
223 SEPTEMBER12, 1884.1 S C I E N C E .  

out a response from one of the ' electrical 
schools ' of England. n hich shows the result of 
the trial of such a method of aicling inventors, 
although a free use of the laboratories coulcl not 
be offered. I n  this reply it is stated that the 
school has for several years openly ofi'erecl the 
facilities of its laboratories to ally inrentor who 
may come forward, ancl wish such facilities to 
aid him in perfecting his morlc ; ancl that as j e t  
they hare received two applications, both of 
which were withdrawn on account of the re-
muneratioll which the school felt callccl upon 
to ask. One of the applicants mas a cable 
company, and consiclerecl five shillings a day 
too nluch for the use of the very rstensire 
apparatus required ; and the other looked upon 
five pounds as eseessive for the use of power 
and a d j naino, ~vith sBilled superintendence 
and ad\ ice. 

As the most feasible solntion, for the pres- 
ent, of the c~aestion, h o ~  usesto  ailvance the 
of electlicitg, inany of our large telegraph, 
telel~hone, and electric-light companies have 
establislied testing-laboratories for the use of 
their employees, ancl give regular employment 
to l~rofessi011:~l inventors whose researches are 
ciirected by the officers of the coru1)any; but 
little is done in these laboratories to promote 
research by persons not connected with the 
eornpanies themselves. Our universities and 
teclinological schools, in inang cases, possess 
well-eqnil~peil pl~jsical  laboratories, eoiltaining 
electrical testing-apparatus for the use of the 
stuclents. These laboratories exist for the pur- 
pose of promoting research, ancl might, under 
suitable restlietions, be thrown open to invent- 
ors as me11 as to students. 

However the cliffieulty is to be met, it  is un- 
doubtedly the ease, that research looking to 
the ntilization of electricity as a motive power 
and as a source of light is fettered and hin- 
dered by the expeilse of the apparatas required. 
If  a special laboratory, to be ~incler the diree- 
tion of suitable persons, cotilcl be establishecl 
in this conntry for the promotion of eleetri-
cal research, especially for research in those 
branches that necessitate the employment 
of expensive apparatus, invention in these 

branches woulcl be stirnulatecl, ancl the vhole 
community would bc the gainer. I n  France 
the profits of the late International electrical 
exhibition have been devoted to the establish- 
ment of an electrical laboratory. 'erhaps the 
managers of the forthcoming electrical uexlii- 
bition in PhiladelpElia may take the hint. 

AAIIBIZICAN APJ'LIL1NCE89 FOR DEEP-
bE.4 IiVVEST/GA7'10N. - TlZA lVLS ALVD 

Beam-trawls. 
TI-IEbea111-trawls desiqned for zoiilogicsrl 

collecting 1lar.e usually bees1 p a t t e l ~ ~ e d  closely 
after those employctl by the I~~nglish fishermen, 
and in this form are nell aclapted for inoclerate 
cleptlls of water. I n  fact, the only objection 
to their use in great cleptlls is their liability 
to capsize while being lowered, often causing 
them to land upon the boltom wrong side up. 
They were first employecl on this coast by 
the fish-eomrilission in 1871 ; and the earliest 
records of their use by tile English, in  deep 
water at least, are given in the Challenger aar- 
ratire (beginning ill 1873), no reference being 
made to the subject of heam-trawls ill the 
account of the Toyages of tile 1,ightning anci 
Porcapine. 111 all the exploring-morlc of the 
fish-commission, the beam-trawls hare been 
used quite as frecyuently as the clredges ; the 
trawling-results being far riel~er as  to  the larger 
forms of life, and il~cluding immense nnmbcrs 
of fishes which coultl never be obtained by the 
clreclge, and noulcl otherwise hare remained 
uncliscoverecl. 

As  is knornll to most naturalists, the beam- 
trawl (fig. 1) consists of a large, tapering, 
bag-like net, which is dragged over the bottom, 
mouth f'orwarcls, to entrap such fish as live 
close to the ground. The mouth is held open 
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by a long beam, geilerally of wood, supported 
upon iron runners ; and there are one or more 
inner, funnel-shaped traps, t o  prexent the 
escape of fish after tliey have entered. The  
nets are sometimes rery large, and the beams 
often measure forty-five or fifty feet in  length. 
Tlie lower side of the nlouth of the net,  wliich 
is lcacled, hangs loose, so  a s  to drag over the 
ground in a deep bacli-11-ard curve. I t  does 
not dig into the bottorn, btlt silnply scoops into 
i ts  caljacious mouth every loose object lying i n  
i ts  course. Large quantities of soft sand and 
mud are,  however, ofteii talien np. 

I n  adaptiag the fishermen's trawl for zoolo- 
gical work, a few modifications h a r e  bee11 
made, mainly as  regards size ancl tlle materials 
usccl in its coastruction. F o r  small trawls a 
beam of iron gas-pipe i s  now preferrecl by the 
fish-co~nmission t o  wood, a s  being more dar-
able, less bnlliy, and less liable t o  i11jn1,y from 
pressure in  c1et.p water ; the defect of wooden 
beams, in the latter respect, liaving seriously 
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inconvenie~~cedthe deep-sea t r a m l i ~ ~ g  opera-
tions of the Cl~allengcr. 

T h e  different sizes of trawls employecl \,my, 
in  the length of beam, from sex en 2nd a half 
t o  eigliteeii feet, a mooden beam being usecl 
for the latter size only. With a n  eleven-foot 
bemn, the runners measure t n  e~ity-eiglit  inches 
i n  height ancl four feet in length, the beam 
having a tlia111etcr of t ~ o  il~clles and a qnaiter,  
ancl screning into brass s t rap bands on the 
tops of' the runners. T h e  openings tliroagh 
the runners a re  closed by  nettiiig. 111 the 
smaller trawls llle net  is obont eighteen feet 
long, with a single pocket, and,  i n  the larger, 

a depth of 2,650 fathoms iii nearly the  same 
locality, hut in  the Pacific Oceaii made several 
successfill casts in  more tllau 3,000 fathoms, 
the trawl they haci llavi~lg been of about the  
same size and pattern as  the American. 

T h e  ~l lethod of attaching tlie bridle in  the 
Clisllt~ngcr trawl was siinilar to that  afterwards 
adoptetl for the BlaBe trawl, the 1)riclle ropes 
being ~na t le  rc ry  long, and estencliug along 
the sides of the riet t o  i ts  es treini t r ,  with 
lashings t o  the runners on each side, ancl t o  
tile liilider end of tlle bag. The  object of this 
arrangement of tlle bridle was not stated by 
Sir  IVyrille Tl~ornson ; but i t  was l ~ r e s ~ ~ i n a h l y  
to  allow tlie forward fasteniiigs t o  break, i n  
case of fouli~lg, and permit of the net  being 
hauled up hind-end first. 

The Blake trawl. 

T h e  objection above raised to  the  use of the 
ordinary beam-trawl in  cleep water suggested 
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.to the oEcers  of the Blake dreclgin$-party, i11 
the militer of 1877-78, the construction of a 
reversible trawl, having in this respect all the 
atlvautages of tlie natnralists' dredce. This  
pattern, termecl the ' Blalre trawl,' or double 
beam-trawl,' bears the snnle relation to  tlie 
fishermen'? beam-tranl a s  does the n a t r ~ ~ a l i s t s '  
dredge to the oyster-dredge ; the changes in 
both cases bcxi~iq tlernandetl by the necessity of 
working ntich greater yrecision in  deep water, 
where the loss of time occnbioni.d by tlie use of 
ill-suiterl appliances cannot well be aKordetl. 

Tlie Blalie trawl (fig. 2 )  was the joint 
invention of Mr.  Alevandcr Agassiz, Conl-

measnre from twenty-fire to  forty feet in  l e ~ ~ g t h ,  maniier Sigsbee, U.S.S., alid Lirut .  Aclcly, 
with either one or  two l)ocliets. 

F o r  tlie g ~ e a t e r  depths of vrater, the eleven 
and fifteen feet beallis are  prefe~recl. T h e  
largest size is selrlo~ri usecl, except in moderate 
deptlis ; an( l  in ~hallovl- w:rter, the Otter  trawl, 
aiiothcr English pattern, is not n n f r e q n c n t l ~  
employed. 

T h e  corr~~noii beam-trawl Eias been user1 suc- 
cessfi~lly b\. the fish-co~nmission in all tlcptils 
clo\vn to 2,940 fatJloms, the latter i~iclicating 
the  deepest trawlinq-station 011 recortl for tlle 
Atlantic Ocean. T h e  Challenger t~awlcrl  t o  

1J.S.S.. arid was used with great succcss on 
tlic s e ~ e r a l  d~.eclgi~ig-cruises of the steamer 
Blalie from 1878 to 1880, undergoing, tlriring 
this time, a few slight impiove~nents  to perfect 
its worliing. Ill IS80 it n a s  ailol3tccl by the 
fish-coin~riission for deep-water worli, in  con-
nection wit11 the oltl pattern ; a i ~ din 1883 it was 
also copied hy the Prcncli exl~loring-steamer 
r 7lnlisman. The  follonling clescription is made 
1113 from one of the trawls to  the b e l o i ~ ~ i ~ l g  
latter ~ ) a r t y ,  aild d~ffering but sliglitlv from 
that of the Blali-c. 
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T h e  runner-frames, made of bar-iron half 
a n  inch tliicic by three inches wide, form a 
very broacl D-shaped figure, being equally 
curvecl above alld below in front, and extead- 
ing  thence straight back t o  the u p ~ i g h t  hinder 
end, beyond which the runners project slight- 
ly, tlie overlal,ping portions being perforated 
for the attachnient of the net. These frames 
measure three feet and a half in height by  
four feet i n  length, and are rigidly connected 
by two beams of i ion gas-pipe, ten feet and 
three-quarters l o i ~ g  and t17 o inches aiicl a 
quarter in  cliameter, nhich sclew into brass 
collars riveted t o  the inner sides of the run- 
ners, - one in front, ancl one behind. 'L'he 
net ,  like tlie frame, is  perfectly s j  riin~etrical in  
shape, and consists of a c.3lindricd or sligl~tly 
conical bag of stout t \ ~ i i i e  webbing, open a t  tlie 
lower cncl- I t s  length may vary fi.oni cigliteen 
t o  twenty-five fee t ;  and ,  to  g i ~ e  it  incrcasecl 
strength, a double thickness of web1)ing is  
generally employed. T h e  folcls forniccl in 
tying the loner  e ~ r d  of the net  i i ~ r  use serve 
t o  zetain a certain quantity of the fine bottom- 
material. 

The  methocl of attaching the net t o  the 
runner-frame is sirnple. A two-nncl-a-quarter-
inch rope runs :trouncl the entire mouth, ancl 
is  laced t o  the hinder entls of the runners, and 
securecl to the four hincler c o r ~ ~ e r s  of t l ie  same. 
I n  colnmon with tlle 1no11tl1 of the net,  this 
rope is left sufficiently slack between tlie 
run~le rson both siclcs ; so that ,  whichever side 
is  uppermost, tlie slack of that  side curves 
d o ~ ~ nto the level of the beams, and does not 
obstruct t h e  lower half of the opening: the 
lower slack line uaturally curvcs l)aclinard 
upon the ground. 'l'hese slack poitions of tlie 
line are weighted t o  serve a s  lead lines. 

Tliere is an inner pocket, or trap, t o  the net, 
ancl a series of four glass or cork floats t o  
assist in keeping i t  expanded. T h e  runner- 
openings, ancl the space betwec,n the beams, are  
also closecl in IT ith netting. The  bricllc for tlie 
attaclinient of the drag-rope may be  fastenccl 
t o  the fronts of the runners, o r  carried 1)acli to  
the  hincler encl of the net,  as  before explainecl. 
Otlier methods of arranging the  net have been 
tried, but that  above described has proved 
nlost satisfactory. 

I t  llas long been observed, that  enorinous 
quantities of sinall ancl delicate free-swim-
ming anim:lls, eipeciallj Crnstacea of tlie lower 
ortlers, come up  coml~letely crushecl i n  the 
mass of material which frequently fills the 

trawl ; ancl i t  was also evicle~lt that  still larger 
quantities niust escape throngh the coarse 
nieshes of the net. T o  collect and preserve 
these forms, Capt. H. C. Cllestcr arranged i n  
1850 for the use of the fish-commission, i n  
connection with the b e a m - t r a ~ ~ l s ,  a large tow- 
ing-net, having a rectangular mouth-frame of 
iron three feet long by eight inches wide, and 
a moclerately fine mesh bag of netting a l ~ o u t  
three feet in lcngth. In to  the lower end of 
this bag is  fitted one of the orclinary silk o r  
linen towing-nets for  tlie purpose of retaining 
the very smallest objects. TTYOof these tow- 
ing-nets are  fastenecl to  each trawl of either 
pattern nearly eyery time they arc asecl ; being 
attacheti, one a t  each end of the beam (as  
sliown in fig. 3 ) ,  by erieaiis of a piece of sinall 
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gas-pipe lashed by one end t o  the beam, or 
extending a short distance into i t ,  if the latter 
is also of i r o i ~ .  T h e  trawl-wings, a s  these 
nets have been christened, give sncli excellent 
results, tha t  their appearance a t  the surface, 
after a haul, is as  n ~ ~ x i o u s l y  a s  iswatcbecl for 
tha t  of the trawl proper. 

Tangles. 

While the use of hernl~en tangle-swabs at-
tacliecl t o  the dredge was introdncecl by the 
English exploring-stearner Porcupine in  1868 
or l h 6 9 ,  the idea that  they were mortlij- of be- 
ing used separatclg appears to  have originated 
with Piofessor Verrill of tlie fish-comrnission i n  
1871 ; since n hich time otlier csl)lorers, both 
E ~ u o p e a n  and Ainerican, l i a ~  e eml)loj ed them 
t o  a slight extent  in  tlie same 1i7ay. I t  has 
been the exl)elience of this commisiion, that  
the co~iibination of tangles nitli  tlie d ~ e t l g e  or 
trawl is, to  say the least, cumbe~soine ; and,  
following in the TI nlce of either, they gciierallj~ 
pick up only the more or  less mntilatetl speci- 
mens nhich h a l e  been injtu.ec1 by the iron 
scrapers or the lend line. B y  attaching them 
a t  the sides, ho~vever, as  is  someti~nes clone, 
the latter objcctioli is  removed. 

The  true yrol.ince of the tangles is a very 
rocky hottoin, ~ v h e r e  either the dredge nor 
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trawl call be safely used ; ancl here they per- 
form a real service, notwithstandi~lg the iml~os- 
sibility of extricating the delicate speci~nens 

from the hempen swabs without injurq-. They 
nlay also be employecl on ~noileiately rougll 
bottoms to supplement the nrorlc of the dredge ; 
but, used separately, both have, by actual expe- 
rienqe, been proved to obtain far better results. 
On smooth bottoms, it cloes not seen1 rational 
to suppose that the tangles cau in any way adcl 
to the results afforded by the beam-trawls, 
properly managed ; ancl several trials, made on 
rich groui~cl of' this character, have shown such 
to be the case. 

A short distance beyond the coast-line, me 
generally come upon such uniSormly smooth 
bottom, that the hcam-trawl can be trusted 
nearly everywhere. TT7orking in such a region 
as this, enormous hauls woultl be obtained day 
after day ; the trawl delivering its specimens ill 
exceptionally good condition, anti affording the 
full variety of life nhich existed there. Dnr-
iag  the earlier part of the explorations, alcohol 

mas used at the rate of tmo to three barrels a 
clay, ancl certainly better results could not 
be aslcecl for. A t  intervals the tangles would 
be lowered, but they never fbrnishecl ally 
thing new ; aild tlie pitiable c o ~ ~ d i t i o ~ l  tlieof 
specimens the^ hrongllt up, wlieil compared 
n-ith those from the tranl, cnused their use to  
be discontinued. Ailcl what more conlcl be 
expeetecl of them, when attached to the run- 
ners or net of the trawl? 

The taiigles devised by l'rofessor Verrill, in 
1871, nere secured to a triangular iron frame, 
similar to that of the rake-dredge. In  1373, 
however, they n ere altered and improred as  
representecl in fig. 4. 

They consist of an iron bar, rigidlr attached 
to t n o  rings or whcels, as a Srtlmc~vorli, from 
which exte~ld sel era1 snlall iron chains, each 
carrying fkoni three to five hempen swabs of 
medium size. The mheels are not intended to 
r e~o lve ,  but nierelg- to keep the bar above the 
g ~ o u a d ,so as to prelent its conlillg in contact 
with the specimens ; ancl wha te~  er is~jury befalls 

the latter must result from their entanglemelit 
among the llempen fibres. 
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As to the to\~iug-nels for collecting at the 
durface, ancl at depths iiiter~nctliate between 
tlze surface a ~ i d  the bottom, % ehtxve bnt a single 
noteworthy i~nprovemeilt to niention, - the 
gravitating-trap of Cominandcr Sigsl)ee, wliiell 
mas successf~~llyrvorlicrl on the last ilretlging- 
craise of the stealilel Bialic. T l  ir desisiieil to 
t r a ~ e r s erapicily any given vertical space at  any 
required depth, for the I J L ~pas“ of tleterinining 
the cliaractc~ and abundance of life at clifierent 
levels. I t  does not, liowcrer, afford tile lneans 
of obtaining continuous horisontal to~viligs at  
interlnecliate depths, un~nisecl with the life of 
higher levels ; sue11 a iesult bcing still a subject 
for filture ilivestigation. 

The gravitating-trap (fig. 5 )  cousists of a 
brass cylinder, tn o feet long by forty inche~  in 
diameter, l i ~  eted to ,z wrought-iron frame, cov- 
erecl IT it11 gauze at the ulqlcr end, a~icl I in~ ing a 
Rxp-valve openiilq iliaaril at the lower. I t  is 
suspeniled to the n ire dredge-rope on mllicl~ it 
travels, by means of a friction-clamp ; ~rhi lcat  
the point belop, to n~liich it is to descencl, there 
is a friction-buffer. The weight of tlie cylin- 
der and its flame, from the lnanncr in which 

they are suspended, keeps the valve closed 
until the apparatus has been lowerecl to the 
highest level from m-liich it is desired to take 
tlie specimen. Fhery tliing being in readiness, 
a small wcigllt or messenger is sent down the 
rope, which, on htrilring the friction-clan:p, dis-
engages it, allowing the c! linder-clamp and 
messenger to ilescencl by their 01~11weight to 
the bi~trer. As the cyliniler strikcs the buffer, 
the valve closes, and is lield in this position, 
clming the hauling-back, by 111" n-eight above it. 
This iinpleme~it may be n~orketl n t  any deptli, 
ancl the ilistance tl :ir-crsed b j ~  the cylinder may 
be re~illatecl at will. The many details of con- 
strnction have been l~nrposely omittecl. 

For tlie ordinary ton~ing-nets for sorface-
collecting, and for use in con~iection with the 
t rawl-~ings ,  silk bolting-cloth, which can be 
obtained of any size of mesh, has heen sub- 
stituted for the rarious other kinrls of cloth 
forme~ly employecl. Bolting - cloth, though 
moclelatelg expensive, is very strong and dur- 
able, and the nets constructed of it have given 
great satisfaction. '6he to~ring-net frames are 
~narle of heavy brass n-ire, and are generally 
circular in shape, though an elongated lectan- 
galar frame is sometiines employecl. 

AlWEBICA N ASS 0C I AT I 0 9  PQR THB A D  VALYcYEIWEiYTOP S CIEEVCYE, 

W e have made arrangcme~lts for publishing 
reports and abstracts of so 1lla11~ of the p:ij)ers 
presented at Philadelphia, that our readers 
can soon judge for tliemselves of the scientific 
importance of the meeting ; and me shall there- 
fore restrict our eclitorial comments, this week, 
to some general impressions n~liich were formed 
during the progress of the session. 

The intense heat of the first five d a ~ s  was a 
serious clraabaclr from the pleasare of attencl- 
ance, but it was the only clraaback. I t  cloubt- 
less deterred from the journey a few who wonld 
o t h e r ~ i s e  haye beell present ; but the arrange- 
inents of the Fhiladel~shians were so complete, 
that those who Kcre in the city encountered 
the minimum of discomfort, and erijoyecl the 
utmost benefits which a great convention can 
afford. I t  mas particularly fortunate that Sat- 
urday was kept free from all sessions, for many 
persons were thus enabled to cle\ote t r o  days 
to refreshment by the seasliore or in the moun- 
tains in the company of their associates and 
friends. Every tiling wllicli co~lld be done 

by an enlightened and nealthj- community, 
d e ~ o t e d  to hospitality, was (lone to show an 
interest in, ancl respect for, the workers in 
science, hruerican ancl foreign. Notlling was 
forgotten or negleetecl. T l ~ e  permane1:t ofi- 
cers of the association dicl their part wit11 the 
most satisfactory efEcicncy. I\luseums, libra- 
ries, ancl collections were freely opeilecl ; ancl 
the electrical exhibition, though not complete, 
mas far enough ad~~anceclto be an attrac-
tive aiicl instructive show. The conrelition 
of the mining engineers, and the con\-ention of 
Agassiz clubs, augmented the number of at- 
tenrlants upon the nleetiugs. 

The public interest in the sessions, as usual, 
reached its height at  the delivery of the presi- 
dential aclclress. On this occasion, Professor 
Young, as olrr readers have already discor-
erecl, prese~lted a masterly review of the pres- 
ent conclitioil of astronomical science ancl of 
the problems ~vhich nest invite attaeli. With 
many bright dashes, his cliscourse mas as or- 
d e r l ~  as the solar sjstenl:  ancl he balanced 
this vien. aiid that nith the sliill of a trained 
physicist. I t  is rare on such anniversaries for 


