
~ ~ ~ ~ ~ ~ , 

i ~ ~ l 

~ ~ i ~ i ~ ~ 

SCIENCE. CVOL. XXI. NO. 5 2 5  

Since January, 1892, all of the thermometers verified at  the 
Central Physical Observatory a t  St. Petersburg have been referred 
to the hydrogen gas thermo~neter a t  Sevres as a standard. 

The thermometers verified between January, 1877, and January, 
1892, require the following (additional) corrections, in order to 
reduce their readings to this standard :-

Correction of the mer- Correction of the spirit 
Temperature. curial thermometers. thermometers. 

-+40' C. - 0.16O C. - 0.2O C. 
+ 3s - 0.16 - 0 .2  
+ 30 - 0.15 - 0.2 
i-25 - 0.14 - 0.1 
+ 20 - 0.12 - 0.1 
+ 15 - 0.09 - 0.1 
+ 10 - 0.07 - 0 1  
+ .', - 0.04 0 .0  

0 0.00 0 .0  
- 5 - 0.03 0 .0  
- 10 -0 02 0.0 
- 15 0.00 0 .0  
- 20 -t 0.01 0 .0  
- 25 + 0.06 - 0.3 
- 30 + 0 07 - 0.6 
- 35 + 0.14 - 0.8 
- 40 + 0.25 - 1.1 
- 45 - 1 4  
- 50 - 1 6  
.- 85 --1.8 
- 60- "  C'- .  - 2 n",-

P i ~ i s halso to mention the differential thermometer corrections 
described hy Lejst in Wiltl's RepertorSiun~.fiir Meteorologic, 
Band. XIV., in \-i.hich the temperature of the thread of mercury, 
when read, is different from that of the bulb, to which it is re- 
'Eerred. Two cases are cited. 1. For a maximum thermometer, 
with separated thread (as, for instance. the Negretti and Zambra 
form), the thernlopleter is read a t  a different temperature from 
that a t  the time of maximum temperature, when the separation 
took place. For the ground-surface temperature a t  Nukuss, Leyst 
finds for a suinmer day a correction of + 0.73O C., and that for 
the average of three summer months a correction of -t0.51° C. 
nlust be to  counteract this For the air tempera-
Lures the corrections ranged fronl + O.lOQC. to f 0.20VC .  in the 
cases cited by Lesst. 2. The temperature of the thread of nler- 
cury and that of the bulb is not the same in the case of the wet- 
bulb thermometer, when the difference in  the temperatures of the 
wet- and dry-bulb thermometers does not vanish. Ordinarily, the 
thread is warmer than the nlercury in the bulb. At a tempera- 
ture of 30° C., and a humidity of 50 per cent, there was a correc- 
tion of - 0.30° C., which means, for this case. an error of 0.5 
lnillimeters in the absolute humidity, and of 2 per cent in the 
relative humidity. 

TO ANTHROPOLOGISTS. 

DEPARTMENTM of the World's Columbian Exposition includes 
all subdivisions of anthropology and history, although generally 
known as the "Department of Ethnology." 

The arlttlropological portion of the department is subclivided 
into the following principal sections: 

1 .  The Ethnographical Exhibition of Native American Peo- 
ples, Tlre representatives of these peoples will he living i n  their 
native h.thitations on the grounds~e t  apart for the purpose along 
the eastern shori: of t>he Lagoon immediately north of the An- 
thropc~logical Building. 

2, rlre general Ethnological Exhil i t  in the building. 
3. The general Archzeological Exhibit in the building, and the 

cash  ul the jereral portions of the ancient ruins of Yucatan on 
the grounds in front of the main northern entrance to the An- 
thropological Buildiny. 

4. The general Exhibit of Ancient Religions, Games, and Folk- 
lore. 

5 .  The Antl~rolx~logical Laboratories on the northern gallery 

of the building. These laboratories will include special rooms dr -  
voted to physical anthropology, criminal anthropology, psy-
chology, and neurology, and w ~ l l  be furnished with instrun~ents 
and apparatus used in research, which will be carried on during 
the Exposition. The laboratories will also contain diagrams, 
charts, and tables illustrating various researches, particularly 
tltose re la t~ug  to the physical characteristics of thenat i re  Ameri- 
can peoples, and the comparison of the same with other races. 
There will also be diagrams ilinstrat'iog the physical characteris- 
tics and the mental and physical development of echool ch~ldren 
in North America. 

6. An Anthropological library rovering all sul)dirisions of an- 
thropology and allied sciences. For the purpose of waking this 
library as perfect as possible and to enable studencs and educators 
to become acquainted with the mass of literature upon the sub- 
ject, it is expected that authors, societies, museums, and pub- 
lishers mill contribute their books and papers relating to antlrro- 
pology or any of its subdivisions, such as archzology, physical 
anthropology, psychology, neurology, ethnology, ethnography, 
primitive and ancient religions, myths, legends, folk-lore, lan- 
guages, primitive art, primitive manufactures, etc., etc. The 
transaction., memoirs, journals, and proceedings of anthropo-
logical, ethnological, and archaological societies and museums. 
and the special papers ("reprints," "separata ") of au tho~s ,  are 
particularly desiral-)le. There will be printed as soon as lsossible 
a full subject and author catalogue of the library. This catalogue 
will receive a wicle circulation, and as it  is intended that it shall 
Ile a reference catalog~le for students and libraries, the puhlisher 
and price of each book and paper known to be for sale in any 
country will be given. The library will be carefully and prop- 

arranged in book-cases in tile rooln devoted to i t ,  will 
be under the special charge of assistants of the department, 
TVllo Will permib the volum;s and papers to be referred to in the 
room and will give inforulation as to ttleir price and botxs to ob-
tain of agents, societies, and publishers. will thus be 

seen it is the intention to Inake known this library 
the works of all writers upon so far as possible 
and thousands of persolls specially or cursorily interested in 
the subject will have an unrivalled opportunity of finding just 
the books and papers they wish to obtain. 

The library will, after the  close of the E ~ be placed~in ~ 
tile per~nanellt RIemorial Museurn of Science, which is to he estab- 
lished in Chicago. is therefore particularly reqnested that 

contribution be sent to the ~ ~ ~ h ~ ~ ~with, a ~ l ~~ i k , ~ ~ ~ ~~ 
stating that i t  is presented to &he 31e-

morial Museum,and the same wil l  he duly ackllowledgetl by the 
proper authorities when piaced in the  *useurn L~~~~~~after the 
close of the ~ ~ ~ ~ ~ i ~ i ~ ~ .cases may occur n,llen contribu-
butions to tkle litlrary are sent for  use during ~ ~only, ~ 
all  such books or papers rllust be distinctly indicated by the 
words " to be retllrned writtenover the name and address of 
the owner or srnder, and all so marked will be returned free of 
expense a t  the close of the Exposit~on. Every book and paper 
should be tnarlred with the name ant1 postoffice address of the 
sender. Ttle books and papers sl~ould he sent by mail unless toc 
bulky, in which case by express and should be addressed, World': 
Columbian Exposition, Department M, Anthropological Building, 
Chicago, Ill. 

GOLDSMITHS INS'I'ITUTE ENGINEERING SOCIETY. 

AT the opening u~eeting of the session of the above society tht 
president gave his inaugural address. Mr. Lincham occupiec 
the chair, and, after an introduction, Sir Frederick said :-

Mr. Lincham, ladies, and gentlemen: I am much Hattered a 
being selected as president of the Goldsmiths Institute Engineer 
ing Society. I am an old member of the Goldsmiths ('ompany 
having been connected with it some fifty years, and am a past 
prirne-warden. I have to congratulate you upon the progresb yo1 
have made, and am informed that, though J our ~oc ie ty  has bee] 
in existence but a few months, yon now numher oser 100 mem 
bers You have two principal objects in  vlew, one of which only 
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has been pursued up to the present, via., the visiting of enyineer- 
ing works, in which you were accompanied by blr. Linchani, who 
has explained that which you were \vitnessing, a point of very 
great advantage to  yourselves. I may say here that  I think you 
are very highly indebted to the head of Section A for his valuable 
suggestion in slartiug the society. That during the season J ou 
have visited such places as the Arsenal, the Hjtiraulic Power 
Company a t  Wapping, the Toner Bridge, Messrs. Simpsons' 
Loam Moulding, Nessrs Penn, Maudslay, the Deptfvrd and City 
Electric Lighting Stations, and one steamboat, the "Dunnotar 
Castle." 

Henceforth you are not only to continue this branch of your 
study, but I O U  lsropose to prepare papers I'or reading and Ois- 
cussion, and to obtain the friendly services of person. competent 
to lecture upon engineering and cognate subjects. Now I find 
great ciifficulty in  addressing you. 1 need not enlarge upon the 
importance of engineering; your presence shows you appreciate 
that. I hardly like to give you history, although within my own 
active work since my apprenticeship there has been so great a 
change, in m~chanical  engineering especially, as to afford nle 
means for an an~plt!  chronicle. 

Perhaps I rnay be  pardoned for alluding to my early work-shop 
days. There were then no railways to and from the city; the 
Greenwich Railway was on1.v under consideration. Most engines 
used steam of no more than 3 pounds pressure. There mas no 
pla.ning machine. no slide lathe. If an engine-crank had to be 
turned, the pin was tooled first, and t,hen tlie shaft afterwards, 
by meansof a hanging tool, and the throw was much what it  
pleased Providence to make it, so that in a double-cylinder engine 
it frequently happened that the two throws were not exactly the 
same. Boilers were fed by a feed-head, and if the pressure be- 
came greater than three pounds, the water was ejected, and thus 
became a sort of safetg-valve. 

The notions regarding steam pressure mere very vague. I 
have a great regard for a very interesting old book, .'Belidor's 
Architecture Hydraulique," in  which I read of a boiler, erected in 
France, having a heavy superstructure to keep down the pressure, 
and much the same construction mas used in the boiler a t  York 
Rd.. Charing Cross, which supplied London with water. Sir 
William Siemens used to say that this load of masonry was clearly 
for the purpose of providing a large number of missiles in  case of 
an explosion. When quite a child I was taken by my nurse to 
see the water-wheels a t  London Bridge, which were also used 
for the water-supply, and even a t  that early date engineering had 
a great fascination for me. Everything then was different. The 
opportunities for technical learning, other than those from ap- 
prenticeehip, were sirnply n i l ;  that is now quite changed. This 
institute is sufficient to show it. You may learn and learn well, 
and it  would be to your eternal shame if you did no t ;  but I want 
you, in the pride of your strength, not to decll hnrdly with the 
older hands, but to remember that, though they had not the ad- 
vantages, they made the progress, and must have had very much 
in them to do this when we consider their resources. One great 
advantage of instruction in principles is this- aspiring inventors 
need not attempt impossibilities. Suppose a man were to say, 6 ' 1  

have a machine that will produce mar~~el lous  results if you will 
concede for its purposes that two and two make five, as I say 
they do." His friends would prohably call in a doctor or conduct 
him to a lunatic asylum. But this method of stating the case 
is not so very absurd. Much labor bas been spent on inventions, 
which were impossible, but where, from want of instruction, the 
impossibility did not make itself apparent -where the two and 
two could not easily be seen, which i t  was endeavored to make 
into five. The learning of the principles of mechanics mill show 
that  you cannot get more work out of a machine than you put 
into it, and will thus put a stop to useless inventions. Let us  
consider the connection of the past with the present by tlie great 
examples of progress. Boiler pressure has increased frorn three 
pounds to 150 pounds, and these pressures have been utilized by 
engines of continually increased expansion with single, compound, 
and triplecylinders. The triumphant position of the steam-jacket, 
though many times questioned, is worth not,ing. First used by 
Watt: he does not appear to have been aware of the principle 

involved Forced draught, hy which I mean a closed stoke hold 
(not the closed ash-pit, which is very old): very curiously this 
adjunct to marlne propulsion was seen by me a t  work in the 
United States as long ago as 1853. I spoke of it on my return, 
hut no attention was paid to it until the principle found appli- 
cation in torpedo boats. I will read from nny aote-book for 
1853 :-

"Oct 11, 1853 Camden and Amhoy railway steamer 'Rich- 
ard Stockton.' Tonnage 651. Two boiler3 on each after spon- 
son, machinery made in 1832 hy Haslem (2) and Hollingsworth, 
Wilmington, Delaware. Wheels 22 feet in diameter, 9 feet mide. 
Boiler P, of an inch tbick, proved to 65 pounds, to work a t  39. 
Actual pressuie 25 pounds. Boilers have two fire-places in each; 
they burn anthracite coal ; each one has a powerful donkey walk-
ing a blower, which is on deck, and which blows into the boiler- 
rooni, the door being kept shut, and the stoker under pres,ure." 
The object of the a~rangement  was lo prer ent a tongue of flame 
coming from the file in  case the door should be left unlatched. 

L ~ r g ebteaniers were conitructed on most unsatisfactory prin- 
c~plesin the earlv dar s. Nothlng could have been more unlike a 
box girder or braced structure than the wooden built ships, but 
the present double bottoms and iron decks form probably as good 
specimens of girders as can be made, competent to carry. without 
straining, their own weight and that of their cargoes, while the 
points ot support are changed a t  eTeq movement by the force of 
the wares. I may mention also the great advances in the speed 
of ocean steamers, and wish I had time to describe carefully to  
you horv much we owe to the late J l r  William Froude, who, by 
means of his admirable paraffin models, showed how to predict 
with absolute accuracy the pe~formance of the full-sized vessel. 
The rnaterlal employed was very eas~ly morked, and could be re- 
melted tor further n~odels. 

Another great feature in the engineering of to-day is that of 
making subterranean communications by means of tunnelling 
with tlie aid of shields and compressed air. The Thames tunnel 
was the earliest of these great works, and the sbield was in sev- 
eral sections, so that each could be advanced separately by a 
screw-jack, but there was no compressed air and the difficulties 
mere very great, for in  some placea an artific-ial soil had to be 
constructed by tipping in clay. I was shown these works when i n  
progress by the eldest Brunel. Compressed air was introduced 
by Sir Thomas Cochrane (afterwards Earl Dundonald), who took 
out a patent in 1830 (No. 6018). I knew him very well; he was a 
clever engineer, but, not being trained, he sometimes made mis- 
takes in detail. His patent mas for ' 6  Excavating, sinking, and 
mining," and included "an  apparatus for compressing atmos-
pheric air into subterranean excavations, so that its elasticity 
m i y  counteract the tendency of superincumbent water or moist 
earth to fill such excavations," and herefers to "the undertaking 
which is now executing beneath the river Thames a t  Rotherhithe.'? 

Now let me sag a ferv words about electricity and its present 
condition. Faradag mas the great author, and to him we owe 
the science of electrical engineering, although his discoveries 
have been considerably developed by many other great workers, 
whose names are legron. one of the greateat of these being my 
late valued friend, Sir William Siemens, who, though lie died 
some eight years ago, I cannot now mention without bitter re- 
gret. You have often been told that a little learning is a danger- 
ous thing. This is a great mistake. Learn all you can; i t  is only 
a shallow knowledge of everything as your end and aim that is 
wrong. Sir William Siemens used to say, "Learn one thing 
thoroughly, and after that a little of everything." The depelop- 
ment of pract~cal electricity began with the telegraph, and I re-
member how astonished we all were when a murderer was cap- 
tured by its a id;  but telegraphy is fast giving way to telephony. 
Electric arc-lighting was first shown at  the Exhibition of 1862, 
applied to light-houses. Since then it  has been much further 
developed, but the incandescent system of Edison and Swan is, 
after all, the most useful extension of electric lighting. I do not 
want to introduce political economy, but when the advance or 
hindrance of engineering is due to parliamentary interference, 
the science deserves your study. Several years ago, when the 
time was ripe for general electric lighting, Mr. Joseph Chamber- 
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lain, then president of the Board of Trade, introduced an act to 
enable electric lighting companies to be formed, but, a t  the same 
time, prov~ded that city authorities might buy up their concerns 
at  the end of twenty-one years at  the rnere cost of the material; 
while, should they not be then pleaeed to use their right, it sl~ould 
occur again at  the end of every seven years. Only recently a 
change was made, on the discovery that the act was 2% direct 
hindrance to speculation, for in effect it meant, " W e  will let sou 
run the risk when the sc11eme is not paying, but will take it  as 
soon as you have made it  successful." The vicious r.,rinciple is 
still retained, but the jarne has been extended from 21 to 12 years. 
The result I need hardly tell you. You see it in the general in- 
stallation of electricity throughout the u~etropolis, and electric 
principles I hardly need describe to you. The dynamo gives a 
continuous low tension current, using, in its simplest form, two 
wires for its transmission, but tlie three-wire system is one of the 
most remarkable advances. A high-tension current traverses 
th r  mains, and is transformed to low-tension when entering the 
houses, the saviug in copper being thereby enormous. \vhile, by 
a switch arrangement, we can use the current a t  will for lighting 
or for power. But you yourselves sarv the largest and most in- 
teresting example of' t h ~ s  method of distribution when yon visited 
the Deptford generating station of the London Company. 

Electric weld~ng is another application of primary importance, 
usir~g either the two plates themselves as poles, or one plate as 
pole, and what we might call a "solclering b ~ t "  for the otller 
pole. This method in extensively emplo~.etl a t  ShefEel~i for repair- 
ing steel castings, and with great success. When I was appren- 
ticed, there was used for similar purposes a metal I rno \~n  as 

Beau Xonteague " (laughter), and fronl your faces I gather it  has 
not been entirely forgotten. I t  was not a. method of r~pair ing,  
however, only one of  deceiving. I wish I hqd time to tell you of 
present-day steel manufacttlre. bnt I will simply say that, u hereas 
it  wag formerly macle in pourids, it is now produced In Iluntlreds 
of tons. 

I am now about to extol myself. The Gifford injector caused 
very great interest from the first, if only because its action seen~ecl 
impossible of comprelmension. I was niyself the filst to give a 
completeexplanation of that action without the a ~ d  of mathemat- 
ics. (Hear. hear). illy contmtion was that the whole thing 
might be summed up in the single word " concentration:" and to 
show this I devlsed an arrangement by whicli a head of water 
left one vessel and entered another, rising almost to the same 
height. b p  simply shaping the opposite nozzles rvith such care as 
to concentrate the pressure upon the sn~allest possible area. A 
similar example is that of an arn~or-piercing projectile. A blunt-
ended shot will be flattened still further, but a hard-pointed one 
will receive very little deformation in entering the plate. 

To close with a few rcmarlcs on technical education. For the 
first eight years of its existence I was chairman of the executive 
committee of the City and Guilds of London Institution. I am 
now a vice-president, but have not time to talie an active share 
in  the management. I am glad, however, to know of tile good 
that it is doing and of its recognition of merit in tlioze which go 
up for examination. I am glad to find that, even i n  this very 
early period of th? existence of your society, Jlr. Walter Grant 
has succeeded in obtaining the bronze medal of the Institute and 
third position in the country for n~echanical engineering, wliile 
the same student has obtained a Queen's prize in advanced ma- 
chine drawing, which is granted, I am told, to  only a few top 
men. (Loud cheers). I have some further notes placed in my 
hand with regard to the success of other students o f  Sect~onA ,  
from which I find that in three advanced subjects (steam, rne- 
chanics, and machine drawing) thele has only been one failrire in 
each, equivalent to 12per  cent, while the grand total of all its 
subjects represents a success of 8 Q ; e r  cent, a result of a very 
gratifying character, which is greatly due to the excellent in- 
structlon which Mr. Lincham has given j o u .  (1,oud and con- 
tinued applause.) 

A vote of thankb ivaq nes t  propoheil h r  Mr. Redmayne, xvhich 
was carr~ed unanimously. 

Sir Frederick briefly tendered his thanks, and the proceedings 
terrninated. 

ON THE GROWTH O F  THE RATTLE OF CROTALIDB. 

BY S. GARMAN, MUS. COAIP. ZOOL., CAMBRIDGE, MASS. 

SINCEthe appearance of the article on "The Rattle of the 
Rattlesnalres" and its evolution, Bull. Mus. Comp. Zo61., XJII., 
No. 10, Aug., 1888: the study of these crotalidz has been con-
tinued with the purpose of securing rates of growth and other 
particulars not fully determined at  the time of publication. As 
the final report rnay be delayed for a time it seems proper i n  this 
place to refer in advance to several items which hare in  some ex- 
tent been questioned by other writers. The point to which atten- 
lion is specially directed is the acquisition of new joints io the rat- 
tle. In  regard to this, variation9 occur in the time: none have 
been noticed in the method. I n  all cases observed the growth of 
a new button, causing the appearance of a new ring or joint, was 
connected with the process of sloughing. Growth was first de- 
tected at the time of the advent of the whiteness in the eye and 
under the epidern~ in general. This whiteness was evidelnce 
of dermal growth, which on the tail seemingly was prolonged 
a little after the eye had become clear or until the slougli 
was cabt. Possiblp the apparent prolongation was due to a mere 
pushing hack and hardening of the newly-grown button. The 
preparation for sloughing was in each instance preceded by the 
whitish appearance under the outer cuticle, as was stated in the 
above-mentioned bullelin. The milkiness. as it  might be called, 
lasted longer on specimens kept in  the shade than on others ex- 
posed to the sunsl~ine. 

A ferv extracts fro111 notes on several individuals will, without 
further cornment, suggest the results ohtlcined. 

The first case is ',hat of a large banded rattlesnake, Crotalus 
horriclzls, on which the wllitene~s was vis~ble on eye and button 
August 17. There was no mistaking the fact that tire epicierm 
of the l~utton was being puslied back to become a section of the 
looser portion of t h e  rattle. By the 26th of the rnonll~ the button 
was becoming darker, though the eye was still somewhat clouded 
and remained so until the 30th. At this date the eye was bright 
and clear and the nets7 button 11ad become dark colored aud was 
seen to have pushed hack the recent slough as the newest ring or 
j o ~ n tof tlie series. It was not until September 4 that the slough 
wasstripperl froni the body; it  had previously separated fronl the 
new ring. 

Anothrr caqe is that of a prairie rattler, kIa~sassauga, Sistrurus 
c?tencilus. on which the 111illry appearance was seen September 
12. It  was then but slight on either eye or button. Two da j s  
later it wasvery intense; by the 19th of the month it had become 
almost olrsolete. Only about half of the new button was visible 
behind tho sinall scales a t  that date. This snalre sloughell on 
the 24th The newly exposed button was whitish; it became 
(lark rapidly when placed in the sunshine. 

A third citse to mention is that of a snake, of the same species 
as the latter, kept on very short allowance of' foot], by wliicl~ no 
doubt sloughing was much retarded. This one did not show the 
milkines3 uutil December 11. The whiteness vanished about the 
23d, and the slough was put aside on the Blst. I t  came off 
nearly entire, the exception being leas than half an inch, wllich 
remained attached to the anterior edge of the newest ring. 

I n  all cases tinder observation a new ring 1x1s been gained with 
each sloughing, whether it  occurred in the fall, the winter. or 
thr  spring. The snakes are st111 in kegping to determine the 
greatest number of sloughs in a season and other points. T h u s  
far the later studies h a t e  given very little leason indeed for 
modifying t h ~  c~nclusions publ~slled in thr  above-mentioned ar- 
ticle. 

CURRENT NOTES ON ANTE3ROPOLOGY.-XXIII. 

[Edited b y  D. G. Bvinton, X.D., LL.D.1 

The  Language of Craniology. 


' .SPHEKOCEPHALIC,
tetragonic, dolicho meso-brechjcephalic, 
hypsicephalic, metrio-cephalic, hypo-stegobregmat~c, hgpsion- 
chobregmatic, crernnoopistocranic, chamelnogathic, euryzicic, 
chameprosol~ic, platyrrhine, chameconch, arthognathic, hyper- 
platopic "!! 


