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EDISON SAYS � . •  Over 20 technical and popnlar electrical Write for onr two FREE hooks entitled 
,-,,�d�-.t:. f"� •• c�r �.-t...=-_ eourses. covering every branch of tbi. fascinating " 0 I B £1 t' 1 E '  '7" 
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�fany Conrse may be paid in instalments !l�, eoome 

.
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'-t;; 4. "".,.........., ... ':'c-r. ...... ...... d�_4_ of S'J.OO per month. Address and The Eleotnoal Marvels of our Times." i.r.-;;r..�.t 'd��� THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCT ION. 
J08 Wetder Pre�. T.t: . .dllrrin �.:;;e8�"H."A.'Stnu��,GeD.Mgr.&SeC Dept. A. 120-122 Liberty Street, New York, u. s. A 

Steam boiler or genera:tor. A 'l.'eRte ................ 620,994 
Steam drier. rotary, P. H. Grimm .................. 621.074 
Steam trap, E. �'. Seisel.. ....... .................... 621.159 
Stereotype plate trimming and tlnishingimachine, 

B. � .. Curtis ........................................ 620.800 
Stone sawing machine AAW blade. H. L. Cband-

Y 0 U R S A L A RY WILL INCREASE as your knowledll'e of 
your profession and your value to your em
ployer increases. We will help you to a better 
position and hi,;cber pay if you will devote some 

of your spare time to study at home, at a cost 80 low that you will not feel tne outlay. Courses by mail 

Mecbr1�i�!�cg;i�.h:�Cl�J���Ci�l� Cd�!\g��i����. ��t
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pa,;ces of text books, drawing plate, and booklet of letters from students all over the world. ler .................................................. 621.225 
Stopper or closure. H. Deitz .... .................... 621 ,2Hti 

placed upon your kitchen range 
will supply the family liberally 
with sparklin,;c distilled water. 
Most Scientific in con. 
struction. Largest guar-

StopperilljiZ deVICe for bottles, etc., A. W. Elhs ... liZl.:::aa 
Stove door and jiJiZ for finis bing same. S. Boal .... 621.022 
Stove frame and jig for finishing same, S. Boal. .. 1)21.U21 

The United Correspondence Schools, 154,156 & 158 Fifth Ave., New York, 

��:�9 'i."lc't:i:�Jia H\f"��:� 
sition. Endorsed hy Ral. 
.. ton Health Clnb. 

Send postal for booklet uB" to 
The A. R. BAILEY MFG CO. 

64 Maiden Lane, N. Y. 

Stove. 011. �'. P. Glazier .. : .......................... 620.�JO 
Su bsoiler, �\ Schell ................................... 620.975 
Sweater and bood. com bined. S. Fain........... .. 621.050 
Bwitch. See Electric switcb; ltailway SWitch. 
Table. See Laundry and kitchen table. Pool 

table. Ron and transfer table. Washing and 
canning table . 

Ta�s to plug tobacco, etc .. machine forattachin,;c 
metal. W. H. Butler......................... . ... 621.220 

Tags to plut! tobacco, machine for attaching. W. 
H. Butler .......................................... 621.221 

Tank. See G-M.S tank. 
\ 'rap and die. F. W. Robertshaw .................... 621.288 

ACETYLENE GAS AND CARBIDE OF Telephone desk and register. l):. �'. }·orrest. ...... 621.054 
Calcium -All b t th ·ll· t·t I"tI \ Telescope, terrestrlRl. C. PulfrlCb .................. 621.283 

.' a ou � new I . um�nal l • 1 S qua I es, Telescopes opiucal correcting device for refract-
�����IJrit�
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tl(�\��sf;,0a���b�:���f:8 illJZ., L.·8c�,!pm.aI?n ............................... �;W.978 
of articles, �inll in complete form the partIculars of �el)urtan,�. 1. WIlI,IRms ....................... .... t��1,OQ7 
this subject. Details of furnaces for maki th .. carbide. 1 h!]] couphng. W. �. Schubert ........ ............. �"'1,1� 
gas generators gasometers, burners. etc. �ontained in t:�Ill couphnf!". �. Stevens .................... ...... 621,Hi9 
MCI�NTIFIC AMERICAN SUPPLEMENT N 'U.� I !e. See �aII tIe. 
] 0114, 1007, 10]"e, 1 II 1 4. 1I11�, i 01 ��. t l.2'J: TIle. partItIOn. W. W. K'l0wle •.... ; ................ 621.1Dq 
111:�.j, 103�, 111;)7. ]064, 1071, 107�. ]OS�, 

Tlme,ecorder.workman s.J. H. Garratt .......... �";!0.!J()6 
1083, 1118<1. 10Sa, 10",6. t 1114, 1 1'J4. II a�, '\Ire. S'llller & Wl11d�am ........................ : ... ;'20.�8? 
] 149 and 11 :10. Price 10 cents each, by mail, from '1 Ire. ,bICYCle. W. A. GIlday ................ ; ......... 621.2�.1 
this office. tmdall newsdealers. ���� v�\��.
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The Sanitary Still 
i s  Simple, economical, and ef
fectively produces distilled 
lthe onl� pure) water. Our 
$10.00 StIll has t w i c e  the 
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u. �. Govt. Send for booklet. 
THE CUPRIGRAPH CO .• 13B N. Green St., Chicago 

STATE OF NEW YORK 

CIVIL SERVICE EXAMINATIONS. 

'l'oy. S. D. Franklin ................................... 621.055 
'l'oy . . J. Gardam ....................................... 620.004 
Toy. I� J. Genett ..................................... b"20.908 
'roy. musical. W. A. Guy............. . ............. 621,061 
'rrack section, adjustable and portable. G. E. 

Surgi.. . .. . . .. . . .. . . .. . . .. . .. . . .... .. . . .. . . . . .. . ... 620.992 
Track sight. O. S. Kepler ......... .................. 621.254 
1'raction engine, 1. Sedgwick ........................ fi21.1.18 
'l'ransmission deVIce, 11'. Bellet ...................... ti21.017 
'l'ransplanter. \". L. Hawkins ..................... . 621.002 
'l'rBp. Bee Hog trap. Insect trap. Steam trap. 
'l'ricycle. H. J. Cordle ................. .............. 621,034 
1'rimmer. See Paper trimmer. Sod trimmer. 
Trolley ear, H. Geiseuboner .................. ..... 620.007 
'rruck. car, R. W. Oswald ............................ 621.275 
1'.ruck. casket, W. H. Reama ........................ 621.284 
Truck SIde frame. car. E. F. Goltra ................. b'20,Hll 
1 'runk. W. Hossfeld .................................. 621.086 
Truss, Harkinson & Holliday ....................... 621.018 
Turbine. A. C. \{ice .................................. 62().964 
1'urbine wheels, manufacture of, J. B. McCor-

mick. Jr .......................... ................. 621.270 
Tuning peg, strinJiZed instrument. li�. 1..1. Becker ... fi21.207 
Typewriting macbine. J. Pratt ............ 62().95� to 620,961 
Valve, C. Gulland (reissue).......................... 11.722 
Valve, W. Heston .................................... 621.082 
Valve device. W. Kane .............................. 620.932 

Open competitive merit examinations will he held on �:I�: �!C
a
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s
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April 1st in various cities throu�hout the state for the Valve seat surfacing tOOl, C. H. Sapper ............ 620.974 
positiollsmentioned below: FIreman <Steam Boi " VBporizer. H. M. Dunlap .. ....... ... _ . . . . . . . . . . . . . .  620.895 
erH). Salaries $30 to $40 per month and maintenance. Vehicle, B. C. Hicks ........ ......................... 621,{)83 
Inspector of Boilers, Dep artment of Public vehicle chafe iron, G. '1'. Chatterton ............... 621.226 
Works. Salary �3,lXXl per annum. lntendingcompetit- Vehicle, electric, K. Knudsen (reissue) ............ 11.724 
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the Secretary of the Commission. For application Vehicles or cars, balance for undercarrIages of, 
mission, Albany. N. Y. Veil fastener. E. Gordon ............................ 621,068 
blank ,  address Secretary, New York Civil Service com-

I 
D. Murpby ... ....... ............................ 620.952 

Cb" 1"1 '''''Wf'· t�f E" fOb· ang� ���Jg�� ;:th���:' �:��r��i�i
·
·��: : i,: :�;ii:��j�.:

:: 1�:�� " '-', t''' � "" " Vessel holds, soundwg apparatus for, H. R. 
Jagels .............................................. 621.251 

I � Barcla���. 
YORK ����:;'�'i.'!rd ��\���';,� m)\�:F� ·l\�����.
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124 La Salle St Wasbing macbine. o. Hewes ........................ 62().�21 
CHiCAGO Watch regulator. E. Hart ........................... 621,245 

3B Br omfield St. ����ge�:Pa':lj��ta:;;, 're�r
s
�:J;;;c"·i:or:·;CC: 

621.
00

2 
BO!nON Rosenbrook . ..................................... 62().�72 

B 17 Wyandotte St., Water beater. W. C. Clarke ......................... 620.888 
KANSAS CITY MO Water motor. J. F. Curry ............................ 621.O:{6 

209 North 9th St 
• Water tube boiler. W. J. Ebrsam........... . ..... 62().8\J7 

ST. LOUIS, ·MO. �t�".:i.
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621.141 
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IT' Se.nd for Oatalogue Window frame and sash. metallic. E. F. Berto-
lett ................. ....... ....................... 621.20 9 

CROOKES TUBES AND ROENTG EN'S �:�;t �VO�
C
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620.971 
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.. 621,014 Pbotogra
j
by.-The new pbotography as performed bfi 
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Wringer. See .Mop wringer. 

DESIGNS. SCIENTIFIC AMERICAN, Nos. 7, 8, 10 and 14, Vol. 74. 
These profusely illustrated SUPPLEMENTS contain a . 
most exhaustive series of articles on CrooKes tubes and Badge, L. G. Cralg' ........ ............................ 30 .. 328 

..... p;::r- 8000 BICYCLES 
Overstock: Dluat De dOled Out. 

S·UND .. RD '98 MODELS, 
guaranteed, 89.75 to 

• /J�"'""'L'" 816. Shopworn & sec. 
ond hand wht:!els, good 
as new, 83 to 810. 
Great factory de1lring sale. 
We ablp to aDyone on Ilpproval 
&, trial "Ithollt a cent In advllDce 

EARll. BICYCLE 
_. _ ht'lpinJt 1.8 advertile our superb line of 

ill models. w. give ODe Rider Agent in each to1JD FREE USE 
., sampl. wheel to introduce thelD. W .. :.to at ODeo for onl' a",,,,,int ........ G. C. MEAD CYCLE CO. - Chicago, 111. 
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DID YOU EVER COLLECT STAMPS?

J:J
e
rfi:. ����

c
����t��r:o��Wh �� iklb�� 

and 50 different stamps from Cuba. Phil. lsI., 
Porto Rico, etc., and our8�page list. etc We 
Buy Old 8t810080 Standlud Sh,mp Co •• St.LoulB,lII.e 

50 YEARS' 
EXPERIENCE 
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invention 18 probably patentable. Communica
tions strictly contlden tial. Handbook on Patents 
sent free. Oldest aJiZency for securing patents. 

Patents taken through Munn & Co. receive 
speCial notice, without charJiZe, in the 

Sci¢ntific Jlm¢rican. 
A handsomely illustrated weekly. LarJiZest cir-
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MUNN & CO.361 Broadway, New York 
Branch Office. b"25 F St.. Washington. D. C. 

WanteL fn�W2il���S
a����a��:e�"ch,.i.1r fo:. Cldl'�

; 
all pal ticulars and address ... Sana Blast, Bux *f. NY. 

MODEL MAKER li��::lr�?��
f
�[a������r:��� 

macbinery. M. SANGF.R. 62 cortlandf St , NEW YORK . 

I CE !In';'Cd!.H'1::;'\ �!!A:r':::.
in!f.8R:�'1Y�� 

MFG. CO., h'99 t:linton Street. Milwaukee. Wis. 

T U R B I N E S ar Send for Circnlar "M." JAS. LEFFEL &. CO. 
Springfie1Cl. Ohio. U. S. A. 

GAS ��Q GASOLINE ENGINES 
WATE.R MOTORS 

BACKUS WAHR MOTOR co. NE.WARK N J U .!> A 

�f}¥ Make Rubber Stamps? 
Our'� New York JI Rubber Rtamp Vulcanizers receIved 
the only medal awarded any Vulcanizer. World'S Fair� 
Chicago. Simple process. Lar,;ce profits. Oirculars free. 
BARTON MFG. CO .• 338 Broadway, New York, U. S. A. 

RUBBER STAMP MAKING. - THI S 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thorouJiZhly 
practical article written by an amateur who has had ex
perience in rubber stamp makln,;c. One illustration. 
Contained in SUPPLEMENT 1 I 10. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

YOU CAN MAKE; $IOO.AWEE.I\ ! 
OWNYOUR OWN SHOW. COMPLETE. OUTm-$IOO. 

J..IF£ MOTION FIJ..MS & MACHINE:.5. 
GRE.AT PASSION PLAY &. 0;00 OTHER SUBJECT.!> 

lLt..USTFt C.ATA. .... OGUE.S rRE:.E.. S LUBIN, LARGE SF MFR PHILADELPHIA P. A 

S3 0 S BenduByouraddreso a ay ure andwewillshowyou 
howtomake $3aday 
absolutely sure; we 

furnish the work and teach you free; you work � 
the locality where you live. Send 118 your addreM aDd we will 
explain the business foil,.. remember we guaranteeacJearprofi_ 

�\3Arr;;�\fF�C�t��'cj:O��1�:l�·D:jRO:T.n�CIL 

NOVEL POCKET KNIVES 
ot the best materials in the most artistic styles. Your 

photo!o1 of celebrities, and name and address un
.-ae:rn"atn handles. Hand�ome, useful. indestructible. Every 

warranted. Send stamp for Oircular. Agents Wanted. 
NOVELTY CUTLERY COMPANY. 2 Bar St. Canton. Ohio. 

A scien titlc marvel. Flies like a bird. 
Every boy wants it. Witb 300 feet 
flax kite line sent paid, to any address, 
on receipt of 50 cents. t;end stamp 
for IS-page Kite Catalogue. i1l"" AGEN'rS WANTED. 

E. I. HORSMAN Manufacturer, 
3B2 Broadway. New York. 

ACETYLENE APPARATUS 

\ --
-

�- --
-

. 

Hawkins' .. Aids" to Engineer's 
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edlles, gold titles. Contains all 
information needed to obtain an \ 
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Ave., cor. 13th St., New York. 

� Hoggson Pocket Time Stamp 
Prints Year. Month, Day. Hour and Min
ute, correctly timing every act, operation 
����;��s��

i
��8. �� it?
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s
:\�J� tbe experiments performed witb them. Amon,;c tt:lem I Bedstead corner post. S. J. Turner ............ 30.343. 30,34 4  

will be found Prof: Crookes' .early lect'!lres. detailing Redstead end 
P
Iece. O. E.  A .  Wiessner .............. 30,342 Acetylene number o f  the SCIENTIFIC AMERICA" SuP. 

very fu�ly the eXPE:rlmeI.1ts wh�C.b so eXC1�ed �he world. Bedstead headboard or footboard, Haggard & I PLl1:MtN,!. descrlbin,;c, with full illustratio.ns. the most 
25 Thames btrept. NEW YORK. 

a.nd wp,lch are now, a,;caln eXCItmg att�ntlOn In connec· Marcusson ... : .................. , ................... ?O
·
31� recent. sImple or home made and commerCIal apparatus 

hon WIth Roen�gen s photography. PrlCe10 cents each. CarpetIng. J. SprIng . . . . . . . . . . . . .. .• . . . . . . . . . . . . . . . . . . .  :,«),&1h for �enerating acetylene on the large and I"mall scale. 
To be had at thIS office and from all newsdealers. C<?rn husker pad. J. G. Kees .......................... ,10,�?7 The gas as made for and used by the microscopist and DIsplay stand. bottle, J. Q. A. Walker .............. 30,331 I student; its use in the magic lantern. 'rhe new Frencb THE � .. ;'V JlRlS'I'OI. (";oU�'I' .. a, HeadhlZht case, locomotIve. S. H. Wbeelbou.�e, _ I table lamp making its own acetylene. Contained in 30.3.34. :m.��1 SCIENTIFIC AM]<;RICAN SUPPLEMENT. No. 10�7. 

Regi�ters an accurate aceo unt ot work done on print-
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repeats automatically. Simple. accurate, durable. Spe
cial couuters to order. W- Send tor circular. 

C. J. ROOT, Bristol. Conn., U. S. A. 

A ��MPLETE ELE�TRl�AL LIBRARY 
By PRO�. T. O'CONOR SLOANE • .  

AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 

Hoopfor barrels, et�., H. Mann ..................... '70,,{:�8 Price 10 cents prepaid hy mail. For other numerous Insulator cap, electrICal. G. W. Prouty .............. . 10,3,�9 valuable articles on this Bubject we refer you to pa�e 21 Lamp body. L. S. Buffin�ton .......................... 3O.?�� I of our new 1897 g
�

plement Catalogue, sent free to any 
t:�� �f;t:,:r6?J:s�b'���

I
�·:::::::::::::::::.30.349; �:f� I address. MUNN Co .• :J61.Broadway New York. 

Mirror frame. N. Malluk ........ .... ................ 30.3
30 THE INGERSOLL DOLLAR WATCH Nozzle for hardell}ng apparatus. C. W. Sponsel, 

30.345. 30.346 . 
Pedal. E. Klabn ........................................ 30.351 
Print, mezzotint, C. S. Harris ........................ 30,329 
Pulley. M. �'. WIlliams ......................... 30,347. 3O.:{48 
Sad iron. G. M. Urie ..... ............................. ao.336 
Scale frame member. J. M. 'rriner ................... 30.340 
Sole. 8. Borchardt ............................... ..... 30.352 
Woven fabric, W. T. Smith ................. 30.353 to 30.35.'> 

TRADE MARKS. 
Beverage. non-alcoholic soda. P. Febler ............ 32,58H 
Roots and shoes, Chipman-Pratt Company .... _ .... 32.583 
Candy, Pan Confection Company .................... 32,587 
Copper manufactures. Baltimore Copper Smelting 
Ha��o����

l
�)� W1����r'& CC)mPany::::'::::::::' ��:�� 

Matches, parlor. Improved Match Company ....... 32.586 
Mattresses. pillows. and featherEl. Randall Mat-

tress Company ..................................... 32.1'18;') 
MediCIJ.I compounds. U. Allen & Company .......... 32.594 
Oils •. harness, axle, and boof, P. T. Heorge, Jr ..... :l2,591 

I Oils. lubricating. Vacuum Oil Company ...... 32.592. 32.593 
Peanut butter, Peanolia Food Company ............ 32.588 
Plows and their parts. Syracuse Chilled Plow 
Var��!r.���Japari8: coiors: 'a�d' 'tlili��' up: N ()i.ies· & 32.596 

Hoare . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .. .. 32,590 

LABELS. 
u Dr. '1'errill's Man Restorer." for a medicine. Ter-

rill Medical and SurJiZical Institute ................ 6.847 
" Kona Coffee," for cotJ'ee. H. Hackfeld & Com-

pany .................................................. 6.845 
" Quinohv." for a medical compound. D. F. Daven-

Nowhousehold words. 2.000 000 SOl d III 2 Years under an ABSOL' UTE GUARANTEE printed below has 
made them so., We have demon
stmted that a OODO Watcb for a 
Dolla r IS possible. The sales are ",,,""111111 .. 1. 
now over 3.000 per day. You 
want one-elther for so urself, 
your Boy or your "Bike." 
As good as any Watch made 
for ordinary every-day Use. 

Time. 
as be-
escape-

Hammer Dry Plates. 
Absolntely Uniform and Clean. 
For the Hand Camera and Professional 

NO FRILLING IN HOT WEATHER. 
Sold Ini an dealers. Send to'/" Hammer's Little Book. 

HAMMER DRY PLATE Ct·., ST. LOUIS. Mo. 

,� TELESCOPE:�"DFOR CATALOGUE 
w.& D. MO G [Y. 

. BAYONNE CITY N J 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. Tbis "built-up " laboratory 
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by any amateur skilled in the use of tools. and it wilJ 
work as well as a $125 balance. 'l'he article is accom
panied by detailed working drawings showing various 
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cents. For sale by MUNN & Co., 361 Broadway. New 
York City, or any booksel1er or newsdealer. 

Far t he Student, the Amateur, the Work8hop. the Electri
cal En{lineer. Sclwo/.'l and Colleges. 
Comprising five books, as follows: 

Arithmetic of Electricity, 13B pages. - $1.00 
.. VrC���idad:'j 'for' cigars: ·Americari.'·iiiiiog·rap'tiic 

6.846 
Company. . ... .... . ... .. .. . .... . .. ..... ... ........... 6,844 

Electric Toy Making, 140 pages, 1.00 PRINTS. 
How to Become a Successful Electrlclan,1 B9 pp. 1.00 .. Clark's Gold Flower." for co1l'ee. H. W. Clark & 
Standard Electrical Dictionary, 6B2 pages, 3.00 Company ...................................... ....... 112 A NT 1-RU ST T
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r:r Sample box mailed roc. stamps. 

Frasse CO., 21 Warren St., New York. 
Electricity Simplified. 16B pages, 1.00 

Dr" The above five books may be purchased s1ngly A printed copy of the �pecitlcation and drawing of 
�!!f�o�X�:��'i. p�Wlete
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SCIENTIFIC AMERICAN at tne special reduced price of 10 cents. in ordering please state the name and number 
�!t: s!:.01�,�'i;.vo����
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4:50 illustrations. IT Send for full table of con- a lar,;ce number of copIes arp desired at one time. 
tents of each of the above books. I Canadian patents may now be obtained bv the in. 
M U N N & Co PUBLISHERS ' ventOrR for any of the inventions named in tbe fore-

• , , \ goinli li�t, provided they are simple, at a cost of '40 each. 
Office of the SCIENTIFIC AMERICAN I if compli.cated the cost will be a little more. For full , lnstructlOns address Munn &. Vo., 361 Broadway, New 

381 BROADWAY. NEW YORK. York. Otherfomppatentama,aJaobeobtalDecL 
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THE CYPHERS 
Incubator and Brooder 

The Only Practical System of Incubation. 
MOisture Self-SuPJllied and Regulation Ab
solute. Produces Strong, Healthy Stock. 

GOES FREIGHT PREPAID . 
Send tOe. to'/" tuUiJI lU""t,.ated Catafug1u to tile 

CYPHERS INCUBATOR CO. 
BOll: H, W • .,I_d. N. Y. 
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