
CHANGE IN THE PATENT LAWS. 
NEW ARRANGEMENTS-PATENTS GRANTED FOR 

SEVENTEEN YEARS. 
The new Patent Laws, recently enllcted by Congress , are 

now in full force, and promise to be of great benefit to all partips who 
are concerned in new inventions. 

The duration of patents granted nnder the new act is prolonged to 
SEVEN'IEEN years, and the government fee required on fi ling an appli· 
cation for a patent is reduced from $30 down to $15. Other changes 

the fees are also made as follows :-
O n  filing  each Caveat . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. • • . .  $ 10 
On filin� each application for a Patent, except for a deslgn . . .  $15 
O n  issumg each original Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20 
O n  appeal to CommisSioner of Paten ts . . . .  _ . . . . . . _ . . . . . . . . . . $20 
On application for Re-issue . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application for Extension of Patent . . . . . . . . • • . . . . . . . . . . . .  $50 
On grantin� th� Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50 
O n  fi ling Disclaimer . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . $ 10 
On filing application for Design , three and a half years . . . . $10 
O n  filing application tor D esign, seven years . . . . _ . . . . . . . . . . .  $15  
O n  fi ling application for Design , fourteen years . . . . . . . . . . . . . $30 

The la.w abolishes discrimination in fees required of foreigners, ex
cept in reference to such countries as  discriminate against citizens 01 
the United St.ates-thus allowing English, French, Belgian, Austrian, 
Russian, Spanish, and all other foreigners except the Canadians, t6 
enjoy all the privileges of our patent system (except in cases of designs) 
on the above terms. 

During the last sixteen years, the business of procuring Patents for 
new inventions in the United States and all foreIgn countries has been 

. conducted bv :Messrs. MUNN & C O  .• in connection with the pUblica
tion of the SCIENTIFIC AMERICAN ; and as an evidence of tbe 
confidence reposed in our Agency by the Inventors throughout the 
country, we would state that we have acted as agents for more than 
FIFTEE N  THOUSAND Inventors l In fact, the publishers of this 
paper have become identified with the whole brotherhood of Inventors 
and Patentees, at home and abroad. Thousands of Inventors for 
whom we have taken out Patents have addressed to us most fiailering 
testimonials for the services we have rendered them1 and the wealth 
which has in nred to the Inventors whose Patents were secured 
through this O ffice, and afterward illustrated in the SCIENTIFIC 
AMEIUCAN, would amount to many millions of dollars ! We would 
state that we never had a more efficient corps of Draughtsmen and 
Specification Writers than are employed at present in onr extensive 
O ffices, and WQ are prepared to attend to Patent bltsiness of all kinds 
in the qni�kest time :and on the most liberal �erms. 

'._ - Testimonfals .  

T h e  annexed letters, rrom t h e  last three Commissioner of Patents, 
we commend to the perusal of all persons interested in obtaining Pat· 
el11.s:-

lIessrs. MUNN & Co. :-1 take pleaf!,ure in stating that, while I held 
the office of Commissioner of Patents, HORE THAN ONE-F0Y-RTH O F  .ALL 
THE BUSINESS O F  THE OFFICE CAME THROUGH YOfrR HANDS. I have no 
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marked degree of pr<)mptness, skill and fidelity to the interests of your 
p.mployers. Yours, very truly, 

C HAS. MASON. 

MESSRS. 1\1 UNN & Co. :-Gentleman : It gives me much pleasure to say 
that, during the time of my holding the o:Hlce of CommiSSIOner of Pat· 
ents, a very large proportIon ot the business of inventors before the Pat-
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as eminently qualifl.ed to perform the duties of Patent Attorneys with 
skill and accuracy. ve1ro��sEti�����r�ervant, WM. D. BISHOP. 

The Examination of: Inventions. 
Persons having conceived an idea which they think may be patent

able, are advised to make a sketch or model of their invention. and 
submitit to us, with a full description, for advice. The pOints ofnoveIty 
are carefully examined, and a reply written corresponding with the 
facts, free of charge. Address MUNN & C O . ,  No. 37 Park-row, New 
York. 

Preliminary Examinations at the Patent Office. 

The a.dVIce we render gratuitously upon examining an invention does 
not extend to a search at the Patel t Office. to see if a like invention 
has b een presented there, but Is an opinion based upon what knowledge 
we may acquire of a similar invention from the records in our Home 
Office. But for a fee of $5, accompanied with a model or drawing and 
description, we have a special search made at the United States Patent 
Office, and a report setting forth the prospects of obtaining a Patent, 

c., made up and mailed to the I nventor, with a pamphlet, giving in 
structions for fUrther proceedings. These preliminary examinations 
are made through our Branch Office, corner of F and Seventh-streets, 
WaShington, by experienced and competent persons. Over 1,500 ot 
these examinations were made last year through this Office, .and as a 
measure of prudence and economy, we usually advise Inventors to have 
a preliminary examination made. Address MUNN & C O . ,  No. 37 
Park· row, New York. 

Caveats. 
Persons desiring to file a. Caveat can have the papers prepared in the 

shortest time by sending a sketch and description of the invention. 
The government fee for a Caveat, under the new law, is sao. A pam
phlet of advice regarding applications for Patents and Caveats furnished 
gratis on application by mail. Address M U N N  " C O .• No. 37 Park·row 
New York. 

How to Make an Application for a Patent. 
Every applicant for a. Patent must furnish a. model of his invention, 

if susceptible of one ; or if the invention is a chemical production, he 
must furnish samples of the ingredients of which his composition is 
composed, for the Patent Oftlce. These should be securely packed, the 
Inventor's name marked on them, and sent, with the government fee, 
by ejtpr6Ss. The express charge should bo prepaid. Small models from 
a distanoe can often be sent cheaper by mail. 'lhe safest way io remit 
money is by draft on New York, payable to the order of Munn & Co. 
Persons who live in remote parts. of the country can usually purchase 
drafts from their merchants on their New York correspondent,,; but if 
not convenient to do so, there I. but little risk In sendln� bank bill. by 
1I1a1I, havlng the letter registered by the postmaster. Address IIlVNN 
" CO No 37 PlII'k row New York. 

Rejected Applications. 
We are prepared to undertake the investigation and prosecution of re

j ected cases, on reasonable terms. 'l'he close proximity of our Wash. 
ington Agency to the Patent Office affords us rare opportunities for the 
examination and comparison of references, models. drawings, docu· 
ments, &c. Our success in the prosecution of rejected cases has been 
very great. The prinCipal portion of our ch�rge is generally left de
pendent upon the final result. 

An persons having rejected cases which they desire to have prose
cuted are invited to correspond with us 011 the subject, giving a brief 
history of their case, inclOSing the otncial letters, &c. 

Foreign Patents. 
We are very extensively engaged in the preparation and securing of 

Patents in the various European countries. For thp. transaction af this 
business, we have offices at Nos. 66 Chancery-lane, London ; 29 Boule
vard St. Martin, Paris ; and 26 Rue des Eperonniers, Brussels. We 

think we can safely say that THREE- FOURTHS of all the European Pat
ents secured to American citizens are procnred through our Agency. 

Inventors will do well to bear in mind that the English law does not 
limit the issue of Patents to Inventors. Any one can take out a Patent 
there. 

Circulars of information concerning the proper course to be pursued 
in obtaining Patents in foreign countries through our Agency, the re
quirements of different Patent Offices, &c. , may be had gratis upon ap
plication at our principal Office, No. 37 Park-row, New York,

. 
or either 

of our Branch Offices. 
InterCerences • 

We offer our services to examine witnesses in cases of interference, 
o prepare arguments, and appear before the CommiRisioner of Patents 
or in the United States Court, as counsel in conducting interferences or 
appeals. 

For furthbr infwmation, send for a. copy of "Hints to Inventors." 

Furnished free. Address M�NN & C O . ,  No. 37 Park.row. New York. 

The Validity of: Patent. •• 
Persons who are about purchasing Patent property, or Patentees who 

are about erecting extenSIve works for manufacturing uuder their Pat
ents, should have their claims examined carefully by competent attor
n�ys; to see if they are not likely to infringe some existing Patent, be· 
fore making large investments. Written opinions on .the validity of 
Patents, after careful examination into the facts, can be had for a 
reasonable remuneration. The price for such services is always 
settled upon in advance, after knowing the nature of the invention 
and being informed of the points on which an opinion is solicited For 
rther particulars, address MUNN &: C O . ,  No.37 Park-row, New York . 

Extension of: Patents . 
Va nable Patents are annuall y expiring which might be extended and 

bring fortunes to the households of many a poor Inv.entor or his family. 
We have had much experience in procuring the el�.ten sion of Patents ; 
and, as an evidence of our success in this department, we would state 
that, in all our immense practice, we have lost but two cases, and these 
were unsuccessful from causes entirely beyond our control. 

It is important that extension cases should be managed by attorneys 
of the utmost skill to insure success. All documents connected with 
extensions require to be carefully drawn up, as any discrepancy or un
truth exhibited in the papers is very liable to defeat the� application. 

O f  all business connect'ed with Patents, it is  most important that 
extensions should be intrusted only to those who have had long expe
fience, and understand the kind of evide:p.ce to be furnished the Patent 
Office, and the manner of presenting it. The heirs of a deceased Pat
entee may apply for an extension. Parties should arrange for an ap
plication for an extension at least six months before the expiration of 
the Patent. 

For further information as to terms and mode of procedure in ob
taining an extension, address MUNN & C O . ,  No. 31 Park-ro,,:, New 
York. 

Assignments of Patents. 

The assignment of Patents, and agreements between Patentees and 
manufacturers, carefully prepared and phwed upon the records at the 
Patent Office. Address MUNN & CO., at the Solentlfic American Pat· 
ent Agency, No. 37 Park-row, New York. 

It would require many columns to detail all the ways in which the 
Inventor or Patentee may be served at our offices. We cordially invite 
all who ha.ve anything to do with Patent property or iuventions to call 
at our extensive Offices, No. 31 Park-row, New York, where any ques
tions regarding the rights of Patentees, will be cheerfully answered. 

Communications and remittances by mail, and mod(�ls by express 
prepaid), should be addressed to MUNN &: CO. , No. 37 Park-row, New 

York. 

TO OUR READERS. 

Models are required to accompany applications for Patents 
under the new law, the same as formerly, except on Design Patents, 
when two good drawings are aU that is required to accompany the 
petition, specification and oath, except the government fee. 

PATENT CLAws.-Persons desiring the claim of any inven· 
tion which has been patented within thirty years, can obtain a 
copy by addressing a note to this office, stating the name of the pat
entee and date of patent, when known, and inclbsing $1 8S fee for 
copying. We can also furnIsh a sketch of any patented machine issued 
since 1853, to accompany the claIm, on receipt of $2. Address .M:UNN 
&; CO. , Patent SoUcitors, No. 37 Park Row, New York. 

BINDING.-We are prepared to bind volumes, in handsome 
covers, with illuminated sides, and to furnish covers for other bind
ers. Price for binding, 50 cents. Price for covers, by mail, 60 cents ; 
by express or delivered at the office. 40 cents. 

BAOK NUlIIlIERS AND VOLUMES OF THE SOIENTIFIC AMERI
CAN.-Volumes I., II. and III. (bound or unbound) may be had at this 
office and from all periodical dealers. Price, bound, $1.50 per volume. 
by mail, $2-which includes postage. Price in sheets, $1. Every me
chanic, inventor or artisan in the United States should have a com
plete set of tws publication for reference. Subscribers should not 
fail to preserv� their numbers for binding. 

NEW PAlIIPHLETS IN GERMAN.-We have just issued a re
vised edition of our pamphlet of Illstructiom to Inventors, containing 
a digest of the fees requireli. under the new Patent Law, &c., printed 
In the German language, which persons can have gratiS upon appli. 
cation to ihls office. Address lIIVNN & CO.,  

No.  87 Park-row New York. 

1 5  
RATES OF ADVERTISING. 

Thirty Cents per line for each and every Insertion, payable In 
advance. To enable all to understand how to calculate the amount-they 
must send when they wish advertisements published, we will explain 
that ten words average one line. Engravings will not be admitted into 
our advertising columns ; and, as heretofore, the publishers reserve to 
themselves the right to rej ect anv advertisement sent for pUblication . 

WANTED-BY A YOUNG :!IrAN WHO H A S  SERVED 
eight years in a general engineeri n g  est.ablishmen t, a situation 

as Draughtsman or otherwise. Address A. B . ,  Box 3,341 New Y O I  k 
Post Off1Oe. p. 

G UN TOOLS FOR SALE.-ONE CRANK PLANER ; T planes two feet, with quick ret.urn motion. Built. at I�owen Ma-
chl�e S hop. O n e  fouJ-.sfl.n��o¥.�1f� ���:Rb��; ��o�ld����', R. I. 

SWISS DRAWING lNSTRUMENTS.-CATALOGUE (7TH edition) containing over 250 illustrations of Mathematical, Optical and Philosophical Instrnments, with attachment of a large sheet repre� senting the genuine Swiss Instruments, in their actual SIze and shH pe, 
b;lb�e,ff.e�i[St�B�}Fo�c�Aoc��:ll;8t�i�eo;�,t�hff�J���h�!�t��.��:f!t�: 
Ushed agency for the Swiss Drawing Instruments since 1848. 

Being about to retire from business, I have sold my stock of SwisoS 
Math ematical Instruments to Messrs. :McALLISTER & B R O T H E R ,  
or  No. 728 Chestnut street, Philadelphia, who will con ti nne- to keep 
such for sale, and to whom I refer my former friends and customers. 

C. T .  A M SLER. 
Philadelphia, Pa. , June 12, 1861. 1 tf 

RARE CH.ANCE.-C. T .  AMSLER, OPTICIAN, N O .  
. 635 Chestnut-street, Philadel phia, j 8 offering from t h e  1st of  
J une his  large stock of Mathematical, OptIcal anrt Philosophica l Instrn-
�:�i: :��o}1:��eL;�1�or�s:hph�ro�:��he��ilW��CS��n�!�&�

n
,g a���!�ld 

at the same rate. 25 4* 

NEW SHINGLE :!.lACHINE-THAT WILL RIVE AND 
Shave 24,000 Sh in gles in a day, for sale by S .  C. HILLS,  No. 12 PlaU·street, New York. 1 tf 

IRON PLANERS , ENGINE LATHES , AND O THER MA-
chinists Tools, of superior quality, on hand Rnd finish i n g, and for 

:���(N�,vISH'l{tE�S�f�sN8��c.fll�iNJ�co�,e����i�::v��:cC��;l.ad. 1 26* 

GUILD & GARRISON'S STEAM PUMPS , FOR ALL kinds of independent steam pnmping ; for sale at Nos. 65 and 57 First-Rltreet, Williamsburgh, L. J. , and N o. 74 Beekman-street, New Yorl<. [1 26J GUILD, GARRISON & CO.  

S OLID EMERY VULCANITE.-WE ARE N OW MANUfacturin� wheels of this remal'kabie s ubstance for cutting. grinding and pOlislllng metals, that will outwear hundred."! of the kind C ' ) n1 -monly used , and will do a much grea t e r  amoun t of work i n  the  f.. <l,me time, and more eiliciclltly. All in terested C:ln see them in oO f'ratioll n t  
a n I'  wllrehoUFleNEWi:Y(/i�� �EcL�i��/�;rD w���eil�(js��

.
lJY mail. 

14 13 Nos. 37 and 38 Park-row, NeVi<' York. 

OIL I O IL ! OIL I-FOR RAILROADS, STE A MERS AND . for �ac1;inery a�d B urning.-Pease' 8  Improved Machinery Bud Burnmg Ou WIll save fifty p e r  cent, and w111 not gum. '1'111s Oil IlOH. sesses qualities vitally essential fbr lubricating and b n rning fou n d  in no other oil. It is offered to the public upon t h e  m o s t  reliable, t h o r ough a n d  practical test. Our m o s t  skillful engineers and machinists pronounce it superior to and cheaper than any other, and the only Oi l  that is i n  a l l  cases reliable and will not gum. The SCIENTIFIO AMEHICAN after several tests, pronounces it " superior to a.ny other they have ever used for machinery." F'or sale only by the inventor and manufactl1l'er, 
No. 61 MIiD.!tr���:�lfal0, N. Y. 

N. B.-Reliable orders filled for any part of the United State� and E urope. • 
14: W 

6000 AGEN"fS WANTED-TO SELL SIX NEW 
inventions-two very recent, and of great value to families ; all pay great profits to a gents. Send fonr stamps and get 80 pa

f3i:f
*articulars. F� P HRAIM BROWN, Lowell. MasFI. 

PUMPS ! PUMPS I I  PUMPS I I !-CARY'S IMPROVED Rotary Force Pump, unrivaled for pumping hot or cold liquids. Manufactured and sold by CARY & BRAINERD, Brockport, N. Y.  Also, sold by J. C. CARY, No. 2 Astor House. New York City. 141,f 

MACHINE BELTlNG , STEAM PACKING, ENGINE HOSE.-The su�eriority of these articles, manufactured of vul. 
���!��::r���e��:t���bl�::��jce�v¥ire ���a�i��cki�;fsa��

e
d� �ri�;.r�:; variety, and warranted to stand 300 degs. of heat. The Hose never needs oiling, and is warranted to stand any required pressure j together with 
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p��W YORK BELTING AND PACKING C OMPANY. 
JOHN H. CHEEVER, Treasurer. 14 13 Nos. 37 and 38 Park·row, N ew YOl-le • .  

STIRLING PIG IRON .  
1,000 tuns No. 1 ;  1 ,000 tuns No. 2. This iron h a s  been used by 

the Federal government since its o l'gani7.Rtion, and is  now culled for to 
complete the specificHtions just  iRsued for the marine engines to he 
built for government ser\'iC'e. Ii'or Rlale in lots to suit  pnrchasers by the 
manufacturers only. 

25 4* TOWNSEND & C O . ,  No. 42 Pine-street, N ew York . .. 

A. NEW STYLE OF KNIT'l'ING MACHINE, JUST OUT 
for family use and manufacturing purposes ; elegantly con structed, durable, light, portable and cheap ; every family should have one . For full particulars, send 1'01' an illustrated pamphlet. Address J. B .  AIKEN, Franklin, N .  H. Agents wanted in every S tate and county. 25 8 

GET A PUSEY HORSE-POWER G OVERNOR AND 
guardagainst accidents. Sent by express for $6. Payable 011 

delivery. N. B.- Rights for sale. LEA PUSEY, Wilmingtoll. Del. 
&23 5*eow 

THE AMERICAN ENGlNEER-A WEEKLY JOURNAL 
devoted to the interests of Marine. Locomotive and Stationary En 

gineers. This paper is now ill its third volume, and is enlarged to six 
teen �ages. Price $2 ; or five copies sent to one address for $5. The 
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A. MESSIEURS LES INVENTEURS-A VIS IMPOR
tant. Les Inventeurs non familiers avec Ia langue Anglaise et 

qui pr6t'ereraient nous communiquer leurs inventions en Franqais, peu 
vent nous addresser dans leur langue natale. E nvoyez nous un dessin 
et un e description concise pour notre examen. Tontes commtlnica 
tlons seront reques en confidence. III UNN " C O . ,  

SOIENTIFIQ AMERIOAN Office, No, S i  Park-fow, N e w  York. 

© 1861 SCIENTIFIC AMERICAN, INC.



1 6  
Improvement in Canal Boats. 

Notwithstanding that the introduction of railroads 
has put a stop to the construction of canals, there 
are still in operation in the United States more than 
3 ,000 miles of the latter, and the great numbers of 
canal boats which are constantly decaying and pass
ing out of service, renders the building of these small 
craft a very great business. In place of the usual 
mode offraming them , a plan was adopted some time 
since of constructing them with a log on each side 
along the bilge, to which the side and floor timbers 
were secured. Messrs .  McCausland & Sons, practical 
boat builders, of Rondout, New York, have invented 
an improved mode of securing the frames to the side 
logs, which is illustrated in the accompanying en
graving. 
. Fig. 1 is a side view of a portion of the boat with a 
part of the outer planking removed, and fig. 2 is a 
cross section of the bilge on one side ,  showing the 
form of the log with its connections. The stick of 
- timber marked a, running fore and aft, is connected 
to the stem and stern posts by a knee or chock ex-

�ht lrittdifit �mtritlltt. 
and Hudson Canal for the last four years, and are 
said to be a perfect success, never having been taken 
out of the water for repairs, and carrying from 10 to 
16 tuns more than boats of other styJes now in use. 

'I.'he engravings also illustrate an improved mode of 
connecting the tiller with the rudder stock of canal 
boats, invented and patented by the same parties, by 
which the boat i� not only managed with more facil
ty, but which also permits the boat to be made of 
some two feet greater length. This plan is plainly 
shown in figure 3. Instead of a mortise through 
the rudder stock to receive the tiller, the for
mer has a slot cut in its upper end, into which a 
tennon on the end of the tiller is fashioned to fit. 
Then two iron straps, fastened on each side of the 
tiller embrace the end of the rudder stock ; a bolt 
passing horizontally through the pieces to form a 
hinged joint, so that the tiller may be swung over 
the end of the rudder stock. By this arrangement, 
on eutering a lock , the tiller can be turned over 
back, parallel with the rudder, and the latter brought 
close to the side of the boat, both being entirely out 

M'CAUSLANDS' IMPROVED CANAL BOAT. 
tending far enough out on the bilge timbers to get I of the way of the gate . A pin on the edge of the 
sufficient. fastening through them and give ample boat holds the tiller in its place when turned back; 
strength to the bow and stem The bilge timbers, d, Both of these inventions were made by John Jef
extend from the stem to the stern post, and may be ferson and James McCausland. The patent for the 
8x12 inches square or larger, as the size of the vessel one first descri1;Jed was granted September 21st, 1858, 
may demand. To the bilge timbers the side timbers, and that for the improved tiller May 14th, 1861. 
e, and the floor timbers, f, are secured by dovetail Further information in relation to either may be ob· 
joints ; the dovetails tapering, as shown in fig. 2. taineu by addressing McCausland & Sons, at Rond
The outer and lower corner of the bilge timbers is out, N. Y.  
beveled, g, and an inclined face both above, h, and ,----------------

below, i, is also formed to allow of the planking of Experiments with the Induction Coil. 

the timbers .  The plank . to these three faces will At the London Mechanics' Institution, E. Wheeler, 
form a gradual turn, and will fully protect the bilge C .  E. , recently lectured on the induction coil, the ap
timbers from exposure to the water, and from being paratus used by him being of his own design and con
bruised and broken away. A second dovetail on the struction. In . the course of his experiments, he 
side timbers, marked n, is formed to receive the dove- showed that , in common coal gas of moderate density, 
tail chocks, o. These chocks fit in between the ' side the spark passed in zigzag lines of emerald green, 
timbers and are fastened by spikes to the bilge tim� Through pure hydrogen, it resembled forked lightnillg 
ber, and to a fore-and-aft piece, p, of the length of of the deepest crimson. Atmospheric air reduced 'to 
the bilge timber, lying above it, and inside of the side a vacuum, showed a broad ribbon of gentle mauve a 
timber. Another fore-and-aft piece, q, extends along yard long. A similar line of light made to pass over 
the side of each bilge timber and above the- floor tim- a wine decanter of Uranium glass, in an exhausted 
bers, being fttstened to both the floor and bilge tim- receiver, exhibited upon the decanter tints of extreme 
bers. Keelsons, r, are placed directly under the hatch richness. A hock wine glass in vacuo was made the re
,combings so as to receive two stanchions under each cipient of a current from the coil ; and the electricity, 
beam. The ceiling is intended to be placed between streaming over the edges of the wineglass with J'ose
the bilge and the clamps. ate tints, seemed like a material liquid flowing from 

It will be seen that boats made on this plan will be some invisible source, and changing into a brilliant 
()f great strength and very durable, and will be easily electric cascade. A line of sky-blue light, being 
repaired. By dispensing with the ceiling between the caused to traverse an electro-magnet, was seen to re
bilge and the clamps (rend!)red possible by the second volve raund its pole, an illustration of the close rela
dovetail joint and chocks) the side timbers will be tions between light, electricity and magnetism. An 
kept in better condition and more room exist for the example of the stratified form which the light occa
cargo. Alternately attaching the floor and the side sionally assumes was supplied in a large glass tube of 
timbers to the bilge timbers is also regarded as very rarefied carbonic acid gas. In hermetically sealed 
advantageous in tbis class of vessels. This plan also glass tubes of fantastic shapes, nitrogen gas exhibited 
. obviates the necessity of obtaining pieces of timber pink and carmine tints ; sulphurous acid gas, an azure 
of a natural curve for futtocks, and by keeping the blue ; hydrogen, a deep crimson ; carbonic oxyd, 
parts dry prevents the rapid decay of the timbers and green. Phosphoric acid gas was visible in the tube by 
planking. Provision can easily be made for salting a faint green light for some seconds after the dis
the timbers if desired. charge had ceased. A chromatic star, in rapid rota-

These boats have been in use on the Delaware tion, and with striking contrasts and endless combin-

ations of color and light, formed the concluding ex
periment. 

Calculating the Speed of Screws. 
If the pitch of a screw, in feet, be multiplied 

by'the number of turns per minute, and two places 
of decimals be pointed off from the right hand 
of the product, the latter will almost express 
the speed in knots per hour, including slip. 
Thus a screw of 30 feet pitch, making 45 turns per 
minute, will make (30 X 45 = 1 , 350) 13 .5 knots 
nearly per hour including slip . 1 , 350 in this case is 
the number of feet of horizontal motion, including 
slip, developed pel' minute, and as a nautical rule is 
very nearly 6, 000 feet, and as there are 60 minutes in 
an hour, the effect of multiplying 1 , 300 by 60 and 
dividing the product by 6 ,000, is, of course, the same 
as pointing off two places of decimals at once. 

By multiplying the pitch of a screw by its revolu
tions per minute and dividing by 88, we obtain the 
speed of the vessel without allowing for slip, which is 
generally about 11 per cent. The above rule is suffi
ciently correct for all common purposes. 
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