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TH E HAVRE MAR ITIME E XHIBITION. 

T HE Havre Marit ime Exhibit ion opened on the 7th 
of May. 

Will this ex hibition awaken general interes t, or will 
it prove a local affair simply? This is a secret of the 
weeks that are to follow. 

Should nothing chance to discourage the genera l in­
terest that surrounds Havre, to dampen the enthusiasm 
of the public, or to a ct to the prejud ice of the exh ib i­
tors, whose very evident desire is to sho w nothing 
but remarkable products in ever y l ine, the Inter-
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national Mari time Exhibition will prove a grea t 
success. 

The people of Havre ha ve two points of comparison 
tha t mor tl particularl y concern themselve s :  T heir 
Maritime Exhibition of 1868, which, as far as exhibition 
goes, was a complete success, is the first. The financial 
results of it were not bri lliant, but that was due to cer­
tain reasons upon which it is not necessary to dwel l. 
O n  the contrary, the Rouen Exh ib ition o f  1884 proved 
profitable. 

The Havre Exhibition, under able management, can 
have only a like good fortune . It must be sa id tha t 
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t he people of Havre would b tl  deeply humiliated should 
it prove otherwise. 

A very appropria te loca tion was selected for the Ex­
hibit ion , in the busiest quarter of the center of the 
city. Its circumference embraces one of the finest 
docks of the port-the Commerce Dock, thus named 
because it could not be finished (in 1827) e xcept by the 
financ ial co-operation of the shipowners and merchants 
of the city. For the purposes of the Exhibition, t his 
dock is now temporarily closed to navigat ion. 

In the various structures, wood has been exclusivel y 
employed. The main build ing, wh ich alone has a 
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monumen tal ch arac ter, is A rabic in style, and is si tu at­
ed in the center of Gam betta Place, over Paris S treet . 
which here becomes a tunnel. T wo fac ades overlook 
the ends of this tunnel. A third f ac ade, which is much 
longer, fronts Commerce Dock. 

The edifice is surmounted by a s pheri cal cupola th at 
serves as a base to a semaphore provided with m asts 
and rigging. On each side of the sphere ther e are two 

pendent bea�ons. Wide glazed bays o pen in the ex­
ternal facades, and allow the eye to w ander to the 
so uth th rough Paris Street as far as to the ou te r por t, 
to the sum mits of Flor ide, and to see beyond this 
poi nt the bay of La Seine, H onfleur, and the coas t of 
Gr ace. To the north , the most l imited view has for 
persp E'ctive the C i ty Hall, its ga rden, and the ch arm­
mg coast of Ingouville. 

The principal :�cade, tha t  which fron ts Commerce 
Dock, fro m w hich it is sep arated solely by a garden 
laid out on M ature Place, is the most attractive and 
most ornamented. Here are located the re staur ants, 
the cafes, the music parvilion, and a few other light 
s tructures. 

Internally, this porti on of the Exhibi tio n comp rises 
a vast entertainment hall, brilliantly and artistically  
decorate d wit h tympans rep resenting the  three prin ­
cipal ports of commerce -Havre, Bordeau x, and 
Marseil les-and with pictures by the best marine 
p ainters. It i s  lighted hy an immense stained glass 
window wh ich fronts Commerce Dock and the ga rden, 
and which lets in a floo d of soft light. 

The galleries to t he right and left, ove r Paris S tree t, 
are reserved for the e xhibitions of the m inisters 
of sta te and of the large public departments, 
and for models, specimens, plans, and dra wings 
of war and merchant vessels, and of pleasure bo ats, 
and for plans of port, roadstead, and ri ver works. 

Two endless galleri es run to the north and south of 
Commerce Doc k, parallel with Orleans Wharf on the 
one hand and J�a lll blardie Wharf on the other. 

The no rthern gallery is connected by a foot bridge 
with t he annex of Commerce Place , where is locat ed 
the coloni a.! e xhi bition, the cen ter of which is occupied 
by a Camb odian pavil ion, in which are brought to­
gether the products of Indo-China and Algeri a. For 
half of their e xtent . the two galleries are s eparated 
from the dock by a promenade provided wi th seats 
and covered with a roof. On this promen ade, it be ­
came necessary to make roo lll for certain bela ted ex ­
hibitors whose products are not affected by the open 
air. 

In Com mer ce Dock are to be seen, floating, speci­
mens of every ancient and modern naval construc tion, 
French and foreign, a lllong which are the state con ­
vette Favorite and an En glish three-m aster convert­
ed into a cafe boat. We fin u here, too, the giant and 
prehistoric oak of the Rhine, on board o f  the 
Drysphore. 

Comm el'ce Dock is d ivided in to two pa rts by a foo t 
bri dge, which allows the visitors to pass fro m one side 
to the other without being compelled to tireso mely re ­
trace their step s. 

The main entrance to the Exhibition is opposi te the 
porti co of the theater, on Gambetta Place. A second 
entrance is found on Commerce Place in the colonies 
annex. T he others, near the cente r, are on Orleans 
Wharf, opposite Ed war d Larue Street, and on Lam ­
blardie Wharf, opposite Hospital Street and opposite 
Saint Louis Street. 

The g ar den of the Exhibition and the galleries t hat 
surround it are illu minated at nigh t by the elect ric 
light.-L' Illustmtion. 

====== 
OUR OOA ST DE FEN SES. 

GENERAL H. L. A BBOTT del ivered a lec ture befo re 
the A cademy of Scien�es in  New York, on the evening 
of March 21, a summary of which is given by the 
Herald as fol l ows : 

According to General Abbo tt, the coun try needs for 
its coas t defenses : 

Heavy guns ; 
Armor -clad casema tes ; 
Disappearing gun carri ages in e arthwo rks ; 
Heavy mo rtars ; 
Submarine  mines or fixed torpedoes ; and 
Fish torpedoes. 
The le cturer said that this nation may be a ttacked in 

fou r ways : First, by fleet and army co mbined, as in  
our  revolutionary war ; second, by blockading the 
entrances to all our ports ; t hird, b y  bo mbardment of 
our seapor t cities from a long distance ; fourth, by a 
fleet forcing its way into our harbors, and ma king a 
direct attack o r  levying tribut e on our people. 

The first is not now greatly to be feared. We a re 
too distant from great pow ers, and too s trong on 

land. 
The second should be met by the n avy, and is, there­

fore, outside a d iscussion of coas t defenses. 
The third is not p robable, though it may be possible. 

The extreme r ange of 10 mil es for heavy guns cannot 
be obtained from shipboa rd, and as an elevation of 
only iii· or 16° c an be given, not over 5 to 6 miles range 
is attainable. 

T he fourth is the one wh ich is possible, p robable, 
even certain-if w e  have war before we h ave better 
defenses. 

The r ace be twee n guns and armor beg an abou t thirty 
yea rs ago, and th ere has been more development in  
ships and guns in that t ime than in the two hundred 
preceding years. The jump has been. from t he 7 in.  
rifle as the largest piece to the 110 ton Armstrong ;  in 
ar mo r, from 4t in .  of iron to the Inflexible wit h 22 in .  
of flteel plating. The new Armstrong gun of 110 tons, 
tried only rece ntly, with 850 pounds of powder and an 
1,800 pound shot can pierce all t he ta rgets, and so fa r 
guns have the victory over armo r. This gun devel­
oped 57,000 foo t tons of energy, and will  probably 
reach 62.000. Imagine the Eg yptian needle in Central 
Park, shod on its apex with hard steel . dropped point 
downward from the height of Trin ity steeple ; it 
weighs 225 tons, and it  wonld stri ke with j UMt abou t 
the e ffect of one of t he 110 ton gun's projectiles. Two 
of these gUlls are ready for the ironcl ad Benbow, and 
the I talians have several equally powerful o f  119 tons 
from Herr Krupp. The most powerful gun in the 
United States, the 15 in.  o r  the 12 in. rifle, h as a muz ­
zle ene rgy of 3,800 foot ton s. 

Sh ips l i ke the Inflexi ble  are the most powerful aflo at. 
A steel water -t ight deck extends a cross the ship, and 
she has 135 water-ti ght compa rtments. Her guns and 

engine s amids hips h ave a p ro tec tion o f  24 in. of armo r, 
an d amidsh ips she h as a cit adel c ar rying two revolving 
turrets. e ach c ontaining two 80 to n guns. Her turret 
armo r is 18 i n . thick. She can make 14 kno ts, and she 
has c ost $3,500, 000. Bu t she has a low f reebo ard, and 
the guns, therefore, get no plunging fire. 

The F rench ship Meta h as her heaviest guns moun ted 
en ba1:bette, high above the water line, giv ing a splen­
did plunging fire. 

Either o f  these ships could en te r  any of ou r h arbors 
and hold us at her mercy. 

The entr ance to t he ha rbo r of Alexandria, E gypt, 
is abou t 5 miles across. A t  the time of the bombard ­
ment the p ro tecting fo rtifications were situ ated at the 
e ast end, in  the cen ter, and at the west end. On the 
we st there were mounted 20 modern guns of great size 
and powe r, a nd there were 7 others at the e ast end. 

Al t.hough the Egyptians fought bravely, they did 
very little harm to the English fleet, wh ile on the 
second day the defense w as sile nced al togethe r. Fol­
lowin g the bombardmen t- as in Paris-came the reign 
of mob law, doing more ha rm th an the shells had 
done ; an d it is a possibility th at eve ry such bomba rd­
ment would be followed by such an overthrow- at 
least temporary -of all forms of law and o rder. 

The ships th at h ad silenced the Alexandria b atte ries 
-which had 27 heavy g uns mo re than we have-could 
reach our co asts in 10 o r  12 days, and we would have 
nothing to meet them. 

Amor-cl ad casemates a re beginning to take the place 
of masonry. A tremendous thickness of masonry is · 
built up to the very embrasures for the gun s  in the 
steel-clad turrets. This (the Gr nson) system has been 
adop ted by Belgium, Holl and, Germ any, Austria, and 
It aly. 

In 1882 Engl and had 434 heavy modern guns behind 
armored shore b atteries ; besides these at home, she 
had 92 in  he r colonies, of which 13 we re in Halifax and 
11 i n  Bermud a-fo r our express benefit. 

What we have a re brick and s tone c asema tes and 
earthworks. A sample granite casemate, with iron ­
l i ned emb rasure, was built at Fo rtress Monroe, and 8 
shots were fired at i t  f rOID a 12 in. rifle converted from 
an old 15 in. smooth bore. This gun develops only 
3,800 foo t tons of energy- a mere nothing com pared 
with the 62,000 foo t tons of the English and German 
110 ton guns. 

Gener al Abbot t show ed mos t  conclu sive p roof of the 
worthles sness of masonry for ts in pi ctures showing the 
effect of the shots. The massive 8 fee t thickness o f  
grani te was pierced and battered ti ll it looked like a 
ruin. Not a man inside would have been le ft ali ve. 

He also showed a "disappearing " gun in an e arth­
wo rk, the gun recoiling below the level of the parapet 
and being run up to a firing position by a coun te r­
weigh t. In  1878 Congress stopped all ap prop riations 
for de fenses, and nothing had been done since. 

General Abbott said that we needed submarine mines 
o r  fixed torpedoes, which should be thickl y interspersed 
abou t the channel an d be exploded by an electric bat­
tery on shore. To p reven t these to rpe does from being 
ex ploded by the enemy, the surface over them should 
be covered by pl en ty of guns. Heavy guns  and mo r­
tars were needed to resist at tacks by heavy iron-clads. 
Movable to rpedoes were val uable, but only as an auxil­
ia ry-a ve ry m inor auxiliar y-compared with subma­
rine mines. We should be cautious no t to infer th at 
torpedoes made a satisfac to ry defense alone, as they 
must be protec ted by large and small /1:uns, and they 
fo rm only a part of the chain of g ener al defenses. 

THE STEAMS HI P GREAT E ASTERN.* 
THE his to ry of the Grea t E as te rn is ful l of su rpr ises. 

I t  m ay be taken as p roved th at the presen t value of 
the ship is abou t £26,000. M r. De Mattos /1:ave, we 
underst and, £27,000 fo r he r, and he bought her by auc ­
tion. The las t sale gives nearly the same figu res. I f  
we  assume that there a re 10,000 tons of  iron in he r, we 
m ay also assu me th at if broken up i t  would not fetch 
more than £3 a ton at p resent rates ; but even if we s ay 
£4, we have as a to tal but £40,000. 'fo brea k the ship 
up would be a herculean t ask ; we very much doubt if 
it could be done for the difference between £26,000 and 
£40,000 ; her engines would only sell for old iro n, being 
entirely worthless for any o ther place than the foun dry 
once they were t aken ou t of her ; as for he r boilers -, the 
less said about them the bet te r. In one word, she 
would no t p ay to b re ak up. On the other hand, by a 
comp aratively moderat.e further ou tlay, sh e might be 
m ade the finest tra ding ship aflo at. There are two 
h arbors at aU even ts into which she c an alw ays ge t, 
namely, Milford and Sydn ey .  There are othe rs, of 
cou rse, bu t these will do ; and the ship could trade 
between th ese two ports. By taking ou t her paddle 
engines, she would be relieved of a we ight of 850 tons. 
The remov al of he r paddle engine boilers would fu rther 
ligh ten her, and would give in addi tion an enormous 
stowage space. By using her both as a cargo and a 
passenger ship, the whole of the upper p ortion could 
be utilized fo r emigran ts, let us say, and the lower 
decks fo r ca rgo, o f  which she could car ry nearly, if  not 
quite, 20, 000 tons. She would possess the great advan­
tage that, notwithstanding she was a cargo ship, s he 
would be nearly ; if not quite, as fast as any, save a few 
of the most recent addi tions to the Australian fl eet. 
There is every reason to believe that she h as been 
dri ven a t  14 kno ts by about 6,000 horse power. We a re 
inclined to think that the pow er has been overstated. 
and we have i t  on good authority th at she has more 
th an once a ttained a speed of 15 kno ts. Let us assume, 
howeve r, that her speed is to be 13 kno ts, or about fif ­
teen miles an hour. Assuming the power re quired to 
vary as the cube of the speed, if 6,000 horse power gave 
14 kno ts, then about 4,800 would gi ve 13 knots-sa y 
5.000 horse power. Now, good compound e ngines of 
this power ough t not to bu rn more than 2 l b. pe r 
horse per hour, o r  s ay 4'5 tons per hou r, o r  108 tons a 
d ay. Allowing the trip to Aust ralia to t ake fo rty 
days, we h ave 4,320 tons of coa l-say 5,000 tons fo r the 
trip. Th e Etruria burns about this quantity in the 
run to New York and back. For each ton of coal 
burned in the Great Eas tern abou t 15,000 tons of ca rgo 
and 3,�00 p assengers could be mo .ved about at miles. 
T here IS, we need hardly s ay, noth mg aflo at WhI Ch can 
compare in economy of fuel with this. Taken on 
another basis. we m ay compa re her with an ord inary 

ca rgo bo at. In such a vessel about 3,000 tons of grain 
can be moved at 9 kno ts an hour for 600 ho rse powe r­
that is Ii tons of cargo pe r horse powe r. Reducing the 
speed of the Great Eas tern to 9 kno ts and about 2,000 
ho rse powe r. we h ave 9 tons of cargo moved at 9 knots 
pe r_horse powe r '

h
sO that in the r elation of coa l b urned 

to cargo moved s e would be nearly twice as economi ­
ca l as any other vessel aflo at. 

The impor ta nt question is, Wh at would the neces­
sary altera tions cos t? Much, of c ourse, would depend 
on wha t was done. A very large part of the present 
sc rew engines could  be used. For example, the crank 
sh af t, some 2 fee t in diame te r, is a splendid job, and no 
diffi cu lty need be met with in workin g in nearly the 
whole of the presen t f raming. If the engines were 
only to be compound, two of the existing cylinders 
migh t be left where they ar e, two high -pressure cylin­
ders being substitu ted fo r the others. If trip le exp an­
sion we re adopted, then new fmgines would be wanted, 
but the presen t cr ank and screw shafts would answer 
perfectly. The present screw would have to be re­
moved and one of smaller diameter and less pitch pu t 
in i ts place. All things conside red, we believe that for 
about £75,000 the Grea t Eastern c 6uld be entirely reno­
vated and remodeled inside. Her owners would then 
h ave for, say, £100,000 a shi p w ithou t a rival. Her 
freigh ts mi ght be cut flO low that she wo nld always 
have car go enough, and he r speed and moderate fares 
ough t to at trac t plenty of passengers. Sum up the 
ma tter how we lIlay, there appears to be a good ca se 
fo r further investigation an d inquiry as to the pros­
pe cts of suc cess for such a s hip in the Australian trade, 
and the opinion of merchants and othe l's in Me lbo urne 
a nd Sy dn ey ough t to be obtained . Something would 
be gained even if the opinions of u nprejudiced experts 
we re adve rse. We migh t then rest conte nt to rega rd 
the ship as an utte r failure, and no t objec t to s ee her 
sunk and filled with concre te t o  play the pa rt of a 
breakwater. Un til, h owever, such an opinion has been 
expressed afte r  full discussion, we must continue to 
reg ard the ship as fi t  fo r some thing better th an a 
music h all and d ancing saloon.- The Engineer. 

It is always that which is most unlikely to ha ppen to 
be l' which occurs. Not long since we reco rded her sale 
by auction in Liverpool for £26,000. It was st ated that 
her purch asers were going to fit he r o ut for the Austra­
li an trade, and t hat she would a t  o nce be sent fr om 
Dublin to Glasgow to be fitted wi th ne w engines and 
boile rs, and to unde rgo thorough re novation. Lord 
Ravenswo rth, in h is ad dress to the In stitu ti on of N aval 
Architects, spok e recently of the bright f uture before 
her in that Austr al ian trade for which she was s pec ia lly 
built. Yet at this mom ent the Gre at E astern is lying 
in he r old berth in  the Sloyne at Liv erpo ol, and unless 
some thing else a t  present quite unforeseen takes place, 
s he will once more play the u ndignified part of a floa t­
ing music hall. It seems tha t  although s he w as ce r­
tainly sold, as we have sta ted, the t ransac tion wa s not 
completed. Her owners then cas t about for the nex t 
highest bidder, who at once took he r. He is, we under­
st and, a M an chester cotton sp inner. and he paid £25,-
500 for her. It is no secre t tha t  Mess rs. Lewis made a 
cons iderable sum ou t of the ship  l ast year, and the 
knowledge of this f act h as no dou ot induced her pres-
ent owner to follow their ex ample. The ship left Dub- THE NEW GERM AN CORVETTE GREIF. lin on Sund ay, Ap ril 3, under he r own stea rn and in tow 
of two Liverpool tu gs, the Bri llian t St ar a nd the O UR cut represen ts the co rve tte Greif-th e lates t ad ­
W restle r, and arrived in the Me rse y withou t acciden t dition to the Ge rman fleet -on its trial trip, M arch 10. 
on Mond ay, afte r  a passage of only thirteen hours. As other n aval powers, especi ally England and France, 
Mr . Reeves, fo rmerly he r chief office r, h as been made have l ately built corvettes and cruisers which c an 
captain.  Mr. Jackson is still chief enginee r. We can - tr avel f ro lll 17 to 18 knots, while the fastest German 
not at p resent explain the fact that she wen t more Lh an boa ts, Blitz and Pfe il, can ma ke only 16 knots an hour, 
twice as f ast as she has done recently, he r engines th e chief of the Imperial Admi ralty decided to con­
ma king as m an y  as 36 revolutions a minute, s ave on the s truc t  a co rvette which should be the fast est vessel i n  
assumption that w hi l e lyin g at Dublin much o f  the the world. T h e  order wa s given t o  the ship and engine 
enormous g rowth of seaweed on her b ottom di ed off, as corpo ration " Germani a," of Berlin and Keil, in April, 
will sometimes h appen as a result of change of wat er. 1885, the requirements being tha t the engines should 
Her engines and boilers , too, have had a goo d overh aul gene rate 5,400 h. p. , an d that the vessel, when loaded, 
by Mr . Jackson, and this may account in p ar t  fo r this should have a speed of 19 knots, a point  which has 
improvement. It is much to be regre tte d  th at the neve r been reached by any boat of its size. The hull i s  
scheme of using the ship fo r he r legitim ate purpos e has made of the best Germ an s teel of Krupp's ma nufacture, 
not been c arried ou t. It i s  not, howeve r. y et too l ate. and measures 318 ft. in length at the wa ter line, with a 
The Great Eas tern w as 'no t a s uccess in Dubl in, for one breadth of beam of 33 ft. , the de pth from keel to deck 
reason , that a bee r and spirit license co nld no t be ob- being 22 f t. It dr aws about 11 ft. , and has a displace­
tain ed for her. It  is s aid th at notice has been given at ment of 2,000 tons . 
the Birkenhead police cou rt th at any ap pl ication fo r a As the ves sel is to be used p rincipally as a di 8patch 
license of a simil ar kind will be opposed. Whe ther th e boa t and for reconnoitering, and as -o n  accou nt of its 
ship wil l  b e  as popu lar a resor t without as she was with great spe E'd-i t w �ll not be obl ig E'd to come into confl ict 
a l icense, we cannot pretend to sa y; and we may add with larger and s tronger men-of -wa r, no great prepara­
that all our predi l ec tions are ag ains t her degra dation tions for protectio n were needed, nor was it necessary 
to the status o f  a floating music hall. The grea ter he r that i t  Mhould be heavily armed, all available room 
f ailure as such, t he greater the chance of her being put bein g  devoted to the engines, boiler !', an d the storing 
to a bet ter use ; and it lIlay hel p to that desi rable end of co al ; these occupy more than half the leng th of the 
i f  we say here some th ing concerning the way in vessel, le aving only space enough for the accommoda­
which she could be rendered a co mmerci al succes s a s  a tion of the o fficers and c re w  at the en ds. The arm ament 
trader. consists of five Hotchkiss revolving guns on each side, 

* See Engraving in SUPPLIIl:l4I1lI(T No. 584. 
and a 4 in. gun at e ach end, the latter being s o  
arranged that each one can sweep half t he horizon. 
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THE NEW GERMAN WAR STEAMER GREIF. 
The keel w as lai d i n  August, 1885, and the ship w as 

l aunched July 29, 1886, on wh ic h  occasion i t  was chris­
tened Grei f . On the tri al tri p it w as found that the 
slender sh ape of the vessel ad apted i t  for the develop · 
ment of a very high rat e of spee d unde r f avor able con­
di tions, when i t can m ake at least 22 knots an ho ur, so 
th at the speed of 19 knots an hour g uar anteed by the 
bu ilde rs c an cert ainly be re ac hed, even w hen t raveling 
a t  a disadv ant age. In spit e of i ts gre at length, the 

Greif c an be e asily m an euve red. When movin g for­
w ard at f ull speed, it c an be m ade to descri be a circle 
by p rope r m anipul ation o f  the rudder, and by turning 
one screw fo rward and the othe r backwa rd, the shi p  
c an be turned in a ch anne l o f  i t s  own length. 

A l arge and rapid cr uiser, also fo r the German navy, 
is being bu ilt by the corpo ration " Ge rm ani a. This 
vessel is  of abou t the s ame leng th as th e Greif, h as 
more t han double its displ acemen t, and wil l m ake 18 

1=. L.E. V ATI DN 

knots an hour, an unusual r ate of speed for a vessel of 
its cl ass. It will be launched by the l ast of the sum­
Iller or e arly in the fall. 

TWIN SCREW T ORPED O BOA T. 
WE give sever al il l ustrations of a se a going twin 

screw torpe do bo at lately built for the It alian gove rn­
ment by Messrs. Yarrow & Co. , of Popl ar. The vesse l 

TWIN SCREW TORPEDO BOAT FOR THE ITALIAN GOVERNMENT. 
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in qu estion is 1 40 ft. long by 14 ft. wid e, and h er dis­
plac em ent approach es clos e on 100 tons. 'I'he en gin es 
ar e of th e compound surfac e cond ensing type ordi ­
nar ily fitted by this firm i n  th eir torp edo boats, ex ­
c ep ting wh er e  tripl e compounds are fitt ed. Th e gen­
era l arrangem ent is shown by th e s ectional plan. As 
will b e  notic ed. there are two bo ilers, on e b efor e and 
the other aft of th e en gin es, and either boiler is ar­
ranged to su pply eith er or both the engines. Yar­
row's pat ent wat er tight ash pans are fitt ed to each 
boiler, to pr ev ent th e fir e b eing extingu ished by a s ud ­
den influx of wat er in to the stokehold. There i s  an 
ind ep en dent centr ifugal pum ping engin e arrang ed to 
tak e  its suction from any compartment of th e boat. 
There are also steam ej ectors and hand pumps to each 
compartm ent. Th ese compartm ents ar e v ery numer ­
o us, as the space is much subdivid ed, both from con ­
siderat ions of str ength and saf ety. Bow an d stern 
rudders are fitted , each having ind epend ent  st eam 
ste ering g ear, bu t both rud ders can b e  work ed in un i­
son, or th ey can b e  imm ediately chang ed to hand g ear 
wh en n ecessary. Th e accommoda iiion is v ery good for 
a vess el of this Glass. Officers' and p etty offic ers' 
cabins are aft, whil e the cr ew 'is b erthed forward . 

The armam en t  consists of two bow tub es built in th e 
boat. Th er e  ar e two turntabl es, as shown in th e il lu s­
trations, each fitt ed with two torp edo tubes. Th ese, 

it will b e  notic ed, are not arrang ed parall el to each 
oth er, but lie a t  a small angle , so tha t if both to rp e­
do es are eject ed a t  onc e, th ey wil l tak e  a som ewhat 
di ver gent cours e. Messrs. Yarrow have introduc ed 
this plan in o rd er t o  give a b ett er chance for on e of 
th e torp edo es to hit th e vess el attack ed. Th ere ar e 
two quick firing three pound er guns on d eck, and 
there is a pow erful search ligh t, the dynamo and engine 
being plac ed in th e gall ey co mpartment. 

W e  beli eve, says Enginee1'ing, this torp edo boa t, to­
g eth er with a sister v es sel ,  built also for th e Italian 
governm ent, ar e the fastest v ess els of th eir class yet 
tri ed, and it is certain that the Briti sh Navy does not 
y et poss ess a cra ft to equal them. It is an extra­
ordinary and lam entable fact that Great Br itain,  which 
claims to b e  the for emost naval pow er in th e world, 
has al ways b een behind the tim es in the matt er of 
torp edo boats. 

The o fficia l trial of th is boat was r ec entl y mad e in 
the Low er Ho pe in rough w eather. The following is 
a copy of th e offic ial record of the s ix runs on the m ea­
sur ed m il e: 

oS . 
w ... £ � '" oS ... ...... p, "" ... >00 

� 'il '0 " .� 
P'1 P:i 

-- --
lb. lb. 

1 130 32 

2 130 32 

3 130 32 

4 130 32 

5 130 32 

6 130 32 

Means .. 130 32 

oj " " " " ?-
--
in. 
28 

28 

28 

28 

28 

28 

28 

... " Po 
en • "" o� �§ ::;:: .,...., o� > Pi --

-d " '" Po w. 

---

373 22'641 

� '" :;.: 

--

24'956 
372'727'272 

25 ' 028 
372 22'784 

25'028 
377 27'272 

25'248 
375 23 ' 225 

25'248 
377 27'272 
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Second Means. 

-_._---

24'992 

25'028 

25'138 

25'248 

25 ' 101 k n  0 t s 
per 
hour. 
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SOME RECENT H IGH SPE ED TWIN SCREWS.* 
By E. A. LINNINGTON. 

O NE of the most in teresting and val uable featur es in 
the d ev elopm ent of naval construction in rec ent y ears 
is th e gr ea t  advanc e which has b een mad e in th e 
sp eeds of o ur war ship s. This advanc e has b een gen ­
eral, and not confin ed to any particular v ess el or class 
of vess el. Fro m th e first class armor ed fight ing ship 
of abo ut 10 ,000 ton 8  displac ement do wn to the COIll­
parativ ely diminutiv e cruiser of 1 , 500 tons, the very de­
sira ble quality of a high spe ed has be en prov ided. 

Th es e  ar e all twin screw ships, an d each of the twins 
i � driv en by its own set of engin es and lin e of shafting, 
so that th e prop elling machin ery of each ship is dupl i­
cat ed thro ughout. The sp eeds attained indicat e a 
high e ffic iency with th e twin sc rews. In all ships, bu t 
mor e esp ecially in high sp eed ships, success d ep en ds 
largely upon the provision of propell ers suit ed for the 
work th ey have to perform,  and wh ere a high propul ­
siv e e fficiency has b een s ecur ed, there is no doubt th e 
sc re ws are worki ng w ith a high efficiency. The princi­
pal purpose of this pap er is to record the particula rs o f  
the propellers, and th e results of th e trials of sev eral 

tim es a li ttle below th e av erage for the whole of the 
trial. �'h e r evolu tions ar e th e m ean for the two sets of 
engines, and the Lh. p. is th e s um of th e powers of the 
two sets. The p itch of the scr ew is m easur ed. The 
bolt holes in the blade flang es allow an adjust ment of 
pitch, bu t in each case t he blad es w ere s et as n early as 
possible at the pitch at whic h t hey were cast. 'I'h e 
par ticulars giv en in the tabl e may be tak en to be as re­
liable and accurat e as such things can b e  obtained, and 
for each ship there are corr esponding data ; that is, the 
powers, sp eeds, displac ements, r evol ut ions, pitch es, and 
o th er it ems exist ed at th e sa me ti me. There are a 
f ew poin ts of d etail ab ou t  th es e  propellers which d e­
s erve a passing notic e. In Fi g. 1 is shown a fore and 
af t s ection through th e boss. It w ill be observ ed that 
th e flang es of th e blad es ar e sunk into the boss, and 
that the bolts are sunk into the flang es. Th e rec ess 
for th e bolt heads is covered with a th in plate having 
th e c urve of th e flang e, so that th e fla ng es and the boss 
for m a s ection of a sph er e. This method of constr uc ­
tion is  a littl e mor e expensive than exposed flang es and 
bolts, which, however, r ender the boss a h uge churn. 
With the high r evolu tions at which th ese scr ews work, 
a sphe rical boss is extrem ely de si rabl e, but, of course , 

Fig,l 
the deta ils need no t be exac tly as shown in the illustra­
t ion. The con ica l ta il is fitt ed to preve nt loss with 
eddi es b ehind th e flat end of the bo ss, and is particu­
larly valuable with th e scr ews of high speed ships. 
Th e light hood shown on the ste rn bracket is for the 
purpose of prev enting eddi es behi nd th e boss of th e 
stern bracket, and to save the resistanc e of the flat face 
of the screw boss. Th e edg es of th e blad es ar e cast 
sharp, instead of b ei ng round ed at the back, with a 
small rad ius, as i n  th e usual practice- the obj ect of 
the sharp edge being the diminution of the edge re ­
sistance. The driving k ey ext ends the whole l ength of 
the boss, and the tapered shaf t fits throughou t i ts 

l ength. 
Th ese points of detail have been fea tures of all 

Ad miralt y screws for some years. 
The frictional r esistanc e of screw p ropell ers is alwa ys 

a fruitful source of ineffici ency. W ith a given scr ew, 
the loss du e t o  friction may be taken to vary appro xi­

ma tely as the square of the spe ed. This i s  not to say 
that the frictiona l resistance is great er in proportion to 
the thrus t at h igh than at low spe eds. The blades of 
scr ews for any sp eed should ue as smooth and clean as 
possible, but for high spe ed screws the absolute saving 
of friction may b e  con siderable with an improvem en t  
of th e surfac e. Th er e  is no p ermanent advantag e in 
polishing the blades. No dou bt th er e is some advan ­
tage for a l ittl e time, a nd, pro bably, bett er results may 
ther eby be sec ured on trial, but the blad es soon be ­
com e rough, an d sh ell fish and weed appear to grow as 
rap idly on r ec ently p ol i�hed blades as on an ordinary 
surfac e. These screws ar e -of g un metal. Th ey w er e  
fitted to th e ships in the cond ition in which th ey left 
the foundry. It app ears that within c ertain limits 
m er e  shap e of blade does not affect the efficiency of the 
scr ew, but, with a given n umb er of blades and a given 
disk, th e possib le varia tions in the form or distribu · 
ti on of a given ar ea are su ch that diff eren t results may 
be r eali zed. The shapes of the blades of these pro­
p ellers are shown in Figs. 2 ,  3, and 4. It will be seen 

of th ese high speed twin scr ew ships. The table giv es tl th f 11 th th e l eading particulars of several class es of ships, the the shapes ar e not e xac y e same or a e screws, 
bu t th e diff erenc es do not call for much r emark. partic ulars of th e screws, and th e r esults obtain ed on Fig. 2 shows the blad es for t he A scr ew. C and D the m easur ed mile trial s from a ship of each class, ex- hav e the same form . Fig. 3 Eohows in full lin es the c ept C .  T he v essels whos e trials ar e ins erted in th e ul ades of th e B scr ew, and, though v ery narrow at the table hav e not ueen s elected as showing th e high est tips. th ey, l ik e A, are after th e G riffith pattern. The sp eeds for th e s ev eral classes. Exc epting C, th ey are blad es of E and F ar e of a similar shape, as shown in th e ships which hav e been run on the m easur ed mil e  Fig. 4, and appr oach an oval form ra th er than the at or n ear th e d esign ed load water line. On ligh t Griffith patt ern. 'I'h e particular s of thes e. propell ers draugh t trials, sp eeds hav e been attain ed from half a would be consider ed incompl ete withou t som e ref er ence knot to a knot high er than thos e h er e  r ecorded. No to their positions with resp ect to the hulls. When d e­ship  of th e class C has y et been officially tri ed on th e ciding th e positions of twin screws , th er e is room for measured mile, b ut a s  s everal are in a forw ard �ta te, var ia tion, v ertical ly, longitudinally, and transv ersely. p erhaps th e actual data fr om on e of th em may shortly d ' h be obtain ed. All th ese m easur ed mile  tr ials w ere mad e For th ese scr ews ,  th e immers ions ins erte III t e table 

und er th e usual Admira lty conditions, that is to say, give the ver tical positious. The imm ersion in A is 9 ft. , 
show ing what may be done in a d eep draugh t ship the ships' bottoms and th e screws w ere clean, and the w ith a small scr ew. Whatev er th e value o f  deep im­for ce of th e wind and state of the s ea were not such as 

to mak e th e trials us el ess for purposes of compariso n. m ersion may b e  in smo oth wa ter, th er e  can be no q ues-
t ion that i t  is much enha nc ed in a s eaway. Th e longi­On such trials the i .h. p. is obtain ed frolll diagrams t udinal positions are such that the c ent er of th e scr ew tak en whil e the ship is on th e mil e, and th e revolutions is about on e-fifth of the d iam eter for ward of th e aft ar e r ecord ed by mechanic al cou nters for th e t ime occu- side of the rudder pos t. The positions may, perhaps, pi ed in running the mile. Not less than four runs ar e d iff er somewhat from thi s  rule without appr eciably 

�nad e ?urin g a tri �l extendingov �r sev eral h ?urs. T he aff ectin g th e p erfor manc e, but, if any alteration b e  
!. h. p. m t �e ta bl e  IS not n ec essar.Ily th e max !m �m dur - made, i t  would probably b e  b et ter to pu t th e screws a I llg th e trIal, for th e av erage whlle o n  th e lillIe IS som e-

I littl e fa rth er af t l'a th �r than forwar ?-. Th e for ward 
• A paper recently read before the Institntion of Naval Architects, I ed ges of th e blad es a le .from 2 f�. to 3 ft. clear of . the 

London. legs of the bracket which c ar nes t he a fter bearlllg. 

The transverse positions are decided, to some exten t, 
by the distanc e b etw een the c enter lines of th e engines. 
As r egards prop ulsive efficiency, i t  would app ear tha t  
th e near er th e screws are to the middle line, the less is 
the resis tanc e du e to the shaft t ub es and brack ets, and 
the gr eater is the gain fro m the wa ke in the screw effi­
ci ency, bu t, on the other ha nd, th e gr eater is th e aug­
m ent of the ship's r esistanc e, du e to the action of the 
screws. F urth er, th e nearer the scr ews are to the hull, 
the less ar e th ey expos ed. B ut exp erience i s  not want· 

ing to show that the vi brat ion may be troubl esom e 
wh en the blad es come within a few inch es of th e hul l. 
Th e averag e of the cl earanc es b etw een the tips of the 
blades and the r espective hulls is about one- eighth of 
th e diam et er of the screw. 

An in terest ing and no teworth y fac t in connection 
w ith th ese prop elle rs is the wide di ffer ences in th e 
pitches and revolutions, though the products of the 
two do no t greatl y vary. Such d iffe rences ar e extreme­
ly rare in th e mercan tile marin e for similar spe eds, but 
in war ships they ar e ins eparable from the conditions 
of the engine desi gn. As a gen eral rul e, wi th (revo lu ­
t ions X pitch) a cons tant, an incr ease of revolu tions 
and the cons equen t decrease of pitch allow a diminu­
tion of disk and of blade area-other modifyin g con · 
dit ions, such as the thrust, sl ip, n umber, and patt ern 
of blad es, being the same. The scr ews for E and F are 
in terest ing, because, wi th practically t.he same s peeds 
and slips, ther e is a consid erabl e difference in th o r evo­
lut ions. It will be obs erv ed that F is a vessel of fin er 
form and a little le ss displacemen t than E, and, there­
fore, has l ess r esistance. Althoug h E has the great er 
resistance and th e sc rew the smaller di:���er, the higher 
revol utions permi t the use of a small er scr ew. B ut 
from this  example the infl uence of the high revolu tions 
in d illlin ishing the size of s crew do es not appear so 
grea t as some emp �ric al rul es would indicate. The 
screws for A and B are also wor th y  of at tention . Al­
though the ship A has a much grea ter resistance than 
B, th e screw of the former is m uch the smaller, both in 
th e blade ar ea and the disk. A's screws, howe ver, i n  
add ition to 22 per c en t. mor e revolutions than B, have 
a much larger sl ip, and t he blades have rath er a fuller 
form at th e tips. Compar ed with the prac tice in the 
m ercan tile marine, th e revolu tions of these scre ws a re 
ve ry high, and from the for egoing remarks it may ap­
pear that much larger sc rews would be req uire d for a 
merchant ship than for a war ship of the sam e d is­
placement and speed. There would, however, b e  sev­
eral items favorable to th e use of small sc rews. Fo r a 
given displacem en t  the resistance would be l ess in the 
mercantil e ship, and with the lower r evol utions th e 
propor tion of blade area to the disk could be increas ed 
without impair ing the efficiency. Thus in passing 
from the war vessel to a merchan t ship of the s am e  
displacemen t, there are the lower revolutions favorable 
to a larger scr ew, bu t, on the other hand, th e smaller 
r esis tance, larger proportion of blade ar ea, and the 
coars er pitch, ar e favorable to a diminution of the 
screw. The ship B has a v er y  large screw at 88 revol u­
tions, b ut the tips ar e ver y narrow. If the blade w ere 

as dot ted for a diameter of 16 ft. , the same work could 
be done w ith the same revol utions, bu t with a l it tle 
coarser pitch and a lit tl e  mor e slip. 

Th ere is so mething to be said for large sc re ws wi th a 
small proportion of blade ar ea to disk. For instanc e, 
two b lad ed screws have fr equently giv en b et ter res ults 
than four blad ed 'screws of smal ler diameter, n egl ec t­
ing, of course , th e qu es tion of vibrat ions. Twin screws, 
however, should, as a r ule, b e  made as small as possible 
in diame ter without loss of effici ency. The advantag es 
of small twin screws ar e the shor ter shaf t tubes and 
stern b rack ets, deeper immersion, and less exposure as 
compared with large screws. 'I'he exposure of the 
scr ews is usua ll y  considered an objection, bu t, p erhaps, 
too much has be en ma de of it, for thos e well q ualifi ed 
to speak on th e subj ect conside r that caref ul hand ling 
of the ship would, in most cases, pr ev en t  damag e to 
the screws, and that where th e exposur e is unusually 
g reat, eff ec tual protection by portable protectors pre­
sents no insuperable difficulty. 

HIGH SPEED TWIN SCREWS. 

Ship A.1Ship B. Ship C. Ship D. Ship E. Ship F. 

Length, ft....... .. 325 315 
Breadth, ft........ 68 01 
Draught on trial, 

forward ......... 26ft 2in 24ft 6in 
Draught au trial, I 

aft ........... '" 27ft 3in 25ft 6in 

300 56 300 
46 

15ft 6in 
19ft 9in 

220 250 
34 32� 

12ft lOin 13ft lin 

15ft 2in 14ft 7in 
Di spl a c e m e nt, 

tons... ...... .... 9,690 7,645 5.000 I.M.S., sq. ft...... 1,560 1,287 1,000 
S p e e d  of ship. 

knots......... .. 16'92 17'21 18'75 

3,584 
744 

1,560 1,544 
438 392 

16'91 17 18'18 
I.H.P .............. 11,610 10,180 8,500 6,160 3,115 3,045 
Revolutions pe r 

minute.. .... ... 107'2 88 120 122'6 150'4 132'1 
Pitch of screw.. 19ft 5in 22ft 
Slip, per cent...... 17'6 10 
Diameter of screw. 15ft 6in 18ft 14ft 6in 
Diameter of boss.. 4ft 4iu 4ft llin 3ft 9in 

18ft 9in 17ft 6in 12ft 7�in 14ft 9in 
14'2 9'7 11·4 
13ft 10ft 6in 11ft 

3ft 5in 2ft 9in 2ft lOin 
3 3 3  Number of blades. 4 4 3 

Blade area of one 
screw .... ....... 72 87 60 47 24 24 

Shape of blade .... Fig. 2. Fig. 3. Fig. 2. Fig. 2. Fig. 4. Fig. 4. 
PItch 

1'25 1'22 1'3 1'34 1.2 1'34 
Diameter 

Disk 
--- 2'62 2'92 2'75 2'82 3'6 3·96 
Blade area 
Im mer sio n of 

screw . . . ... . . . .. _ 9ft 5ft mn 4ft 4in 2ft 9in 1ft lOin 

The slips of these screws vary from 10 to 1 7% p er 
c en t. ,  which is certainly not an ext ensive range, con­
sid ering the widely diff eren t working conditions. Slip, 
as an indica tion of th e effici ency of th e screw, is not 
only an interes ting sub ject, bu t it is of ten one of im­
portanc e. In th ese ships, however, there is nothing 
about the slips which would give ris e to an y do ubts a s  
to the fitness of t he screws for th eir work. 

The anci en t  fallacy tha t small slip m eant a hi gh 
screw efficienc y was suppor ted by the great authority 
of th e lat e Prof esso r Rankin e. Exp eri ence prov ed that 
cons id erable slips and effici en t  scr ews w ere companions. 
The lat e Mr. Fro nd e  off ered an e xplanation of this gen­
eral rule in a pa per read before this Insti tution in 1878, 
and gave a curve of effici ency with varying true slip. 
In Mr . R E. Froude's paper las t y ear th ere was a form 
of th is c urv e, with an arbitra ry abscis sa s cale for the 
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slip, devised to illus trate in one di ag ram the wide con­
di tions cove red by his experimen ts. In the sc rews now 
under consideration, t.he values of the dl:��!'r v ary 
only from 1 '2  to 1 -34, and fo r these the absciss a v alues 
fo r the s ame slips do no t di ffer much. Taking the 
me an v al ue. and bringing the -slips to a ?ommon sc ale, 
Fig. 5 is obt ained, which would approxIm ately rep re­
sent the rel ation be tween the efficiency of any one of 
these screws and its true slip , if this cu rve were appli­

c able to full sized screws propelling actu al �h ips. The 
slips in Fig. 5 being real o r  t rue, are- no t the slips of 
commerce which are the app aren t slips , such as those 
given in the t able. Le t us end eavo r to spli t.up these 
re al slips into the app arent slips and ano the r Item, the 
speed of the wake. We then at once mee t wi th the 
difficulty tha t  the w ake in which the screw works has 
no t a unifo rm motion. Complex, however, as are the 
motions of the wake, the screw may be assumed to 
work in a cylinder of w ate r h aving such a uniform fo r­
w ard veloci ty as will p roduce the s ame effec t as th e 
actual w ake on the thrust of the screw. It is then 
re adi l  y seen th at the re al slip is the sum of the app a­
rent slip and the speed of the hypo the tic al � ake. To 
make thi s  clear , let V be the speed of the shIp, V. the 
speed of the screw , i. e. , revolu tions X pitch, and V the 
speed of the wake ; then-
AIJp arent slip = Vs - V. 

Re al slip = V 8 - speed of ship wi th respect to the 
w ake. 

" 
= Vs - ( V  - V )  = (V. - V) + Vw. 
= Apparent sl ip  + speed of the wake. 

If  the app aren t sli p be zero, the re al sli p is the f pee 1 
of the w ake, and if the apparen t slip be neg ative, th � 
re al slip is less t.ha n the speed of the wake_ The real 
slip is greater th an the app aren t slip ,  and can nevl r b �  
a negative qu antity. From Mr. Froude's model ex­

periments, it appears th at th is speed of w ake for th ! 
A class of ship amounts. to abou t 10 per cen t. of th� 
speed of the A s(,rew. I f  this value i s  correct, then the 
re al slip is (10 + 17'6) per cen t. ,  or 27'6 per cen t. '.rhis 
is shown in Fig. 6, where 0 is the poin t of no slip, being 
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te r fo r a given set of condi tions ma.y, as a rule, be a 
comple te solu tion of the problem of the design of a 
screw, bu t these assumptions do not. cover all the neces­
sities of actu al prac tice, which m ake i t  extremely de­
si rable to know something abou t the influence or 
efficiency of v arious proportions of bl ade a re a  to disk, 
and of the form o r  dis tribu tion of a given are a. 

During the discussion which followed, Mr. John s aid 
th at, bo th as reg arded the me rc antile ma rine an d the 
Roy al N avy , there were few dat a to work upon, bu t 
few ships having been built with twin screws. Mr. 
Linning ton's propo rtions of pitch to di ameter of 1 '2 to 
1'34 w as no t inva ri ably adhered to. He mentioned a 
couple of sm all twin screw vessels where the propor­
tion of pitch to di amete r c ame nearly to 1 '5, an d he 
remembe red a few ye ars ago the propellers in one of 
these vessels being ch anged and the pitch increased , 
the resul t being a ve ry consider able improvemen t. He 
believed they migh t go with quick running twin screw 
engines to a la rge r propo rtion of pitch to diame te r  
th an they could w.i th a sipgle screw. He Jll!gh t 
ins tance the ch ange m the IrIS. She was first e ng�ned 
wi th the pitch equ al to the di amete r, and she gamed 
two kno ts o r  the re abou t when the di ame te r  w as re ­
duced 2 f t. and the pitch incre ased 2 f t. 

Admir al De Horsey said th at he tried experimen ts 
with the single screw in the Auror a. She had a 
fea thering serew, and when the s aps were used to 
assist, they commonly alte red the pI�ch of the screw 
acco rding to the s treng th of the wmd. The screw 

could be alte red while i t  was revolving, and as the 
wind freshened they co arsened the pi tch , and when 
they wanted to s top the e ngines they coa rsened the 
pitch so as to bring the screw right for e and af t, so 
that. they never al tered the way of the ship in ch anging 
from ste am to sail alone. The reason why twin screws 
had been adopted in the n avy w as th at if one was 
d am aged there was the o the r still avail able. Bu t it 
gave them a still further adv an tage , as i t  e nabled them 
to have a for e and af t bulkhe ad, which with a single 

screw w aR difficul t. The mercantile marine had no t as 
yet looked f avorably: on twin screws_ Thei r fines t a�d 
f as tes t ships we re s mgle serews, prob ably bec ause, III 
very bad weather, the single screw w as bet ter. 

Mr. Spyer said tha t in designing propelle rs fo r ships 
of war, they were obliged to attemp t to obt ain  t?e 
highest poss!ble speed, and th at .was not. �ecess anly 
coincident WIth a propelle r of m aXlInUlll effi Cle ncy_ On 
the other hanil , fo r merc an tile pu rposes, coal consump ­
tion was obviously of p ar amoun t impo rt ance, and the 
speed of any particul ar vessel mus t be obt ained wi th 
the sm alles t possible amoun t of indic ated horse power, 
and a propeller of m aximum efficiency. Rega rding the 
position of the p ropelle rs in a sm all pinn ace, the pro­
pellers we re shifted six or seven inches fu rthe r out , and 
with about ten per cen t. less indic ated horse powe r she 
obt ained th ree ten ths of a knot mo re speed. 

Mr_ Ba rnaby asked M r. Linning ton whe ther, in de­
signing twin screws fo r a vessel of 8,000 i .h.p. , he would 
m ake each' screw, which would h ave to take 4, 000 i. h.  p. ,  
of the s allie di ameter as a screw fo r a single ship of 4.000 
i .h.p. ,  of the same speed. Unfor tun ately in high speed 
vessels , from one poin t of view, tJ;1e f aste r they wen t 
for a given power the smalle r the dIamete r of the screw 
had to be and the l arger the pitch. so tha t  in very 
high speed twin screw vessels the ratio of pitch to di­
ame ter would be foulld to come out very grea t i ndeed. 
In a twin screw torpedo boa t, to be tried sho rtly, they 

17'64 f rom the poin t of real slip. Sl ips to the righ t of had a ratio a s  high as 1'64 . . In the c ase of t�e. Inflexible 
o are positive �pp aren t slips, sl ips to the lef t are n�ga- it was found owing pOSSIbly to the pOSItIOn of the 
t.iYe app aren t slips. The vessel F would cert alllly screw th at the whole of the pla tes immedia tel y over 
h ave a wake wi th a speed considerabl y less th an th at the sc

'
rews were da maged. Mr. Beckett Hill had been 

of A's w ake. From the model experimen ts, the w ake using, during the p as t  three o r  fou r years, the twin 
for F is abou t one-half tha t for the A class, o r, roughly, screw steamers the Ludga te Hill , Richmond Hill , and 
5 per cen t. of the speed of the screw . For the ship � ,  Tower Hill . These were all ove r 4.000 tons  registe r, 
0'  i s  the point of no apparen t slip, and the re al slIp and indicated , when a t  work at full speed, 2, 500 h .p. 
is (5 + 1 1 '4) or 16 '4 per cen t. Fo r E , the poin t of re al Before he and his friends buil t these ste amers, they 
slip is approxim ately the s ame as for F. Fo r B and D, built some very l arge tug boats on the twin screw prin­
the positions on the c urve would be abou t the s ame. ciple_ At the p rese nt momen t, fou r of the f astest 
The ship  B has a highe r speed of w ake th an D, but s teamers building for the Atl antic se rvice were to h ave 
the screw D has the g reater app aren t slip. The in- twin screws. The great obst acle to the extension of 
fluence of the number of bl ades on the scale for the the twin screw in the mercan tile n avy had been the 
slip has been neglected. If this efficiency curve were fe ar that the projection of these screws would make 
applicable to full sized screws propelling ac tu al ships , the vessels very difficul t to handle, bu t he had found 
and if  the determin ation' of the wakes we re beyond no such difficul ties. He had found i t  an adv an tage to 
question, then we should h ave a proof th at ou r sc rews put the poin t of the propeller as near the deadwood as 
were at o r  nea r the m aximum efficiency. Bu t, as we he could wit hou t ac tu ally touching it ,  and in the 
know from the to tal propuls ive efficiencies, tha t the l arge stea:mers, as well as in. the tugs, the distance w�s 
screw� h ave high and no t widely di fferen t efficiencies a few inches. As to the pom t of s afe ty, he tho ught It 
on these ships, we may argue the o ther way, and say a gre at advan tage to h ave twin screws, and on two 
tha t  ther e is good reason to conside r th at at le as t  the occ asions twin screw vessels had met wi th accidents 
upper p ar t  of the curve agrees wi th experience ob- which bu t for the twin screws, would h ave necessitated 
tai ned from act ual ships. Now t ake Fig. 6 and con- their putting b ack to New. York for. repai rs . . The 
sider t he general laws there represented. T ake the Richmond Hill, on one occaSIOn, me t WIth an a C Ci de nt 
speed of the w ake as 10 per cen t. · of the speed of the to her m achinery two days after le aving New York ; 
screw, w hich is prob ably an aver age of widely differ- bu t she wa;; able to come on with the second se t of 
en t conil i tions, including m any single as well .as twin engines, and was only one �ay l ate in t�e pass age. No 
screw ships. Then this cu rve shows th at conSIde rable difficulty had been found III the docklllg and undock­
neo- ative slips mean inefficien t sc rews ; th at sc rews m ay ing of these vessels , ei ther in London o r  LiYerpo.ol, and 
ha�e very di fferen t posi tive slips without any appre- while wi th single screw vessels they h ad sometImes to 
ciable di fference in their efficiencies ; and th at ve ry employ one or two dock boats to dock and undock 
large posi tive slips and inefficien t screws m ay be com- them, they never h ad to do so wi th the twin screw ves­
panions. Fo r ins tance, . a screw with. a 'l a\ge posi tive sels. T hese vessels were 400 ft. long, wi th 48 f t. bread th 
slip in smooth w:tter IS �req�ently meffi Cien t. at se a of be am- a very large size to h andle in a rive r like the 
agains t a h ead wmd, WhI Ch Illcre ases the reSIs tance, Thames. He noticed in the p ape r a propeller with a 
and necessit ates an increase of slip. I ven tu re to s ay di ameter o f  15 f t. 6 in .  to indicate 11 , 1 10  h. p. , so tha t  a 
th at these statemen ts, t aken in a gene ral m anner, are great A tlantic ste amer , which should indicate 11 ,000 or 
no t at variance wi th experience obt ained f rom the pe r- 12,000 h . p. ,  and have a beam of abou t 65 ft. , would 
form ances of screw shi ps. Befo re i t  is po ssible to sa tis- have her screws very well pro tected. 
factorily decide if this curve applies i n  a gener al M r. White said tha t as soon as it was found tha t with 
m anner to full sized sc rews p ropelling ships , we re- twin screws they los t no thing in efficiency, ship owners 
quire the results of tri als of v arious ships where the gener ally were contemplati ng their adoption , an ad ­
screws are wo rking abou t the region of no slip. Model mirable ex ample of which h ad been set i n  the ves sels 
expe riments teach · th at the scale for the slip v aries of the Hill line. In adopting twin screws, the q uesti on 
with the design of the /Screw, and th at wi th a given whe the r they should overl ap was one th at deserved 
screw the speed of the wake (which decides the poin t ve ry serious consideration, and it was interesting to 
of no apparen t slip) varies w i th the type of ship and know, from experience gained by the vessels of the Hill 
with the position of the screw wi th respec t to the hull. line, tha t there w as no d ifficulty in the way of the 
Remem oeri n "  t.hese distu rb ances, i t  is not imp robable p ro jection of the screws. With a moderate power, an d 
that i t  Illay be possible to account for or expl ain wh at with vessels of conside rable size, the screws were well 
at fi rs t  sigh t m ay appear dep ar tu res from the c urve. shel tere d: but in  the large sh ips which were cont elll ­
The diameters of the screws in the table are no t com- pl ated , where there must necessarily be large r screws, 
pared with t he di ameters given by the me thod ex- this migh t be different, and becolIl€ a difficulty. 
pl ained by Mr. Froude in his pape r l ast year , for there Mr. Li nnington , in repl y, said there was no re ason to 
are di fferences in the slips, the proportions of blade think tha t  the twin screw a t  sea might no t be as satis­
are a  to disk . and. to some ex ten t, in the sh apes of f ac tory, in comp arison with the single screw, as it ap­
the blades, which a re no t taken into account in th at pea red in smooth wa te r. As a m atter of fact, o ne of 

me thod. Assuming, however, as M r. Froude does, a the grea t adv antages of twin screws was that at se a the 
cons tan t proportion of bl ade area to . disk, and ll: uni- condi tion of weathe r which would �ring the sin�le 
fo rm p at te rn of bl ade, the determin atIOn of the di ame- sc rew ou t of the w ater, and make I t  ex tremely lll-

efficient, would h ave no appreciable effec t on the twin 
s CI·ews. In vessels of deep dr aught es pecially, they 
were well immersed , and they were re ally more efficient 
at se a than in smoot h w ater. In ships of full  form ,  the 

longitudinal position of the screws was of i mport ance ; 
but in the ships referred to in th is  table the run w as 
very fine, and the screws were wel l covered by the hull .  
He di d no t think, in such a case, any small difference 
in longitudin al position would affect the performance. 
If any alteration were made, i t  woul d probably oe 
better to pu t the sc rews f arther off. 'Vhen the rudder 
was h ard ove r, the blades of the screw s houl d be abou t  
a foot cle ar of the rudder.-Industries. 

RECENT ADVANCE S  IN SEWING 
MACHINERY. * 

By JOHN W. URQUHART. 
THE dis tinct imp rovem ents in sewi ng m achinery to 

which I would invi te you r attention this evening have 
reference mo re p articul arly to the resul ts of inventive 
effor t wi thin the past ten ye ars . But although m arked 
d evelopmen t in the machines has occurred in so shor t 
a time, i t  may be taken for gr anted that those ad­

vances are bu t the accumulated results of Illany years' 
prior invention and experience of /Stitching appliances_ 

The h istory of the sewing machine , and the decision 
of the grea t que� tion, Who inv ented an app aratus t ha t  
would unite f abrics by stitches ? do not at presen t 
concern us. Many sources of information are open to 
those who would decide tha t  extre mely involved pro­
blem. Bu t whe ther the production of the first device 
of this kind be claimed for England or for America, i t  
is quite certain th at no one mall invented the perfec t 
machine, and th at those fine specimens of sewing ap­
paratus shown here to-night embody the labors of 
wany earnest workers, both in Europe an d America. 

Most of us are f amili ar with the arrangements of an 
ordi n ary lock stitch machine, and an able paper by Mr. 
Edwin P .  Alexander, embracing no t only a good ac­
coun t of its history, bu t most of the elements of the 
earlier machines, has already (April 5, 1 863), been read 
before you. This, and sundry descri ptions of such 
appar atus  in the e ngineering papers, confine my r e­
marks to the more recen t improvements in  three g re at 
cl asses of machine s. These are, brie fly, plain sewing 
machines ; sewing machines as used in fl',ctories, where 
they are moved by stearn power ; and special sewing 
mach ines, em bracing many interes ti ng forms, only 
recently int roduced. 'Ve have thus to consider, in the 
fi rs t place, the gener al efficiency of the machine as a 
pl ain s titcher. Secondly, its adaptability to high r ates 
of . speed, and the provision tha t has been m ade to 
withstand such velocities for a reasonable time. And, 
thirdly, the app aratus and means employed to effect 
the controlli ng of the motive powe r when applied to 
the machines. 

To deal with the subjec t in thi s  w ay mus t, I iea r, in­
volve a good deal of technical description ; and I hope 
to be p ardo ned if in attempting to elucidate the more 

important devices, use mus t be made of words bu t sel ­
dom heard ou tside of a machinis ts' workshop. 

It appears scarcely necessary to premise tha t the 
sewing machine of twen ty ye ars ago has almost faded 
away, s ave, perhaps, in gener al exterior appearance ; 
that the bell c rank arms, the heart cams, the weaver's 
shu ttles, the spring " take ups, " rectangular needle 
bars, and ge ar wheels, have developed into very differ­
en t devices for pe rforming the v arious functions of 
th ose sever al par ts. 

The shut tle is perh aps the mos t impo rtan t p art of a 
lock s ti tch machine. Bu t wha t is a shuttle ? So m any 
devices fo r performing the functio ns of the early we av­
er's shuttle h ave been introduced of l ate, that the word 
shuttle, if it be used at all, mus t no t be accep ted as 
me aning " to shoo t. "  We have vibr ating shuttles, 
which are, strictly  speaki ng ,  the only survivi ng repre­
sentatives of the weave r's shuttle in these new orders 
of machines ; and sta tionary shuttles, oscil lating" shu t­
tles, and revolving shu ttles, besides the earlier ro tati ng 
hook, i n  several new forms, difficul t to n ame. But the 
general accepta tion of the word shuttle, as indicating 
those devices that pass bodily  t.hrough the loop of 
uppe r thread, is, I venture to think, sufficien tly 
co rrect. 

Many changes have been effec ted in the form, size. 
and movements of the shuttle, and we may profitably 
inquire into the causes tha t have induced manufac tu­
rers to ab andon the earlier forms. The long, weaver's 
kind of shut tle, originally used by Howe and Singer, 
ha d many d rawbacks. Mr. A. B. Wilson's ingenious 
device, the lock stitch rot ati ng hook, w as not free from 
corres ponding fa ults. The remov al of these in both 
has led to the adop tion of an entirely new class of both 
shuttles and revolvi ng hooks. I t  is well known th at 
t.he lock sti tch i s  fo rmed by th e crossing of two threaos, 
one of which lies ove r, and the ot.her under, the cloth 
to be sewn. This croRsing point, to ins u re inte grity of 
the sti tch, must occur as nearly as possible in the mid­
dle of the thickness of the fabric. The crossing mus t 
also be effected while a certain str ain ,  called te nsion, is  
imposed upon both threads. If  the tension of  one 
thread should outweigh that of the other, the locking 
poin t becomes displaced. If the tension be insigni fi­
cant, the stitches will be loose. If the tension should 
vary ,  as in the long shu ttle, there will occur f aul ty 
points in t he seam. 

In t he earlier ro tating hook the tension depended 
upon the friction developed be tween the spool and the 
hook. This tension, therefore, varie d in proportion to 
the  speed of the latt.er, and could never b e  constan t. 
This was qui te apar t from the frictional resista. nce 
offered to the upper thre ad in passing oye r the cavi ty 
of the hook. 

In the shu ttle  the tension was obtained by threading 
through holes in the shell , or beneath a tension plate , 
as in Howe's machine. This tension , so long' as the 
reel r an between spring centers, was never constant. . 
The v ari ation was chiefly due to the angular strain set 
up when unwinding from the reel This strain varied 
according to the point of unwinding. It  was light in 
t he middle of t he reel and heavy at ei ther ex tremity. 
These drawbacks caused immense anxie ty to the firs t 
ma kers of sewing machines, and numero us at tempts to 
overc ome them led to l i ttle improvement. Wi th refer­
ence to high ra tes of speed , the older shut tle, requiring 
a long and noisy reciproc ation, had its disadvantages. 

* A recent lecture before the Society of Arts, Londou. 
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The only effec tive remedy for these drawbacks was a machine. The cup and bobbin are preven ted from 
radical one. I t  was necessary to substi tute depth of partaking of the ro ta tory movemen t by a steel spur 
reel for length. Hence, severa l a ttem pts have bee n projecting frolll the cup, and fitting loosely in to a 
made to construc t disk or ring s hu ttles. l\fany forms of no tch in the latch . Tension upon the under thread is 
those have been tried. 'l'hey all depend upon the obtained by passing- i t  under a tension plate u pon the 
principle of coiling up the th read in a vertical plane, bobbin  cup. Twisting of the thread is by these means 
ra ther than in horizon tal spirals. Some makers placed en tirely obvia ted. In this appara tus, the disk-like ap­
the disk in a horizon tal plane, and caused it to revolve. pearance of the bobbin is partially lost in its consider­
Nothing could be worse, as will be seen, if we fol low 
the co urs e  the enveloping loop must take in encircling 
such a shll ttle. Bu t a comple te solution of the d iffi ­
cul ty of employi ng a ring sh uttle has been achieved in 
the osci l la ting form, invented by Mr. Phil. Diehl, and 
known as Singer's (Fig. 1). A short examina tion of it 

scarcely be necessary to say that the bes t manufac tur­
ers of sewing machines have cond ucted experimen ts 
wi th the same objec t in view, and the result has always 
been a return to the shuttle, with its steel bobbins. 

Why is this, and how is it tha t a very big shu ttle 
cannot be used, large enough, indeed, to accomlIloda te 
any bobbin w ithin itself ? The answer is very simple . 
I t  has been done over and over again . 
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m ay profitably engage your a ttention. The shu ttle 
i tself is sufficien tly well known, but certain features of 
i t, and to which i t  owes its efficiency, appear to call for 
some explanation. I ts in troduction dates back some 
years, during which time i t  has undergone cer tain 
modifications. 

It consists of a thick disk bobbin of thread. h, fi tting 
loosely in a case constr uc ted in the form of a bivalve, a 
and d. This case is furnished wi th a long beak, usually 
forming a con tinua tion of the periphery. The beak is 
intended to enter and detain the loops of upper t hread, 
and lead them so that they ul timately envelop the 
s huttle, a motion of the thread which is chiefly due to 
the oscillation of the shuttle in a vertical plane. 'rhe 
osci l lating movemen t is to the extent of 180 degs. of the 
ci rcle, which suffices to cast the loops freely over the 
shu ttle. The cen ter of ()scil lation is not coincident 
with th e cen ter of the shuttle ; bu t it is nearly 80 with 

the pedphe ry of the thread reel , and exactly coincides 
with the poin t where the under thread is drawn from 
the shu t111e, g. The shuttle thread is thus en tirely 
freed from any tendency to twist, an objection fre­
quen tly urged against circular 01' revolving shu ttles. 
I t  will be Observed, also, that the body of the shu ttle 
is ex tremely narrow. Bulging of the thread loops to 
one side or the o ther is thus obvia ted. 

But the long beak in this descrip tion of shut tle serves 
an impo rtan t purp ose o ther than tha t of seizing the 
upper thread loops, otherwise a very short beak would 
be preferable. It adds so much to the efficiency of the 
machine that a little further explanation of it appears 
essential. In the old fashioned machines the thread 
reqnired to envelop the shuttle was dragged down­
warn through the cloth, while the needle s till re­
mained in the fabric. This necessitated the use of 
large needles with deep side channels, to enable the 
thread to run freely, and as a conseqneI�ce the punc­
tures tha t  had to be made in the fabric were unneces­
sarily  large, and could not in any case be entirely filled 
by the thread, a condition w hich is now recognized as 
essential in linen s titching and for wa terproof boo ts. 

The long beak in both shuttles and hooks offers an 
immediate solution of the old difficul ty experienced 
with long shu ttles. When the needle begins to rise, 
the shuttle commences to oscilla te. through the loop, 
the Illotions  so coincid ing tha t the long beak, c, merely 
detains the loop until the eye of the needle has as­
cended above the clo th; then, and then only, does the 
envelopmen t of t he shu ttle commence, and the thread 
req ui red for i t  flows downward through the punc ture. 
'rhe envelopmen t is completed before the needle has 
attained its highest poin t, and the conseq uen t loose 
thread is  immedia tely pulled up by a lever, called a 
positive take-up, before the needle begins to descend 
for a fres h sti tch, In this way l i ttle or no movemen t 
of the thread is req uired in the clo th while the punc­
ture made is occupied by the needle. The resul t is the 
capability of such apparatus to work with an incredibly 
fine needle-indeed, so fine as to be no thicker than the 
incompressed thread itself. T his  would have been 
c onsidered quite im possible of accomplishment by o ur 
earlier machine makers. The advan tage t hereby gained 
in stitching linen goods, and in sewing leath er, where 
every puncture of the needle should be quite filled by 
the thread, is a t  once apparen t. Indeed, a rubber or 
leather sack, sti tched in this way, will con tain wa ter 
withou t leakage-a very extreme tes t. 

Revol'oing Shuttles. -The class of shu ttles known as 
revol ving or rota tinl!". and which really consist of a 
combi nation of the disk shuttle and the earlier rota ting 
hoo k of Wilson, have been under trial by several 
makers for IlHtBy years. If, for exam ple, the oscillat­
ing shuttle we have j ust examined w ere to comple te i ts 
circular movement, i t  would consti tute a revol ving 
shu ttle, bu t would not be quite similar to those devices 
now known 11$ such. The mos t remarkable device of 
this kind yet introduced is to be fou nd in 'Vheeler & 
Wilson's machine known as No. 10 D, and inven ted by 
Mr. Dials last year. It consists, in fac t, of a detached 
hook,  and it� i nven tor decl i nes to class it with shut tles 
a t  all, styling it a detached hook. I t  consis ts of an ex­
terior shell or skeleton of s teel, ca pable of rota tion in 
an annular race way. Its detachmen t froUl the axis 
forms a striking exc ep tion to the general construction 
of interlocking apparatus in this company's machines. 
Under the beak of this curious device is found an 
oblong recess, into which fits loosely a carrier or driver, 
rota til lg with a differential or variable  motion . The 
space b etween th e earrier  and the sides of the recess is 
sufficient to pe rmi t the free passage of the thread in 
encircling the shuttle, and the differential movement 
ingen iously releases the contact between the hook and 
carrier. The skeleton of thil:; device is only one-sided, 
and does not real ly  carry its bobbin in the cours e of its 
revol ution. The bobbin is placed in a cup-like holder, 
which lies within the shut tle  or hook body, and is re­
tained in position by a l atch hinged to the bed of the 
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FIG. 2. 

able breadth, and the re is thus a dis tinct departure 
from the lines of the ring shuttles before men tioned. 
The diagrams exhibit the hook in several positions 
during its revolu tion, a nd the posi tion of the threads 
corresponding there to. 

Fixed Rotating Hooks.-Wi!bon's ro ta ting hook for 
loc k s titch machines, and Gibbs' hook for single thread 
machines, are both well kno wn. In the year 1872, the 
Wheeler & Wilson cOl ll pany in troduced a new hoo k, 
fo rming an improvemen t upon Wilson's origin al device 
(l!'ig. 3). Its chief peculiarity consi sts in the ex tension 

FIG. 3. 

of the termination of the pe riphery, forming a long 
tail piece, q ui te overlapping the poin t, and serving as 
a g uard, both to keep off the bobbi n thread and to 
preven t collision between bobbin and needle. 

This improved class of hooks are p rovided with a 
much deeper cavity than those firs t in troduced, an ar­
rangement permit ting of the employment of a more 
commodious bobbin, whic h is g(c> nerally covered hy a 
cap, as in the revolving shu ttle, bu t free to revolve. 
In some cases the cap carries a tension pla te preventing 
i ts r evolution with the hook, Bu t beyond these im­
prove men ts on Wilson's original device, the utility of 
the hook mainly depends upon two things quite apar t 
from the hook itself. These are t he dispensing with 
the old fashioned check brush and the use of a posi tive 
take-up. 

Thus, in the original machine, the s ti tch was pulled 
up by the succeeding revolution of the hook. For 
while one revolution sufficed to cas t it over the s pool. a 
second turn was requisite to complete the s titch. In 
this way, to make a firs t s ti tch with such an appara tus 
required two turns of the rotating hook. The improve­
ments mentioned enable the machine to complete a 
stitch wi th one turn of the hook-an importan t step in 
advance, when we consider tha t  by the old m ethod 
each leng th of slack thread mus t be tigh tened up solely 
through the fabric and the needle eye. Bu t this par ­
ticular arrangemen t bears so much upon the in troduc­
tion of the posi tive take-up i tself that fur ther reference 
to i t  mus t be reserved un til tha t device has been de­
scribed. 

Simple Thread Hooks.-The bes t known of these is 
Willcox & Gibbs. It has been so often d escribed, 
tha t no  fur ther reference to i t  may be made. I t  con ­
tinues to .  make the same excellen t twisted sti tch as it 
produced t.wen ty-five years ago. 

Of Vibrating Shuttles.-These are shu ttles of the 
long description, moving in a segmen t of a circle. 
There are se veral varieties. The most novel machine 
of this kind is the vibrating shut tle machine jus t pro­
duced by the Singer Manufacturing Company. I n  this 
case the sh u ttle i tself consists of a s teel tube, into the 
open end of which the wound reel is dro pped, and is free 
to revolve quite loose l y. Variation of tension is thus 
obvia ted in a very si lllple manne r. The chief point of 
in terest in the machine is undoubtedly the means em ­
ployed in transferring the motion from the main shaf t 
to the underneath parts, an arrangemen t as ingenious 
and effective as any device ever introduced into s titch­
i n g  mechanism. It is the invention of Mr. Robert 
Whi tehill, and consis ts of a ver tical roc king shaf t 
situated in the arm of the machine .  Motion is im­
parted to it by means of an elbow formed upon the 
main shaft acting upon two arms, called wipers, pro­
jecting from the rocking shaft, the angle formed by 
the arms exac tly coinciding with tha t of the elbow in 
its  revolution. This admirable mo tion wil l  no doub t 
at tract m uch at tention from mechanists and engineers . 

The Lock Stitch from Two Reels.-In the early 
days of the sewing machine, the makers of i t  often me t 
with the question, " Why do you nse a sh u ttle a t  all ? 
Can you not inven t a method of working from a reel 
direc t ?" The questioner generally means a reel placed 
upon a pin,  just as the upper reel is placed. 'rhe replv 
to such a query is, of course, tha t  to produce the lock 
s titch in that way is impossible-as indeed i t  is. 

Bu t many ingenious machi uists have pondered long 
over the problem, and several clever contrivances have 
been invented with a view to its solution, It may 

Since the whole bulk of the under thread must pass 
through the loop of the upper one, it is quite clear that 
the size of tha t loop m ust be proportioned to the bulk 
of the sh uttle. Thus, a small shut tle would, perhaps, 
be covered by an inch of thread, while our sup posed 
mammo th sh uttle might require ten times that amount. 
Now, le t us consider tha t to sew an inch of thread in to 
lock s titches freque ntly involves i ts bein g drawn up 
and down through both needle and fabric twenty 
times. This means considerable chafing, and possible 
inju ry to the t.hread. 

But if we were to sanc tion the use of capacious shut­
tles, ten inches of thread m us t undergo this chafing 
and seesaw trea tmen t, and under the above condi tions 
every par t of the ten inches mus t pass up and down 
two hundred times-trea tmen t that migh t reasonably 
be expected to leave lit tle " life " in the thread. Bu t 
in spite of this tremendous drawback, there are ma­
chines offered for sale made with such shuttles. 

For reasons tha t  I have now poin ted out, it is qu ite 
clear tha t a large shuttle or bobbin is bv no means an 
unmixed advantage. Indeed, the very best makers of 
sewing machines have always s triven to keep down 
the bulk of the sh uttle, and in those splendid machines 
shown here to .. n igh t the use of the small shuttles is 
con�picuous. I t  may be contended that small bobbins 
frequently require refi lling, which is quite true, but 
the savi ng of the thread effected thereby, not to men­
tion tha t of the machine itself, amply compensa tes for 
the use of small sh uttles. Apart from this, however, it 
is no longer necessary to wind bobbins at all. Dewhurst 
& Sons, of Skipton, and Clark & Co. , of Paisley, 
have produced ready wound " cops " or bobbins of 
thread for placing direc t into shu ttles. Thus no wind­
ing of bob bins is necessary, and indeed the bobbins 
themselves are dispensed with . I believe that the 

slightly increased cost of the thread thus  wound is the 
only presen t bar to the ex tensive in troduction of ready 
wound " cops_ " 

Of Thread Controlle1·s.-One of the earlies t difficul­
ties encoun tered by the maker of a sewing machine 
was that of effectually controlling the loose thread 
af te r  i t  had been cas t off the shut tle. In some machines 
thi::; slack thread amounts to six, i n  others to one or 
two inches. Howe go t over the difficul ty by passing 
his thread, on its way to the needle, over the upper ex­
tremi ty of the needle bar-the ascen t of the bar, then, 
sufficed to pull up the slack. Singer improved upon 
this by furnishing his machine with a spring take-up 

lever, par tial ly  controlled by the needle hal'. 
'Wilson, in the Wheeler-Wilson machine, had nei ther 

of those arrangemen ts, but de pended upon the succeed­
ing revolu tion of the hook to draw up the slack of the 
preceding stitch. These devices were all far from per­
fect in their opera tion , chiefly because they commenced 
to ac t too soon. In each case th e p ull ing up co mm enced 
wi th the rise of the needle, and the tightening oper ... -

FIG. 4. 

tion subjected the thread to all the friction of rubbing 
its way through both need le eye and fabric. Now, an 
ideal take-up should not  COlllmence to  act unt i l  the 
needle has ascended a bove the fabric, and one of the 
mos t im portan t steps toward pe rfection in sewing 
machines was undo ub tedly a tta ined when s uch a de­
vice was actual ly  inven ted. In effec ting this, the 
means elIlployed con�ists of a differential or variable 
cam,  ro tating with the main  shaf t. 'rhis controls the 
mQvements of a level' called the take-up, pivo ted to the 
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machine (Fig. 4). Not only has it been possible by 
these means to control the tightening of the stitch , but 
the paying out of the thread for enveloping the shuttle 
also, and both the paying out and pulling up are 
actuall y  effected after the needle has ascended above 
the cloth. The introduction of the positive take-up, 
the first forms of which appeared in 1872, not only 
simplifies the movements of the shuttle or hook, but 
for the first tiIIle renders the making of the locl{ stitch 
possible, while t.he needle has a direct up and down 
motion. Thus, we find that in most of the swiftest 
sewing  machines, the needle bar is actuated by a 
simple crank pin or eccentric, there being no loop dip 
or panse in its motion. 

The diagram shows a positive take-up in three 
posit,ions-at the commencement of the needle's de­
scent, during the detention of the loop by the beak, 
and during the casting off of the loop. The dotted 
lines indicate the path of the cam to produce these 
positions. The intermittent movements of the take-up 
have thus led to the abandonment of variable motions 
in both needle and shuttle, and particularly so in 
oscil lating sh uttle machines. 

Wheeler & Wilson's Variable Motion .-But while 
the simple and direct movement is now preferred for 
shuttles, both oscil lating and rotary, the revolving 
hooks of Wheeler & Wilson are provided with a dif­
ferential motion, and the way it is effected appears 
sufficiently interesting to call for a short description. 
When the rotating hook has seized the loop of thread, 
it makes half a revolution with great rapidity ; its 
speed then slackens, and becomes very slow for the re­
maining half a revolution. In the first machines 
introduced, this was effected by means of a revolving 
disk, having slots in  w hich worked pins attached to 
the main shaft and hook shaft respectively. 

In the later and more improved machines, the vari­
able deviee is m uch simplified (Fig. 5). The main 

FIG. 5. 

shaft, leading to the rotating hook, is separated into 
two portions, the axis of one portion being placed 
above that of the other. A crank pin is attached to 
each, and these pins are connected together by a simple 
link. An examination of the devi('e itself shows that, I 
while the motion of the main shaft portion is uniform, 
that of the hook shaft is alternately accelerated and 
retarded. 

The picture on the screen gives a general view of the 
No. 10 D machine, in which these motions are em­
bodied, and showing the position of the positive take­
up affected by those motions, a position which is pre­
ferred for very high speeds in this machine, especially 
for threads possessing little elasticity. 

Motions of the Feeder.-The speed attained by the 
fastest sewing machines is due more to the reduction 
and simplification of the movements than to any other 
improvelllent. Heavy concessions and reactions have 
been replaced by direct motions, and cams have been 
excluded as much as possible. Mr. A. B. Wilson's 
famous in vention of the  four motion feeder depended 
upon both gravity and a reacting spring for two mo­
tions. Singer improved upon it by making three of 
the motions positive, a spring being used for the drop. 
B ut a really positive four motion feeder was long sought 
by inventors. 

Hitherto the reaction of the feeder-that is, its de· 
scent and recession-was generally at.tained by means 
of a spring. The drop and ascent are now effected by 
means of a separate eceentric in  Singer's machine. 
Uncertainty of action in the feed, once a cause of 
much inconvenience, may now be said to be overcome. 
A pllculiarity of the four motion feeder in Wheeler & 
Wilson's machine is an arrangement enabling the 
operator to feed in either direction at will. 

Not less worthy of note are improvements that have 
been made in wheel feeders. The wheel feed was 
originally much used for cloth sewing machines, es­
pecially in Singer's system. But in recent years the 
drop or four motion feeder has entirely superseded it 
for such purposes. The wheel feed sti ll holds its own, 
however, for sewing leather, especially in  the " closing " 
of boot uppers, in this country. Singer's original 
wheel feeder was actuated by a friction shoe riding 
upon the flange of the wheel. 'l'he friction grip, how­
ever, had certain fa ults, owing to the tendency of the 
shoe to slip when the surfaces became covered with 
oil. 

A later form of Howe's machine used a pair of angu-

FIG. 6. 

lar clutches, embracing the flange of the wheel. In 
both Singer's and Wheeler & -Wilson's latest styles 
of machines this arrangement is simplified and im­
proved by the use of a single angle clutch, which is 
found to work even when the surfaces are freely oiled 
(Fig. 6). 

Any motion of the free extremity of the lever upon 
which the biting clutch is formed binds the latter up­
on the flange of the wheel, which then advances so 
long as the lever continues to move in that di rection. 
When the stitch is  completed, the clntch is allowed to 
reeede, and is pulled back by a reacting spring. The 
bite of the clutch is given by the two opposite corners. 

The feed wheel itself is free to revolve in a forward 
direction, but is prevented from rocking backward in 
Singer's machine by an ingenious little device, recently 
introduced. It conf'ists of a small steel roller, situated 
within the angle forllled by an inclined plane and the 
flange of the wheel, and constantl y pul led into the 
angle by a spiral spring. Any backward tendency of 
the wheel binds the roller more firmly in the angle 
and stops the wheel. Former feed wheels were checked 
by a brake spring or block, which retarded the motion 
of the whole machine when heavily adjusted. 

Feeders .for Button Hol" Sewing Machines are almost 
invariably of the wheel type, but in this case the cloth 
is usually carried by a clamping device, and moved in 
a pear-shaped path by means of a cam cut in the feed 
wheel, as shown in the samples of this wonderful kind 
of mechanism exhibited here to-night. 

The Compensating System of Construction.-Com­
pensation for wear is a part of the mechanist's art that 
appears j ust as essential to him as compensation for 
variation of temperature is to a maker of chronome­
ters. In the construction of sewing machines to be run 
in factories by power at their utmost speed, snch a 
system is of the greatest importance. An effective 
syste1n of compensation has been eagerly sought by 
the best machine makers ever since the introduction of 
fast speed sewing. 

Compensation has been attempted here and there in 
the machines for many years, but no sewing apparatus 
could be said to be so compensated until the cone COIIl­
pensator came into use, a device which has been taken 
advantage of by various makers. Save in the shuttle 
race itself there is not a part of the oscillating shuttle 
machine subject to serious wear that cannot be in­
stan tly adjusted to full laotion by the turning of a 
screw, while wear in the shuttle race can be compen­
sated for in the usual way. This effective system de­
pends upon the union of two mathematical forms, long 
used in mechanislll-the cone and the screw. In screw 
cones we possess a perfect compensator, and it is sur­
prising th>tt parts of mechanism so hung appear subject 
to very l ittle wear. Another advantage, too, is gained 
by the introduction of screw cone bearings : the fric­
tion is always greatly reduced by their use. In every 
case the fine adjustment of the cones is securely main­
tained by locknuts (Fig. 7). 

FIG. 7. 

But the screw cone system is not the only compensa­
tor used iu sewing machinery ; where it can not be 
easily intruduced, other devices have been employed . 

The well known tapering needle bars of former years 
have been superseded by cyl indrical needle bars. The 
Wheeler & Wilson Company appear to be the first 
who utili zed the engineer's shifting box as an anti­
friction device for round needle bars. They packed 
their bars round with felt rings, and compressed the 
whole by a screw cap. 

In the Singer machines thfl same excellen t device has 
been adopt.ed, hemp packing and �crew bushes being 
used (Fig. 8) ; f and g show the direct action on the 

FIG. 8. 

needle bar. This metllOd of forming needle bar bear­
i ngs, partially of metal and partial ly of felt or hemp, 
has afforded the most surprising results. 

When the bars are of hard or fi nely polished steel , no 
perceptible wear can be detect.ed in them, even after 
they have been in dai ly use in factories for twelve 
months, whereas bars not so bushed might show con­
siderable wear in that space of time. The packing, to 
be effective, should be sufficiently close to prevent as 
much as possible friction of the steel with the cast iron 

cessful until united with the lubricating brush. Some 
makers go a step further, and elaborate the system by 
the introd uction of steel brushes, easily renewable. 

Every effort is now made to reduce, as much as pos" 
sible, not only the extent of movement of the parts i n  
high speed machines, b u t  the weight o f  t h e  parts 
themselves. Indeed, so far has this been CI�rried that, 
in some of the Wheeler & Wilson machines now 
shown, the needle bars consist really of steel tubes. 
Small moving parts are made as light as possi ble, but 
rigidity is secured by the free use of strengthening ribs. 
Many of the parts are of cast iron, rendered malleable 
by annealing, and finally casehardened. Such parts 
are found to be quite as durable as if made of forged 
steel, and are, of course, less costly. As to the auto­
matic tools now used in the construction of the ma­
chines, it may be said that scarcely a file, hammer, or 
chisel tonches the frame or parts while they are being 
assembled to work together. The interchangeable 
system of construction is, of course, the only one possi­
ble for the accurate product.ion of the mi llions of sew­
ing machines now manufactured annual ly. 

High Arm Construction .-Sewing machines, as now 
constructed, exhibit a rather short and very high arm, 
a form of framework that has been found to contri bute 
in no small degree to the light running capabilities of 
fast speed machines. While it red uces the length of 
the various parts concerned in the transference of the 
motive power, it adds to their rigidity and d iminishes 
their weight, maintaining at the same time the capa­
city of the machine to accommodate the largest gar­
ments beneath the arm. 

But the specific i mprovements in plain sewing ma­
chines, to which I have had the honor of drawing your 
attention, do not exhaust the list, and, time permit­
ting, it might be considerably augmented. Nor must 
i t  be inferred that advancement has taken place exclu­
sively in those systems of sewing machinery now before 
us. 

Accessories to Sewing Machines.-The number of 
special attachments that have been successfully ad­
apted to plain sewing machines has multi plied so 
rapidly of late, that only one or two of the more nota­
ble can be spoken of on this occasion. "Perhaps the 
most generally useful of these is the trimmer, an 
arrangement consisting of a vibrating knife, which 
trims off the superfluous edge of a seam as the machine 
stitches it. These are in extensive nse in the factories 
at Leicestllr, Nottingham, and elsewhere, while North­
ampton and Norwich nse the sallle device for paring' 
the seams in boot upper manufacture. The chisel-like 
knife is usually actuated by a cam rotating with the 
main shaft, and one or two of the usual forms of this 
attachment are to be seen here this evening on both 
lock and loop stitch machines. 

When machines are moved by the foot, there are 
many objections to running the whole machine while 
winding the shuttle reels. We have, therefore, several 
useful devices for releasing the balance wheel of the 
machine from the main shaft, while winding. These 
are to be found both on Wheeler & Wilson's manufac­
turing machine and upon Singer'S highly finished 
" Family " machine, which also carries a most ingenious 
automatic reel winder, capable of doing all the work 
itself, and ceasing to act as soon as the bobbin is filled. 

The setting of the needle in a sewing mach i n e  was 
once quite a task. Ofttimes it had to be adjusted by 
chance, in other instances by certain guiding marks 
upon the needle bar. It is gratifying to know that all 
this has been done away with, and that the needle has 
only to be inserted into the bar, and fastened by turn­
ing a small screw. The�e are styled self-setting needles, 
and are usnally so arranged that they cannot be 
adj usted wrongly as to the position of the eye. 

In the Willcox & Gibbs machine, and in Singer's 
single thread machine, shown here, we have an i nter­
mittent tension arrangement, which clamps the thread 
at the right moment, and differs from ordinary tension 
devices, inasmuch as it may be said to be automatic. 
The feeder, too, on these machines is of excellent de­
sign, whi le the arrangements that have been intro­
duced into the Willcox & Gibbs straw hat sewing 
machine are surprisingly effective in spinning up a hat 
from a loose roll of braid. Speaking of straw hat mao 
chines, mention should be made of Wiseman's hand 
stitch apparatus, as i m proved by Messrs. Wil lcox & 
Gi bbs, and shown here this evening. This machine 
employs two needles, and makes a stitch resembling 
hand work at intervals, producing a short stitch at the 
center of the hat, and automatical ly widening the 
space between the sti tches as the distance from the 
center increases. The machine itself is of wonderful 
ingenuity, and must be examined to be understood. 

The stitch making itself is, I believe, quite new, and 
is also of much interest. A pair of need l es, the width 
of a stitch apart., rise from beneath through the mate­
rial. One of these is an ordinary machine needle, 
threaded ; the other is a barbed needle. After rising 
above the surface, the loop of the threaded needle is 
seized by a " threader, " and th rown into the barb of 
the barbed needle. The needles then descend,  and the 
feed occurs, being the length between sti tches. U pon 
the a.scent of the needles again against the m aterial, 
the loop is both given off the barb and is entered by 
the threaded needle, completing the stitch. 

Of Button Hole Machines.-The mechanism of but­
ton hole machines is so intricate, that I can only 
attempt on this occasion to partially elucidate the con­
struction of one of them, recentl y introd uced , namely, 
Singer's, which automatically cuts, guides, and stitches 
the work. 

:Fig. 9 exhibits the stitching made by this machine 

FIG. 9. 

LUTH[R 
(III CLOTJ\ 

needle bar ways. Lubrication of the steel is insured upon the edge of the button hole. Fig. 10 represents 
by keeping the hemp packing moistened with oi!. the right and left hand loopers and loop spreaders, and 

Cylindrical needle bars, when combined with an for the sti tch making. They rock from right to left 
effllctive system of brushing, have proved themselves with an intermittent Illotion obtained from a cam. 
superior to every other form of slide for lock stitch '),he left hand looper carries the  under thread and in­
machines. But their introduction is by no means a 

I 
terweaves it with the upper, forming the stitch , origi­

thing of yesterday. They were used freely in sewing nally invented, I believe, by Mr. George Fisher, of 
machines as far back as 1860, but were never very suc- Nottinghall�, and reinvented for the button holing ma-
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chine by D. W. G. Humphreys, of Massachusetts, 
U. S. A. , in 1862. The loop spreaders are moved by a 
roller carried upon the looper frame. Fig. 1 1  exhibits 
the feeding arrangement, both sidei5 of the feed wheel, 
the driving lever, and the shape of the path given to 
the carrying clamp by the heart cam cut in the upper 

FIG. 10. 

FIG. 11 .  

surface of the feed wheel. The picture on the screen 
represel1ts the upper portions of the machine, exhibit­
ing the conveying clamp, the to and fro dipping mo­
tions of the needle bar, and the parts conveying Illation 
to the arrangements beneath the bed plate. 'fhese are 
shown in Fig. 12, and represent the feed and looper 

FIG. 12. 

cams, the feeding and looper levers, and the stitch 
forming mechanism already shown. A most ingenious 
device in this machine is the arrangement for auto­
matically lengthening the throw of the feed while 
stitching around the eye of the button hole. It is 
effected by means of a cam, which imparts more or less 
leverage to the feed arlll by the intervention of a 
" shipper " lever, hinged to the feed lever itself. The 
space of time at my disposal obliges me to recommend 
a personal examination of the machine itself, to fully 
understand its various motions and its action in work­
ing a button hole. 

Mention may be made of Singer's special button hole 
machine for making the straight holes used in linen 
work, and in which a shuttle is employed. Of Wheeler 
& Wilson's ingenious button hole machine for the 
same purpose, I am enabled to show a diagram, in 
which it will be observed that the feeding arrange­
ments are placed above the bed plate, and are no doubt 
thereby rendered easily accessible. 

Application of Power to Sewing Machines.-There 
was a time when a cry arose to the effect that the in­
troduction of mechanical sewing would lead to divers 
calamities, physical and mental. '1.'he ladies were to 
become crooked in the spine, and regular operators 
were to become regular cripples. It is scarcely neces­
sary to ask, Has this been so ? The operators of to-day 
are, I think, superior in physical attainments to their 
sisters of the needle and thread fifty years ago. 

Within the past few years a revolution has tal,en 
place in the moving of sewing machines. Domestic 
machines will probably always be driven by foot power, 
spring, electric, and water motors notwithstanding. 
But the age of treadles in the great manufacturing 
trades is  a thing of the past. It was not necessary for 
Parliament to step in and protect the workers, as was 
frequently suggested by alarmists. The commercial 
intet·ests of manufacturers themselves were at stake. 
Machines driven by power could do 2:) per cent. more 
work than those moved by foot. The operators, re­
lieved of the treadling, maintained a much better work­
ing condition ; and altogether the introduction of 
power driving, once well tested , became a necesEity. 
Power sewing machinery was speedily devised and intro­
duced by several of the first manufacturers, controllers 
of the speed of the machines followed, and two or three 

splendid systems of stitching by stearn power were soon 
widely known. 

By the kindnesR of three of the best manufacturers of 
power sewing machinery, I am enabled to show to you, 
this evening, the best known systems, arranged just as 
they are fitted in wany large factories, as also a sketch 
of the arrangements of Wheeler & Wilson's system. 
We have in the first place a light shafting carrying a 
band wheel opposite to each machine. By the use of a 
powerful electromotor, the shafting is caused to rotate 
at the rate of 400 revolutions per minute by electricity. 
The current is generated by the Society's dynamo ma­
chine, and is conveyed here by copper cable. I do not 
know of any instance of sewing machinery in a factory 
being driven by an electromotor, bnt such means of 
conveying motive power appears admirably adapted 
for that purpose . when the stitching room happens to 
be far removed from the main shafting or engine. But 
with regard to motors for sewing machines, when 
special power has to be fitted down for that purpose, 
my own experience leads me to speak in favor of the 
admirably governed " Otto " gas engines made by 
Crossley Bros. 'fhese are especially steady, a feature 
of no small moment in moving stitching machinery of 
various kinds. 

Much attention has been devoted to the invention of 
controllers of the motive power supplied to sewing ma­
chines. The principle of the friction disk has found 
most favor. In many cases two of these plates, fast and 
loose, are placed upon the main shaft, and their separa­
tion and contact controlled by the treadle. The great 
sensitiveness of the friction attachment employed by the 
Singer company is due chiefly to the transference of 
the friction plates to the axis of the machine itself (Fig. 13). Their contact and separation are controlled by a 

F" '  
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lever worked by a very slight movement of the treadle. 
But the chief point of interest in this device lies in the 
combination with the lever of a brake, enabling the 
operator, by a simple reversal of the treadle's motion, 
to instantly suspend the rotation of the machine. The 
forked lever, in fact, acts simultaneously in throwing 
off the motion and applying the brake. The speed is  al­
ways in direct proportion to the pressure exerted upon 
the treadle, and a single stitch can be made at will. 

f 

FIG. 14. 

Fig. 14 shows the friction wheel separated, the portion 
a being fast, and e loose. 

The Wheeler & Wilson company do not confine 
themselves to any particular controller, but prefer the  
form shown here this evening (Fig. 15), in which two 
bands and an intermediate pulley are employed. The 
first band is left rather loose, and the machine is set in 
motion by the tightening of this band through the de­
pression of the treadle. The speed varies in proportion 

FIG. 15. 

to the pressure applied, and the sensitiveness of the ar­
rangement is increased by a brake device coming into 
play by the reversal of the treadle as before. 

Messrs. Willcox & Gibbs depend upon a similar device 
shown in three varieties to-night. 

Speed of Power Sew1:ng Machines.-The fastest prac­
ticable speed of a machine worked by the foot appears 
to be 1 000 stitches per m inute. Most operators can 
guide the work at a much higher rate. especially in 
tailoring or on long seams. The average speed upon 
such work is 1 ,200 stitches per minute ; but many lock­
stitch machines are run at 1 , 500 and 1 , 800 per minute, 
and even at much higher rates. There is al ways a limit 

to be imposed upon speed by the guiding powers of 
hand and eye ; it is this limit, and not the capability of 
the machine, that confines the rate of driving. Willcox 
& Gibbs' single thread machines are run in many in· 
stances at 3,500 stitches per minute. We h ave before 
us a single thread Singer machine (appropriately 
named the " Lightning Sewer" ) and a Willcox machine, 
moving at the enorlllOUS rate of 4,500 stitches per 
minute, and producing good work. But it is doubtful 
whether such very great velocities can ever be advan­
tageously employed. Upon collar work, and in sewing 
boot uppers, the rate seldom rises above 1 ,200 with 
advantage. If the machines be speeded too high in 
any trade, the operator never uses the excess, and it 
only proves a drawback. I seen the heaviest and hard · 
est kind of navy boots stitched at 1 , 500 to the minute 
upon Singer's lock-stitch machines. Wheeler & W il­
son's No. 10 D machine has been run by them, I am in­
formed, as high as 2,500 to the minute. Loop-stitch 
machines, when well made, can be actually run as high 
as 6,000, but 4,500 is, I believe, the maximum yet used 
for this class of machine, even experimentally. There 
can be no doubt that lock-stitch machines can be run 
as high as 3,000. The actual speeds of the lock· stitch 
machines shown here upon the power stand average 
1 ,300 ; those of the chain stitch machines vary from 
1 , 200 for the sack sewing machine to 4,500 for the small 
ur single chain stitchers. Any of the latest styles of 
either lock stitch or single thread machines can be run 
far faster than any known expert operator can possibly 
guide the work under it. 

It is very improbable that such speeds will ever be 
exceeded. The l imit has no doubt been reached. Very 
h igh speed is generally a delusion, and either results in 
indifferent work, or actually retards its  progress. Some 
idea of the speed of the single thread machines now 
shown may be gathered from the fact that, running at 
4,500, and making eight stitches to the inch,  they ac­
complish over fourteen yards of sewing every minute. 

Of special machines of interest, and which are too un­
wieldy to be shown here, I am enabled to exhibit a few 
photographs. 

One of the most novel of these is the "Twin" ma­
chine, designed by the Singer company for the connect­
ing together of the Jacquard cards used in lace ma­
chines. The operaton was formerly performed by hand. 
It is now done by machine at less cost. The cards are 
placed upon a feeding drum, and fed beneath a pair of 
needles. The laces forming the connection between 
the cards are fed above and beneath, in line with the 
needles, and t.he whole is easi l y stitched together. An 
extension of the sallle device is the multiple machine, 
in which four needles and shuttles are used, sewing all 
the four seams at one operation. This method of l ink­
ing the cards is considered better than similar work 
done by hand. 

Of Wheeler & Wilson's new factory, at Bridgeport. 
and of the Singer company's great new factory near 
Glasgow, I am enabled to exhi bit photographic views. 

Before drawing my remarks to a close, I would 
briefly indicate the nature of the various machines 
shown upon the power benching. Of the Singer system, 
there are four. A drop-feed oscillating shuttle machine 
for manufacturing purposes ; a wheel-feed oscillating 
shuttle machine, furnished with a trimmer, used chiefly 
in stitching leather and boot uppers ; double chain­
stitch machine, used for sack making, now shown for 
the first time ; and a single thread " Lightning Sewer," 
fitted with a trimmer for hosiery work. Of Wheeler 
& Wilson's system, there is a drop-feed manufactur­
ing machine with the new detached hook and latest im­
provements ; a Na. 10 machine with the usual hook. 
a wheel feed and trimmer, and a smaller machine of 
the same type with drop feed . Of Willcox & Gi bbs' 
system, there is the ordinary single-thread machine for 
manufacturing, a single-thread machine, with a trim­
mer, as used in the hosiery .trades, and a machine 
specially used for straw hat making. 

We have here a sIllall Singer machine, riding ·upon 
the edge of two pieces of carpet, a carpet machine 
weighing ten pounds. When the handle is turned, it 
stitches and travels over the edges. uniting them faster 
and more securely than six hand sewers ; and several 
others, representative of the family type of se wing ma­
chine, besides \Vheeler & Wilson's hemstitch machine, 
the working of which is of much interest. 

I would now invite those of you who seek a better 
acquaintance with those curious and novel machines to 
freely examine and test the various types to be found 
upon the power benching and upon stands. One or two 
operators will COIlle forward and show some of the capa­
bilities of the machines upon actual work, in which the 
making of a straw hat will perhaps show what can be 
done in a few minutes by quick speed and expert fingers ; 
but these performances must not be regarded in the 
light of competitive tests between the manufacturers 
showing them, and are intended merely to show the 
util ity of motive power driving. 

In conclusion, I desire to thank those gentlemen at 
the head of the leading firms of sewing machine manu­
factm·ers for the trouble they have taken to arrange 
for your inspection specimens of their excellent systems, 
and I have much satisfaction in expressing my obliga­
tions to them for ready assistance in the preparation of 
my paper. 

Power machines and treadle machines were exhib­
ited by Messrs. Willcox & Gibbs, Messrs. Wheeler & 
Wilson, and the Singer Manufacturing Company. The 
motive power was provided by an electrical motor, sup ­
plied by Mr. Moritz Itll mish. The Howe Machine Com­
pany exhibited a model of the first machine made by 
Elias Howe, and also one of the most recent Howe ma­
chines. Mr. Newton Wi lson showed a model of the Saint 
sewing machines, constructed from Thomas Saint's 
patent specification , 1790, and Mr. Carver showed the 
Standard sewing machine. 

THE NEW KRUPP GUNS. 
NOTHING is being talked about at present in Ger­

many but the guns of great caliber that are manufac­
turing at the celebrated works all the banks of the 
Ruhr. As our neighbors appear to be elated over this 
wonderful work, it is expedient to examine the subject, 
in order to see whether their applau!>e is legitimate. 

We have known for a long time that the artillery 
materiel devoted to the defense of the German coasts 
consists of a long, stationary 5%; inch gun ; of long 7% 
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inch hooped steel guns, closed by a cylindrico-prismatic 
wedge ; of au 8 inch mortar ; and of guns of 11% and 
15 inch caliber. The 1 1 %  inch gun is 22 feet in length, 
and, including the closing mechanism, weighs 79,200 
pounds. As regards the projectiles that this weapon 
throws, the ordina1'y shell is 33 inches in length, and 
weighs, all charged. 656 pounds, and the exploding 
shell ,  of the same length, weighs, all charged, 1 , 160 
pounds. The initial velocity of the latter is 1, 600 feet 
with a maximum charge of 148 pounds of powder. 

The 15 inch gun is 32 '8 feet in length, and weighs 
158,400 pounds. Its projectiles are 3 '67 feet in length . 
The ordinary shell ,  charge included, weighs 1 ,400 
pounds, and the exploding shell, under the saIlle cir­
cumstances, 1 , 700 pounds, that is, more than three 
quarters of a metric ton. The initial velocit.y of this 
last named projectile is  1 , 650 feet with a maximum 
charge of 1, 650 pounds of powder. We also know that 
Mr. Krupp has two models of guns of 13% inch cali ber, 
and of a length equal to 35 times the calibel", say 39/'2' 
feet. The lighter of these models (which was shown at 
Anvers) weighs no less than 264. 000 pounds, carriage 
not included. Its cylindrico prismatic closing mechan­
ism (Rundkeilverschluss) alone weighs 82, 500 pounds. 
This is the weight of a 5% inch hooped steel gun I 

We now learn that the Essen works have just begun 
the manufacture of a 314, 600 pound gun. This piece. 
called " 40 em. kanone L/ 40, " will, of course, be of 15 '6 
inch caliber, but it will differ from the one above de­
scribed in that its length will be equal to 40 times the 
caliber, say 52 feet, or to the space occupied on the 
maneuvering ground by a field piece drawn by six 
horses (Fig. 1). This gun will be provided with two 
kinds of proj ecti les. One of these, called light, will be 
3% feet in length, weigh 1 , 628 pounds, and be capable 
of taking an initial velocity of 2,410 feet and of pierc­
ing, on its exit from the chamber, either a hammered 
iron plate 3% feet in thickness or two united plates 1% 
and 2% feet in thickness. 

The shel l called heavy will be 5% feet in length, and 
weigh 2,310 pounds, say more than a 4l� i nch siege 
piece ! The charge employed will be 1 ,067 pounds of 
brown, prismatic Dunwald powder. Ten hundred and 
sixty-seven pounds-nearly half a metric ton, more 
than the weight of a field piece without its carriage ! 
With this enormous charge, the heavy shell will be 
capable of an initial velocity of 2, 100 feet and of pierc­
ing, on its exit from the chamber, either a hammered 
iron plate 4 feet in thickness or two united plates 2 and 
2 '88 feet in thickness. 

The Cologne Gazette, from which we borrow most of 
the data just presented, adds that the . .  40 L/40 " 
piece will be the largest cannon i n  the world, but that 
it will not long enjoy the privilege of such pre-eminence. 
It appears, in fact, that Mr. Krupp is preparing to 

the 9% inch steel one. Now, the accuracy of this latter 
iR such that it is impossible for its projectiles to miss a 
ship under way, and that we are sure of playing with 
it against the enemy that game whose device is .. We 
win at every shot !" Well, we do not hesitate to say 
that these results appear to us to be satisfactory-we 
mean quite sufficient-and that there is no need of 
looking for a better gun. If there were, French in­
dustry would be capable of prod ucing weapons of any 
caliber desired. As regards this, there is, so to speak, 
no limit ; moreover, taking into account merely the 
terrestrial conditions of the problem, we may be satis­
fied that the great works of our country are more 
powerfully equipped than those of Essen, and conse­
quently better able to forge large pieces of steel. 

Mr. Krupp, it is said, is very proud of his two power 
hammers, which he has named Max and Fritz. But, 
on the whole, these two apparatus are only fifty ton 
ones, and have a fall of but ten feet. Now, Cl'eusot 
and St. Chamond each has a hundred ton steam ham­
Iller with a fall of 16 feet, accompanied with four fur­
naces and four cranes. 

manufacture a gun of 17% inch caliber, weighing FIG.  2.-3, 300 POUND PROJECTILE OF A KRUPP 
330,000 pounds. 'fhe projectile for this monster will be GUN IN COURSE OF MANUFACTURE. 6 feet in length, say the stature of a full grown man, 
ana will weigh no less than a ton a.nd a half. A man 
of medium stature will measure a little less than this Hut why proceed to the manufacture of monstrous 
projectile (Fig. 2). guns, like those that Mr. Krupp has just produced, or 

It is possible that all these figures have been slightly meditates producing in the future ; guns of such a cali­
exaggerated by the ultra-Vosges journals, who doubt- bel' can be used only in special cases-in battery Oil the 
less intend to make an impression upon us ; but we coast or on board of a ship. It is not with mate1'iel of this 
shall not dwell upon that point. kind that war is waged ; it is with field pieces. Our 

As regards the penetrating power of the large ultra-Vosges neighbors well know this. 
" 40 L /40 " gun, the German press observes that One of the reasons that the war that very recently 
in  1868 artil lery was incapable of piercing in one- threatened us did not break out, was because the 
hundredths of an inch what it is now piercing in tenths 

I 
Germans could not fail to see that their field materiel 

of an inch. The principle was formerly admitted, it was not as powerful as ours ; that the shell of our 3% 
says, that a shell should by right have a thickness inch gun weighs 17% pounds, w hile that of their heavy 
equal to its caliber. Now, " the largest cannon in the 3% inch gun does not weigh 15. Now, this difference 
world " perforates a plate whose thickness is three has its value. 
times the diameter of the gun's bore. What great pro- Hunters well know what importance it is necessary 
g"ress ! exclaim the German journals, and how jealous to attach to the number of the ball that they use. 
the French and English are going to be ! Jealous of This granted, it is well to observe that the net cost of 
that ? Wh y, indeed ? We are not the least in the the " 40 cm. kanone L/40 " must not be less than 
world so. How could we be ? In the first place, we $300,000 or $400,000. Now, on the interest of such a sum 
have a gun of very great caliber-a 13)( inch steel we could have from ten to fifteen complete batteries, 
coast and siege piece. 'l'his weighs 37 tons, and is 36% that is to say, comprising, in addition to the sixty or 
feet in length. Its projectile weighs from 924 to 1 ,320 eighty guns, all the necessary accessories, such as car­
pounds, according to its internal organization. Its riages, limbers, caissons, harness, etc. 
conoid head is very elongated, and by reason of this Frankly, between the two acquisitions, there is no 
elegant form it  always falls upon its point, even at hesitation possible. 
fal ling angles of an amplitude approaching 60 degrees. Finally, if we must say so, we do not think that 
The charge used varies from 396 to 440 pounds, accord- foreign powers, when they believe it their duty to pro­
ing to the nature of the powder. As for the ballistic vide themselves with materiel of great caliber, will  
properties of the piece, they are very remarkable. Its think of supplying themselves from the Essen works, on 
projectile has an initial velocity of 2, 132 feet, and the account of the memorable accidents due to the illlper­
maximum range is from 10 to 1 1  miles, say the distance fection of guns coming from this celebrated establish­
from Paris to Montgeron by the Paris-Lyons-Mediter- ment. The list of burstings that have occurred, not 
ranean railroad, or froUl Paris to Versailles. Finally, only in Germany, but also in Russia, Bohemia, Italy, 
the accuracy of this gun is much greater than that of Turkey, and Roumania, is already a long one. To 

FIG. 1.-NEW 52 FOOT KRUPP GUN A�D A GERMAN FIELD PIECE FIGURED ON 
THE SAME SCALE. 

speak here only of what occurred in France in 1 870-71, 
it is certain that out of seventy German guns of large 
caliber in battery against the southwest front of the 
wall of Paris, thirty-six-say more than half-were put 
out of service during the first fifteen days of the bom­
bardment, and that too through firing merely ; and it 
was the opinion of Mr. De Moltke himself that the 
German siege batteries would have been reduced to 
silence, had the defenders been able to hold out for a 
week longer. It is equally certain that, during the 
course of the Loire campaign, eighty guns of Prince 
Frederick Charles' were put out of service by the sole 
fact of their firing. Summing up the h istory of these 
many accident.s, the Duke of Cambridge asserted to 
the House of Lords (April 30, 1876) that two hundred 
Krupp guns burst during the Franco-German war. 
Have the engineers of the Essen works improved their 
processes of manufacture since that epoch ? It is perrnis­
sible to doubt it, seeing that, very recently, the Italian 
navy refused to take from Mr. Krupp some 15% inch 
guns whose tubes were but very imperfectly welded. 

Must the numerous accidents mentioned be attributed 
to defects in the metal employed ? Were they due to 
defective hooping ? Were they due to some one of the 
numerous inconveniences inherent to the cylindrico­
prismatic system of closing (Rundkeilve1'Schluss) ? 

They were doubtless owing to such causes combined. 
-La Natu1·e. 

COLORS OF THIN PLATES. 
THE Right Hon. Lord Rayleigh lately delivered a 

lecture at the Royal Institution upon " The Colors of 
Thin Plates, " a term which he explained was applied 
to thin films of substances, such as oily films Oil the 
surface of water or the equally familiar soap bubble. 
Although the reflection of colors from the surface of a 
soap bubble is probably the most noticeable, yet the 
" plate " which lends itself most readily for experiment 
is a film of air confined between two sheets of glass. If 
a ray of white light be reflected frolll the surface of the 
film upon a screen, the so-called Newton's rings, a 
series of colored concentric rings, are obtained. If, in­
stead of reflected light, the ray of light transmitted 
through the film of air be allowed to fall upon the 
screen, the same phenomenon is observable, but the 
effect is very considerably minimized. owing to the 
great preponderance of white light, which overlies as 
it were the colored rings. E ven in the first instance, as 
the lecturer was able to show later on, the colors are 
not nearl y so intense as they may be obtained, owing 
to some white light being reflected from the surfaces of 
the two sheets of glass. With regard to the appear­
ance of the phenomenon, it is observed that the 
part which corresponds to the t.hinnest part of the film 
is considerably darker than the rest of the spectruUl ; 
around this is a bright ring of white, succeeded by 
constantly increasing concentric rings of different 
colors apparently repeating themsel ves. Lord Ray­
leigh also obtained the saUle results with a film of a 
solution of soap and glycerine, but in this case the dark 
portion was observed at the t.op of the spectrum,  the 
other colors arranging themselves in order in the soap 
film thinned by the force of gravitation, thus showing 
that the colors vary according to the thickness of the 
film. Another form of the experim«;lnt called forth a 
considerable amount of applause from the audience. 
Lord Rayleigh caused a gentle stream of air to play ob­
liq uely upon a soap film, so that the part struck was 
moved forward and the whole film rotated. Then with 
the alteration of the force of the cnrrent of air, which 
of course regulated the centrifugal force, alternating 
thicknesses of film were obtained, causing a varying 
display of beautiful colors and combinations of colors. 
This last experiment also tended to prove that the 
bands of color are not arranged in a certain order, but 
vary according to the thickness of the film, a conclu­
sion arrived at by Brewster, who observed that i f  a film 
reflecting certain colors be carefully inverted so as not 
to disturb the gravity, the colors reflected are also in­
verted. Lord Rayleigh explained the phenomenon by 
referring to Young's wave theory of light. He regarded 
the film as having two surfaces from which light is re­
flected, an anterior exterior surface and a posterior in­
terior surface. If a ray of l ight be thrown u pon the 
film, a part of the light is  reflected from the first sur­
face, but the greater part is transmitted, and some of 
this is reflected from the second sllrface, passes back 
through the film, and is com bined with t.he light re­
flected from the first surface. If then the light reflected 
from the second surface be in the same state of vibra­
tion as that reflected from the first surface, the effect of 
their combination will be to increase the amount of 
l ight reflected from the first surface, but if  otherwise, 
the effect will be a partial neutralization of the light 
reflected from the first surface. That is to say, i f  the 
retardation of the light whillh is reflected from the 
second surface, owing to its twice traversing the thick­
ness of the film, be equivalent to a wave length of the 
vibration of the l ight, it  will increase the intensity of 
the light reflected from the first surface. If, however, 
the retardation be only equivalent to half a wave 
length, the intensity of the l ight wil l  be decreased. 
Thus, then, with a ray of monochromatic light it will 
be seen that the effect of difference in the thickness of 
the film wil l be to alter the intensity of the reflected 
ray, but with a white l ight composed of several colors 
the result will be more complicated. As each color has 
a different wave length in vibration, it will be seen that 
each color  will act independently of the others, and a 
certain thickness of film which, upon the combination 
of the two reflected rays, will cause one particular color 
to be intensified, will at the same time cause the other 
colors to be more or less obscured. 

Thus as the thickness of the film is altered different 
colors preponderate, causing the appearance of rings 
or bands, according t.o the nature of the experiment. 
'1'he dark appearance on the screen corresponding to 
the thinnest part of the film is probably due to refrac­
tion of the ray of light reflected from the second sur­
face. consequent in its passing from a rare into a denser 
medium, and again from the denser medium into the 
rare, which refraction Lord Rayleigh considers to effect 
a retardation equivalent to half a wave length. Lord 
Rayleigh supported this theory of the formation of 
Newton's rings by several interesting experiments. A 
beam of light was intercepted by two of Nicol's prisms, 
one of which acted as a polarizer and the other as an 
analyzer of the light, so that no light was able to pass 
through both on to the screen. Between the two 
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prisms a double refractive lens was now placed, in this 
case a double concave lens of selenite, when the same 
sedes of concelltric rings observed with the film of air 
was obtained on the screen,  only much more intense, 
while a wedge of selenite gave the bands of color in 
the same order as with the soap bubble. 

But perhaps the most striking proof of the depend­
ence of the colors upon the thickness of the film was 
shown by the reflection of a beam of light from a piece 
of mica composed of twenty-four very attenuated plates 
overlapping each other. With each layer a markfld 
gradation in color was visible. 

was applied , the leather gave way, leaving the joint 
intact. Belts fastened by a scarf joint with this glue 
are said to be of absolutely the same thickness and pli­
ability at the joint as in the main portion of the belt, 
and thus insure freedom from noise and perfect steadi · 
ness. The instructions for use are simple, and it re­
quires only fifteen minutes for the joint to set before 
being ready for use. From a rough chemical analysis 
of the sam ple submitted to us, we find that it consists 
of gelatine, with small amounts of mineral ingredients. 
Josef Horadam, some few years ago, patented in Ger­
many 1\ process for preserving glues from decomposi­
tion, by the addition of from 8 to 10 per cent. of mag­
nesium or calcium chlorides. The addition of these 
salts does not impair in any way the strength of the 
glue, but prevents it from decom posing, and it may be. 
that the " Hercules glue " is presel'ved in a similar 
manner. 

A cement of this nature, if thoroughly to be relied 
on, must be of great value, although the great varia­
tion in the quality of leather, apart from the n.ifficulty 
hitherto experienced of securely connecting the ends 
together, opens a wide field for a material of uniform 
composition, and capable of being made in one piece 
in suitable lengths fOI' driving belts and other machine 
gear. -Industries. 

====== 

Speeches were afterward made by Mr. Feray 
d'Essonnes, president of the Syndical Chamber of Con­
ductors, Enginelllen, and Stokers, and by Prof. Com­
berousse, of the Central School, who broadly outlined 
the life of Papin. 

Along about four  O'clock, the Minister of Commerce 
and the Ind ustries , followed by all the invited guests, 
repaired to the court, and the veil that hid the statue 
was then lifted amid acclamation. 

Papin is represented as standing and performing an 
experiment. 

Upon the pedestal is the following inscription : 

DENIS PAPIN 
BORN IN 1647, DIED ABOUT 1714, 
INVENTED THE STEAM ENGINE 

IN 1690 

NATIONAL SUBSCRIPTION, 1886. 

The inauguration is due to the initiative of Mr. Lans­
sed at, for it was he who in 1 885 suggested the national 
subscription, which was quickly raised. 

Denis Papin was born at Blois on the 22d of August, 
1647. He was the son of a physician . Aftflr the exam­
ple of his father and of several of his relatives, he  stu­
died medicine and took his degree ; but his taste for 

The remainder of the lecture was devoted to an ex­
planation of the determination of the chromatic rela­
tions of the colors of the spectrum. Lord Rayleigh at 
this point made a rather st.artl ing statement that any 
color can be produced by two other colors. As an ex­
ample of such a formation, a ray of white light was 
passed separately through a solution of yellow chro­
mate of potash and an alkaline litmus solution, throw­
ing respectively a yellow and violet-blue color upon 
the screen. When the ray was made to pass through 
the two solutions successively, an orange-yellow color 
was obt.ained upon the screen, which color Lord Ray, 
leigh asserted to be made up of red and green rays. To 
prove this, the ray of white light was decomposed by 
means of a prism, and the decomposed rays passed 
through the two solutions. The one solution was 
found to exclude all the yellow and orange rays from 
the spectrum, while the other excluded all the blue 
and violet rays, so that when the ray had passed 
through bOtll solutions, only the red and green rays 
were left. If, instead of allowing the decomposed ray 
of light to pass through a slit, and thus obtain definite 
bands in the spectrum, the ray was passed through a 
circular hole, the red and green colors overlapped each 
other on the screen ,  forming by their combination the 
identical orange- yellow color obtained with the pri­
mary white light. It was then stated that if three defi­
nite positions be taken in a spectrum in the red, green, 
and violet bands res pectively, and these positions be 
represented by the corners of an equilateral triangle 
(Clerk Maxwell's triangle), it has bflen mathelllatical ly 
deterlll ined in what position within this triangle the 
colors of Newton's rings would fall .  Lord Rayleigh, 
by means of a diagram and the selenite wedge, showed 
that the relations to the three standard colors in prac­
tice were identical with the position assigned them by 
theory. 

INAUGURATION OF THE STATUE OF DENIS mathematics, and especially for experimental physics, 
soon led him to abandon medicine. PAPIN. It was in 1690 that he publishfld in the A ctes of Leip-

A LARGE crowd was present recently at the in­
auguration of the statue of Denis Papin, which took 
place in the court of the Conservatoire des Arts et 

sic the memoir which will forever and irrevocably 
assign to him the priority in the invention of steam 
engines and steamboats, and the title of which was : 
" N  ew method of cheaply obtaining the greatest motive 
powers. " 

I n  1704, Papin, poor and obliged to do everything for 
himself, finished his  first stearn boat ; but for want of 
money he was unable to make a trial of it u ntil 
August 15, 1707. The trial was made u pon the Fulda 
and Wera, affluents of the Weser. 

The operation succeeded wonderfully, and, shortly 
afterward, Papin, being desirous of rendering the ex­
periment complete, put his boat on the Weser ; but 
the stupid boatmen of this river drew his craft ashore 
and broke it and its engine in pieces. 

This catastrophe ruined Papin ,  and annihilated all 
his hopes. The great man, falling into shocking desti­
tution, broken down and conquel'ed by adversity, 
returned to England in 1712 to seek aid and an asylum. 

Everywhere repulsed, he returned to Cassel about 
1714, sad and discouraged ; and the man to whom we 
owe that prodigy, the steam engine, that instrument 
of u niversal welfare and riches, disappeared without 

In concl usion , the lecturflr showed a piece of glass, 
th e surface of which had been decomposed, a ray of 
light transmittfld through which showed upon the 
screen patches of very pure color. These he considered 
to be due to the glass consisting of a n u m  bel' of thin 
plates, some of which had been removed by the decom­
posi tion. 

� leaving any trace of his death.-Le Monde Illustre. 

, 

BELT JOINTS. 
FROM time to time, serious accidents have taken 

place, and the progress of work stopped, by the sudden 
snapping of driving belts in machinery, and, as a gen­
eral rule, it is found that the collapse is attributable 
either to faulty leather or insecure joining. A great 
improvement of the leather intended for belts has been 
brought about during the last few years, by the intro­
duction of improved processes for currying and the 
subsequent treatment. Paterson has worked success­
fully a patent for rendering belt l eather more pliable, 
and lessening the tendency to stretch. Under this 
treatment the leather is either curried or rough dried. 
and then soaked in a solution of wood, resin, and gum 
thus, or frankincense, first melted together, and then 
dissolved, by the application of heat, in boiled or lin · 
seed oil. The leather, after this process, is soaked in 
petroleum or carbon bisulphide containing a l ittle 
India-rubber solution , and is finally washed with 
petroleum benzoline. Should the mixture be found to 
be too thick, it is thinned down with benzoline spirit 
until  it is about the consistency of molasses at the 
ordinary temperature. The leather so prepared is not 
liable to stretch, and can be joined in the usual way 
by copper riveting, or the ends can be sewn. A good 
material for smaller belts, and for strings and bands 
for connecting larger ones, is that recently patented by 
Vorn berger. in which the gut of cattle is  the basis. 
After careful cleansing, the gut is split up into strand8, 
and treated with a bath of pearlash water for several 
days. The strands are then twisted together, and 
after being dipped in a solution of Condy's fluid, are 
dried. They are then sulphured in a wooden box for 
twenty-four hours, after which the twisting can be 
completed. They are by this process rendered pliable, 
and can be used in this state for stitching the leather 
ends of larger belts, or can be stiffened by plunging 
them into a bath of isinglass and white wine vinegar. 
After drying they are sll sceptible of a fine polish, 
emery cloth being usually employed, and the final 
" finish " is given to the material with gum arabic 
and oil . 

Canvas and woven fabrics, coated with India-rubber, • ;> , .  
are also now being used for driving belts and for cov- 1.: - " ':'  ::-. .....b ..... '_-=-__ _ 

DECORATION. 
THE STUDY OF ORNAMENTS. * 

By Miss MARIE R. GARESCHE, St. Louis High 
School. 

DECORATION is the science and art of beautifying 
objects and rendering them more pleasing to the eye. 
As an art, individual taste and skill have Hluch to do 
with the perfection of the results ; as a science, it is 
subject to certain invariable laws and principles which 
cannot be violated, and a study of which, added to 
familiarity with SOllle of the best examples, will enable 
any one to appreciate and understand it, even if lack­
ing the skill and power to create original and beauti­
ful designs. 

The study of decoration offers many advantages. It 
cultivates the imagination and the taste ; i t  develops 
our capacity for recognizing and enjoying the beauti­
ful in both nature and art ; it adds to the pleasure and 
refinement of life. Practical ly, its importance can 
hardly be overestimated, as it enters into almost all the 
industrial pursuits. We can think of but few classes 
of objects, even the most simple, in which some at­
tempt at ornamentation is not made. 

Ornament is one of the principal means of enhanc­
ing the value of the raw material. A pi ece of carved 
wood, or an artistically decorated porcelain vase, worth 
perhaps many hundred dollars, if reduced to the com­
mercial value of the material of which they are com­
posed would be valued at but a few dollars or cents. 
The higher the ornamentation ranks, f!'Om an artist.ic 
point of view, the greater becomes the value of the 
article to which it is applied. Knowledge of good 
designs is thus evidently important, to the purchaser 
of the object ornamented as well as to the de�igner 
who planned it. This can only be attained by culti­
vation. 

To know and appreciate the best ornament should 
be an aim set forth in any scheme of general en.uca­
tion. This knowledge and appreciation can be obtain· 
ed by studying the application of the laws and princi­
ples of ornamental art as exemplified in the works of 
masters, and also by endeavoring to apply these princi­
ples in designs of our own creation. 

PRINCIPLES OF ORNAMENT. ering machine rollers. As this material can be made DENIS PAPIN. in one piece, without the necessity of a joint, it is uni- We can only arrive at a knowledge of these princi-
form in strength, anu is recommended as a substitute pIes by a consideration of the object. In other words, 
for leather belts requiring joints. A patented material Metiers, under the presidency of Mr. Lockroy, Minister nature and history must be studied. First, natuTe, 
of this description is due t.o Zingler, who boils the can- of Commerce and the Indu�tries. for she is the primary 60urce and origin of a!l good 
vas or similar woven fabric under pressure in a solu- In the large hall in which the addresses were made ornament, whether ancient or modern ; and if, as in 
tion of tungstate of soda for three hoUl·s. It is then there were several municipal coun�elors, the represen- everything else. we would not become servile  imitators 
transferred to a bath of acetate of lead solution, and tatives of the Minister of War, Captains Driant and and weak copyists, we must go to the fountain head. Sec­
drai ned, dried, and stretched. When in this condition I Frocard, several members of the Institute, and others. ond, history, for by the study of the ornament of past 
it is coated, by means of a spreading machine, with re- I A delegation from the Syndical Chamber of Conduc- ages we will not only become acquainted with the 
peated layers of a composition consisting of I ndia- tors, Enginemen, and Stokers, which contri buted highest developments of which ornamental art is capa­
rubber, antimony sulphide, peroxide of iron, sulphur, through a subscription toward the erection of the ble, but will moreover broaden our views as to its ob­
lime, asbestos, chalk, sulphate of zinc, and carbonate of statue, was present at the ceremony with its banner. ject and scope, and will stimulate our own i lllagina­
magnesia. When a sufficient thickness of this compo- Mr. Lanssedat, superintendent of the Conservatoire , tion and invention, by leading us to the conterllplation 
sition has been applied, it is  vulcanized under pressure received the guests, assisted by all the professors. Mr. of the myriad beautiful and protean forms it has as­
at a temperature of 250u F. , or a little higher. The Lanssedat opened the proceedings by an address in sumed, when surrounding conditions, such as religion, 
material produced in this manner is said to have the which he paid homage to the scientists who were climate, temperament, nationality. etc. , have been dif­
strength and durability of the best leather belts. persecuted while living, to Denis Papin, who did for ferent. Knowledge of hil>toric ornament wi l l  also pre­
Attempts ha ve recently been made to obtain a glue  mechanics what Nicolas Ie Blanc did for chemistry, and vent the imposition on the public, so common ill our 
suitable for joining the ends of driving belts, without to those men whose entire life was devoted to the day, of weak and unworthy productions which claim to 
the use of metal fastenings or sewing, and Messrs. triumph of the cause of science. be based on classic originals, and which constitute a 
David Kirkaldy & Son have reported favorably on After this, an address was delivered by Mr. Lockroy, great stumbling block to the progress and appreciation 
such a belt glue, which is being introduced by Mr. W. who expatiated upon the great services rendered by of good art. '1'he result is somewhat analogous to that 
V. Van 'Vyk, of 30 and 31 Newgate street, E C. In the master of all the sciences known at that epoch, produced upon conscientious but i l l - informed minds, 
the test applied by them, <t joint of this " Hercules who was iI! �urn physiciall : phrsicist, .mechanician, a�d

. . . . . .  . . .  . <r lue " as it is called in a 4 in single belt was stronger mathematICIan and who In dlscovermg the propertIes Authorit,e8 consulted ,n preparmg thts paver . AnalYSIS of Orna-
t""' . . '  ' . . '  ' .  f d . t h' h . ment," Wornuffi ; · � 'rruth. Beauty. and Power, " Dre8ser � " Lectures on 
t han the solId leather. When a tenSIle stress of 2, 174 of steam , laId the foundat�0I?- 0 mo ern soc�e y, w Ie , Art." F. W. Moody : . .  Hopes and Fears for Art, " Wm. Morri s ; .. Orua-
lb. , equivalent to 2,860 lb. per square inch of section, so to speak, arose from thiS lDcomparable dIscovery. mental Art," Hulme ; .. Manuals of Art Education," Prang. 
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who make every effort to  appreciate and enjoy the spu- I essential constructive quality of  a floor, viz. , flatness. 
rious productions of a great author, not knowing that For the same reason, all shams, such as painted arches, 
they are not genuine. pillars, etc. , are not legitimate. As long as they do not 

" All ornament should be based upon geometrical 
construction. " 

H Harmony of form consists in the proper balancing 
and contrast of the straight, the inclined, and the 
curved." POSITION AND SCOPE OF ORNAMENTAL OR 

DECORATIVE ART. 
1. Object uf Ornamental Art.-The object or purpose 

of ornament, as in the other fine arts, is to please. In 
music and poetry this enjoyment is conveyed to the 
mind through the ear ; in the decorative and pictorial 
arts, through the eye. Generally, the meaning that we 
find in such productions, the appeal that they make 
to the understanding or feelings, is as great a source of 
interest to us as their intrinsic beauty. Poetry and 
vocal music are greatly dependent for their effect upon 
the meaning they convey in words ; painting and 
sflulpture, upon the ideas or sentiments they suggest. 
In all four, however, and most decidedly in music un­
accompanied by words, the appeal is frequently made 
almost exclusively to the <esthetic sense, the mind or 
intellect remaining almost dormant under the im pres­
sion. Gems  of rhythmical verse, sll ch as Poe's " Bells," 
" 'I'he Raven, "  Whistler's " Symphonies in Color, " 
nameless forms in statuary, expressionless save in the 
mere beauty of their proportions and cu rves, and, as has 
been stated, nearly the entire field of instrumental 
music, are cases in point. In the ornamental and 
decorative arts, as well as in architecture (from which 
they are indeed inseparable), beauty alone, in like 
manner, should be the principal aim and purpose. In 
the former, of course, it is indispensable that such 
should be the case, as they are entirely subordinate 
and accessory in their nature, their only raison d'etre 
being to beautify or render more agreeable objects al­
ready created for some purpose. 

It must not be imagined that such artistic impres­
sions-viz . ,  where the appeal is made almost solely to 
the <esthetic sense, regardless of the reason, judgment, 
or feelings-are necessarily of a lower order. Their 
effect is almost analogous to that which nature herself 
produces upon us-the starry heavens, the mighty 
ocean, the tender flower. The impression,  whether the 
object belongs to the domain of nature or art, may be 
a merely sensuous one ; and if it stops there, as it cer­
tainly does for the majority of people, it ranks with­
out doubt far below productions where the resthetic 
elem ent is only used to stimulate and heighten the ap­
peal to the mind or the feelings. But if it extend be­
yond, and makes the sensuous impression but the part­
ing link to the contemplation of ideal, abstract beauty, 
without the interIIlediate aid of the heart or the reason, 
it is the shortest and q uickest road toward the realization 
of the infinite, and makes us indeed feel that it is but a 
short step . .  from nature up to nature's God." Thus 
architecture, which embodies, more than any other of 
the space arts, principles of abstract beauty, has been 
with reason called the noblest of them all. 

However, ornamental and architectural forms fre­
quently do convey a meaning, which we term symbol­
ism in art. If this symbolism does not detract from 
the first object of ornament-viz. , to beautify-it is 
perfectly legitimate and proper. It is impossible to 
fully appreciate many phases of art, as. for instance, 
the Egyptian and the early Christian, if we leave out 
of sight the symbolism which pervades them. 

While beauty, or capacity for pleasing the eye, may 
be very definitely said to be the aim of ornamental art, 
it is difficult to arrive at a universal standard as to 
what constitutes beauty. What pleases one person will 
not always please another. The child loves glittering 
objects and gaudy combinations, which the mature 
taste of the man declares extravagant and unharmo­
nious. Savages decorate their weapons, utensils, and 
their own persons with ornaments that appear uncouth 
and barbarous to civilized people. 

Besides these differences in taste, which are due to 
different degrees of mental d evelopment, and which 
can consequently be easily disposed of, we find among 
highly civil ized and cultured nations, at different peri­
ods, a great di versity of tastes. These varying and 
sometimes apparently conflicting products of orna­
mental art we designate as styles, viz. , Egyptian style, 
Greek style, Gothic style, etc. So marked are the dif­
ferences between them that we can sometimes tell at a 
glance to what period and to what style a small frag­
llJent of decoration belongs. 

Notwithstanding these differences, which at first may 
appear very great, a careful study of the best styles­
those that achieved the greatest and most lasting pop­
ularity-will  reveal the fact that they are all based 
upon certain fundamental laws and principles, and 
that all are good,  bad, or indifferent according as they 
conform to or violate these principles. These essen­
tials having been preserved, the opportunities for the 
exercise of individual or national taste are almost 
boundless. 

II. Position of Ornament.-The position that orna­
ment occupies is necessarily a secondary one, as it can­
not exist independently, but is always applied to ob­
jects created for some purpose entirely independent of 
their capacity for pleasing. This gives us  one of the 
great underlying principles that should characteri ze 
all ornallJ ent, viz. , it must be subordinate to the object 
which it adorns, and must not detract fro m  its use. 
We often see this rule violated in personal, household, 
and archi tectural decoration-windows so overloaded 
with proj ecting cornices and lattice work as to almost 
exclude l ight and air ; knife handles carved so elabo­
rately that it is impossible to grasp them firmly ; styles 
of dress in form or color that impede the motions of 
the wearer, and make the clothes, rather than the 
personality of the wearer, the most noticeable feature. 
From this principle there is but a step to another : 
All 01"nament should be modest and moderate. It must 
not obtrude itself, and a great profusion and ostenta­
tion in its application is '11 ways a sign of degeneracy 
and bad taste. Of course some objects, from their 
natu re, position, and use, will admit of greater and 
more elaborate ornament than others. 

Ornament, being entirely subordinate, should not 
conceal the construction of the object. In architecture 
it should follow the leading lines of the' building, and 
should emphasize, or at least suggest, the construction. 
If a ,·chitectural in character, it should so enter into the 
cOllstruction of the building that it conld not be taken 
away without injuring it .  

We must feel that a col umn, no matter how bAauti ­
ful, is supporting something. A floor, always a plane 
surface, must not be ti led or decorated in any way to 
express relief. This would apparently destroy the 

actuall y  exist, they are evidently not necessary to the 
construction, an d have no purpose save an imaginary 
decorative one, and in the words of O wen Jones, con­
struction must be decorated-not decoration con­
structed. 

III.  Scope of OTnrtment. -The scope of ornamental 
art is almost boundless. It is applied to objects large 
and small, adapted to the most various uses, construct­
ed of the most different materials. As the ornamenta­
tion is always to be subordinate to the object, consid­
erations regarding size, use, position, material, etc . ,  
must govern it .  An ornament that would be admir­
able applied to one object, might be detestable if ap­
plied to another. A design cannot be made without 
reference to its future application. 

First : The material must be considered. Heavy and 
hard materials, such as wood and stone, will not ad­
mit of as delicate curves and lines as textile fabrics, 
such as cotton and woolen goods, laces, etc. 

Second : '],he manner in which the article is to be 
made, whether by weaving, cutting, carving, casting, 
etc. 

Third : The position the object is to occupy. If ele­
vated or otherwise remote from the eye, elaborate 
finish and minute detail are useless. Ornamental art, 
from time immemorial, has attained its greatest excel­
lence and exerciBed its greatest influence in connection 
with architecture. 

In fact, the study of ornament is inseparable from 
that of architecture. It  is upon architectural forms 
that the greatest artists have in all ages expended their 
greatest efforts and skill, and in a treatise on historic 
ornament they are decidedly the most interesting and 
important object of study. 

IV. Material of Ornament.-The two great sources 
of ornament are geometry and nature. '1'he latter 
includes the former ; for not only must natural forms, 
in order to be available as material for ornament, be 
first conventionalized, or reduced to regular, symmetri­
cal, geometric outlines, but any and all designs, whether 
the unit of repetition be geometric or conventional, 
must be fou nded upon geometric construction. This 
refers to the regularity, repetition , and distribu­
tion of parts ; so that every good design, if reduc­
ed to its principal lines of construction, would ex­
hihit but a few geometric lines and inclosing spaces. 
Many designs are not only geometric in their basis or 
plan, but make use of geometric figures as the units or 
materials of design. Such designs, however, rank 
lower than those in which natural forms conventional­
ized are taken as the subjects of repetition ; and as the 
ornament rises in the scale toward perfection, even the 
geometric basis becomes less and, less apparent, and 
sinks into a decidedly subordinate position ; so that 
in many of the most perfect specimens it can be traced 
only in a few leading lines of the composition. Its 
presence, however, is necessary, and is the foundation, 
if  not the most important element, of beauty in the 
design. 

RELATION BETWEEN NATURE AND ORNAMENTAL 
ART. 

While the natural world, including leaves, flowers, 
animals, etc. , is the greatest source of ornament, it is 
generally the opinion of the best authorities, derived 
from the study of the best styles and by a consider­
ation of the principles of fitness and propriety which 
underlie the entire physical and moral world, that 
natural forms in ornamental and decorative art should 
not be literally copied or imitated. 'I'hat is the aim of 
painting, sculpture, and the other representative arts, 
where the object is to present something to the eye 
which will suggest at once the actual presence of the 
object. To produce that effect, the ohject, whether 
animal or vegetable, is represented as much as possible 
in the actual circumstances of its existence. surrounded 

" In surface decoration all lines should flow out of a 
parent stem_ Every part, however distant, should be 
traced to its branch or root. Natural law." 

H All junctions of curved lines with each other, or 
with straight lines, should be tangential to each other. 
Natural law." 

H Natural forms, as subjects of ornament, should not 
be imitated, but should be conventionalized." 

HISTORIC ORNAMENT. 

The origin of al l attempts at decorating or beautify­
ing objects lies in the universal love of mankind for the 
beautiful. Once the necessaries of life provided for, 
man instinctively, the world over, turns his attention 
toward gratifying this feeling, by improving and deco­
rating the forms around him-his arms, utellsils, dwell­
ing, or his own person. The history of every nation 
proves this, and no matter how rude, and even ugly, 
their efforts may seem to us, we are bound to recognize 
in them the same motives that actuated the builders of 
the Parthenon or of St. Peter's at Rome. 'I'his a waken­
ing and gratification of the resthetic sense seems to be 
the first' advance from a condition of mere animal ex­
istence, in  which food, shelter, and comfort are the ollly 
considerations, to tastes and desires that are higher 
and, consequently, more impersonal . 

The term historic ornament is applied to the various 
styles of ornamental art which have flourished at 
various periods in the world's history, from the Egyp­
tian, dating from the 14th century B. C . ,  to those that 
exist at the present day. Their number is, consequent­
ly, almost unlimited, and we will confine ourseh'es to 
the consideration of a few of the principal ones only­
those that have achieved the most end uring faille, or 
those that exercised the most marked influence upon 
succeeding styles. 

In considering the various styles, we must always 
bear in mind that, with the exception of the Egyptian, 
all show very markedly the influence of the styles that 
preceded them, being very often merely an outgrowth 
or development of a preceding one. Th us the Greeks 
borrowed many forms from the Egyptians. The Ro­
mans simply adapted and elaborated the Greek style, 
etc. So that while each style is usually known by 
certain prominent characteristics, it does not follow that 
these characteristics are peculiar to it alone. * They may 
be found in other styles, though not to such a great ex­
tent_ While similar features will thus be seen to run 
through many styles, each will usually be found to 
possess an individuality of its own. E very nation, like 
every individual, possesses different wants and ca,pa­
bilities, and will develop itself accordingly. Differences 
in religion, climate, manners, customs, etc. , will cause 
differences in their art and literature, the most lasting 
monuments of their morals, taste, and feelings. 

It, is rather by the study of the art and literature of 
a people that we arrive at a true knowledge of them 
than from the perusal of mere h istoric facts concerning 
them-when they lived, who conquered them, etc. 
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THE STYLES. 

Egyptian.-Characteristics : symbolic, se­
vere, simple, grand, massive. Conven­
tional forms of lotus, papyrus, et:l. 
Oblique lines. 

GTeek. -Characteristics : resthetic, simple, 
harmonious, beautiful. Conventional 
forms, anthemion, acanthus. Ellipse. 

I Roman.-Characteristics : elaborate, rich, 

L 
costly_ Conventional forms, acanthus 
scroll, monsters. Circle. 

by the necessary conditions of its well - being and 
growth. A frame is placed around it, to shut it off as 
much as possible from other surroundings, and thus 
help us delude ourselves that we are in the presence of 
the real thing, either as it would impress us through >.:i 
our senses or our imagination. � But i n  ornamental art the case is entirely different. fll 
As it is to be applied and consequently subordinated >-< 
to something, and does not exist for itself, it would be § 
i mpossible, except in very rare instances, to introduce � 
in a design a natural object in a realistic manner and 
not violate some important law of its growth or the 
conditions of its well-being. For instance, to exactly 
repeat a certain rose, with all the accidents of its 
growth, many times in a carpet is not natural. Na­
ture never repeats herself. Moreover, to tread on that 
which is supposed to suggest to us real roses is bar­
barous. It would really be outraging and d istorting 
nature while pretending to be her faithful disciple and 
imitator. 

r Byzantine .-Symbolic, rich , elaborate. Con­
ventional forms, principal architect. 
feature-dome. 

I SaTacenic.-Gorgeous coloring, graceful 
curves. Forms entirely geometric. 

We not only derive fron nature the moet important 
materials for our designs, bnt also the various  modes 
of arranging this material. Various modes of repeti­
tion-radical, bilateral, etc. -were all probably sug­
gested by some natural arrangement observed in 
flowers, leaves, etc. Of these different arrangements 
it is curious to note that the bilateral is more charac­
teristic of the higher forms of nature and the radiating 
of the lower. The leading principles of ornament­
symmetry, proportion, rhythm,  -contrast, unity, variety, 
repose, etc.-are all eXflmplified in natural forms. The 
latter have also suggested many of the most important 
architectural forms. The Gothic cathedral, with its 
clustered columlls branching and forming pointed 
arehes overhead, was probably suggested by a grove 
of trees with overarching branches and boughs. The 
idea of the column was derived from the papyrus plant. 
a species of reed growing in the river Nile. The bud 
or flower suggested the capital of the column ; the 
stalk, the shaft ; and the bulbous root, the pedestal. 
The blue vault of the sky undoubtedly suggested the 
dome, etc. 

The following are a few of the leading principles of 
ornamental art as set forth by O wen Jones in his 
(h·ammar of Ornament, a fine work, magnificently 
il lustrated, whose perusal could hardly fail to delight 
the most indifferent : 

" All good ornamental art should possess fitness, pro­
portion, harmony, the resul t  of all which is repose. " 

" Construction should be decorated. Decoration 
should never be purposely constructed." 

1 Arabesque, geometrical tracery, inter­
lacing. 

Gothic.-Imposing, grand. Pointed arches, l clustered colulllns, vaulted roof, spire 
buttress. Forms both natural and con­
ventional. Stained glass. 

Renaissance.-Mixture of classic and medire-
val elements. Result not generally good. 

Cinquecento. -lEsthetic. revival of true 
classic principles. Beautiful curves, fine 
proportions and distribution. Con ven­
tional animal and plant forms. Human 
figure. 

l Louis Quatorze .-Sparkl ing, glittering. Ab­
sence of color, want of symmetry. 

1. ANCIEN'l' OR CLASSIC ART. 

Ancient art is  also known as classic, a term which, in 
architecture, sculpture, painting. and Illusic, is almost 
synonymous with good and admirable. Taken as a 
whole and at its best. classic art has never been sur­
passed. The designs of the Greeks, RomanR, and 
Egyptians, and even the forms of their buildings, are 
still copied at the present day. 

The horizontal line is a marked feature of classic art. 
It is visible in the leading lines of thei r architectme, in 
the frequency of  horizontal borders, friezes, etc. It ac­
cords admirably with the constrncti ve features of 
classic architecture, and thus conforms to the import­
ant decorative principle that ornament should em­
phasize rather than disguise const,·uction. 

1. Egyptian Art.-The oldest of which we have an y  
record dates from 1800 B. C. Egyptian art i s  symboli c, 
that is to say, the forms were chosen not so much on 
account of their beauty as for the purpose of convey­
ing some meaning. The government of Egypt being 
almost entirely in the hands of the priests, these sym­
bols were generally of a religious character, signifying 

* " Rudiments o f  Architecture lind Building," through cQurtc.y o f  H. C.  
Baird. 
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power and protection. The principal ones were : The 
lotus, signifying plenty, abundance ; the zigzag, sym­
bolic of the river Nile ; the winged globe or scarablllus, 
signifying protection and dominion, usually placed 
over doors of houses ; the fret, type of the Great Laby­
rinth, with its three thousand chambers, which was, 
in its turn, symbolic of the life of a human soul. 

The column originated with the Egyptians. It was 
at first heavy, broad compared to its length, and was 
usually covered with h ieroglyphics. The architecture 
of Egypt, of which the principal forms are pyramids, 
sphinxes, obelisks, aud temples, is characterized by 
massiveness of material, grandeur of proportion, and 
simplicity of parts-a style well suited to its flat, sandy 
soil, though it would look heavy and out of place in a 
country where nature had herself supplied the ele­
ments of grandeur and massiveness in the form of 
lofty mountains or mighty forests. Egyptian art great­
ly influenced all the succeeding styles, and to this time 
is unsurpassed in many of its qualities. 

2. Greek Art.-The next great historic style is the 
Greek. Its spirit differed entirely from the Egyptian, 
being Illsthet.ic and not symbolic. Its sole aim was to 
create beautiful forms, without any thought of attach· 
ing to them a meaning. It adopted many Egyptian 
forms, s11ch as the lotus, fret, and seroH, but divested 
them of all sylllbolism or significance. The mQst char­
acteristic feature of Greek ornament is the anthem ion, 
a conventionalized flower form resem bling our honey­
suckle b\ld, which was usually alternated with the 
lotus or lily form bud. The Greeks also borrowed the 
column and flat arch from the Egyptians, but changed 
it to a more slender, graceful form. The three princi­
pal orders of Greek arch itecture are named from the 
style of the column used that characterized them, viz. , 
the Corinthian, the Doric, the Ionic. Of these the 
Doric is the simplest and the Corinthian the most 
elaborate. 

For harmony of proportions, elegance of form, and 
simplicity of detail, Greek architecture and ornament 
has probably never been surpassed. These qualities 
are admirably displayed in the Parthenon, a temple in 
AthelJs, dedicated to Venus. Though in ruins, it is 
sti l l  one of the greatest attractions to travelers in 
Greece. A very fine collection of fragments taken 
from it is to be seen in the British Museum. They are 
known as the Elgin marbles. 

'rhe most flourishing period of Greek art, as will be 
found in the history of almost all nations, was identical 
with the most flourishing period of its literature and 
general welfare. 

3. Ro man Art.-In the 6th century B. C. the Greeks, 
already on the decline, were conquered by the Romans, 
a nation hardier and more powerful, though ruder and 
less civilized than themselves. The conquerors recog­
nized this, and immerliately set to work to copy or steal 
from their vanquished foes everything that might en­
hance the beauty and splendor of their own city. 
Greek artists were transported to Rome and placed in 
charge of the most important public works. Roman 
art is, consequently, but a development or adaptation 
of the Greek. It is noticeable, however, that it almost 
completely ignored the IIlOst characteristic and popu­
lar of the Greek forms-for example, the anthemion­
and adapted those, such as the acanthus and the scroll, 
which had been considered of minor importance among 
the Greeks. They added another to the three orders 
of the Greek architecture, viz. ,  the Composite, the" 
most elaborate of all, being a combination of the Ionic 
and the Corinthian. This leads us to consider the lead­
ing features of Roman ornament-richness and pro­
fusion. With the acanthus and scroll as their principal 
units of design, they elaborated and enriched every 
form that would admit of it. The most elaborate 
Greek example cannot compare in this respect to the 
simplest Roman. The Roman style of architecture was 
very si milar to the Greek, though more massive in its 
proportions, probably on account of the larger nUIIl ­
ber of people to be accommodated. The details were 
al so bolder and the curves fuller. They used the 
round arch to a great extent. The column of Trajan 
and the Forum are fine examples of their architecture. 

II. MEDllEV AL ART. 
The Roman empire, after having reigned as mistress 

of the world for upward of five centuries, commenced 
to show signs of decay. Its people had gr·adually lost 
the sturdy spirit of independence, enrl u rance, and 
courage which had characterized their forefathers, and 
had degenerated into a race of effeminate slaves and 
cowards. Ostentation became the feature of their art ; 
immorality and l uxury, of their mode of living. They 
thus fell an easy prey to the rude but vigorous bar­
barians of the North. The latter, rude and uncivilized 
as they were, extended the contempt they had for the 
nation they had conquered to their works of art as 
well, and muti lated or destroyed them whenever they 
could lay hands on them. 

This spirit of antagonism was strengthened upon 
their conversion to Christianity, and everything that 
savored of paganism in art or literature was severely 
proscribed. For the heathen forms, whose only aim 
and object was beauty, were substituted religious sym­
bols, the cross and other implements of the passion ,  
the  lily, the fish, the  aureole, etc. , whose object was to 
recall to the faithful the mysteries of religion. Gradu­
ally, however, as the artistic feelings of the new people 
became awakened, principles of beauty commenced to 
be regarded, and, while symbolism remained an im­
portant feature of European art until the period of the 
Renaissance, and even then was not entir·ely super­
seded, magnificent artistic results were obtained. 

1 .  Byzantine Art.-The principal of the early medilll­
val art developments was the Byzantine. It flourished 
principally in the eastern part of Europe. In the west 
it was known, with a few variations, as the Lombard 
and the Norman. All three are often included under 
the term Romanesque. 

Byzantine art was essentially Christian in its spirit 
and motives. It used religious symbols extensively, 
b ut incorporated in its ornament a few pagan elements, 
such as the acanthus and the scroll. Natural forms 
were always conventionally treated. Its coloring was 
rich and gorgeous. The principal features of its arch i­
teeture were the dome anel round arch. The plan of 
the churches was often in the form of a Greek or 
Latin cross, with the dome placed over the intersection 
of the two arms. The church of St. Sophia, in Con­
stantinople, is the most magnificent example of Byzan­
tine architecture and ornament. Although now a 

Mohammedan mosque, it is, probably, in the motive 
and spirit that actuated its construction, the most 
Christian building in the world. 

2. Sa1·acenic Art.-Developed from the Byzantine 
by the Moors and the Saracens. It d iffers from it, how­
ever, in one important respect. While the Byzantine 
makes use of numerous conventionalized plant and 
animal forms, the Saracens and Moors were forbidden 
by their religion, the Mohammedan, to copy in any 
manner the form of any living thing, animal or vege­
table. They were thus li mited entirely to geometric 
forms, which, however, often fall insensibly into flower 
and leaf forms. Interlacing bands and curves of in­
tricate pattern, and exhibiting the peculiar Moorish 
curve, are very characteristic of Saracenic ornament. 
Inscriptions were frequently interwoven in this tracery. 

The coloring was gorgeous, consisting principally of 
blue, red, and gold. 

The principal arches used were the pointed and the 
horseshoe arch. The Alhambra Palace in Spain is the 
most famous example of Saracenic ornament and archi­
tecture. 

3. Gothic .A rt.-Gothic art grew out of the Byzantine, 
all the symbolic elements being retained. It ie divided 
into many different varieties. 

In the earliest the round arch was used, but the later 
and more perfect styles having employed the pointed 
arch almost excl usively, the latter became characteris­
tic of Gothic art generally_ It is a style of architecture 
and ornament usually applied to churches, and well 
adapted to moist and cold climates on account of the 
sloping roof. Clustered columns, the spire or belfry, 
the arched roof, and the division of the interior into 
nave, transept, and choir, are leading features. Natu­
ral as well as conventional treatment of plants is an­
other important characteristic. 

.. 

COl.tNTHIAN� 'lONIt\I 

The Gothic style flourished principally in England, 
France, and parts of Germany. Nearly all the princi­
pal cathedrals and churches in these countries, and 
many in our own, are built after this style. '1'he most 
beautiful example in this country is St. Patrick's 
Cathedral, in New York. The finest specimen in the 
world is probably the Cathedral of Cologne, which 
was commenced in the 14th century, but was not com­
pleted until many years later. 

III. MODERN ART. 
In the 15th centnry a remarkable revival occurred in 

literature and the fine arts. showing a decided ten­
dency to return to the old classic ideas of the Greeks 
and Romans. After an almost complete neglect, which 
lasted for centuries, artists and men of letters turned 
their attention to the long neglected relics of pagan 
civilization as worthy of study for their intrinsic 
beauty alone. Symbolism was relegated to a minor 
position, and beauty was once more cultivated for its 
own sake. Tbis epoch is termed the Renaissance­
which literally means a rebirth or revival. 

1 .  Renaissance Style.-The term Renaissance is also 
applied to one of the early styles which came into 
vogue at this time. It flourished principally in south­
ern Europe. It is not a pure style, but marks a trans­
ition period from the old popular Goth ic  and Sara­
cenic forms to the revivified classic. It naturally 
exhibits a queer mixture of conflict.ing elements-classic 
and medilllval thrown together without much regard 
to propriety or fitness. It still showed traces of sym­
bolism. 

2. The Cinquecento Style.-The Renaissance reached 
its most perfect development in the Cinquecento or the 
15th century style. It followed the Quatt'ocento or 
14th century style. Entirely untrammeled by symbol­
ism, and with the whole field of classic and medilllval 
ornament to glean fl"om, its aim was to develop a per­
fect style of orriament. The best examples of this 
period are founded on the soundest principles of orna· 
mental art. Nothing that could be turned into an ele­
ment of beauty was neglected. Animals, real and 
fictit.ious, flowers, leaves, fruit, the human form, etc. , 
were conventionalized and made to contribute their 
part to enhance the beauty of the whole. Some of the 
principal �haracteristics of the Cinquecento style. are 
the delicate arabesque scroll work, the profusion and 
beauty of the curves, its admirable variations of stand­
ard classic ornaments, such as the antl temion and 
scroll. The coloring, also, was one of its most pleasing 
features. This style flourished principally in Italy and 
France. Farnese Palace and the tombs of the Medicis 
are noted examples. 

3. The Louis Quatorze.-This style succeeded the 

Cinquecento, but was far inferior to it. It arose in 
Italy, and while preserving generally the materials of 
the style that preceded it, it added as characteristic 
feature!t the scroll and the shell. Its principal object 
was to create brilliant and startling effects in light and 
shade. Color was, in consequence, decided ly second­
ary, gilding being used everywhere. The PalaC'e of 
Versailles, near Paris, is a gorgeous example 01 this 
style. Everything in it is glittering and sparkling. 
Mirrors are everywhere placed to intensify this effect. 
This style was followed by the Louis Quinze, inferior 
to it in every respect, aud in which symmetry, at least 
in detail, seems to be carefuliy avoided. It still further 
degenerated into the Rococo, the l.lIost extravagant and 
exaggerated of all the historic styles, and wnich pre­
vailed in the latter part of the 18th and the beginning 
of the 19th century. 

The present century cannot boast of any great char­
acteristic style in either arehitecture or ornament. 
Whether it is only in a course of development, and 
what will be the results, time <mly can show. All 
styles are now in vogue, hence the importance of ac­
curate knowledge on the subject. To be able to J udge 
of and appreciate the best, and to profit by the labors 
of those gone before us, at the same tilne imparting 
individuality and character to our own design, should 
be the aim and object of the study of decoration, and 
it should enter into any scheme of general education 
and culture.-Journal of Education. 

THE MONTAUD ACCUMULATOR. 
THIS accumulator is of the Plante type, and is  modi­

fied so as to obtain a more rapid formation, a larger sur­
face, and a symmetrical dist.ance of the plates from 
each other. If into an alkaline bath saturated with 
litharge (added in excess) we plunge two lpad electrodes 
and pass in a current of suitable tension and intensity, 
there is deposited upon the anode a layer of peroxide of 
lead varying in thickness with the intensity of the cur­
rent, and llIore or less rich in oxygen accord ing to the 
intensity of the bath, while the cathode is covered with 
a stratum of reduced lead. The l iquid of the bath sup­
plies material for both deposits, while in galvanoplastic 
operations the anode supplies it to the cathode. The 
principle of the formation consists in introducing in an 
efficacious manner currents of a great intensity, and 
thus abridging its duration. 

Of two plates thus treated, the one becomes positive, 
and is covered with a thick layer of peroxide of lead. 
On leaving the bath it undergoes various prepara­
tions and several washings, and is then fit to be 
mounted along with others to form an accumulator 
ready to be charged and to work. The second, or nega­
tive, plate is covered with a thick sponge of lead. It is 
carefully washed, preserved in water with exclusion of 
air, and submitted to a very considerable pressure. 
After this operation it presents the appearance of 
ordinary sheet lead , but though the physical porosity 
has disappeared, the chemical porosity is intact, and this 
alone comes into play in accumulators. When a nega­
tive plate is constructed in this manner, it is ready to 
be combined with the positives to form an accumulator. 

The inventor has sometimes put into the bath at the 
positive pole negative plates prepared as just described. 
They becollle very easily peroxidized, but they have 
the grave defect of requiring two preparations in place 
of one. To secure an accumulator against any leakage 
from plate, the solderings and the entire plates must 
be submerged in the liquid, so that nothing projects 
IIp out of the acidulated water except two strong rods 
for making contact. These rods are covered with an 
insulating varnish from their origin to above the point 
where they issue from the liq uid. The plates are of a 
rectangular form (Fig. 1). They are sloped out at one 

FIG. 1. 
corner, and as two plates in j uxtaposition are cut 
together, when they are separated the sloping out 
of the one serves fOI' the handle of the other. This 
handle i s  doubled back on the plate which is suspended 
in the bath, so that the part which has to be soldered 
does not undergo any preparation. A hole pierced in 
this corner of the plate serves to receive a square rod of 
lead, which connects the plates together and supports 
one of the poles or contacts of the accumulator. At the 
point of soldering the doubled-down handle gives a 
double thickness, and the margins of the plate are 
folded in such a manner as to insure their solidity. 

The sloped out corner af(ords the free space necessary 
for the rod of the opposite pole, and one and the same 
plate may be indifferently connected either to the + or 
the - at the right or the left. The plates are made of 
four different sizes : No. 1,  19 of which serve for an 
accumulator of 1 square meter ; No. 2, 21 ,  25, or 29 of 
which serve for accumulators of 2, 3, and 4 square 
meters ; No. 3, which with 21 ,  25, or 29 plates com poses 
accumulators of 5, 6, and 7 square meters ; and No. 4, 
which with 21, 23, 25, 27 or 29 plates forms accumulators 
of 8, 9, 10, 11 ,  and 12 square meters. 

As the plates are enti rely su bmerged in the liquid 
their entire surface is active, and the entire surface be­
ing absolutely flat, it is sufficient to preserve their re­
spective distance at any one point in order to have it 
everywhere alike. 'rhe weight of the plate depends on 
the intended duration of the plate and its capacity. As 
for the negative plate, its thickness is the most impor­
tant factor of its capacity. The proportion has yet to 
be established for daily practice. The inventor uses in 
practice positive plates of 0 ·002 meter in thickness. On 
the other hand, the negative plates have a body of 
only 0 ·00 1 meter in thickness, their greater thickness 
being due only to the deposit of compressed lead. 
The rod which fixes the plate to each pole (Fig. 2) is 
formed of a special alloy of lead and antimony, not 
attacked by acid. This gives rigidity to the rod, and 
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hinders i t  from binding when the accumulator i s  taken 
out of its case. 'fhe copper piece which surmounts it 
is fitted at its base with an i ron cramp, which is 
fixed in  the lead, and above which is a wide fnrrow 
with two grooved parts, which being immersed in the 
lead hinders the copper from slipping round under the 
action of the screw. The rod is square, and is cast in a 
single piece. Against one of its surfatles the ends of 
the con nected plates press flatly up. A square form has 
been selected to give more surface for soldering. The 
soldering is autogenous (as in the lead: chambers at 
vitriol workH). '1'he soldering, as weH as the entire 
plates, is entirely immersed in the liquid, and to prevent 

! 

FIG. 2. 

any leakage an inSUlating varnish, perfectly proof 
against the acid and the current., is laid over the rod 
from the part soldered upward:. 

If it is wished to l ift the accumulator from its chest 
for any verification, hooks passing between the plates 
seize hold of the rods, and thanks to the rigidity of the 
antimony lead, they effect the removal of the apparatus 
without bending the rods in the least. All the parts of 
the plates must be kept at exactly the same reciprocal 
distances, and a difference of only 0 '001 meter between 
t wo points is  sufficient to affect the yield considerably. 
For an insula�ing material, wood, when plunged in 
dilute acid, is preferred by the inventor. He makes a 
com b of wood, the teeth of which vary according to the 
thickness of the plates to be lodged between them. Fig. 
3 represents a comb having H of a millimeter for the 
negative plates and i% for the positive plates. 

FIG. 3. 

kilos. of useful lead. It will be seen that to increase 
the thickness of the sheet of lead merely augments the 
duration of the accumulator, without affecting its 
capacity or its manner of charging and discharging. 
Nos. 1, 2, 3, and 4 may be placed in vessels of stone· 
ware, glass, or ebonite, or in boxes of pitch pine. 
painted with three coats of gum lac and lined with sheet 
lead. Nos. 5 to 12 are only sent out in pitch pine boxes 
lined with lead. The box is  supported on feet of por­
celain of the shape of a mushroom. If a drop of water 
falls upon this foot, it cannot give a comm unication 
with the earth, since, falling upon the broad part of the 
mushroom, it will glide off without running along the 
foot, which serves as the stalk of the mushroom. A 
slip of glass is placed under each foot ; the part which 
supports the m ushroom is covered with an insulating 
varnish, which prevents the formation of climbing 
salts and preserves the screws from rust. A common 
layer of insulating varnish is applied under the head 
of the mushroom. 

As regards the advantages of the Montaud accumula­
tor we notice, first, its longevity. Dr. D'Arsonval 
points out that the accumulators of the Plante class 
have a great advantage over the Faure type as regards 
duration, and that the most striking quality of the 
Montaud accumulator is its longevity. The inventor 
has in his possession positive plates, five to six years 
old, completely pet'oxidized, though there remains in 
the interior a thin core of metallic lead sufficient to give 
passage to the current. The adhesion of the peroxide 
is such that to detach it, it  must be beaten with a ham­
lIler upon an anvil. The next four points-i. e. , the 
rapidity of charge ; the yield, much greater than that of 
any other system in proportion to its surface ; its 
small weight in comparison with its yield ; and its 
capacity, which for an eq ual weight is greater than 
that of any other accumulator. In his experiments in 
September, 1885, Dr. D'Arsonval obtained with ar. ac­
cumulator of 2 square meters of surface : 

Useful capacity . . . . . . . . 40 ampere hours. 
Total . . . .  . . . . . . . . . . . . . . .  62 " " 
Surface . . . . . . . . . . . . . . .  . . .  2 square meters 
Charge . . . . . . . . . . . . . . . . . . 10 alllp. per sq. meter. 
Discharge . . . . . . . . . . . . . . .  20 " "  " 
Useful weight of lead . . . .  10 kilos. 

Representing a total capacity of six ampere hours per 
kilo. , and of a discharge of 5 amperes per kilo. ,  or a 
total capacity of 31 am pere hours per square meter, and 
a useful capacity of 20 ampere hours per square meter. 
Subsequently the modification of the negative plate has 
greatly improved these figures, which will certainly be­
come m uch more advantageous in future. The total 
capacity of an accumulator having exactly I%, meters of 
surface has becomf' 87 ampere hours, which if referred 
to an accu mulator of 2 square meters of surface, would 
give the following results : 

Useful weight of lead per sq. 
meter. . . . . . . . . . . . . . . . . . . . . . . . . .  5� kilos. 

Total capacity of useful lead per 
kilo . . .  . . . .  . . . . . . . .  . . . . . . . . .  . . .  9 '1 amp. hr. 

Total capacity per sq. meter . . . . 50 " 
This appliance, which is 0 '01 meter in thickness and Useful capacity of per kilo of use-

0 '02 meter in width in the back, is made very cheaply by ful lead . . .  . .  . . . . . . . . . • . . . . . .  6 '23 " 

machinery. The weight of the accumulator bears en- Useful capacity per square meter. 34 '30 
tirely upon the back of the combs, which are all placed Current of charge per square 
back downward, and the number of which varies ac- meter . . . . . . . . . . . . . . . . . . . . . . . . 10 amp. 
cording to the size of the plates. Small combs of wood Current of charge per kilo. of use-

" 

. .  

mechanical point of  view. The wooden combs prevent 
the plates from coming in mutual contact, and give the 
apparatus great solidity. The process of formation is 
ingenious and rapid. '1'0 give 1 square meter a capacit.y 
of 20 ampere hours, there is required only a quarter of 
an hour's treatment. 

" To obtain the same result by Plante's method, 
months are required. The entire experiments have been 
effected with No. 2, which has a surface of two square 
meters. This apparatus, if charged to saturation, gives 
62 ampere hours as its total capacity, and,  as in the 
Plante, this capacity constantly increases with use. The 
normal rule for the charge is  10 amperes per sq uare 
meter, and for the discharge double this quantity. This 
apparatus has always given me on discharging 40 
amperes at the E.M.F. of 1 '85 volts during 60 or 65 
minutes. The charge is effected i n  two hours up to 20 
amperes, without any appreciable loss of electricity . 

• , The points to be aimed at in an accumulator are 
longevity and energy, or, rather, rapid yield per kilo. 
From both points of view accumulators of the Plante 
type (and consequently those of Montaud) are far su­
perior to those of the Faure type. My opinion , there­
fore, is that the Montaud accumulator is very prac­
tical, that it is a great improvement on the Plante type, 
and that it can compete successfully with the other 
systems in use. "-Revue I nternationale de t' Electricite. 

EIJECTRIC REGISTERING APPARATUS FOR 
METEOROLOGICAL INSTRUMENTS. 

MR. E. GIME, whose name is not unknown to our 
readers, sends us a description of a certain number of 
meteorological apparatus to which he has applied a 
pecnliar method of registering that it is of interest to 
make known. 

Mr. Gime in the first place has devised a " telemareo-
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FIG. 2.-THE APPARATUS WITH 'fHREE 
REGISTERING STATIONS. 

clasp the plates at their extremities, and make the en- ful lead . . . . . . .  . . . . . . . . . . . . . . . . . .  2 
tire accumulator qui te compact and manageable. The Curre

t
nt of discharge per 

sq. 20 " graph," that is to say, an apparatus designed to regis-ent.ire accumulator is shut up in a wooden chest, which me er . . .  " . . .  . .  . . . . . . . . . . . . . . .  ter at a distance the curve of the motions of the tide in the outer teeth of the comb serve to insulate from the Currinl if g ischarge per kilo. of 4 56 " a given place. The structure of this device, shown leaden chest, and to prevent any loss of electricity along use u ea . . . . . . . . . . . . . . t . .  • • • • •  
" 

diagramatically in Fig. 1, is very simple. It is divided the sides. The next advantage of the Montaud accumulator is into two distinct parts-a transmitter and a registering Fig. 4 shows the arrangement of the side combs. A the ease with which it can be taken out of its box and apparatus. The trammitter consists of a long glass single glance at this figure shows that it would be diffi- repaired without special tools and experience. A capital tube, A, closed at one end and communicating through cult to have more surface without having recourse to defect in this respect has hitherto much interfered with the other with a receptacle filled with mercury. A curved, und ulated, or folded plates, in which the dis- the use of accumulators. In case of accidents, several barometric vacuum is formed in this tube. The level of tances are variable, and consequently defective. In kinds of which are possible, it is found very difficult to the open receptacle corresponds exactly to the level of the Montaud accumulator, the weight is simply pro- rectify the apparatus. The Montaud accumulator is the lowest tide. portional to the intended duration. For the notion, much less liable to accidents on account of the firmness Pieces of iron wire projecting sufficiently in  the in-

I and compactness of its const�uction, and if any accident terior to establish good contacts with the column of 
happens the repairs are simple and easy. Lastly. the mercury are fastened one millimeter apart to the inner l stout framework secures the apparatus from any acci- surface of the tube. These iron contacts are connected 

', dent due to a disproportionate charge or discharge. with the divisions of a rheostat, R, arranged in a tight 

FIG. 4. 

" So much capacity and so much yield per kilo. , "  
Montaud subsitutes the notion, " So much capacity or 
yield per square meter, the weight not being taken into 
consideration ."  These Montaud accumulators are clas· 
sified as follows : They have from 1 to 12 square 
meters of surface, and the number corresponding to the 
surface indicates its weight of useful lead, its manner of 
charging, its capacity, and its manner of discharge. 

According to the inventor's experiments, the square 
meter of active surface can receive a charging current of 
10 amperes, and furnish on discharging a current of the 
intensity of 20 amperes. For a " No. 10 " accumulator 
we have an active surface of 10 square meters, a charg­
ing current of 1 00 amperes, and on discharging a cur­
rent of 200 amperes. A square meter of lead of the 
thickness of 0 '001 meter weighs about 11 kilos. 

As both surfaces of the lead are utilized, their weight 
is reduced to 5� kilos. A No. 10 therefore requires 515 

The peculiarities of the combs and rods already de- compartment surrounded with paraffine, near the 
scribed solve this problem. On September 8, 1885, Dr. ) tube. 
D'Arsonval, professor at the College of France, wrote This rheostat is interposed in the general circuit. It 
as follows : " The Montaud accnmulator is of the · is connected through one extremity with the line, and 
Plante type. and is extremely well conceived from a through the other with a disk of copper, which has a 
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FIG. I.-DIAGRAM OF GIME'S TELEMAREOGRAPH. 
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surface of oue square meter, and is immersed in the 
sea. 

The line, L, insulated like an ordinary telegraph wire, 
is prolonged as far as to the registering station. 

'rhe registering apparatus consists of a solenoid, S, 
that acts upon a soft iron core suspended by a cord 
from the extremity, x, of the beam of a balance. This 
cord passes between the channels of two rollers de­
signed, despite the motion of the beam, to keep the 
core in a vertical position in the center of the solenoid. 

The opposite arm of the balance carries a sl iding 
weight, i, that moves over a graduated scale and is de­
signed to balance the core, N, in a certain position in 
regulating the motions of the curve. At itf! extremity 
it carries a style that bears against the drum, T, on 
which the paper is wound that is to receive the mareo­
metric curve. 

The solenoid, S, is interposed in the general circui t, 
being connected on the one hand with the line, L, and 
on the other with a very constant battery of an electro · 
motive force proportioned to the resistance of the 
circuit. 

Through the electrode that remains free, the battery 
is grounded with so great care that no variation in re­
sistance can be produced thereby. If the station is 
near the sea, the conductor of this electrode may be 
run to a copper disk, having the same surface as the 
one at the transmitting station. With this description, 
the operation of the apparatus may be easily under­
stood. 

At low water, the pressure of the atmosphere bal· 
ances a column of mercury rising in a glass tube to a 
height proportionate to such pressure. In measure as 
the level of the water rises, the pressure on the mercury 
in the receptacle increases, and causes the metal to 
rise in the tube. The higher the level of the sea, the 
less becomes the sum of the resistances of the rheostat, 
since the column of mercury puts in short circuit all 
the divisions of the rheostat, whose contacts are com­
prised in the height of the column. 

From these variations in the resistance of the circuit 
naturally result variations in the currllnt from the 

1. Miss Bottard, Chief Nurse. 
2. Dr. Babinski, Chief of the Clinic. 
3. Professor Charcot. 
4. Dr. Paul Richer, Chief of the Laboratory. 
5. Dr. Fere, Physician at Bicetre. 
6. Dr. Marie, Chief of Clinic of the Faculty. 
'1. Dr . •  J ofl'roy, Physician at Salpetriere, Assistant Professor. 
8. Dr. Bissaud, Assistant Professor of the Medical Facnlty. 
9. Paul Berbez, Interne of the Hospital. 

10. Dr. Ballet, ASSIS tant of the Medical Faculty. 
11. Jean Charcot, Medical S tudent. 
12. Dr. Mathias Duval, Professor of the Medical Faculty. 
13. Dr. Debove, Assistant Professor of the Faculty. 
14. Philippe Burty, Inspector of the Beanx-Arts. 
15. Dr. Cornil, Senator, Professor of the Medical Faculty. 

nected pieces. We do not see any possibility of em­
ploying Latimer-Clark elements ; on the contrary, it 
seems to us indispensable to select pi les of large dis­
charge, since the solenoid, S, will attract nothing at all 
unless a notable quantity of energy is expended in it. 

Is there a pile of this kind so constant as not to ren­
der a rigorously accurate adjustment illusory ? There­
in lies the entire question, and for our part we hesitate 
to pronounce ourselves in the negative.-La Lumiere 
Electrique. 

A CLINICAL LESSON AT " L A. SALPETRIERE. " 

WE reproduce the picture of Mr. Andre Brouillet, 
which was in the Salon of 1887 ; and that the subject 
may be better understood, we give the accompanying 
sketch and description. This picture is very interest­
ing, not only from an artistic point of view, but also as 
a representation of students and spectators of all ages 
admirably grouped around a great master of science 
when most interested in his work. We borrow from 
2/fatin-Salon Mr. Goetschy's explanation of the pic­
ture : 

" The hall in which the lesson is given is lighted by 
two large windows opening on one of the courts of the 
hospital. The Professor stands at the right of the pic­
ture, his head uncovered, one hand close to his body 
and the other extended slightly in a gesture which is 
familiar to him. his audience being before him. At hi�  
side is Mr.  Babinski, chief of  the clinic, supporting a 
person afflicted with hysteria. Near the latter stands a 
nurse and assistant who watches every movement of the 
patient. This is Mother Bottard, a good, intelligent, 
and devoted woman, who is well known to all those 
present. 

" The auditors have arranged themselves at the stu­
dents' tables, some seated on the chairs and stools 
which furnish the room, and others standing, but al l 
following closely the teaching of the master, and at the 
same tIme watching the subject. The picture is  full of 
life and motion, and yet is very exact. The head and 
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17. Ribot. Director of the " Revue philosophiqne . "  
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22. Lebas, Director of Salpetriere. 
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24. Dr. Alfred Naquet, Senator. 
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from 10. This, plus its number of days, gives the item 
for the following month. The item for January is " 0 ; " 
for February or March (the 3d month), " 3 ;" for 
December (the 12th month), " 12. " 

The Day Item is the day of the month. 
The total thus reached must be corrected by ded uct­

ing " 1 "  (first adding 7, if the total be " 0 "), if the d ate 
be January or February in a leap year ; remembering 
that every year d ivisible by 4 is a leap year, excepting 
only the century years, in new style, when the number 
of centuries is not so divisible (A. g. , 1800). 

The final result gives the day of the week, " 0 "  mean­
ing Sunday, " 1  " Monday, and so on. 

EXAMPLES. 

1783, September 18. 
17 divided by 4 leaves " 1 " over ; 1 from 3 gives " 2 ;" 

twice 2 is " 4. "  
83  i s  6 dozen and 1 1 ,  giving 17 ; plus 2 gives 1 9 ,  i .  e .  

(di viding b y  7), . .  5. " 'I'otal 9 ,  i .  e. , " 2. "  
T h e  item for August is  " 8  from 10, " i .  e . ,  " 2 ; "  so, for 

September, it is " 2 plus 3, " i. e. , " 5. "  Total 7, i. e . ,  
" 0, "  which goes out. 

18 gives " 4. "  Answer, " Thursday. " 

1676, February 23. 

16 from 18 gives " 2. " 
76 is 6 dozen and 4, giving 10 ; plus 1 gives 11,  i. e. , 

" 4. " Total " 6. " 
The item for February is " 3. "  Total 9, i. e. , " 2. "  
2 3  gives " 2."  Total " 4. "  
Correction for leap year gives " 3. " Answer, " Wednes­

day. " 
LEWIS OARROLL. 

PRECIOUS STONES OF THE UNITED STATES. 
To the recently distributed government report on 

the mineral resources of the United States for 1 885, * 
Mr. G. F. Kunz contributes an interesting chapter i n  
which i s  recorded the progress made during that year 
in the discovery and utilization of precious stones. 

In the sum mer of 1885, a remarkably large pocket 
containing fine crystals of lIluscovite, with bri l l iant  
crystals of  rutile implanted on them, was found at  the 
Emerald and Hiddenite Mining Com pany 's works, at 
Stony Point, N. C . ,  and was sold in the form of cabinet 
specimens for $750. While the soil overlying the rock 
was being worked, nine crystals of elr,erald were found, 
all of which were doubly terminated, and measured 
from 1 inch to 3Ys inches in length and 1% inch in 
width. One of these crystals is very perfect as a speci­
men, being of a fine light green color, and weighing 
8% ounces. It is held by the company at $1, 500, and 
the nine crystals together at $3,000. Another of these 
crystals, doubly terminated, measures 2Yz inches by 
H of an inch, and is filled with ' large rhombohedral 
cavities, which formerly contained dolomite. The only 
crystal from this collection that has been cut into a 
gem was found in a pocket at a depth of over 43 feet. 
In color it is of a pleasing light green , and it weighs 
4U carats. No crystal of a finer color has as yet been 
found in the United States, and the gem is held by the 
company at $200. 

During the recent mining, the largest fine crystal of 
lithia emerald ever found was also brought to l ight. 
It measures 2% inches by i of an inch by � of an inch .  
One  end is o f  a very fine  color, and would afford the 
largest gem of this mineral yet found ,  and one which 
would probably weigh 5Yz carats. With this there was 
a number of superior crystals and some ounces of 
common pieces of the same mineral. The company 
estimates the value of this entire yield of hiddenite at 
about $2, 500. 

There was also found a quan tity of quartz filled w i th  
white byssolite, forming very attractive specimens and 
valued at $250. 

A number of beryls of a fine blue color, resembling 
the Mourne Mountain specimens, were found near 
Mount Antero, Chaffee County, Col. One of these 
was 4 inches long and % of an inch across, with cutting 
material in it. The other crystals measured from 1 to 
134 inch in length, and from t to t inch in width. 

The large beryl mentioned by Mr. Kunz in the 
Mineral Resources for 1883 and 1884 has afforded the 
finest aqnamarine of American origin known. It is 
brilliant as a cut gem, and, with the exception of a 
few internal hair-like strioo, is absolutely  perfect. It 
weighs  1 33%, carats, measures l i X 1i X t  i nch, and is of 
a deep bluish green, equal to that of gems from any 
known locality. 

A CLINICAL LECTURE AT " LA SALPETRIERE." 

Mr. G. F. Breed, manager of the Valencia Mica 
Company, has cut nearly one hundred aquamarines, 
ranging from Yz carat to 4 carats in weight, and of a 
light blue color, from white beryls found in the com­
pany's mica mine at North Grafton, N. H. 

battery, B, at the registering station . To the varia­
tions in intensity of the current in the circuit there 
correspond variations in the attraction of the solenoid 
for the core that transmits these motions to the bal­
ance that carries the registering style, which latter 
amplifies or reduces them. 

The same transmitter suffices for various registering 
stations arranged in series, as shown in Fig. 2. 

'l'he variations i ll the resistance of the circuit, due to 
variations in the tem perature, and the variations in 
the height of the col umn of mercury, due to atmospheric 
variations, etc. , are, according to the inventor, of no 
im portance. 

It would evidently be possible, on the same principle, 
to construct an apparatus for registering the indica­
tions of It thermometer at a distance. 

Such is the principle of Mr. Gime's apparatus. We 
do not believe that they are entirely closed to criticism. 
What, in fact, are the conditions essential for their 
proper working ? Evidently : (1) the constancy of 
the battery used ; (2) a rigorously accurate adjust­
ment. This latter condition is  easily realized ; but 
the same is not the case with the former. Of what 
elements shall this constant battery be formed ? 

Mr. Gime recom mends the use of the Latimer-Clark 
elements. Every one knows that the Latimer-Clark 
element is now the best standard of electromotive force ; 
but let us not forget that this is on condition of its 
being employed in open drcuit. Now, it is not a 
question here of an open circuit, nor even of infinitely 
weak currents. since in the line we have a solenoid 
whose core must set in motion a whole system of con-

shoulders of the sui)ject are beautifully and correctly 
drawn. The artist has brought together many men 
who are well known in literature and science. "-Le 
Monde Illustre. 

A number of fine, deep golden-yellow, blue, and 
green beryls, equaling any ever found , have been taken 
by Mr. M. W. Barse from his mica mine between New 
Milford and Litchfield , Conn .  SomE: fine blood-red 
garnets from this same local ity have been cut into 
gems. 

The largest phenacite crystal ever found is owned by 
[NATURE.] Mr. Whitman Cross. It was d i�covered at Crystal 

TO FIND HE D Y H W F R Park, Col . ,  weighs 59 pennyweights 6 graius, and T A OF T E EEK 0 measures 1t inch in length and it inch in th i ckness. 
ANY GIVEN DATE. Thousands of garnet crystals, found at Ruby Moun-

HAVING hit upon the following method of mentally  tain,  near Salides, Col. , have been made into paper-
computing the day of the week for any given date, I weights and solp. to tourists. Those that weigh a few 
send it you in the hope that it may interest some of ounces sell for about ten cents each. One was sold 
your readers. I am not a rapid computer myself, and that weighed 14 pounds. Apropos of garnets, the dis­
as I find my average time for doing any such question covery, in the heart of New York city, of as fine a 
is about 20 seconds, I have little doubt that a rapid crystal as was ever found on this continent, and weigh­
computer would not need 15. ing 9 pounds 10 ounces, may be mentioned as a matter 

Takp. the given date in 4 portions, viz. , the number of of peculiar interest. 
centuries, the number of years over, the monl h, the day Several thousand dollars' worth of the wood jasper 
of the month. of Arizona has been cut into paper weights, charms, 

Compute the following 4 items, adding each, when and other objects, or polished on one side for cabinet 
found, to the total of the previous items. When an item specimens. Numbers of these articles are now being 
or total exceeds 7, divide by 7, and keep the remainder cut and sold to tourists along the line of the Atchison, 
only. Topeka, and Santa Fe Railroad . 

The Century lte m .-For old style (which ended Sep- The compact quartzite of Sioux Falls, Dakota, is 
tember 2, 1752) subtract from 18. For new style (which being quarried and polished for ornamental purposes. 
began September 14) divide by 4, take overplus from It is known and sold as " Sioux Falls jaspel", "  and is 
3 multiply  remainder by 2 really the stone referred to by Longfe l low in his  Ria-, 

The Year Item .-Add together the num ber of dozens, watha a� being .used for .arrow ht;ads. T.his st?ne ta�es 
the overplus, and the number of 4's in the overplus. a very hIgh polIsh, and I S  found III a varIety of pleaslllg 

The Month Item.-If it beg�ns 0.1' ends wi.th a vowel, I • Mineral Resources of the United States : Calendar Year 1885. Wash­
subtract the number denotmg Its place 1Il the year lngton: Government Printing Office. 1886. 
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tints, such as chocolate, brownish·red,  brick-red , and 
yellowish. For the two years previous to 18tl5, $15,000 
worth of it was sold. 

A remarkable  mass of rock crystal has been received 
by Messrs. '.riffany & Co. from a local ity near Cave 
Ci ty, Va. Although this mass weighs 51 pounds, it is 
but a frag-llJent of the original crystal , which weighed 
300 pounds, and which was broken in pieces by the 
ignorant mountain girl who found it. The fragment, 
as it is, will furnish slabs 8 inches square and from % 
to 1 inch thick. The original crystal would have fur· 
n ished a ball from 4% to 5 inches in diameter, and 
almost perfect. A nU lIlber of fine agates of various 
kinds were found by Mr. F. C. Yeomans at the same 
locality. 

The meccan ite from C umberland, R. I . , is often 
spotted with white quartz. It  has been cut into oval 
stones several inches in len gth , which take a fine pol· 
ish. This quality, coupled with its hardness, makes it 
a desirable ornamental gem stone. 

Mr. Kunz records the discovery, by himself, in the 
largest mass of the Glorieta Mountain (Santa Fe Coun­
ty, N. M.), of pieces of peridot of sufficient transpa­
rency to afford gems one·fifth of an inch in length. 

Large quant.ities of turquoise from Los Cevi llos, N. M. , 
have been sold,  both as cabinet specimens and gems ; 
but, unfortunately, many of those of the finest color 
have been found to be artificially colored. 

Malachite in large masses has been found at the 
Copper Queen mine at Bisbee, Oregon. One of these 
masses weighed 15 pounds and others were quite as 
large. All wel'e of good enough quality and large 
enough for table tops. 

In conclusion, Mr. Kunz says that " the National 
Museum collection of gems, formed by Prof. F. W .  

thick, which contains from 18 to  24 triangular, wrinkled 
seeds that are so beautifu lly packed within the shell 
that when once disturbed it is impossible to replace 
them. ·When. these fruits are ripe, they fall from the 
tree and are collected into heaps by troops of Indians 
called Castanhieros, who visit the forests at the proper 
season of the year expressly for this purpose. They 
are then split open with an ax, and the seeds (the 
Brazil nuts of commerce) taken out and pacl,ed in 
baskets for transportation to Para in the native canoes. 
The " meat " that the Brazil nut contains consists of a 
white substance of the same nature as that of the 
cOllImon almond, and which is good to eat when fresh ,  
but which, by reason of its very oily nature, soon gets 
rancid. Besides its use as an article of dessert, a bland 
oil, used by watchmakers and artists, is obtained from 
the nut by pressure. Brazil  nuts form a considerable 
article of export from the port of Para, whence they 
are sometimes called Para nuts. 

The Brazil nut tree remained for a long time un­
known to European botanists, although the fruit has 
been from a very remote epoch consumed in large quan­
tities in certain southern countries of the New World. 
The first description of the tree we owe to Humboldt 
and Bonpland, who established the gen us and species 
in the botanical part of the account of their  voyage. 
The genus is dedicated to the illustrious Berthollet. 

" We were very fortunate, " say these authors, " to 
fi nd some of these nuts in our travels on the Orinoco. 
For three months we had been living on nothing but 
poor .chocolate and rice cooked in water, always with­
out butter, and often without salt, when we procured 
a large q uantity of the fresh fruits of the Bertholletia. 
It was along in June, and the natives had just gathered 
them. " 
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THE BRAZIL NUT. T H E  SOIENTIFIO A M E R IOAN 

lAtlrWlllUI:lM'Fl� Jl;\ilf1l!dl !ll1lnl'll@',jpllll IdlIU(Il\1ll (Section of fruit half natural size, and two seeds of natural size.) H.. ..... � ..... -a. ... ... �� ,... � ..... Q� � �"'a.t\J£.� ....... � ",��V_�"l'iiilL�' 

Clarke, is now one of the most complete, for species, in 
the Uni ted States, and as many of the gems are of 
more than average merit, and al l can have access to 
them, th is  is one of the best opportunities afforded the 
student in this country. " 

THE BRAZIL NUT. 
EVERY One is acquainted with the hard-shelled, tri­

angular fruit called the Brazil nut, but there are, per­
haps, but few who know anything about the tree that 
produces it, or its mode of growth. The Brazil nut 
tree belongs to a genus of Lecythidacere of which 
there is only one species, Bertholletia excelsa. This 
tree is  a native of Guiana, Venezuela, and. Brazil. It 
forms large forests on the banks of the Amazons and 
Rio Negro, and likewise about Esmeraldas, on the 
Orinoco, where the natives call it }uvia. The natives 
of Brazil call the fruit capucaya, while to the Portu­
guese it is known as castafia de maTafion. 

The tree is one of the most majestic in the South 
American forests, attaining a height of 100 or 150 feet. 
Its trunk is straight and cylindrical, and measures 
about 3 or 4 feet in diameter. The bark is grayish and 
very even. At a distance, the tree somewhat resembles 
a chestnut. Its branches are alternate, open, very 
long, and droop toward the earth. The leaves are 
alternate, oblong, short petioled, nearly coriaceous, 
about 2 feet long by 6 inches wide, entire or undivided, 
and of a bright green color. The flowers have a t.wo­
parted, deciduous calyx, six unequal cream-colored 
petals, and numerous stamens united into a broad, 
hood-shaped mass, those at the base being fertile, and 
the upper ones sterile. 

The fruit is nearly orbicular, and about 6 inches in 
diameter, and has a hard shell about half an inch 
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gigantic Lecythis ollal'ia, or " monkey·pot tree, " whose tlon and allied subjects. 
great woody pericarps serve as drinking vessels ; and A special feature is the presentation in each number of a variety of the 
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s��i�I��rnish-Alnerica, and especially of Guiana. Ing fresh and useful 8ugge,tions. All who contemplate building or im. 

THE ACTION OF THE MAGNE'I' IN HYPNOSIS. 

MR, TAMBURINI some time  ago observed that, during 
a period of lethargy, the approach of a magnet pro­
duced in persons affected with hysterical hypnosis a 
series of modifications of the respiratory functions and 
of contractility. 

From some very careful experiments made by him 
and Mr. Righi in common, upon the lady who was the 
prineipal subject of his observations, it results that (1) 
it makes no difference whether the magnet be presented 
by its poles or its neutral line ; (2) that any mass of 
metal whatever acts like a magnet ; (3) that an electro­
magnet produces exactly the same effect whether it be 
01' be not excited by a current ; and (4) that a glass 
tube filled with cold or warm water likewise produces 
analogous effects, which disappear when the water is 
raised to the temperature of the human body. 

It seems, therefore, that the magnetic properties of 
the magnet count for nothing in the phenomena ob­
served.- Journal de Physique. 
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to make se l ections, thus saving time and money. 
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eR of the makers, etc. 
'l'he fullness, richness, cheapness. and convenience of this work have 

won for it tbe Largest Circu lation of any Architectural publication 
in the world. MUNN & co., Publishers, 361 Broadway, New York. 
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