'Cif\lluled. Tbo Socond pnrt oC tb l8 lnven tton 
cou11l"te oC n dlgcat.or plncod below tho condonsor of n atoom cn$11no 
\\1th which lt l8 oouncc!Aid by n plpo or piJ108. ln the dlgcatcr n hollow 
port moves, counoctcd to on C9uUibrlum valvo below tho dlg011tor, by tho 
opening or which the wut.or of condollll!\tion la allowed to OIICilpo. 
4 876. T nnA8111.SO M t.t"TIINt:l!, IV. llfor(lalvBrolOol, &utlw.rttpton.lil•Udinfll, 

.inn don. - A coutrotuoucah<n\ /o'On~ 11. R- cmd G. lltJ•~. Pan1.- J)o.Ux/. 

101/t Dt«<llbtr' 11> i j. 
Tbl8 Invention dOIICrlbee n e!O!\Ding O.p)ll\rotUII ntt.nc.bod to a thrn~~hlng 

JlUicblno by moons of n rlddlo working to and fro, movod by tho 11trow 
I!Mkor for 80JX1rot1ng D\llttol'llargor than tho ooro ltl Cilll8lng tho com to 
fnll tbcnco upon n riddle, wblch sopnrotOII tho e~or JXIrllelca of rofueo, 
and n.1liO In fn.illng down n shoot, wboro l\D NICOn<llng column of lllr drawl! 
up tbo lMttcre of lca epeclftc gm\1ty lhrul tho oom, in I!Uipondillg 
nero11• tbo shoot n liCrlcl! of palleta. which alJow tho com to ]XI88 but ox· 
oludC8 nir, nnd In u tlllelng tho bnck motion or the stmw Kbnkorl! to b ring 
bock tho corn thrown out wltb tbo l!tmw by n soriCII of clcat.s or Cl'088 
boor<l8 ft:~.ed on lbo undcrtlldo of tbo ~hakel'll. 
1046 . UlloREI.LA.I!, P AIU.IIOUI, B. Cltal'(fltat, Pam.-Dau.L 22nd Ma. rcll, 

1!176. 
TbiK provllllonnl epcclftcaUon dCI!C.rlbcs impro\"oment.s, tho chiof oblcct 

of wblcb 18 to dlllpcneo with thu spring catcbOll ne'"'Uy employed to 
rotnln tbo umbrollae In tholr oponod and clt>llod J».!ltlone, and , CODliC· 
quoutly to dlepcUllO with tbc uotcbca tn which tb0110 catcbca nro ftttod, 
nnd which aro a 110urco of we..'\knoM. Tho specification dcacrlbol 6 por· 
t lcular coDBtrnctlon of tbo pc:uU of the !mmo whereby tbo umbrolln 1.11 kept 
open or closed nutuiDlltlcally. 
1882. L.ull'll A.VD LAliP BUR.'IEM, J. 11. Johruo11, Lincol•~"•·in"~lfddl.-..4 

cOnlu<lllli<V>totm jro11\ 11. 0. Motltrinf}, Pluladttplu<t, U.S.- Dok d 22nd 
1114]/, 1876. 4099. fiA RNI'.8S, 0. D. &tnt]tiOII, Brmh•OO<l. - Dattd 30th Not•f'lllbtr, 1874. 

TbU lo\•Ontlou rulat08 to no Improved contrlv&uco to be etylod Lonnno'l! 
eafoty tugs, for connecting tho trucc;e

1 
bnckbandl!, and tbo rtrops of 

hl\rUC811, lnlllOI\d of Ytn~o ordinAry bucKJca hitherto uaod for thal }liiJ'})()..U 
and co111Ut.s of 6 ell loop mado of moW , lootbor, wood, or noy other 
ultablo n.ntorlal, IUld which le puacd on to ooo stmp, whilst on tbo 

Tbc etlllontiJ~I footurce of l.bi8 Invention conl!.l..t of, F lnt, ln nu arpnd 
latnJl burner, lbo combination with two or moro lndopondont wick tu bel 
of n control dmugbt tubu, nnd an ox tomal wlck MIOmbllng 11boll, which. 
wi th tbo conlral dmugbt tnbo, formJJ nu RDnul.ar chamber to rooolvo t.bo 
wickll from tho lndopoudont t uboa and aaaomblo them ln tbo form o( an 



-

J uNE 11, 1875. 

ROllular wick. Soeondly, ill nn IU'giUld lo.mp burner, lho combination of 
tho following instrumouto..Uttos, uo.moly, two or moro l.ndopuodont wick 
tube~, ncontral drought nuo or tubo, n wiok tl880mbllngsboU

1 
which oxtoode 

nbovo tbo wick tubea, surrouod.e tbo cental drought tuoo, roeolvea tbo 
wicks from Mld lndopoodont tubca, nnd naaemb108 thom around tbo 
ccntrnl drought tube l.n the ilhApo of o.n anuu!D.r wick : ono or more 
latorol t1lr ~ Located betwcon tbo wirk tu boil nod lending to tbo 
ccutml drought nuo or tube. Thirdly, a lamp burner, !ormod with tl 
lllllug orlftco or pall&llgO extending through it from top to bottom. 
Fow-l~~{ In no nrgnnd lamp burner, n control drt1ught nuo or tubo, which 
comro cnte.ot with tho oll rcsonolr of tbo lamp, nnd eon,stltutos n 
pMII8gO through wblc:b tbo lamp mny bo lllled. FUtbly, In nn nrgnnd 
lnmp bu.rnor, tho combination o! a OODtrnl drnught n.ue or tubo formed to 
commuoJeato with the lamp l'OIIorVolr ~ doscrlbcd, of a plug or stopper 
within tho tubo1 doillng the &aid channel ol eommunloatlon, nod 
romovnble througn tho upper end of tho tubo. Slxtbly, In combination 
wllb tbo control drought Ouo or tubo of BD aTgruld burnor, nn inner 
drought regulating tube concontrlo with the central drought Ouo, ond 
formOd with no open lug or opeulnp, for tbo recoptlon of n portion or tbo 
nlr odmltt.od to tbo •nld drnugbt Oue. Soventbly, In combination wtth 
tho contra! drought Quo tbo lnnoreoucontrlodrougbt regulAting tubo, nnd 
ono or more tmn,svorso vortiool pll\tct or partition& Ela .. bthly, tho 
removable plug or stopper for tbo CODtral d.rougbt ftuo, formed with a 
stem, ~~~·bleb tt !JUlY bo IUtod out from tbo Quo, nod n cup or rccoptaclo 
for cot g tho refWJo tbnt m.oy drop from tbo wick Into tho drought tluo. 
Nluthly, n wick tubo formed OD one of ita stdca with an o.f!aot bulge or 
oorru~tion to roeolvo n portion of the wlok, wb1ch ia urimpod or boot 
thorem, In combination wttb o wtek raieor working through lW opon.lng 
ill tho 811id bulging part or off110t ol the t~bo upon tho crimped portion ol 
tho wick. 'feotbl~ tbo combination of two or moro wick tubes, coch 
formed with an ousot bulgo or COrT\Igntion, to reeolvo n erlmpcd portion 
of tbo wick M deeerlbcd, with wick n:ili!lng pinions or rotcbotll, ono for 
each tubo, workln.r through opeoillgs lo tbo bulgtn.g ports of the tuboa 
upon ;tho crimped pnrte of tho wicks, nnd 11 llinglo rotory abAft or spindle 
upon which oll tho pinions nro ftxed. Etovontbly, tbo annulAr oll rccolv· 
lng recess, formed ill tbo top of tho motal.Uc lamp bO'ly, around tbo lamp 
collar, In comblnntton with no oU conducting tubo or tubce loading from 
8tlld rccc~ Into tho lamp body. Twol!tbly, tbo lamp body, or oil 
rctcrvolr, In oomblnntlon with an oxtonaloo or woll, projecting bolow tho 
bottom of and communicating with tho oU rCI!orvolr,IIDd n control drought 
tubo, which nt tho hottom iB united with 81lld well, and forms wllb tt nu 
onnu!D.r chnmbor for tbo reception o£ tho lower portion of the tubular 
wick. Tblrtoontbly, lho lamp body 110d lbo annulnr rceolving chamber 
projocling below tbo botLom of the 81lld body, nod formed by tho union 
of Ulo control draught tubo, ond an outor enveloping jMic.ot M do8c.rlbod, 
lo comblnntJon wltb n drip-cup constituting tbo bnao of tbo lamp, ond pro· 
v1dcd with o. tubulnr porforoLod atom, wh1cb Is dctachably connoctod 
with tbo lower ond of tho annulAr wtok reeoh1ug cbruubcr. Fourtconthly, 
tho lamp body, tbo detaohnblo drlp·cup eonatitutlng tbo bn80 of tho 
lamp, nod tho tubular connecting stom, through which nlr iB odmltted to 
tbo control draught Q·1o of tbo lump, In comblnntlon with nu outor por­
foroted sboll or roeoptaclo{ lnt.o wblcb the lnmp fib!, nnd from which it Ill 
romo.,nblo. FiltoontbJy, bo dotaehtlblo drlp·cup, formed to COWJtituto 
~ bnao for tbo lnmp, wbon the latter la removed from tho outor shall, or 
Jnckot, nod provldOd with n d!Bcbnrgo spout and sbiold, nod n control 
JJOrforntod eto~1 hnvlng n~ 11.8 bnae nu opeulug through which tho drip 
mny ])(18slnto tuo cup. 
1937. Ove.'l, D. A. Btmnc~ille, Pari1.-A communication /o'OIIt C. Luob,·~. 

ParU.-Dated 2itlt ;\/ Qv, 1875. 
Th.!s Invention coo•lsbl In conbtructlng portnLio or stationnry ovoW!, 

formed or two concontrlool cn8iogs, l!oparatod from each otbor by o epoco 
filled with non·conduetlng matter, the ~~:~Id ovens being provided with n 
tumlug lower solo in combination wilb other atatlonnry o1· turulng uppor 
so lee. 
1945. HOOOt.A'l'l.'IO WATCITCS Al'D Ct.OC'K8, L. Eat<»&, Worcc1Ur.-Dotul 

271/t May, 1{)75. 
Tho nature of tbts luvontJoo conai.sl.s tn tho coMI n1ction uud nrrnngo­

mont of n do\1.ce for regulating cbrooomolcn!, wateboa, nod clocks. Tbo 
roguli1tor fromo Is provided with two orm~ to proson-o tbo rigidity of tbo 
rromo. The lnvontot· U8CJ! o balr·l!priug lock for holding or locking tbo 
bnlr·sprlng. Tbo said hAlr·sprl.ng lock constsbl of a pinto wltb n jaw, n 
bolt, ond 1ovorll nttncbed to the rcgulni.Or fro.mc. Tho inventor usoa 11 
hnl.r-epring bolder, provided wltb o pinto, n fixed and movnblo jnw nod 
lovers. And In oomblnntlon with tbe nbovo parts the illventor WJes n 
sight connected with n lever for fo.~tonlng tbo Index. 
1956. SAlt. U.w& on SOACKI.f., P. &'1114U1/, Wobum-place, Ru,udi·A211a~e. 

-A cc»ltmunicatWil from D. (.' . .Uno, Cluum, U.S.-.Datcd 28tlo May, 
1876. 

An Improved 8lill hAnk. Tbo object of th!B luvonUon Ill to provtdo n 
eimplo, substantlnl, nod oaoctlvo dovlco for connecting a jib or stny salt 
with Ita stny, ono which ono bo rendily applied to tbo stny ond sail, or 
removed tborofrom wit.b grcotor facility and CMO lbnn tbo hnnke as 
ordiunrlly omployod. Th1a improvod hank 111 lntondod tl8 n substitute Cor 
tho comtJaon Iron bank now In ueo on board of vcsaols of C\'OTY description. 
Tbo body of thl8 hnnk Is ll100o o£ n moto..Uic bar of o U shnpo, and iB pro· 
'l'ldcd 'v1lh a spring-locking bolt, paasing through tho lower onda of Its 
arms. Tbo bolt is so nppllcd to body portion tl8 to bo lnoapnblo of ooeom· 
lng ncctdontly detached thorofrom, wbllo it ono bo readily drown back­
ward son;, to o.JJord n free opon ~o to the oyo of tbo hnn k. Tb!B 
bolt iB provided with a stud, w not only performs tbo tunctlon of 
rondoring tbo bolt nondotnchtlble from tho main pnrt of tho htlnk, but 
al8o thnt of loekillg tbo bolt when dcelroblo. This bolt le nl8o furnill.bcd 
\vltb a spring, wblcb not only sorvca to maintnln tbo atud.fn Its lockl.n,g­
sockct when tbo hAnk Is locked, but Allows tbo bolt to bo thrust (orwnrd 
80!18 to wltbdrow lbo 11tud from its locking-eockot, ond ollow tbo bolt Lo 
bo rotntcdand drnwn bnckwn.rd 8011$ to Jrivo n freoopculng Lo t.bo eyo of tbo 
htln.l:, nud Uloroby onnblo it to bo roodliy n.ppllod to o. 81111 ond ibl stny, 
or removed t.horofrom, M clroumatnncCB may rcq ulro. The so.1l bno k 
moy 1\180 bo employed 08 a shncklo for blocks, ond YarioW:I other nppll· 
ancca used oo ebJpbonrd ; nleo for gun oorrillgoa, hnrnc88, 110d other 
purposes. Tb.l8 improved bnnk iB simple, st•·ong, nod reliable, not 
to got out of order, and vory duroblo, II.Dd can bo oppllcd to nllfiil tllld 
stay (\'itb fnclllty In tbo rougboat wenthor. 
3886. Toot.S ron Cu'I'IINO STON'£, &c., B. M unro, Forjar.-Da.Ucl Gilt 

Novn11.bt!r, 1874. • 
In cnrr)1ng out the invootlon tho cuttor iB m.ndo In tbo form of one· 

b41C of 11 hollow truocoted cono, and 18 bold In o conJc.'\1 sockot formed 
lor lt In tbo bolder. Tbo cutter Ot.' a reccsllCd pnrt of tbo conlenl bend or 
n ~~die, nnd l11 prcvontod from turning by tho shoulders of tho reccss

1 w t the spindle Ill ltaoll prevented !rom tunili•g by n projection on it 
en te11Dg n groove tn t.bo side of the socket. 

THE ffiON, COAL, .AND GENERAL TRADES 
OF BIRMINGITAM, WOL VERR AMPTON, AND 
OTHER DISTRICTS. 

(Prom ou'· own Corrapondent.) 
BBCAUS.E of the cheapening rates at which Scotch pig iron is to 

be got, nnd tho wenkoning influence produced tboroby upon the 
Cleveland product, which, practically shut out of Scotland, is now 
accumulatmg in ibl own stor es, the common irollJI wore to·day­
Thursday- in Birminght\m, much pressed upon tho mnrket at 
pricoe more in favoUI of coilJIUmers than have before for some time 
boon noted. Neverthele88, best ltematites were strong; No. 4, 
bei.n,g 80s. ahorl weight at the furnaces, becomes f1·om 9::is. to lOOs. 
long weight delivered nt tho mills and forges in the district. Thoro 
were elight sales of almost all classes, but the orders represented 
scarcely more than insignificant lots. Tho qWlntities which now 
regulate tran8o.otions were spoken of by ngonts in tennB of much 
disa.ppoi»tment. 

Good boiler plates could not be bought under £12 10s.1• and at 
that figure the mills of the .firms moat known for the excellence of 
tho qualitl they produce aro proporlioMtely bettor employed thnn 
aro the mills at which nn inferior plate is prod~ced. Buyers of 
sheets tried bard to ehako the firmncu of tbo makers of beet 2<! 
gauge iron, but they could not ~t a quotation from aucb producers 
under £1115a. A very attractive specification might perhaps have 
been entcrto.ined at £1112s. 6d., and it may be £11 10s. ; but no 
order would induce such finn.s to accept less. Still thoro UJ a. class 
of singles to be bad at £11 711. 5d., and upon a. great deal of pressure 
at half-a-crown under that figure. No maker will, however, con· 
sent to book large requiJ·omonts at so low a price. Bro11 of all 
kinds wore plentiful. While it WM difficult to get a. tnUJtworthy 
smithy bar at under£!) 10s. thoro yet were a few men who would 
accept a small bor order at £87s. 6d. ; and South Wales merchant 
bars were freely upon offer at £8 2s. Gd., which i8 2s. 6d. 1·eduction 
\lllOn ttrcvious quotations. 

The Pelsa.lllron and Coal Com~:fl ba.vo jUIIt issued the report 
tbey intend to present to the no.xt Lt·yearly meeting of their share­
holders. It recommends, upon the balf.yeo.r's working a dividend at 
the rote of 2~ rer cent. per annum ; but it mnkes no allowance for 
depreciation o ironworks plant. There were 8\lggcstions for in­
creasing the value of the property in respect of an extenaiou of the 
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vnluable ~inero.l possessio~& of the company, in which the share-! were more inquiries, with an apparent disposition for busineu)n 
holder~ will no doubt roa.d~y con.cur. . the pa.rl of C?llJiu:mers. This, however, hM pr oved to be only a. 

The l.l'onworkers ni'O deh boratmg CMlttonsly and secretly upon temporary 1·evtval, nnd the mota.l mnrkot is again exceaai.vely fie.t. 
the nnture of t~o reply whlch they bclio.vo it will be be~t for them Beyond ono or two apooulativo traDMctiont, at pricea oon.siderably 
to ma.ko to the u-onmaaters on the 16th mat., when they have to under the current rates, thoro has been very little legitimate 
pr?nouncc upon the employers' offer as to Ss. Gd. instead of Da. 6d. buLrincss doing, and, led by the Scotch market, the price of pig 
bc~g the nunimum. of the p~oposed now sliding sc~c for ~he r egu- iron ho!o is steadily falling.. Consumers ar e still holding ba~k their 
latmg !>f the wages ~ the mills and for~es, IlB also m relation to t~o orders .m ~he hope of touching th~ market at its ~oweat yomt, ~ut 
oX~Jll!lOn. of tbo nottco for any chnn~re m .th': &cr.~ le. ~be men m there 1.8 little do~bt thnt there 1.8 n laf$e qDAnttty of l.l'On 1rh1Jb 
thi.S clis~nct held a gret1t r('preaentatlVe diBtrtct mootmg at West must bo plnced, and it is simply a questton of bow long it can be 
Br~m~ch, on l'llond!ly, when certa.in proP.ositione were agreed upon 'vithb~ld from t~o marko~. In Lan~uhiro mak~, nomi.nallyz 
which 1t WIIB dctet'Dlllled should be submtttod to the votes of the thoro 1.11 no mntenal nltcrat1on, tho pnme foundry JJ'On, deliverea 
several lodge•. T~o qu.est~on will th~rcforo be settled .bY tbo men in tbo Manchestet· district, being quoted at 68e., nnd in eome 
upon the domocra.t1c pnnotple by whlch they have hJtherto been CMes nt 66s. per ton, and forgo numbors at about 658. per 
mostly guided. ton, but these figures are altogether above the market and 

?IIost mill o.nd forgo proprietors who nro doing a fair b1l8ines1 maken nre even being undet11old in t bo immediate locality of their 
are giving considerable attention to the beat method of puddling own works. They complain, however , that even t hette rel.a.tively 
iron a.t the minimum of lnbo~ o.nd fuel cost. . l>;Jgb prices !'l'e not remunerati!e, and I understand tha.t prepan.-

SatUJfactory ~counts ru:o gtven about the working of the Cnsson· tL~ns are bolllg ~ado for bl~g out ao~o of the furno.cee. In 
Dormoy p udd.ling furnace at the Round Onk works of the Earl of 1\l•ddlesbrough l.l'on the nommt1l quotattons for No. 3 foundry 
Dudley. In a sin~le furnnco it takes nearly Zl cwt. of coal to delivered in the ·?lla.nchester dittrict are about 648. a ton but mer ­
produce a ton of 1ron. Tbo double furnace is more economical oho.nta, who in eome cues wore very anxio\IB to get rid of their 
evon when fed with cold pig u·on; but when the furnnco is not stooks, are offering at 2a. per ton under tho above price. Some 
only a. double fllinace but possoucs a Dandy, or cbo.mber iu which ro.ther largo inquiries for mnnufo.ctured iron have been put forth 
the cold pig iron is heated before it is thrown into the puddling within the ln.st few days, but the terms of delivery were euch that 
chamber, nnd whore the iron is &tined by a mechanically-moved very little actual but~iness hM resul ted. There hu, however, boen 
rabble upon a concave bottom, kept cool by \mderlying wo.ter, the a very fair demand for ordinary iron bll.l'll, and some of the works 
~cc;momy in fuel is so considerable thnt n ton of iron can be made, nre no'v tolerably busy, but many of tbo forges ar e only poorly 
~~ IB cln1med1 at a conBUIXJption of no more, perhaps, tbnn from s11pplicd ~th orders, .and gene:ra.ll.y the finished ~n trade J. dull. 
13 cwt. to 14 cwt. of cool. The nonunal quotattons for ordmary bars delivered are about 

The Siomons.l\Iartin proceu keeps in full operotion nt the iron· .£8 10s. per ton, but Middlesbrough makes have given ~1 n triJle 
works at 'Vellington, wher o llleasrs. Nettleford, of Birmingbnm1 during the week, and concessions o.ro ueceuary to secure good 
produce the metal of which they make their eelobmted woott orden. 
scr ews. Twent.y-sevon furnaces aro thoro worked by gas, whlch the Tbo coa.l trade continues quiet, and prices are weak, but t het·e 
p rocel!8 supplies1 .but it cannot bo sn.id that much economy in fuol has been no materiAl ineren.se in stooks during the put week. In 
1s secured. T&Jcing tho works throughout, I understnnC: quite as the Manchester district they arc some thommnda of toM below 
much coal is burned n.s though gliB were not the ultilnntc heating what they were at th.i8 time lnst year, and in the largo coal-pro­
power. Ce.rtAinly tbo heat is much fiercer ond greater purity ducing districts of 'Vest L'\ncMhire there hM been almoat a. 
attencls the application of gas, but I also understand that there is genom! stoppage of the pits for the Newton races. Both men o.nd 
considerable expense in 1·cpairs bcca\18~ of the inton11~ty of ~ho mMters seem to be fullr. nliyo to the neccui.ty of restrictin~ tl~e 
hent. The workmen deserve commendation for the sturdiness w1th output M much M poss1ble if the present rote of wngea and pncesl8 
which they lnbour. They go on in three relays, and work five beats to be maintained nnd there is n prospect that during the noxt few 
apiece, but because of tho great beat thoy have to end\tr01 nre, if I weokB there will he o. continual int;Qrferenco with work by holida.ye. 
mistake not, pnid M if they worked six beats upon the old plan. So far 118 the lnrgor firms arc concerned there is no materil\l altera-

A wide difference stili provnils in the quotations for coal. As tion in prices, but the smaller proprietors continue to push in the 
low a price as Ss. is boin~ asked by some vendo1'8 of forge coal, market, nnd common coal has now been r educed to so low a point 
whilst 18s. is still the pnco quoted west of Dudley for the best that it scnrcoly pays for the raising; noel I am informed tbo.t in 
thick coal of that district, 13s. for furnace coal, o.nd 4s. 6cl. for ono or two cl\ses colliery proprietors nre sorioWily contemplating 
slook. The reduction for which consumers nre looking is still turning off their common seams altogether f or the present. In 
retarded by the W arwickBhire strike. ga.s·making coal thoro is o. tolerably good inquiry, and IlB prices 

The old cry of South Stnffordshirc done for is again heard by mny now be eon,sidered low, good screened W igao 4lt. being 
men who o.re working pits but seldom profitable, aud by iron· quoted lis. 6d. per ton at the pit controcts tire being given out 
1m~kers who hnve to buy everything they require, and have noitbot· mthot· ft·eely. Cannol, however, whlch is not plentiful, maintains 
pits nor blaat furnaces. Scarcoly ever, however, in modern times, its price. '£be shipping trade continues dull; con8\lmers will not 
were the natuml rosow·ces of Staf[orclshiro more promising. Sue· buy for more t hnn a month, and only then at reduced prices, an d 
cess is o.ttending the reopening of old pits and the sinking of new good Lancashire steam fuel delivered alongside in Liverpool cnn be 
ones upon almost nll ho.nds. Last August o. new compn,ny, with readily bought at lls. 6d. por ton. 
the title of the South Staffordshire Colliery Company, commenced For coke thoro is a steady inquiry at lnte 1-atcs. 
to re-work certain pits at Lyndon, in the 'Vest Bromwich district. The wages question causes some perplexity in the ' Vest Lanca· 
Here, on Tuesday ln.st, the workmen cnmo upon a. seam of heathen shire district. On o.ll bonds, it is admitted that a. reduction of 
coal seven yards thick, which it is believed is, in a mniden atato, wages is necessary, and the smaller colliery proprietol'8, who have 
extending over a con,sldero.ble areo. of the esta.to. been underselling the ma1·kot in the anticipation of reduced wages, 

As arbitrators in the dispute ae to wnges, between the mine nre very anxious that some step should be take~ a.s tber are, in 
owners o.nd the miners of Norlb Sta.fford8hire, Mr. J ohn Brown, some cases, ra.iaing coal nt un nbsolute lo88. ·J.·ho leading coal· 
of H cdnosJord, and Mr. J ohn Ado.mson, of Mnnchester, hnvo been ownon, however, show no signs of making a. move, and I under· 
nominated by the employers, and lUr. Burt, M.P. , and h!r. sto.nd they nro influenced in thls by the action some of the ~~mo.llor 
,V, Crowford, of Dlliha.m, hnvo been Lrimilarly selected by the concerns took when the lnst reduction Wl\8 made, the largo house& 
miners. being loft to fight the battlo with the men, whilst the others 

Of the foreign competition now going on, plenty WliB made in reaped the advantage of the principo.l pits being closed. Natu­
Birmingham to-day by those traders who wore interested in bring· rally, the large coalownors do not care to enter into nnothe:r 
ing down prices. The producers of charcoal iron bad to henr struggle, which would bo nlmost inevitable, in whlcb they might 
of tbo tmde which is being done by the Round J\I ountain Co., of again be unsupported, o.nd they seem determined to leave the 
Alabama, in particular, who nro still sending- from thoit· ono initiative in the present case to be taken by the smaller collieries. 
furnace, it must not bo forgotten-ehnrcoal iron to Liverpool 
where they sell it at I:/ per ton, which nt preeont exobo.nges and 
ba.llnst freights is more money by about hali·a.-dollar than can be 
got for the some iron at CincionatL 

The American transactions in no way nffected the quotation,s in 
Birmingham to·day of the firms who produce the iron with which 
the small shipments of the Alahama product compete. Their 
chlef cUBtomers, 'vho nre the chilled roll founders, the mnkon of 
mowing machines, o.nd tho producers of bigb class thin sheets, tnke 
nll they can turn out; whilst the coilJiumers on their part com· 
plain that the supply is much too r estricted. All to the mower, 
it is in the making of the somewhat massive bar, to whlch the 
cuttet-a arc attached, that the charcoal iron is being \18ed. 

Amongst the hnrdwaro makers, who, on Birminiham Exchange, 
q uotcd the competition of foreigners in the finished article, n.a a 
reason why tl~oy should got finished i.J·on at lower p~ces, were ~ho 
makers thls t1me of padlocks o.nd curry.combs. It l8 no now thing 
for tho Amoticaos to make curry-combs, o.nd in so doing to bent 
even the firms of Willonhall, where, till the Americnns begnn to 
make them, almost every Clu-ry-comb used anywhere in the world 
was produced. Alike n.s to mota.l nnd wood, the Tro.nsatlanti 
curry.comb is superior to the English high - elMs article ; 
o.nd now that dear labour and mnte~ls ho.vo incren.aed the 
cost of the low-clu.88 goods, the Americans arc running this district 
hard in that cla.as of comb likewise. But to have padlocks of 
A.mericnn make more tba.n uncomfortably elbowing tho goods 
turned out by the noted locksmiths of South StMfordabi:re should 
disturb tho repose of even Oeorgo the Fourth, who entertained the 
highest opinion of the trade skill of the Black Country locksmith­
bneed, it is llllid in a whiSJ?er, upon his clevornesa in picking the 
prison locks with whose a1d it wns alas, often attempted to keep 
hlm from roturnin~ to hie cups. 

Orders for mn~hmo1y and bridges, girders, aud other constructive 
ironwork fot· Spain, M'o being cxeouted at local foundries, and nt 
the odgo tool and implement forges tho workpeoplo o.re well 
employed upon plnnt.'\tion hoes, nnd other similar edgo tools for 
I nclia, AtUJtralia, ond South Amoricn. On home account the iron­
founders aro well supplied with orders for mill gearing nnd 
machinery, ga.s and wa.tcr mains, nod other heavy cnstings; while 
fot· sensonnblo horticulturAl implements tho1·o is also an active 
homo demand. 

Tbc1·o WM an intcrcstin~ meeting on Monday, nt Dudloy, of the 
South StaJfordshi.ro Jnatituto of Mining Engineers, wbon l\Il·. 
Alex.a.ndor Smith, C. E., the secretary, read a paper on "Neun's 
Litter, and Suggestions for the Immediate Treatment of Accident 
CMos." The secretary explained that he hntl recently receivetl n 
letter from Su· EdmWld Lechmru:e, secreta1y to tho order of St. 
John of JCl'\IJIIl.lom, in EnglAnd, in reference to tho introduction 
into tbo.t institute and to the genornl mining population of n new 
nod improved litter fot· the conveytlnce of i ojured persona. llo 
had obtained the loan of ono of the litters, and he submitted it 
t o the inspection of the members. It neoll hardly be described 
here, inMmuch aa its construction is well known, because of the 
publicity given to it durii?g ita .extenAivo use t~·oughout the 
Fra.nco-Gormllll wo.r. It Jmmecli.ntoly ~~:sentetl 1tsolf to the 
engineer& n.a of great merit, and, nfter a. · CUiision, it wn.a deter· 
mined tha.t the secretary should bring tbo matter Wldcr the notice 
of the m.'\ltors, M d that the best than..k.s of the meeting should be 
sent to Sir Eclmund for the trouble he had been nt in b1'inging his 
litter under the notice of the institute. 

NOTES FROM LANCASlliRE. 
(~·om our own Cwruponda1t.) 

T OWARDS the end of lMt week there WM rother a tendency 
k warde some improvement in the ir"n trndo of this dit.tl'ict; there 

THE SHEFFI ELD DISTRICT. 
(ltrom our own Cwrupondent.) 

As WIIB announced in a. portion of lut week's ierno of T HE 
ENGlNEER, thoro WM conaidero.ble agitation late 0 11 Thursday of 
that week IlB to what the probable result of the Lon don and ot her 
failures might be. It wa.s well known, B8 stated in my la.st week's 
letter, that a local concern, t he Phoonix Beucmer Steel Companyt 
Limited, was o. creditor for a large nmount in the eata.te of (iilea<t 
Smith nnd Company. The fact was ao soon esta.bl.iehed the.t t he 
ab area of the Phoonix Company began to be " knocked out " on 
the Stock Ex.changc, nod so roughly treated that from 29 dis. they 
fell to 43 ells., the amount actuallv paid up being £40 per sbre. 
In the o.ftfrnoon of tbo do.y named the directors, a fter several 
preliminary conaultations, met nnd fiuo.lly determined to go into 
liquida.tion. A oirculnr was got out the snmo evening for i.uue to 
the creditors next day stating this fact, and that owing to the heavy 
and unforeseen loss sWitained by a London fllilnre, the scheme of 
r e-construction, which wna nearly complete, could not be carried 
through. The creditors con sequently met 1\t Sheffield on ' Vednee­
day, June 9th, with the result detailed below, o.nd the she.reholden 
will meet on Friday at Rotherham. Tho capital of t he company 
is £100,000, of which £80,000 are paid ·up. The trade liabilities 
were not precisely known, but were stated to be somowhetc about 
£100,000. The worka have been stopped in a great mefl.IIUre, 400 
to 700 men being employed. A t the meeting of credit~rs on W ed ­
nesday, however, an authoritative statement both of facta and 
account& WM given. Mr. Joaiah Smith, monnger ofthe B arrow-in­
Furnese Steel and H emntito Company, wns votod to the chair, there 
being also present Mr. Jnckson, Solwt\y Iron Com pany, Maryport, 
Mr. Buckton Leeds, Mr. Robinson, London, ond gentlemen from 
Darlington, Manchester, Liverpool nnd other town&. The report 
t·ead by the compMy's solicitor trt.ated some of tbo foregoing facta, 
and in nddition thnt Gilead Smith nnd Co. 'a order wna for 5000 tons 
of t'llils, 4500 of which hnd been sent oft. Tbe arrangement for 
these roils wns thtlt three·6ftbs of the payments should bo made 
in Cli.eh tlnd-two.fifths in acceptances. ' Varro.nts had been issued 
for the quantity delivered, or belU ns per arrangement, ond tbeee 
had got into bhird hnnds, the present holders claiming that they 
hnd a lien upon them superior to that of tbo Yendore. This will of 
course hnve to be decided by the court. The statement of accounts 
submitted gn\'O the following details:-

Ltal.lilititl. 
Opon nccountll . . . . . . .. .. .. 
0 SUIIlh nnd Co. '11 ncccptnna.:c.:~, Wldc1· dil>count 
blorli,"l\gOd aud dobcnturos . . . . . . 

nook doulA .. 
SW<:k and tool" . 
t:Mb and sundrlce 

Total 

.. . . .. 

UncnUcd up oopiW, csrtml\teJ 

Deduct !or secure creditors .. 

• .. . . 
.. .. 

• .. .. .. 
.. • • 

.. .. • • 

£S?,OG1 0 2 
H,~6 18 2 
46,206 0 0 

,£130,t21 18 4 

.£:10,023 0 0 
60,267 0 0 

670 0 0 
li,OOO 0 0 

07 ,SilO 0 0 
13,000 0 0 

Total . . . • J!.84,860 0 0 
After con,siderable cliscuasion it 'Vllll resol ved thnt the affairs of the 
company would be best wound up by adof ting n voluntary liquidn. 
tion under the supervision of the Court o Chancery. 

In addition to the ca.so of the Phoenix Company, there were very 
ominous rumours in circulntion hero, on Fridt1y and Saturday ltllt, 
tl8 to the credit of certnin other firms and p orson,s said to h ave 

.been involved in the recent fo.ilUies, or by other circutnttances. I 
have some pleasure, however, in stating that, alth ough some con . 
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cerrus in thi8 vicinity were creditors for heavy amounts with ono 
London house a fortnight or so sinco, they "backed out " in time, 
having had early warnings from their London agents. H ad this 
backward movement not been accomplished, the result would, I 
am afraid, have b9en far more d.i4rultrotl8 than in the case of the 
Phoonix. I can also state, on most oxcollent authority, tha t the 
rumou1'S which ha.ve for somo time been in circulation bore, may, 
and ought to, cease, seeing that there is no longer any ground for 
whispering in tho one particular instance to which I allude. I also 
believe that in two or three other directions unfair suspicions are 
being entertained, there being vory little reason inueed for their 
propagation or existence. 

A somewhat sensational story having been circulated by the 
newspapers a.s to an alleged vory serious fire having taken place at 
t he new collieries of tile Ban-ow Stool Company, a t 'Vorsbo1·o', 
South Yorkshire, Mr. George E. Chapman, the company's colliery 
manager, writes to make several cor1·ections. H e s tates that the 
pit in which the tiro took plaee is 324 yards deep not 325ft., and 
that during the lnst twe~vo days, prior to T hursday,. the sinkings 
had passed throt1gh thin beds of Cnnnel coal wh1oh held gas, 
necessitating the \180 of safety lamps. On reaching hard spavin 
t he shaft Wl\8 bricked up nod the flues were collected above the 
s~ams where the. gas lodged in three .6in. pipes, 24ft. up the back 
sulo of the bratt1ce bonrds. After tirmg n sump shot on Thursday 
morning, however, n flash of light was seen and n alight conou'ISion 
folt, the lowest length of brattice being ob~erved to be on tire. 
" 'nter was at once pumped in, promptly extinguishing the blaze, 
and on Friday water drawing was commenced. 1\lr. Chapman 
believes that tho tire was caused by a splinter from the spavin sent 
up by the shot striking and brea.ldng one of the lJipes, the liberated 
gas being ignited by coming in contact with thtl burning fuse. 

At the Rockingham colliery of Messrs. Newton, Chambers, and 
'o., great progress has been made since March last, when the 

shaft got on fire, a depth of 290 yards having now been reached. 
Taken as a whole, trade remains in n very quiet condition, but 

there is a clearly more healthy tone than was apparent la.st week. 
The transactions on record are not numerous, and the lots of iron 
changing h!\nds are not lnrgo, so far as pig and merchant iron.s 
nre concerned, despite the downward tendency of prices. H ema­
tite pig irons are nominally quoted at the follo·.ving figures :­
l\1aryport hematite, No. 3, 82s. 6d.; No. 4, 82s.; mottled and 
white, 80s.; Bessemer, No. 1, S5s.; No. 2, 82s. 6..1.; and No. 3, 
80s. per ton, less 2~ for cash. Millom Bessomer, No. 1, 90s. ; No. 
2, 87s. Gd.; nod No. 3, 85s.; ordinary, No. 3, 85s.; No. 4, 83s.; No. 
5, 87s. 6d. to 90s.; mottled, 93s.; nnd white, 88s. per ton on the 
U8ual t erms. 

There ill a good inquiry for ship, boiler, nod armour plates, but 
very little new bU8mes11 in rails. S uch orders as have recently 
been placed locally for steel rails hnvo been at ex:ceed.ingly bare 
prices, one concern being especially spoken of in the tl'nde for its 
cutting propensities. 

The cast iron indU8tries are a lit tle busier, there being n fairly 
good call for plough plates, wire, tool steel, anu crucible s teel 
cMtings. 

NOTES FROM SCOTLAND. 
(From our oum Corrup<md{;nt .) 

THERE ha.s been a further decline in the prices of warrants in 
Gla.sgow lllArket since last week, and trade was dull almost through­
out. On Flidny only a smnll business was done at 59s. 6d. ea.sh, 
and 59&. 3d. one month fuced. The market was very quiet on 
ltionday, with few transactions, and these were effected at from 
3d. to l a. 3d. below tho rates with which the previo\18 week oloseu. 
On Tuesday prices further receded from 58s. Gd. at the opening to 
58s., with buyers offering 57s. 9d., and business wa.s inact1ve. 

To·dny (Thursday) the Glasgow warrant marke~ wn.s quiet 
throughout. There wa.s only one transaction in the forenoon, 
while bU8ine88 was dull in the afternpon, nod closed buyers 
58s. Ud. month open, 11ellers 5Ss. 3d. The reduced price of No. 3 
G. M. B. enables founders to take this quality instead of English 
it·on, so that the domnnd seems about to 1mprove. 

Makers' prices also show a fresh reduction thi8 week, as will be 
~een from the following quotations :- G. m. b., at Clnsgo'w, No. 1, 
60s.; No. ~3J 58s. 6d.; Garlsherrie, No. 1, 65s. 6d.; No. 3, 61s. ; 
Coltness, .No. 1, 67&.; No. 3, 63s.; Summorlee, No. 1, 65s. ; No. 3, 
62s.; Lnnglonn, No. 1, 64s.; No. 3, 62s.; Carnbroe, No. 1, 61a.; 
No. 3, 60s.; l\1onkland, No. 1, 60s.; No. 3, ems.; Clyde, No. 1, 6011.; 
No. 3, 59s.; Oovan, at Broomielnw, No. 1.z 60s.; No. 3, 5!>s.; 
Calder, at Port Dunda.s, No. 1, 65s.; No. 3, tl3s.; Glengarnock, at 
Ardrossan, No. 1, 68s.; No. 3, 618.; Eilinton, No. 1, Gla.; No. 3, 
59s. ; Dnlmellington, No. 1, Gla.; No. ~. 59s.; Carron, nt Grange. 
m~ut~, No. 1, 70s.; Shotts1 at Leith," No. 1, 66s.; No. 3, 6;1s.; 
Kmneill ~t Boneas, No. 1, G:.:s.; No. 3, <>!>s. 

The sJtipments of pig·iron from Scotch porls for the week ending 
the 5th inst. amounted to 8708 tons, showing an increase of 33-IS 
as compared with those of the corresponding week of 1874. T he 
shipments of ~iddlesbrough pigs at G.rangemouth for th.e week wero 
1221 tons, bemg 1160 t ons less than m the corresponding week of 
last year. 

Though undoubtedly improving, the malleable t rade does not very 
quickly grow in activity. Some sorts of manufactured iron have been 
considerably reduced in price within the past few days, bars and 
nail rods to the extent of 10s. per ton, their respective prices now 
being £8 l Oa. and £9. 

The demand for coal in the western Scotch markets hna 
materially contracted during the ln8t two wePks, and the markets 
for both home and foreign supply havo been dull. Attempts have 
b.eon mn~e by ho~ders of large stocks to press tbeir.sale at a red~c· 
t1on, which ha.s mduced some amount of speculation on fore1gn 
account. The foreign shifments la.st week were less than those of 
tho con·esponding week o 1874. Stocks n.re nearly everywhere on 
the increase. HoU8ehold coals are selling in Glasgow a t from Ss. 
Gd. to 10s. Gd. per ton; steam, Ss. 3d. to U s.; smithy; 14.8. 3d. to 
14s. 6d.; &J>lint, Ss. 3d. to 9s.; Wishaw 1\Inin, 7s. Gd. to Ss. At 
the pit bnnk, conl dross is selling aa low as ls. per ton. It is 
expected that in a short time the output will be greatlr l essened 
by the large number of miners who are leaving t he collieries, and 
engaging in other employments. I have heard it stated, 
that about 30 per cent. of the minors have left the J'its in 
this way since the present low wages were paid, an I am 
inclined t o believe tbl\t the statement is not very much 
exaggerated. This will, of course, tell upon the trade in n little 
time, though aa yet its effects have not, in the slightest degree, 
been felt. Boys are now prevented from entering the mines before 
they are twelve years of age ; and, a.s tho children of the miners 
are sent to partial employment at other kinds of work, wherever 
prac~icnble, before they have attained that agt~, the number of pit­
men will, no doubt, be also reduced in thi8 way. In the eastern 
mining counties prices have a downward tendency. There is n 
slight improvement in the demand for shipping, but it is com­
plet ely neutralised by the backward state of the home trade. At 
West Wemyss, in Fife, where a new dock has been erected for 
vessels, there waa no unpreoedentedly large shipment of coal during 
the month of May, and the H ugo Pit there is being conneokd with 
the harbour by no underground tramway. The activity at W est 
W emy88 Colliery is, unfortunately, an exception to the state of 
things prevailing in many other places. 

The Flemington Coal Company, Limited, are about to open two 
large collieries at CambU8lang near Glasgow. The minerals extend 
over 800 acres, and hM•e been leased from the Duke of Hamilton. 
Machinery of the most np.vroved kind is being obtained for the pits. 
At one of them it is est!IDated tbnt an output of 1000 tons per 
day will be attained, and the other will not fall much short of 
the eame amount. Workmen's houses are now being erected at 
these collieries. 

The miners at Pollook Colliery, near Glasgow, after being on 
strike for a fortnlght resisting a reduction of 18. per day in their 
wages, have been 1·eceived back to their work at the former rates 
of 5s. nod 5s. Gd. a day. At Balaolava, noar Johnstone, where I 
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informed you la!lt week that Merry nod Cuninghame had obtained 
warrants to eject thn minerll from their dwelling-houses, the strike 
continues, and the place is well-nigh deserted, only the "on cost" 
men remaining. In some of the larger coal producing districts in 
Ayl'flhiro, notice haa been given of n further reduction of la. per 
Jtfmin tho culliers' pny. There is an exception in the case of tho 

· arnook distlict, where, at n meeting the other day, the conl­
mas tors rcs?lved not to make a ny change a t present either as to 
wages or pnces. 

On Monday tho miners of Fife and Claokmannnn, to the number 
of about 5000, ha1la " demonstration" at Perth. Proceeding to 
that town from the various districts by train, thoy paraded the 
streets with tlags nnd bands of music, and assembled a t noon on 
the North Inch common, where they held a great public meeting. 
Resolutions were pa.ssed in f&vour of a reform of the laws affecting 
labour. 1\ir. lllncdonald, who had come from London to attend 
the gathering, delivered a long address, in the course of which he 
condemned strikes and locks·out as antiquated and barbarous, and 
predicted that in n abort time they would be superseded by courts 
of conciliation and arbitration as means of settling disputes. R e 
complimented tho miners of the two counties on their having so 
long enjoyed the eight hours' dny. 

During the week there has been an unusunlly large number of 
launches on the Clyde. 

THE NORTH OF ENGLAND. 
(FI'Om our own Corrupondent.) 

.L-:oTIIER fall has taken place in the price of pig iron during the 
last week. At Tuesday's market at Middlesbrough, No. 3 WM 
quot~d generally at!Hs., but I was able to t race one or two cases in 
which this number had actually changed hands at 53s. cnsb. 
~his is. a drop of fully 3s. per ton within a fortnigh~, n:ncl is indica­
tive of mcrea.sed weakness m the demand for the pnnotpal braDd of 
Oleveland. 

The condition of affairs ns here indicated is not perhaps to be 
wondered at. There has been n slight falling off in the quantity 
of pig iron made during the month of May, but still the total is 
higher than that of any except tho immediately precefling month; 
of the 156 blaat furnaces built, 131 are in operation. There has 
been a considerable addition made during the pas t month to the 
stock of iron in makers' bands, and otherwise the appearance of 
trade indicates a drooping tendency. T o some extent this will no 
doubt be a ttributable to tlte fact that considerably more iron is now 
being produced in Scotland and Wales. but it is probably still more 
due to a commercial and indU8trinl c1isis that has almost bordered 
on panic. 

A good deal of discussion takes place in commercial circles as to 
the position and prospects of the pig iron trade. I t is maintained 
by gentlemen, who are not ineignificnnt authorities in the trade, 
that pig iron cannot be made for lt'ss than 50s. to 52s. , and if this 
is tme, it follows that the p rofi t now made is miaernblo in the 
extreme. It is no secret, indeed, that some firJDS engaged in this 
department of the trade have recently mado heavy losses, a nd that 
only the most favourably situated firms have any cha nce of making 
a fair profit. 

T he comme~rcial situation shows signs of improvement. A feel­
ing of uncertainty is, h9wever, still prevalent, and is almost 
inevitably the conse<~,uonce of recent failures and compositions. A 
good deal of danger I S always supposecl to attend the 13th and the 
18th of the month, when acceptances fall due, at a critical time 
like the present, and I know that some firms are looking forwaru 
to the 13th of July with fear and trembling. But the apprehen­
sion may be much worse than the reality, and I hnve not heard of 
any new failures, either accomplished or anticipa ted. 

Tho annual meet ing of shareholders of the W est Hartlepool 
Iron Company

1 
;Limited, held last week, was a very unsatisfactory 

one. Owmg oniefl,y to the failure of Messrs. T hos. Richnrdson and 
Sons, the vendors of the works, the compnny have been involved 
in pecuniary embarrassments of great magnitude, and things have 
become so bad that n voluntary \vinding up was/r'>posod. I nstead 
of this, however, a scheme hl\8 been propose by Major Bcau­
mont, 1\L P., ono of the directors, for the resuscitation of the 
com{>any by means of debentures. The scheme is now before the 
cred1tol's end shareholders of the company, but some time will 
necessarily elapse before it can be adopted, if it is adopted at all. 

The heaviest cloud hns its silver liningho.nd it is gratifying at a 
time when everythir.g else connected wit the iron trade of the 
north is l ooking eo gloomy, to find that the Skerne lron Company 
Limited, lmve made a profit on the operations of the J)Mt financiai 
yenr of about £ 12,000. The greater part of this amount will, 
however, be carried forward to meet the deficiency on lnst yonr·s 
working, and hence the directors are unable to re~commend any 
dividend. 

T he Eston Grange I ron Company have now entered u pon their 
new works, nenr the j1wction of that name, between Middles­
brough and Redcnr. The company make refined iron, &c., and 
make use of Mr. Thomas' pntent puddling funlace. 

A Cln.sgow firm have commenced the erection of a now iron 
foundry at Port Clarence, on the Durham side of the T oes, near to 
tho extensive ironworks of l\1essrs. Bell Brothers. 

There is l\ tolerably steady bU8iness being done in the coal 
tmde. Some North-country coalowncrll and merchants havo been 
severely "bit" by the rece,pt heavy fnilures, nnd suspensions are in 
some quartera talked of as probable. H opes, however are enter ­
tained that the strength of most of tho firms engaged in the coal 
trade during recent years 'vill be sufficiently husbnnded to enable 
them to tide ovor present difficulties without any absolute stoppage. 

The shipments of coal from tho north-enst ports are largely in 
excess of this time lnst year. From some ports, indeed, the quan­
tity of col\l sh ipped is more than double what it was a t this time in 
1874. P rices are unchanged. 

The ironstone miners of Clevolnncl have wisely doterr.rUned that 
t bey 'vill not at present proceed with their proposed applicat ion for 
a further advance of wages. 

A lookout of ironstone miners is said to have taken p lace at the 
mines of the Rosednlo and Ferryhill lrou and Coal Company. 

WALES AND ADJOINING COUNTIES. 
(F1·om our cnon C01-rup<mcknt. ) 

MuCH satisfaction haa been given by the decision to carry on the 
Plymouth nod Aberdare properties, and, so far aa coal is concerned, 
there is no doubt this ono be done nt n profit. The Plymouth conl­
fielu is '\ll extensive one, but seven to ten years' working would 
exhaust the celebrated 4ft. seam, unless other appliances wore 
brought to bear. The present coal manager, Mr. H owells, has 
been steadily increasing the output from the time when the lock­
out was brought to an ond. He began o.t n few hundred tons, 
inorea.sed this to a thousand, and I expect will soon bring up his 
total output to 4000 t ons per week. The estimated yield of 
350,000 tons per nunum in the whole coni-field owned by the 
companies is under rather than over the mark. I should 
be inclined to put on another 20 000 tons a.t least. One of the 
principal firms buying this coal is that of Stephenson, Clarke, and 
Co., 1\nd I have a strong impression that, during the great season 
of prosperit'- which preceded the disastrous etrike, the buyers had 
the best of 1t by havmg the advantage of n long contract. I give it 
for what it is worth, but at one colliery in the district, whore the 
output wa.e 3000 tons per week, the owner produced h.is co'\l at 
10s. and sold at £1, realising £1500 per week. Those like ?fir. 
Fothorgill, who had long contracts to struggle ngainst~could not, 
of course, do so welL The ~ospective plan of Mr . .trothergill's 
intentions, but for this unluc turn, promised well. A coal-field 
in the Darran Valley wollld nve been developed when the new 
railway was employed, and a connection made between that line 
and Penydarr.:.n Works, by which thi8 compact little property 
would have been profitably worksd. 
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What is now required is that the estate should, if possible, hnvo 
tho benefit of ll1r. Fothergill's mnnagement. ' Vith that tl\e iron· 
works may be restarted eatisfaciorily ; without it I can well foresee 
that the concern will degenerate to n colliery estahlishment. As 
a coalfield, for extent and resources, that of Plymouth surpasses 
the one owned by l\1r. Crawshny, but it W BB unfortunate that 
neither should have taken the new taking henceforth known aa 
Mertbyr V1~le Coliiery, which is almost naturally appurtenant to 
Cyfnrthfn, and could well have been worked by Plymouth. 

. Now that the .strike h~ beon brought to an end a good doni of 
\'lgour ha.s been infused m to the coal department.. Some improve­
ment and a degree of hopeful prospect can be noticed at Ebbw Vale, 
'l'redegnrl Rhymney, and D owlais; but the much-longed-for turn 
in the ticte of iron affairs yet lingers. 1\lanagers cannot see how 
iron can be worked at a profit. Indeed, at ono large establishment 
tbo manager said lately, " There is no chance of starting the iron­
works profitably. A.ll that I can see is to work them at tbo least 
nmount of loss practicable, and recoup themsel ves by carrying on 
tbo coal trade vigorously." 

The South Wales Institute of Engineers mot lMt weok at tho 
Castle, and had an interesting gathering, concluding as U8unl with 
n banquet, banquets and pleasant gatherings amongst the men 
and ma.sters being tbo order of the day , and it is gratifying to note 
this as inaugurating tho new conrse of things. 

Strikes now may be confidently assumed as passed, for once n 
bMis can be arranged, and masters and men aro commit ted to a 
sliding scale, all will go on comfortably. But there is much food 
for thought pr011ented in tho wonderfully many inventions cropping 
up, principally in the large towns, to do away with or lessen the 
U8o of coal. 

I shall expect new movements shorUy in Cwm Clydnoh, and in 
the Monmouthshire district. 
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L•lbwood, Da.n~. a 0 0 o 
8L l'ol<lnbu"' 8 0 8 1& 

D .. u, por 0. 1tli. by an. Din. 
Q~oboo, P lno, Ill .. ~ 0 S4 0 

2od ........ 18 0 18 0 
8rd .•.. •.••• 9 010 10 

1874. 
~ a. A a. 
u 0 14 10 
s 10 8 lo 
• 0 8 10 
4 ' 8 ~ 
8 0 9 0 
& 10 8 0 
7 10 11 0 
1 0 8 0 
0 0 8 0 
8 IO 6 10 
t Ill I o 
• 0 4 6 
' 10 a o 
4 10 8 ~~ 
4 10 6 0 
• 0 8 10 
0 0 0 0 
0 0 12 0 
8 0 g 0 

10 0 11 0 

ll2 0 ll7 0 
10 0 17 10 
19 10 1~ 0 

1876. 1874. 
Ptr Load.. A a. A a. ~ •· A a. 

O.D&<~-. :!pruoo,J.A .. l O 0 IS 0 13 0 U 10 
Do. !lnd ...... 8 10 10 0 10 10 11 10 
no. 3r.J ..... 8 10 10 0 10 10 11 10 

=-'•• Dt"\L..,...Icll .... 8 0 9 10 10 0 11 0 
Arohan,el, yellow .. U 0 11 0 14 10 17 10 
Pcknb"'l do ...... 13 10 15 0 13 10 15 10 
Flnlantl .......... 11 10 13 10 10 10 14 10 
Momol a.nd Danlolc 0 0 0 0 0 0 0 0 
Ootheni>UJ'I, 7el. .. 0 0 0 0 0 0 0 0 

w ·b l .. ...... o o o o o o o o 
Ocfto, yellow ...... 0 0 0 0 0 0 0 0 
ChrlaUanl•. boot .... 13 0 14 10 13 0 14 IO 
01ber Norway .... e 0 11 10 11 10 18 10 
llalt..u. •lloorta ••• 0 0 0 10 9 IO 10 10 
}'lr"lo bdo., tq. oC lln. L d. L d. 0. d. L d. 

1.1\ yellow .... .... U 8 17 8 U 8 lf 8 
hi whlto ........ 13 G l4 0 13 G 14 8 
!lnd qu• ll\Y ...... 12 I 10 0 IS 6 U 0 

8 ...... vr.otndr<l. ){, .l L .t • • £ L .l O. 
Q~cbee plpt .... .. 10 0 80 0 80 0 8l 0 

Puuche4tl .... tt 0 !IS 0 !10 0 tS 0 
Da.lUc crown plpo no 0 Sl50 o ~0 0 300 0 

B rac1t ...... 180 0 too 0 S60 0 !1(0 0 

ENGINEERING SOCIETY KINo's COLLEGE, Loto.!>ON.- At a general 
meeting of this society, held on June 4th, a paper waa read by 
!llr. E . Snmuelson, on rotary furnaces. Tho author, after giving a 
brief history of mechanical pnddling, proceeded to describe Dnnks' 
and Crampton's furnacee, dwelling more particularly upon the 
latter, describing the furnace and water jacket, and showtng bow 
the fuel is mixed with a proper propo~-tion of air before it is 
injected into the furnace. He then pomted out what he con­
sidered to be the many advantages the Crampton system po1808808 
over that of Danks. Specimens of iron and steel rails, &c., kindly 
lent by Mr. T. R. Crampton, wore shown as a proof of the superior 
quality of the iron produced by thi8 p rocess. 
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