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J titntific �lUtti'Jn. 
No. 641, into a dynamo is one thing, to build a dynamo the purpose with projectioll8 making grooves into which I from the street line can be changed into a direct current 
from the sketch inclosed IS quite another thing. FIret, the coils are wound. These disks are about n inch by the use of a rotary trall8former. Will you please 
to convcrt the motor. connect to some source of power thick. The armature will then be built as shown in publish in your paper for the benedt of the readers how 
and run It up to full speed. In caee it does not generate SUPPLEJlIINT No. 600, price 10 cents. With paper dIsks 8uch a transformer can be made' A. A rotary trall8-
current, disc03nect tbe field circuit and excite the deld alternating with the wrought iron disks, the armature former is a motor and dynamo working together. It is 
by a battery. Such small machines are quite likely not core should be a little longer than the width of the pole used when a direct is to be changed to an alternatinl( 
to be self·excitinl(. Second, it is not well to attempt to pieces. 2. If practical, I should like to get 110 volts current or the reverse. The current to be transformed is 
nuild II dynamo from your sketch. It is not well de· from it when run as a dynamo. Then what size wire used to drive the motor part and the motor drives the 
signed. The .,ores of field magnetl! are % by 1% inches, should I use and bow many layers 1 A. For no volts. dynamo portion to I(enerate the current desired. As the 
having only � square inch area of cross section. Quite use No. 30 A. W. G. single covered wire on armature and machine is usually built, only one deld winding Is used, 
too @mall. The space left for a spool and wire is only 11( No, 28 A. W. G. siugle covered wire on lIelds, winding but a double winding i. put upon the armature, one of 
Inch by 2� inches, too small for n winding for 60 volts. the coils to same size as in original form. 3. Sbould it which is the motor circuit and the other the dynamo . 

Gasoline Brazing Forge. Turner Brass Work •. Cbicago. The pole pieces are much too heavy tor the other part!, be wound In twelve or more sections' A. Twelve Is a We have not published the design for any such machine. 
and the armature space too large. 2. How many, if any. good number of sections for the armature. A design Is needed for each voltage to which the current Yankee Notions. \Vaterbury Button Co., Waterb'y. Ct. 'II I' h. Is f d Th I I h . 60 volt 16 candle power incandescent lamps WI It Ig t, (7551) T. E. says: 1. I in tend to make trans orme . e company supp y ng t e malO cur· 

Machinery designed and con.tructed. Gear cutting. What speed will it be required to run it' A. Your ex· a storage battery of six cells, having a capacity of 100 rent should be applied to for such transformers. 
The Garvin Macbine Co .. Sprinlland Varick Sts., N. Y. pectations In question 2 as to output are quite too large. ampere hours to each cell. They will be made on tbe (7557) J. L. B. asks: 1. Call you furllish 

�'ERRACUTE Macbine Co .• Bridgeton. N. J. Full Such a machine will not light any 16 candle power 60 Faure system. What would be the highest amperage me with a proceBs of clltting an oval.shaped hole from a 
hne of Pre •• e •. Die. an<' other Sbeet Metal Macbinery. volt lamps It might be wound to light a few 6 candle that could be used In cbarging them (without injury) ? I plate of double thickne�s glass, without boring' A. A 

Watcb and Clock Tools. Small Automatic MacblOe.. power low voltage lamps. A dynamo which Is only 10 A. Use 6 to 8 amperes per square foot of surface of posi. hole is first to be drilled through the glass with a Corner 
PUncbes and Dies. etc. Waltbam Macbine Works. Walt- iHches by 5 inches by 2� Inches cannot furnish a heavy tive plates, reckoning both sides in charging a storage of a 1IIe wet with camphor dissolved In turpentine. The 
bam, Mass. 
'l'be celebrated" Horn.by·Akroyd " Patent Safety Oil 

H:ngine is built by the De La Verglle Refrigeratin� Ma. 
cbine Company. �'OI t of Ea.t 13Stb Street. New York. 

'l'he best book for electrICians and bellinners in elec
tricity is .. Experimental Science." by Geo. M. Hopkins. 
By mail. U. MUnn & Co .• publi.bers. 3tn Broadway. N. Y. 

pr Send for new and complete catalogue ot" Scientific 
and otber Book. for .ale by Munn & Co.,361 Broadway 
New York. �"ee on application. 
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current. You cannot produce a 14 candle power lamp hattery. 2. How mlmy hours would they run four 8- plate should rest firlllly on a small block of wood directly which can be lighted with one ampere at 14 volts. Three candle power lamps f A. To find the hours, multiply under the point of the tool, In order to avoid fracturing and four volts per candle I. about as well as any one can tbe amperes required for each lamp by 4 and divide the the glass. When the hole is drilled through it may be do now. Our advice would be to dnd a plan fully de· 100 ampere hours by this number. 3_ Of how low. volt. enlarged by a round IIle, wet in the s�me liquid. If the veloped for a dynamo which will do the amount of work age can a 16.candle power lamp be had' A. Sixteen. hole is to be quite large, it can be worked out to ItI! full you need to have done. You can light 8 to 10 lamps of candle power lamps are usually made for 100 or for 50. size by a hot Iron, carefully used, cutting a narrow 16 candle (lower with one horse power. 3_ What size volt circuitl!. With six cells you will not be able to use piece, each time starting from the hole and leading the and what quantity of wire will it require on armature a light of more than 10 volts, and to obtain 16.candle crack Into the hole a quarter way around. Patience and and lIeld magnets to produce a current that will light 14 power would require 5 to 6 amperes. No incandescent experience will, in time. enable you to do a 200d job. candle power 14 volt 1 ampere Incandescent lamps, and lamp Is made to carry sO large a current. 4. Does a Don't try a plate of any value at dret. 2, May the prlhow many will it light' At what speed will it be neces- dynamo and storage battery work well in a low tempera- I mary oC an induction coil be made by using a spark coil , eary to run the dynamo' A. There is a book giving ture, such as 20 degrees below zero f A. We know no A. It might answer for a small coli, bnt you had better plans for several sizes of dynamo from � horse power reason why a dynamo should not work just as well at the build your primary up, adapting it to the secondary. to a 20 light machine by Edward Trevert. This we can north pole as anywhere else. The liquid of a storage l."'!"'!'!!!!""!! .......... ----"""" ..... !'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!� send you for $2.50 by mall. battery will not freeze at 20 degrees below zero, and the -- -- ---- ---
(7546) J. E. D. writes: 1 Treating on battery will work as long as the liquid is unfrozen. TO INVENTORS. 

the velocity of failing bodies, Avery's" PhYSiCS," on (7552) W. M. P. asks: 1. How can I ol�;r�e[��':.ceo�� tt,;�d���rs'tb���a��e !'��ft���f�';.� page 1<11, example 53, statement is made as follows : change the current of a small magneto (10,000 ohms) so ig� f:;�ni�tp��:,'l�:"o'). a�o'i':������t� !���g'i,"��::.� "From an upper wIndow drop simultaneously, Crom each to €I d th f 1fT - f t b Names and Add re88 must accompany all letters hand, I1n iron and a wooden ball, both of same size, but as g an �ve? an smoo current as rom batteries 1 'in
.:ir

����� ot'i.h�'
::te�� r.;������.fu�rt:aeS�fu� :� 

or no attention will be paid thereto. This is for ow A .  By mnlllng It sO fast that the Impulses of the cur· all foreign countries may be bad <D application, and per. Information and not Cor publication. varying In weight, and observe that both reach the t - 'd th f h b t h t It- th c r ng r te ts, Itb t 
Ileferences to former articles or answers should ti A Th ta ren are as rap. as OBe rom t e a terYt. w ich, we ��r:eC�� :��:d�nfre i�v�e�:o w��o �lbiB �mC:rfgr give date of paper and page or number of question. ground practically at the same me." • e s teo hardly need to say, cannot be done. 2. Would It strength. prices, whicb are low. in accordance witb tbe times and 
I nQ Illrle .. not answered fn reasonable time should ment quoted above is the theoretical statement usually en tbe current any in a dynamo (110 voltl!) to excite the ',\':Jrdr"e��e'Mrr�Jaiiltt6�� Jgrcec�������:I�b.iM��:g��: De repeated: corresponden!! will bear in mind that found without qualidcation In elementary text books of delds separately' A_ Yes; by just the amount of cur. 361 Broadwav. New York. some answers require not a little research, and, physics. For small, compact masses of heavy material, rent which the reslB' tance and self'l-nductl'on of the field !'!!'!!'!!!!'!!'!!!!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!'!!!'!!'!' though we endeavor to reply to all eitber by letter 

or in this department. each must take his turn. such as stone and common metal, failing not more than uses up. It Is, however, cheaper to funlish this current 
Bllyer. wishIDg to purchase an;l' article not advertised 200 feet in tbe open air the actual velocity acquired agrees trom tlie dynamo itself than to provide it from some INDEX OF INVENTIONS 

���:! �!�':.:fa�t�;I�1( 
n;

r ���;.,'�����reeees of very closely with that given by theory. 2. Will you separate source, If the dynamo gives a direct current. If 
Special \VrUten Information on matters of kindly give formula governing say a lead ball well/:hlng the dynamo is alternating, It must be separately excited. personal rather than general interest cannot be ten pounds, and a wooden ball of same size weighing 3. I have a small one-quarter horse power motor, but do expected without remuneration. one pound, dropped from an altitude of 1.000 feet where not know how many vol'· I't I's "'ound for. The delds 

For which Letters Patent of the 
United States were Granted 

Scientific A merica n Supplement8 referred '" " 
to may De had at the office. Pnce 10 centl! each. air pressure is dfteen pounds per square inch at ground 1 are composed of a large Iron ring and there are four 

Book8 referred to promptly supplied on receipt of Kindly dilate upon theory, for there Is a diversity of places for winding!!. In each place Is wrapped two IUI::'�<;�18 sent "'r examination should be distinctly opinion here. A. Wben two bodies of the same size but layers of No. 20 wire. The armature Is composed of an 
marked or labeled. of dillerent weij(ht Call through the air, the air resistl! iron ring. with eight parIs, and Is wrapped with No. 24 motion unequally. The .ame laws of pressure whlch wm. There is an additional part to the delds which IIts 

(7542) J. D. asks: How many pounds apply to a body at rest, against which the wind inside the armature which looks like a two pole arma. 

AND EACH BEARING THAT DATE. 
I See note a t  end of list about copies of these plltents.) 

of compression is required to the inch to make liquelled blows with a certain velocity. apply to these bodle!. ture, but Is fastened to the base. How could I change Adverti.lDg apparatus. C. A. Rollason et al ....... 616,9i5 air' A. No amount of compression wUNlqnefy the air, Since the same pressure is produced by a boqy moving the . d' s thl t s t 't 10 Air purifying snd ventilating BYstem W S 
ualess It Is at tlie same time cooled to at leaat 2200 Fah. against air at rest, as by the air moving with the same volt :::e:f, �� I ha

s
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o
:as�ln� f�r ::m�ll �

n
yn�mo Wbitney . ... _ ............................ : . .. : ... : 616,!l9l' . b d t Th f I ked f ,,- Air tigbt lid, F. W. For.ter .......................... 616,910 below zero. When cooled to this temperature, a pres' velocity agalll8t a 0 y at res . e ormu as as or or motor lIelds, have place for but one winding, and Alarm. See Bicycle alarm. 

sure of 585 pounds to the equare inch is required to are those for wind pressure agalll8t structures as given this Is 11k! by 1�. Wbat size wire should I use to make !����I':��fh.Ji.�ri��op��re8: :::.: ::::: :::: :::: :::: gf�:?:l 
Iiquety it. In Jlractice a pressure of from 2,000 to 2,600 In works on cngineering. The surface pressed upOn is this a dynamo and what to make It a motor' (The ar. Back pedaling brake. V. E. Doremus •........... . . . 616.907 
pounds per square Inch Is employed. tbe area of the equator of the ball. The mean velocity of mllture is a three pole one.) A. Get someone to measure B����fe �!\i'i.a::;;�bPne�IU'annviii'; '&' Wee'".:::::: �I�:!ji� 

(7543) Q. writes: 1. I have a battery 
a falling body Is the velocity at the m
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of the machine. for you and calculate the necessary altera. ::U:�i.'t�n�t�;n��';,�'t�er�.au . . . .. . . . •......... . 617,185 ItI! descent. The mean resistance 0 t e air s t a ue tions. These questions illustrate what we are receiving Bearinl(. ball, O. C. Knipe ............................ 616,941 ��:��n: ::e!�:
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:: to this velocity as per tables given In engineer's pocket every week-questions which cannot be answered be- Beapc����r����I.� .for.a�:.i�.����:.�l .���.����.�'.�: 617,143 

cell have' What internal resistance should each cell books. This multiplied by surface presseU upon gives cause sofficient data are not given. 5. Is there any way Beating apparatus. R. A. Gipple .................... 6li,093 total resistance. The dillerence in air pressure for 1,000 to make a + magnet and a _ one 1 I mean by putting a �:� ,b���cle."X�W:':ar{o�.����I:::::::::::::::::::: gl�:m have, A. The Edlson·Lalande cell iR charged with a 25 feet is one.half pound per square Inch. After all calcu- current Into It so that you can shut It 011 whenever de. Bell. bicycle. W. A. Butler ........................... 616.1lll3 per cent solution of caustic potash in water, or one lations snd allowances have been made, the calculated sired. A. No: a positive pole cannot be produced with. ::�J\�:'l:;abd1ir���'c�s�����:::: ::::: :::::::.: :::: �lg� pound of caustl" potash to three pounds of water. The result will probably diller widely from the result of ex- out a minus pole. 6. Wliat use is a condell8er to an ID. Bicycle. F. P. Bemi ................................... 617, 273 E. M. F. of these - cells Is about seven.tenths of a volt. th cal ul ted . d f Bicycle M L Nicbols 616957 perlment, just as e c a WID pressure or a duction coil' A. To give strength and efficiency to the Bicyclealarm. G. �'. H·ali.'::::: .:::::::::::::.':: ':::.: 617:013 The internal resistance varies with the dillerent forms bridge dillers widely from the real pressure. Nor are B' I b ke A M Cusblnll 616900 
from 0'02 ohm to 0'5 ohm. 2. What voltage should it there any experimental resultl! to be had. There Is no discharge. 7. What Is the dillerence between a spark Blg�l: b�:ke: M(JOrbou.e & Turner::::::::::::::.: 617;087 
take to electrolyze, at a fairly rapid rate. water, hydro- coil and an induction coil' A. A spark coil has but a Bicycle driving "ear. A. Gower ...................... 617,095 
chlonc aCid, copper sulphate, sodium Chloride, sodium �:;�:c: ��tar�hh:h;�;e� �:�e� �e�::�sl:e�:� single Winding through which the current 1I0ws and Blc},"b�t���.i��b���.�t a�����.,:,:,�: ����.���� .. �. 617,117 

I h t • A All th b t III be d d which gives a spark on breaking the circuit. 'l'he induc- Bicycle fork crown. C. H. Smith .................... 616.980 su p a e ,. ese @u 8 ances w ecompose belng300 meters. Balls dropped down the shafta of tion coU has two windings, and a current Is obtailled Bl���I: �:���� .f..�t��hB���.t:.����i�.��.�.B����::: �wm at a fairly rapid rate with any voltage above 20 voltl!. 3. mines nearly realize the conditioll8 imposed. from the secondsry whenever the current is made or Bicycle safety attachment, Wilkin. & Moore ...... 617.I:ltl 
:::::!����/:c�:,�1:6�n����
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�: (7547) W. J. K. a�ks: 1_ What kind of broken ln tbe primary. 8. AIso,how and what is a step :\ml::����n:!.·le':.��I.��::::::::::::::::: :::::::: �g:m 

lead is uscd for storage battery plates, cast or rolled' up transformer and a step down transformer and what ,
. Bicycle vlllve, C. W. Beman ......................... 617.272 diameter, and suitable for use in home-made Bunsen is the dillerence1 A. Bya step up trall8former the BBl,:II II',:a

arrdd ccuuee bcobl
a
dlekre. r·Fc. · BAea·tWtl ·e· .& .. D ..... D.e .. v.o .. r.e ................

. 6�IIII .·� 11 cells1 A. Zinc rods of this size must be made on special A. The plates of accumulato\'.lj •• l\re of cast lead. 2_ If --
order. Address any dealer in metals. We should ad. litharge is used to coat the plates, how long will It take voltage of a current Is raised and by a step down trans- B\l:d��

.
teclrv:;rJ'r ';Ya"it:[�a�b��!�iorBeii,'w: 617,066 

vise yon not to use 1\ large rod of zinc in a Bunsen cel� the plates to "form " so that they can be used' A. The former It Is lowered. Both are Induction coils. We Bauer .............................................. 617,073 
I th f t' d d n the ' f late and t gth would recommend to you the purchase of Hopkins' Ex. Bitumen from sand. metbod of and apparatus for 

but either a plate bent into a cylindpr or a Danlell'@ zinc. eng o lme epen s o slze o p s ren ""rimentaI Science, price O. by mail, and of the Elec. BOif:..�ra�!�
n
�t!�l;\�yl���

r .......................... 617,
22

6 
For these addreBs any dealer in electrical supplies In our of charging current, but it is always a number of hours. y' ... 
advertising columns. 4. Is there any relation between (a) 13. If the cel! is le�t nncharged, how wil! it be allected f trical Library. price $5 by mail. From such books you ���ebti\�ce:.. r�v�i�:i��a6�cRii,;ti:::::::::::::::::: �IV� 

A The cell IS rapidly destroyed 4 If It's left charged cnn obtain the answers to such questions as the above, Bone black .ub.titute and wetboel of manufac· hardness and density, (b) hardness and ductility, (c) . . .  . . , 
besides much other valuable information. BotttUler.eS' .CE· C. ·Watlbeattr·t·o ·n ... ·.·.· ........................................................ 6611"6' .. 0799619 density and ductility 1 A. No relation Is known between how will It be allected 1 A. If � cell Is left charg� or 

these dissimilar properties of matter. uncharged for any length of hme without using It, a (7553) E. F. S. writes : For l'eply to Bottle. non·refillable. J. R. Lavender ............... 616,944 
hard insoluble sulphate of lead is formed which hinders �gi�le

 �!���ib�8 �inRg���ten ...................... 617,12ii 
(7544) C. T. P. asks: 1. Would good question how to make an electric heater, you give me Br ce See Mining brace the action. uses up active material, and tends to dlslnte· amount and size of wire to connect to arc light circuit. Br�cket, F. S. Jewett ... : ............................ 617,16' Lowmoor iron forgings be better for the lIeld magnets of 

the simple electric motor described in SCIENTIFIC 
AJlERICAN SUPPLEJlENT, No. 641, than the RUSSian Iron 
and have them jOinted at each end? A. Any good soft 
wrought i ron may be 118ed for the field of the dynamo of 
SUPPLEJlENT. No. 641. Cast Iron can be used, but the 
dynamo will then have only one-half the output which 
it will have if wrought iron is used. 2, Please give the 
voltage and amperage of 8 cells of plunging bichromate 
bat.teries. A. The working voltage of the bichromate 
cell averages about 1'8. Eight cclls will then have about 
14 voltl!. The current on short circuit is very large. but 
drops rapidly. No ligures can be given for every caec, 
since so many factors enter into tlie problem: freshness 
and strength of solution. distance hetween plates. con. 
ditions of zincs. Four amperes iR perhaps It fair figure 
on an ordinary circuit. 3. How large a storage battery 
would be required to give the same voltage and amperage 
and how to make one, and the dillerence 10 till cost d 
them. A. You will need the same number of storage 
cells as of potassium bichromate cells. A charging bat. 
tery will also be required. Thc cost of both will be much 
greater than of one alone. A form of storage cell Is de. 
scribed in SCIENTIFIC AJlERICAN SUPPLEJlENT, No. 845, 
price 10 centl!. 

(7545) F_ B. F. write� : 1. I have a 1II0-
tor made from the drawings and speclllc�tions in the 
SUPPLllJlENT. NO'. 641. which I wish to convert into a 
dynamo. What size wire and what quantity will It re
quire on the deld magnets� Also what size wire and 

grate the plate. 5. Does the liquid in the cell ever have What I wanted was somethmg to connect to ordinary Brake. See Back pedaling brake. Bicycle Irake. 
to be renewed f A_ The sulphuric acid is not used up In Incandescent circuit, even if the heating capacity is very ��!k��

ake. Electromagnetic brake. Wagon 
the action of the cell, but remains and is used over and small. A. The directions for an electric heater are the flrake apparatu •• J. J. Kennelly .................... 616.933 
over again. 6. How can you tell When the cell is fully same, for any sort of circuit, arc or incandescent, direct :�i�f:b�'i,';.����: ¥i. �cg:;r��:�-:::::::::::: · :::::::.: �n:� charged? A. A cell is charged to 2'5 voltl! charge till 0 lte at' D' ld th Ita f th I o't b th Buckle. J. Polka ........................ .............. 617.1tl.l 
gas is given 011 rapidly from the plates. 7. About how n:�be:"o;:�per; d:.ire� 
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many ampere. will a cell give having dve plates, each ber of ohms of resistance which must be used. The Burner. See Ga. burner. 3 inches by 1 inch' A. About six.tenths ampere. quantity of wire can then be found from tables. If :���:�: �n�e�f1
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(7548) G II F asks' WI'II the heater German silver is used. only one-thirteenth as much wI're BBurner lattachmBenl t. B. St trb alus8 ...................... 66
·
1177· !mO·' • - . . C�I�

t��ti�°.P;n�cbl�l�e�. G�idman: ::::::::::::::::: 61i:094 described in SUPPLEMENT No. 1112 work on alternating is needed as for copper_ If iron is used, take twice as C II J� H C I 617082 
current � A. Certainly. One sort of electric cnnent may much as of German silver. C:':"��'magazi�e;'i[:L: 'Adams ::::::::::. ::::::::: 617:2tl8 

d I t h t II th Th h t I Camera. magazine, A. Angel. ......................... 617.215 be trans�orme n o  ea as we as ano er. e ea · (7554) W. B. B. writes : 1. I alll build- Can opener. A. Pass .............. , .................... 617.2ii! 
I '" t f a c rrent I proportional to the square of Can •. pitcber •• etc .• closlDll deVICe for. J. Gawron 616,91.3 ng �ec 0 U S ing the simple motor dp.scrlbed in SUPPLEJlENT No. 641 . Cane walZon •• ugar. M. R. Spelman ... .... ...... .. 6 IT,HIS the current in amperes snd to the resistance in OhlDS, or, Where shall I connect the battery to the machine, Fig. 9? Can0i>Y' bead . .s. Crocker ....... ...................... 61�.\lO3 
expressed In letters, to,C·R. A. Connect the uattery to the binding posts, (} and If, In 8:�·b'\.'i:��1i���ift'�.t�� ... �: .���.�'.�::: :':.::: :::::: ::'.: �W:rff;\ 

(7549) J. R. C. writes: Please �ive Fig. 9 . 2. Plea@e state how to make the battery to run g:� �g�gll��: �:�·:�����·rn::::::::::::::::::::::: m:j�! @omething of the construction of a repeating coil. Such the motor. A. You will lind a battery especially adapt. Car roof. double. C. H. Hutcbins ..... .............. 6\r.28!1 
II! used in connecting a ground cirruit with metallic tele· e1 to such work as running this motor fully descrlbed' l g:��;'�:e et�i�fo�::ig��faft.��r.f..��a:ie���j.��.��::: M¥;�l 
phone circuit. A. A repeater coil is an induction coil with drawings, in SUPPLEJlENT No. 792, price 10 cents by Case. See �bow ca.e. G whose two windings are Pllt on together and tie of equal mall. Ca·�':m'd�t� .. Ht�i.�� .�a���, .. ."o�����tiO�. �)f.,., .:. 6 li. 2\o 
lene:th. One of the windings Is u'ed to complete the (7555) M. L. ask!': What is the mean- Cen:,���: t���ti��.b�a��.��.���':':.��a�:.�� ... A: ".):.�.I-. 61i.2H metallic circuit, the ot,ber to connect between the sub· ing or derivation of the word "Brel(uet," nsed In de. CenLrifu�al macbine. T. Hender.on ................ 617,108 
scriber's wire and the ground, so as to complete his cir- scribing certain watch movements:' as "Breguet hair Cbair. See Wb eeled cbair. 
rllit without grounding the metallic eircuit. Various spring." The word Is, ot COUl'lle, French. and cannot be gp��"ba��d�fc��\i·orri,;::::::::::::::::::::.:::::::: �g:11,g BorIs and modifications of this can be found In Poole'S found In dictionaries. A." Breguet " IS the name of a gli"���ck°e":'ri;li �·a���°d'�iiivator '�Iiovei 'clamp: 

617
,28

7 
Telepbone Handbook, price $1.60 by mail. man, a Swlee watchmaker, Abraham Louis Breguet. Jointlnll clamp. 

(7550; C. O. H .  writes: 1. I am about born 1741, died 1828. See Webster's Dictionary. bio- g:�i:.f�i�'�y:�I:i.i� fJ!g:;r!����.';�:.J· .J{ .. ��.I���:: �W:�� 
to make a new armature ot the drum type tor motor 641, I(T8phical section. His name Is connected with his in. 8Ig��.::.e�ri���rJ."h�B�r����eit·Ii: : :'. :'.:::::: :'.: ::::: lIHI! 
as I think it will have double the efficiency with the ventioos. Clothe. line trolley. 1<). Gllon ........................ 6 17.1i>.; 

(7556) A C S . 
t I . f Clothe. pin box or bolder. R. C. Darnes ............ 617.28-1 wbat quantity and what style of armatnre will produce same amount of wire. How many .. rougbt,lron rings - • • . wrl es: n your lI;sue 0 I Clutcb. friction. H. W. Hili. .. _ .......... ..... ...... �17.0!l8 

Hurrent of60voltl!? A. There seems to be a  confusion I would be best to use and ot what thickness 1 A. The' November 111, under Notes and Queries In answer to gg::'J:.�l�·:r';,':.�i,:;:,!ac��.::n�aircj,Ud·&'Wiiioii:: gn:gM 
of Ideas here. To convert the motor of SUl'PLEJIlINT, best tblng to do Is to buy armature disks punched for I H. J. L., yon stated tluIt the alternating current takeD C"ue lIud bll11 bearing, King & Egall ................ 616,937 

© 1899 SCIENTIFIC AMERICAN, INC. 



J titutific !mtritau. 
Conveyer drive chain. A. R .  Anthoay . . . . . . .  617.137. 617.138 --;'_\.J'� n .. _ .. tie em�nt 6 ,  Mechanical movement. Z .  T .  Furblsb . . . . . . . . . . . . . .  616.911 OJp)l g press, C. S. Phelps . . . . . . . . . .  , . . . . . . . . . . . . . . .• 617,042 fl.. U ... � �:�:r-t�i08��',aggte�·i�a��:�lirie'.· j�"ii: Bi-tgh'i: t)16.923 
Corg�h���.�i.��. ��.� ��.���.�i.��. ��.��.�. �:.�" .����� 617,277 man . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  617.223 Corn popper or colfee roaster. rotary. S. P. Pickett 616.91;( ORDINAR Y RATES. Metal calking tool. J. �'. Schlick . . . . . . . . . . . . . . . . . . . . . 617.U54 Cotton gin grid. M. D. Daroovala . . . . . . . . .  , . . . . . . . .  617.22!J l-letal working machines. tool holder for. J .  J .  
cou��e�t�.�� . .  ��.�l.���� •. ����.��:.:�.�.�����i.��: .�� . 

617.021 Ln:J�ep�:��'e:��hi!::�rf!:�· : !t>,et.\t& aJiy: Met�fsh!iid·o��.·eie·ciroiYtic·�pp���tU8·fOj.· tre�i-· 
6
6

1
1
6
7

'�
1 Couplinjl. See Car coupling. 'J'hill couplinJl'. IT'For .'fome classes of AdveTti.'fements. �pec1al and illg. U. D. Burtoll . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . ... n", Vehicle coupling. .. _ HLghn' ratK'f are required. . . �nfros����:r�:�iS;: o� :r���!��' iDiii: " wiild;';iiC' 6) ,

.
00

7 
��:i�'e���fi:�k�t:Gray: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  nt7:�1t 'l.l1e abo,:e are, c�arge,s per &,g'ate lll�e-ab<?ut el.aht MininJ( brnce. D . •  Jacobs . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  617.163 C h' . d' .]] Ii' H h k 616 921 worq.s per �lne. 1 hlS nouc� sbow� the Wldtll of the l Ine. I Minnow bucket and trap. combined. S. Heberling 61tl.!fl4 C��"fi!re��rgr�� ��fI�\eY . .  · . . . .  ���.� . � . : : : : : : :  : : :: 617:304 and IS set In agate type. H;nlZ:ravlugs may bead adver- Mtltor. See Electric motor. I J

• H P 616 001 tisements at the same rate per agat� ltne. by meaNur£,- Motor. C. M. Hell . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . ... 617.222 Cu tivator . . attee. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  .. ment. as the letter p.ress. Advertisements �l1Ul!t be Motoric force. means for converting heat into. ��:l��:�g�: 'k.�: rt!�il��.:::::::::::::::::::::::::::: :t�:� rece\ved at Publi�atlOn Office. as earl� � '1 hurstlay lr�ens &. Brun . . . . . . . . . , . . . . .  , . . .  , . . . . . . . . . . . . . . 617.032 C T 616 WI mormnfl to appear In the f, .l Io�nml week s ls!'ue. Mowerirrasscatcher. Jawn. O. A. Younjl . . . . . . . .. 617.HOO g�:n�:�g�: ri·din':.n��rii:Paiie.;::::: . ::::::::::::::.: 616:116U - Mule. self·acting. J .  l{am.d,," et al . . . . . . . . . . . .  6\7.04& Cult ivator shovel·clamp. R. H. Avery . . . . . . . . . . . . . .  617.217 WOOD 01 PlETHl WDD"ERS Nail. hook. or staple. H. Trnun . . . . . . . . . . . . . . . . . . . .. 617.064 Curtnln pole. window, B. R. Tay lor . . . . . . . . . . . . .. . ... 61,(.203 nn Nail making- mncbine. G. Guddu . . . . . . . . . . . . . . . . . . . . 616,�18 Cutter head, W. H. Cba1fee . . .  " . . . . . . . . . . . . . . . . .. . .  ,. 616.898 Necktie bolder and cullar buttoll, combined. AU8-Cycle chain deaner. J. C. Conn . . . . . . . .. . . .. . . . . . . . . .  flli,m without steam power ca.n save tin &. Crnw . . . . . . . . . . . . . . . . . _ . . .  , . . . . . . . . . . . . . . . . . .  616.876 Cycle saddle 8UPIJOrt. W. B. Wil berforce . . . . . . . . . . .  617.tXXJ time and mOliey by using our Nhrht soiL etc .• appnratus for destruction of. J .  
R:,':t�l'�o����ej;;nt����!':�sfOj.: ·i 'A:' G i,oisoi{: .:: �H:�Ti FootllnaHllna PowerPiacninem, Nu!\)::I��h��c'b\::�.'W: W: ·saWyer·, . .  · : : : : : : : : · : : :  �g:� Detector. See Fire damp detector. � u.q ,� Nut- lock. T. Hardinjl . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  617.015 Disinfecting ar.Paratus. C. J. Walz . . . . . . . . . . . . . . . . .  616.994 SEND FOR CA TALOG UES- Nut lock washer. I.. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . til6.\l69 Rgg�'g���: t�J:fi'i�·�·�·�·���·: ·:·:·:·:·:·:·:::.··.:"·.:.·.·.:.:.::: �!H� �=i��h���e��king Machinery. 8f����!1:�:1ig:��1�:��Et;��;;�i�c�: :.:.:.: : : : �U:�H Door hanger track. I •. A. Kirk . . . . . . . . . . . . . . . . . . . . . . . 61'U)27 SEBECA. FALLS MFG. COMPAP. Pnint sample. S. D. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.119 
R�g� g� fi��e�g���'WT�Y��I��:..:: :.::. : : : : : . . . .  : : : :  �l�.� 696  Water St.. Seneca Falls. N. Y. �:�·Ii.te{r;1��:nJPJeBOWers . . . . . . . . . . . . . . . . . . . . .. 616.383 lloor. storm. O. Cobb . . . . . . . . . . . . . . . . . . . . . . . ... 617.:10S. 617.:l0!! Paper ve"el. W. M. Kinnard . . . . . . . . . . . . . . . .  61".9:18. fi16.9:l9 J)owel for conduit pipes. So Carroll . . . . . . . . . . . . . . . . .. filfi.AA5 Pen yieldinJl support • .  J. J. Jones . . . . . . . . . . . . . . . . . . .  616.931 Drau!lht ri�lZ'in" . . J. A. Pilcher . . . . . . . . . . . . . . . . . . . . . . . 616.965 Pencils, penholders. etc .. ('.01ubimttion attacb-Drier. See ClOthes drier. ment for. \V. W. DodJ;re . . . . . . . . . . . . . . . . . . . . . . . . . 1117.149 
n�h��gs��P��:1��r1�: ·1. M. Dobson . . . . . . . . . . . . . . . .  617.148 ���ft�:r���i�ai�kniod�.SN�a��i8oii .. :: ·::::::::: an:gl� 
�l:,�t�i���;;��c��;�����"r��3� k�r A�d�;:.,t'ri'r�:: . : mu�� F 00 t Powe r :r�d!'\rl\lJ���! �fIl�!�S�;. Plan- �l:,'k�o::ffo�i'lct�:�.l�.���� ������.t.��:�: .���.��':: : :  �w:m Electric current supply. etc .. apparatus for. Pres· SHEPARD LATHE <.'0., 133 W. 2d St .. Cincinnati. O. Picker. See Fruit picker. ton & GilL . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  fil7.121 Pictures or advertisements. npparatus for pro· Electric elevator. A. B. See et al. . . . . . . . . . . . . . . . . . . .  tj)'j'.I28 W I tb" dl1cing successively changing. C. �"ouRerat. . , .  617,244: Electric furnace. J. A. Deuther. . . .  . . . . . . . . . . . . . .. tiltS.90li a 1111\rtb's " Pin. See Safety pill. ElectrIC machines. means for cooling dynamo. WV Pipe. See 'l'obacco pipe. Von Siemens & Rottb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61fi.979 Pipe connection. E. H. IsraeL . . . . . . . . . . . . . . . . . . . . . .  617.251 Electric motor. C. R. l'-leston . . . .  , . . . . . . . . . . . . . . . . . . .  617.114 

Soll
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Plant protector. L. J. Merriman . . . . . . . . . . . . . . . . . . . .  617.034: Electric switch. U H. Schuck . . . . . . . . . . . . . . . . . . . . . ... 617.m� Plow. wheeled. N. O. Stark .. . . . . . . . . . . . . . . . . . . . . . . . .  616.US! Electric swttch. Quick br�ak. Bossert & Holton . . . ta7.275 Pole and doubletree couplinJ( plate. G. W. Con-};lectrical apparatus. hehx for. J. 1\ Wil liams . . . .  fi17.Ofr; rad ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816.900 Electr\cal conduits. pilot wire rod for. J. Arnot . . .  til7.216 . D· PI t 
Pole or shaft coupling bolt for vehicles. E. L. �����tgft� di:��b��ighl������i�oK:��rve·.: 'means 617.16

5 I It a t Standard PotreOr�eand iiiaitiii�'tbereof: c: 0: Pu'rint(')l i : ::: : :  :H:� 
Elc��;tt�1���t��r!!:e(l'·b:t���fe8: 'tu'bu'la:r: '1':' x': 617.187 IT Price List on application to ::���till::a��rJ'���.f.r���·IC�!���� ,�?�.��tFt�l;1i1: 616.982 

�1:�i�3i:.8i:iij��i,ij�e;jit�cii:J!1��k·f::i.: gg:Wi1 WALWORTH MFG . CO., 20 Oliver St •• BOSTON. MASS. ���r!;!.·t��it�:ji;: :�::������> : : : : : : : :  iH:�� Williard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.002 HI GH ·GRADE WOO D MACHINERY Pumplllg and measuring apparatus for o i l .  etc .. Ele:;����?'M:�cH��':.��t.u� :.��. a:���t.i��.��.�: 617.09!l ORK ING pur�i���I:��.: ';';�ctiine 'ior ;';akiiig: 'ii:OatiiiDan �g:� Electromagnetic brake. F. C. Newell . . . . . . . . . . . . . . .  616.9f>6 § Single Machines or Com- ft�flz��i.tii�PI�i��'B'i':;niie·& Giiy: : : : : : : : : : : : : : : : : : :  �U:� 
�l��:�g�: E�'M.�J;:!��.�I.ev.���: . . . . . . . . . . . . . . . . . . . .  617.1\0.; plete Equipments for llailway electric block system. H. Baluss. Jr . . . . . .  617.139 I':nd "ate fastener. M. 'l'. Koch . . . . . . . . . . . . . . . . . . . . . 617.104 Any Class of Work. Railway rails of dilferential size. joining. A. A. 
}�n��r� e�:rn�ar3t�:m e���r��. Gas engine. Ro· 

Your Correspondence is Solicited. Rai�!.�OY�(;liiiig· st<)ck. iiieaiis' for' 'aiieriiig' ga�e8 617,059 
En"lne. O. P. Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.249 

. .. 
� lIlustrated Matter and Prices on ot'. ) .. Pearce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.180 Exhibitor and protector. window shade. T. H. application. Railway switch mate. C. F. Kress. Jr . . . . . . . . . . . . . . . 617.167 

F.y��I��":iiacilrue;;i:c: :,CEtiierii{gioii:8r :::::: ���:�"g , J .  A. FAY &. CO. Rai���a:l:t���:.�i.�i.'�� . .  ��.������� .. ���. �:.�I.I.��: 617.010 Ey.eglasses or spectacles. mounting for rimless. J. Railway track structure, C. �'. Kress. Jr . . . . . . . . . . . 617,166 Currin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.!lO4 1 0 -30 John St.. CINCINNATI. OHI O  Railway train .Ignal apparatu • • C. N. �'rederick· t:���:;:i':it';;d Jmgin�:�.n.-;:��rabie: '0:' E: AJ�:;;�:: %\�:�� Rnz�?rn;it,:oj,pinii . �i{d . iloiiiii�' appariitu.: 'Piati' &: 617.088 

f:::��:���"J'�V;;n�:.:.·. �':��':�::::::::::::::::::::: gl�:J�A W 0 R.K S HOP S Raz2��t����7�ii iDiiciliiie: ·G:jje.ioii : : : : : : : : : : : : : : :  �1f:��� }'ence machllle. A. D. Wilkinson . . . . . . . . . . . . . . . . . . .. 617.001 : Hefrillerator. P. L. Cron .. . . . . . . . . . . . . . . . . . . . . . . . . . .  617.144 t,���:. ��;:.i��M�ib���gl����:�: �'. � . . ���:�: : :: :: :1�:r: g�r ����n��::� �q<lJi���d w��rh I Uri��tesee t�:���l��eRister. Weight rejlister. �·errule • •  crew.J .  A. Joans . . . . . . . . . . . . . . . . . . . . . . . . . . 616.929 BAR N E S '  FOOT POW E R  : Ron.ting furnnce. J .  R. F. Herreshoft' . . . . . . . . . . . . . .  616.926 �:���'. rf';,����w�"fIta��';;! .. � .. ���:��: : : :: : : : : :  �}�:� MAC H I N E R Y  ��':?a��Jl.:�':c:;: ¥: t.aLisDue.:: : : : : : : : : : : : : : : : : : : :  �}J:3l§ 
::Ul:�.f����r�<b�Ct(��Y��:�·.�: .������:::::::::::::.: �}+:m allow lower bids on jobs. and give �!1ei�0�ii��� �����e�.: �: ����lfer: : : : : : : : : : : : :  �l¥:�� Fire and street service hydrant. P. Eley . . . . . . . . . . .  617.006 �!���� f���\?ae��e��r�at����ie� �andpapering machine. A. C. De " .. olfe . . . . . . . . . . . .  617.233 Fire damp detector.G. A. J.yncker . . . . . . . . . . . . . . . . .. 617.111 W. F. II. JOHN BARNES CO. Snsh balance. Z. M. J.indley . . . . . . . . . . . . . . . . . . . . . . . . .  616.947 Fire enlline use. harne .. "up�ort for. C. C. ROllers 617.1S.� Sa.h hanller. storm. H. F.. Willer . . . . . . . . . . . . . . . . .  617.211 
�1��r��0la��f�.f8�i,�b��:i'be�i::.���.����::::: :::. �}�.:J 1 999 RuBY ST., ROCKFORD. ILL. �a8� �ol�e�; � �a .. hall . . .. . . . . . . . . . . . . . . . . . . . . . . . .  �l¥.�� 
Floor coverillg- bstener. J. K. Thoma . . . . . . . . . . . . . .  617.204 PATENTED HOLDERS and INSERTED l'1:�. b�Ctc·he�·s: G�?��:er: : : : : : : : : : : : : : : : : : : : : : : : : : :  617:178 FloorinJ('. machine for maktnJl'tonJl'ue a.nd groove, Saw �uard. II .  A. Eastman .. . . . . . . . . . . . . . . . . . . . . . . . . .  617.239 G. Johnson. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.023 __ a." CUTTERS for l'umlng, Fonn· Saw. band. E. J. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.927 Flour. etc .• manufacture of. E. B. Watson . . . . . . . . . 617.266 _ _.... lng, Threa41nJl'. Bor- �nw settIng machine. G. \Y. Kent . . . . . . . . . . . . . . . . . .  6W.935 Flower pot. M. L. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.968 Q §4 lng, Cuttlng-olfand Knurllng. Time : Sa.wing machine. �elly. A. C. Wood . . . . . . . . . . . . . . . .  611.� 

F�rl�u
w
,.Pti�r:o�m

ar;dgaldm�.Jee,.�ni::i.l'hJ',
e
p&m·Ke·an·rti."m·n·e· :t:b:O: :d::�'f' :  ��� �H:� l:d:�: e"::���6�!':�n�;:t��.ft�6�.: i �����';;.sE��I� ���th��:?:. ����.�:: : : : : : : : : : : : : : : : : '. :  �lg� fr __ �. �AlJk Jor Patent Tad Screw driver • • �. Rainwater ... . . . . . . . . . . . . . . . . . . . . . .  617.046 device for preserving. S. R. Divine . . . . . . . . . . . ... 617.23:; _ HoLaer Catalooue. SewinJl and glaiting machine. G. H. W. Curtis . . . .  617.227 

���*a��.ke8e�·�·J.'rl;C?;trru.:.;e .. .  "Roastiiig'fu'':: 617.258 The Pratt & ��wdg m�c me "res�er foot, S'. Pd Br0'Jn. Ai, . . . .  617.075 
nace. & Whi�ney Co., .. ah:m�� . . .  ;.������ . . .  �.n�.�� •. .  �I.� . .  ��., . .  : . . . . . .  r.�� 617.303 

����.it��';n�}��� �l��era�r;:�����ion:' T 'A: 617.
29

2 � H��t!:�, b. s. A. �g�?I����1f.·l��I��.':: .J: .�c�.r.l���.:: : : : : : : : : : : : : : : :  �}�:�9IJ Ga:':��.hE: ·GI·bb.:::::::::::::::::::::. :::::::::::::.: m�:� RO U N D 0 R B AS E �gr�;· ����II����;�'a�ieo��it�'v�'t�:�l'����rFg,:: G: 616.976 
Game apparatus. ball. Neely & Bradt. . .  . . . . . . . . .  . �17.297 J. N. Carpentier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.077 
g:��uc:bu����·c�J::�:�t� t!��I�����:·.: ... .. .. . : .' �1�:Al: �g��. J!\8:.e;���f!yliii.·Leviti· & 'Huni: : : : : : : : : : : : : :  �N;�� Gas engine. C. C. Riotte . . . . . . . . . . . . . .  ' "  . . . . . . . . . . .. 616.974 Signal. See Train order 8i�nal. Gas generator. acetylene. F. E. Bundy . . . . . . . . . . . . .  61fi.889 Rilk. manufacturing artificial. Fremery & Urban 617.(M)9 
a�: �:�:��t��: :g:l::l::::: i: l:: ���g���: : . : . : : : :  :.� ���:�� �i�FJ:��1:c��gl�'t�'r�d��i����d' 'amali£amatiiig: 617,2

63 Gll8 0< vapor burner •• automatic cutolf for. C. sna��ot�'l.·A::c·oniier: : : : : : : : : : : : :: : : : : : : · : : : : : : : :  �n:� Gns��ii��oi�c�'rii '�;;�8��:'j: ·K·�ith·. ·. : .... .. .. : : .... : : :  .... '.: gl+:fJ� Soap hanger. E. Roenius . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.259 G�,q vending macgine. J. Geen . . . . . . . . . . . . . . . . . . . . . .  616.!lU Holds Soap kneading machine. A. & E. Des Cresson-GearinJl'. chain. J. Haider . . . . . . . . . . . . . . . . . • • . . . • . . . . .  616.919 work. nieres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.282 Generntor. See Gas aenerator. justed from 0 to greatest capacitlj_ Soil for planting. apparatup for preparing. D. 
a��:�'!,'��i���e��::l�I:' c: 'iri: Beach':.:: ::::::::.: �lk� SK INNE R  C H UC K C O  .• Church t •• New B ritain. Conn. 801.;'1ct"t.��rg 'machine: c: E: Go'ddariC : : : :  : . : : : . : :  gIZ:M� (irmle delineator. Batson & Sawtelle . . . . . . . . . . . . . . .  616878 THE OBER LATHES Spindle drivhJ� bands. mechanism for guidinR ( �rave cover. H. D. Cameron . . . . . . . . . . . . . . . . . . . . • . . .. b16.8m - . and applying tension to. J. Boyd . . . . . . . . . . . . . . .  617.276 G( •• rre"nln,cdtrrl·ll,p. ·GH.. \.�.ieKb.lernkP· ·a·t·r· ·I·c·k . .. ·.·.· .. .  ·.·.·.·.·.· .. .. · ... : ........ .. : WI�·.�M Spinning machine. mule. '"V. Bonney . . . . . . . . . . . . . .  617.141 'T For Turning Axe. Adze. Pick. Spraying device. B. D. Tabor ... . . . . . . . . . . . . . . . . . . . .  616.989 Ilrilmld.�cnhlll.nOer PoOrl.ISch. iFn.gEkrnnl.f.e. b .. la. d.e. s . .

•
. 
r.az . . .  o.r.s . .

•
. .  
e.t.c ...•. 616.909 Sledge. Hatcbet. Hammer. Au- Sprin� wheel. F. L. & A. Koehler . . . . . . . . . . . . . . . . . .  616.942 .• f( gel'. �·Ile. Knife at.d Chisel Han. Sprinkler head. automatic. G. K Htllgtns . . . . . . . . . .  617.097 Guitar" lid mandolin. com bi ned. J. Englund . . . . ,. 616.!O! dies. Whiffietrees, Yokes. Spokes • • �r�re;:. ';�r'; ia't�� fgra�'�'tgin �t�dl·Gaiian·d: : : : �l�:� Jf���T:.r·Ef�:��'orba����es . . . . . . . . . . . . . . . . . . . . . . .  616.998 Porch Spindles, StaIr Balusters. Stairway step covering. D. Walker . . . . . . . . . . . . . . . . .  617.� Handle. W. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.108 Table and Chair Legs and other !'\take pocket. J. C. Kinsley . . . . . . . . . . . . . . . . . . . . . . . . . .  61ti.94U Hanger. See Sash han,ger. Soap hanger. Trousers irregular work. St.ation indicator. T. C. N eea�r ... . . . . . . . . . . . . . . . . . . .  61�.954 Har����'i';;rret. A. E. Lycan . . . . . . . . . . . . . . . . . . . . . . . . .  617.109 IT Send!or CircuMr A. ���:::: �gll��: :�'ir�t:ute��I�I�� . .  : : : : : : : : : : : : : : : :  317:� Harrow cleaner. spading. A. Anderson . . . . . . . . . . . . .  617.070 I The Ober Lathe Co., Chalfl"in Falls, 0., U. S. A. Steam boiler. water tube. J. Provuncher . . . . . . . . . .  617.� �����:-te�:';.�t'i:!f.·J��·P:i�r:e�I��ii::::::::::: ::::::: : �U:= N G L ��:� e�:��atorB::ar��erseiuj.ii· system: ' E: '  p� 616.973 Ha\t,;.��: .�':�.t.l�.� .. �.�:i��. ���. :.I�.��.S.i��:.:: .�: .���: 617.2!l6 1 GET TH E RIG HT A E ste����d�8iener:D: W�'ti'·.;r: : : : : : : : : : : : : : : : : : : : :  m� Hits or manure loader. C. Malmquist . . . . . . . . . • . . . .  616.!l48 SterilIzing and wash1ng machine. combined. W. Hay tedder,}. A. Swanson . . . . . . . . . . . . . . . . . . . . . . . . . .  617.202 Tbe easiest method of aBcer- IT Send !or N. Carter . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  617.2'i'!1 Head rest. tl. M. Joss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.025 I tRlning the proper angle Catalogue 16. Stocking. J. F. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.040 Heater. See Kiln beater. Tire heater. I required in any work is Stoker. mechanical. D. R. Ward . . . . . . . . . . . . . . . . . . . .  617.302 Heel trimming machine. A. McDowell . . . . . . . . . . . . .  617.008 to use our ' Stopper. See Bottle stopper. Hillg-e. detachahle . •  1. H. Morrison . . . . . . . . . . . . . . .. .  616.9;'2 

AN G L E 
Stora�e battery. F. W. Schneider . . . . . . . . . . . . . . . . . . .  616.978 Hinge detachable. S. R. Phifer . . . . . . . . . . . . . . . . . . . . . .  �17.04� Stove. folding camp. W.  S. Ray . . . . . . . . . . . . . . . . . . . . .  617.122 HOI< ring. A. Deerwester . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.146 Strainer and filter. J. W. Hyatt . . . . . . . . . . . . . . . . . . . . .  617.16'2 Hoisting- trip and sling. E. W. Wiley. Jr . . . . . . . . . . .  617.267 IND ICATO R, Street sweeper. G .E . 8chnepper . . . . . . . . . . . . . .  , . . . . . 617.055 Hook. See Door or like hook. Singletree hook. Suspender end. C. F. Edgarton ... . . . . . . . . . . . . . . . . . .  617.085 HO�.�al:qt;,���: Galpin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.10.1 �hi�.�eh�t��e� SWi���ng�:!I���ctric switch. Telephone ell'· Hydraulic juck • .  J. Weeks . ... . . . . . . . . . . . . . . . . . . . . . . . . .  617.135 with a universal Syringe. C. Savino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  617.127 11ldlca�0.r. See Rtatl,on Indicator. ... bevel for tr ans- Syrin)le Ilnd atomizer. E .A .  Franklin . . . . . . . . . . . . . .  617.245 InsectiCide and makIna' s!lme. C. E. Hore ... . . . . . . . .  61,.020 ferrinJl' any given Syrillge nozzle. E. T. Pearl . . . . . . . . .  , . . . . . . . . . . . . . . . .  61fl.96.1 Insulating arm. ,J. D. Taliaferro . . . . . . . . . . . . . . . . . . . .. 617.002 1 angle. It i . ... ac- Tablet machine. A. R. Morris . . . . . . . . . . . . . . . . . . . . . .  617.255 Iron. See Sad iron.. .  curate as our Micrometer Protractor. In degrees Dot Tall. O. L. Apthorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.875 .lack. See HydraulIc jack. 1'rlp jack. made in minutes. Nicely graduated from Oto 90, and well Tanmn extractR. makin�. J. Blair . .  .' , . . . . . . . . . . . . . .  616.882 Jar c.loM�re. G. \V. Burkhart . . . . . . . . . . . . . . . . . . . . . . . . 61�.�� finished. Every mechanic, carpenter, machinist. too)- Telephone exchnnlle SWJtcb and sIgna.) appar&-JOintin_ clamp. J. N. Roberts . . . . . . . . . . . . . . . . . . , . . . . 61. .I2.1 , maker. cahlnetmaker draughtsm,m and tinsmith shOuld tus. W. VI'. Denn" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.145 Jo\nts for tU!Jular articles. machine for maklna. II own one. It is an indispen�able too) to all usinJ;t anJl'letJ. Telephone rep.eiver. J . .  J. Mulconroy . . . . . . . . . . . . . .  616.953 . J. N. Halifax.; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61�.920 Can be used for lathe work with,)Ut the bevel Price St. I Telescopic mountilill. C. A. R. I.undin . . . . . . . . . . . . .  617.108 KII!, heater. G. ". Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6], ,260 & T C Chi M U S  A I Test apparatus. traveling. E. Speidell. Jr . . . . . . . . . . 616.�1 Klllttm" machine. J. F. Nelson . . . . . . . . . . . . . . . . , . �11.� J .  Stevens Arms 001 0., copee·Falls. ass.. • . • Thawinll npparatus. ll. A. Lackman ... . . . . . . . . . . . . .  b17.1H8 T ... a.bel holder. F. P. Mens�h . . . . . . . . . . . . . . . . . . . . . . . . . .  61h.9h1 Theatrical stage appliance. O. Gates . . . . . . . . . . . . . . .  617.154 J.amp. acetylene generah!,g. H. Oehl. . . . . . . . . . . . . .  617.04� JUST WHAT EVERY YO UNG ELECTRICIAN WANTS ! 'l'hill coupling. J •. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  617.1.2 Lamp •. cupola taU • . E. S. P,per . . . . . . . . . . . . . . . . . . ... . . .  �1�.966 Thill coupling. W. Pearcp . . . . . . . . . . . . . . . . . . . . . . . . . .  617.181 Lamp ooldmg devwe. adjl�sta\>le. M. M. Parvm . . 61. .179 : THE MO DEL Tbreshing- machine attachment. C. D. Chalfant . .  616.899 Lathe attachment for cuttIng lrreJ;tular forms, J .  _ I Threshina machine straw rack. F. B. McDaniels .• 617.116 P. Brophy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.83. 

DYNAMO-MOTOR Ticket. railway mileage. W. A .  Thrall ... . . . . . . . . . . .  617.2().', J.el'. art!tlclal. W. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . .  f!16.8T;! • Tipple. C. 8. Farrer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.087 I.evel. ditching. S. E. Garner . . . . . . . . . . . . . . . . . . . .. . . . .  616.912 wm Decompose "I"a. Tipplpr. rotary. F. 'l'urnhull . . . . . . . . . . . . . . . . . . . . . . . . .  617.065 Lever arm." �o their shafts, means for securlnJ;t, .. ter. Do Electro Plat- I Tire cleaner. pneumatic. W. Glasjlow . . . . . . . . . . . . . .  617.288 . A. J. Robmson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  611 . .,124 lng. Light )ncandes. Tire heater. Ferllll"On & Holmen . . . . . . . . . . . . . . . . . . .  617.152 Vght wells. means for clos!ng. M. H. Crltte�den. 616 •. 102 cent Lam p s . Run I Tir�. intlatable. W. F. Cornelius . . . . . . . . . . . . . . . . . . .  616.901 I�i�htlltne arre�ter and fUSIble cutout. combIned. ... ... MachinerY, etc. Tire. pneumatic. S. Pattisson . . . . . . . . . . . . . . . . . . . . . . .  616,962 L'H:,'"ton & Wilcox . . . . . . . . . . . .  : . . . . ... . . . . . . . . . . . . . .  614.1,0 1'ires. etc . •  elastic filling material for cycle. J. Lime liquor. apparatus for makmg blsultlte of. V. I IT Send 20. stamp Deborde ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.2:;0 Drewsel�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �17.237 !OT' iUm. catalof11U. Tires. machine for repairin« pneumatic. � .... w. f·lqU!� aOOlllj,g app�r�u'!r �i A. :arnard . . . . . . . . .  �IH� Elbridge Electrical Apparatus Co .. Elbridge. N. Y " U .S.A. Maxson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.033 L����d_S ll;�_� U!�rt·dS: app:m�u� ��I: 'sep'aratiiig: 
. , 

i I 
1'irt�� C�aH.upll:;��i:I�:.����?�. �?� ������.�.��.�: 616.967 L �on�ma,l' &h 1far�ley . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 617.029 I Tobacco pipe. J. Mitcbell . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.0.16 Lg�oinot�:e� :c�m;ci'und. S. H. Dunning . . . . . . . . . . . .  �1:p38 :t:ggh�������!�r t � ·J>veI,;.ee�����: : :  :: . : : :  : : : :  : : : : :  m� Loom. W. S. fhomas . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  61 • • 311 I 'l·oP. chameleon. C. AbreU . . . . . . . . . . . . . . . . . . . . . . . . . .  617.00g Loom battells. means for securmjl shuttle blocks Towil!lZ' machine. J. A. Mumford . . . . . . . . . . . . . . . . . . .  617.17fl Lo to. 10' �. sch.aum . . . . . ... . . . .  p. · . . . .  · &· B · ii . . . . .. �n·AU 'l·oy. F. C. Fl'eeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.0R\I ]A)�: �t�.t�o;�na�::��:· m��t�llism� G·. · ·F: ' . !  I ���: �·�·:r���t: : ·. ·. · ·. ·. · : : :·. : : : ·. : : : ·.:·. ·. : ::·.·. : : : : : :'. �n:� HU

. 
tChIDS .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 617.290 I Track fastening device. F. La Forest . . . . . . . . . . . . . .  iil7.031 Mandohn. F. Jsbell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 617.250 Train order signal. H. De Wallace.. . . . . . . . . . . . . . . .  617.232 Manual power press. Dewes & Shedlock . . . . . . . . . ... 1117.117 1 Trap. See Animal trap. Grease trap. Matting .. A. Buchwalder . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617,076 Trip jack, E. T. Trefetben .. . . . . . . . . . . . . . . . . . . . . . . . . .  616.993 ���wt�� •• ��ii'.·G:cbiiiOii::: : : ::: ::: :H� (� on JIGOG ,n 
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WILLIAM 

WillioRlS' Shaving Stick, 25 ets. 
Genuine Yankee Shaving Soap, 10 eta.' 
LUllury Shaving Tablet, 25 ets. 
Swiss Violet Shaving Cream, 50 eta. 
Jersey Cream (Toilet) Soap. 15 c:ts. 
Williams' ShaVing Soap (Barbers'), 6 Round Cak.� 
1: lb •• 4oc. Exquisite also for toilet. Trial cake for :ac.stamp. 

TIlE J. 8. WILU4MS CO., Glastonbury, Conn. 
London.1S4 Great Russell St., W ·C. Sydney. xIS! Clarence Sf. 

Williams' Soaps sent by mail if your dealer 
does not supply you. 

Simpltx Cimt RttOrdtf. 
So named because it is simple in con

struction, simple in operation and simple 
of record. Saves maximum of time with 
minimum of labor. Registers by the push 
of a button-nothing more. One hundred 
men can register in one minute on one Re
corder. Adapted to large or small con
cerns. No keys, checks, cards, tape or iDk
ribbon, For simplicity, compactness, dur
ability and quick registration absolutely 
without rivals, 

li'uU description .for the as/'·il1g. ASK NOW. 
Heywood Brothers & Wakefield Company, 

1 915 CANAL STREET. NEW YORK. 
N. B.-For prices, state number of your emplOYe/!. 

50 YEARS' 
EXP E R I E N C E  

A handsomely illustrated weekly. Larjlest cir. culation of any scientific journal. Terms, $3 a year j four months. $1. Sold by all newsdealers. 
MUNN & CO, 36 1 Broadway. New York Branch Office. 625 F St., Washington. D. C. 
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H E N R Y  CAREY BA I R D  cl CO. 
I N DUST'U A L  PUBLISHERS. BOOKSELLERS 6. IM PORTERS 

8 1 0  Walnut St., Philadelphia, Pa., U. S. A. 

Trousers banger, �'. Sklnn:-; .. : . �.�. �. � � � . .  � . .  ��� �7,130 -I C"A-N' - ' I ' BECOME AN ELECTRICAL ENGINEER ? �:��;:.',f..
i
t��r.e�: .�.�:���: : : :  : : : :  : : : : : : :  : : : : : : : : : :  �l�:� . • 

'.lubes from metallic ingots. mecuantslll for mak-
'1'u;n�i/de�ic���'�Sj'''iiornian'et';''I: : : : : : : : : : : : : : : : :  �g:�J For our Free, handsomely illustrated book entitled " Can I Become an Electrical Enl:'lneer1" 
'rypewritinjl machine. A. '1'. Brown . . . . . . . . . . . . . . . .  616.&38 
'l'ypewriting machine. H. J. Fisber (reissue). . . . . .  11.701 
Typewriting machIne. C. H. Sbepurd . . . . . . . . . . . . . .  617.056 
Umbrella. self opening or closing. E. Scbert! 

et a l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.977 

Address THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. A. 
(Conducted under the auspices of " 'tHE ELBCI'RICAL ENGINEBR"), 

� Om' New and Enlarged Catalogue oj Practical and 
Sclu.tijlc Book.!, 92 pages, Svo, a New Uatalogue oj Book.! on 
I:o'team. th.e &tam Engine, etc., and our oth.er CatalO(I'IUB, 
the whole coveri1lil everl/�anch oj Scionce applied to th.e 
A,·t •• Bent f'Tf� and free oj postage to anI/om in anll part oJ 
the world who wfU furnish us ,vit" "is add ...... ��\�:.

s
J,�'iFd

a
r\�k�:.1,:.��.

r
�l.s:: : : : . :  : : : : : : :: : : : : : : :  tl+:�l� Endor8ed by Emf PNmlnut Eledrle.l EnglDeu. 1 20· 1 22 Liberty Street, New York, U. S. A. 

IF YOU S H OOT A R I f': L E P1.8toL or SJWtgu.n, you'll make a BUn 's 
ff.�e 1'ckuse'}f!��ee ,�/\�,p:..�� 
FREE. Tbe latest Encyclopedu. of 
Arm •• Powder •• Shot and Bull�ts. Men
tion SCIENTIFIC AMERICAN. Address 

IlJ ... A.L l1Il . ... CO., NEW HA.VEN, CO"N .. U. S. A. 

placed upon your kitchen ran2e 
:lhs�;r,r�ilr-�; ���Hrp'�b:�t�l:, 
Most Scicnt;fi'! in eo .. ..  
struction. La.rgp"t. IrJl R r  .. 
antp.ed "R pacHy. Hllthe"t 
R -ard R' Omaba T.xp,,
.. ilion. Endor"e,l bv Ral
ston Health Club. 

Send postal for booklet "B" to 
The A. R 8AILEY MFG CO. 

54 Malden Lane. � .  Y. 

Valve. N. McLeod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  til7.lIS �:{::. g��r� �gR;!I'e�p.Elai-��iis : · : : : : : : : : : : : : :  : : : : : : �:J:J� 
Valve operating mechanism. steam. }I�. N. Busb· 

nell .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,892 
Valve. tbrott)e. R BrinkmH.un . . . . . . . . . . . . . . . . . . . . .  olti.8Mfi 
Valves of water cisterns. closing device for . l" ,  

Wlml<elin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.Wi> 
Vaporizer. G. Gros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oli,lati 
Vegetable cutter leed mechamsm, J. Ii'. Hote . . . .  017.11ti 
Vehicle. J. Lindsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tiI7,lj� 
Vebicle couplinR. D. J. Sinclair . . . . . . . . . . . . . . . . . . . .  tiI7.1�i 
Vehicles. electriC pruDulslon at . ... \y .  Schneider ti17.1�1 
Vehicles. hQUid carboDic H.eld maUve 1J0wer for, 

E. G. Ras.IDler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.049 
Wagon. C. W. Hemm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  til7.la7 
�::�� ��:k�(��)fIi!\'e;�::.:������·: : : : : : : :  : : : :  � : : : : : :  gW:� 
WH�her. t'lee Nut lock wa�b�t'. W Iltch barrel, C. M01'let . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  617.11a 
Watch hair �prinl! cullet.. C. 'l\e�kf;> .. . . . . . . . . . . . . . . . .  617.301 
Water reservoir and cooler. B. Metcalf. . . . . . . . . . . .  til7.oo.I) 
�:�:� ���t ��'. �'��::liisoii: : : : : : : : : : :  : : : : : : : : : : : : :  ntf}� 
'Yat.er whe�L turhinE'. }4�. W. Cram . . . . . . . . . . . . . . . . .  617,281 
WHterinl!: trough. aut.omatic. 1'. }t�. Stevens. . . . . .  tilti.9M\ 
Wp.iJ{ht I·p.&!i�t.f'r. H. FHtrbanks . . . . . . . . . . . . . . . . . . . . . .  617.285 
\\-"heel. s.�p. Spring wbeel. Sprocket wheel. 

Wttter wheet. 
Whepl guar� Ilr fender. veblcle. E. Kelly ... . . . . . . .  H17.I01 
''tbeels, apllurntu8 for maktuj( vp.bicle. I. Makus. ti17.tM7 
W beelllurrow . . 1. H.. Carpenter . . . . . . . . . . . . . . . . . . . . . .  617.278 
Wheeled cbair, W. J. Strellj( . . . . . . . . . . . . . . . . . . . . . . . .  617.058 
WindiuJZ mfu!hme. cop. D. ti.1 Baker . . . . . . . . . . . . . . . .  617.071 
Windmill, ti-. P. Yuumans . . . . .  , . . . . . . . . . . . . . . . . . . . .  ti17,t1ti8 
Window. M. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.186 

W E  W IL L  D O U B L E  Y O U R  SALARY  
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fr'" Illustrated 100 p. 8. A. Circular. lSample JlRl(e. of ten book .. drawing plate and booklet of letters from 
Stu .... 3nts all over tbe world. 
TH E  UNITED CORRESPONDENCE SCHOOLS, 1 56 Fifth Ave. , New York. 

METAL CHECKS BADGES and PLATE!!! 
OF A LL KINDS. 

A. WIEBKING, 803 Mildred Ave., CblcRR'O. WA NTED. 
b b b GENERAL AGEN()Y 01' control ff,r Pac. Coastof 

FO R  SALE �a�
e:�����g�g:::,°B"un .. i:l�o{;.T c':,r:,,� pat.ented articles. W. R Menke�'o. San Francisco. 

pass with tripod complete. Geo. Wilson .. Madelia. Minn. ----. -

It • 
One to 25 tons dally c ..... 

..ALKING MACHINES A SPECIALTY. I � r.l� lBlanterns Wanted IIUBaAraV 
r HAIIACH & co .• _ 1'I1hr& 81., ft1Ia., ""-

DIES AND DIE MAKING 

lUl,IIP!i'i"lIli! ���t:,. £�:-J:g,
netl: . _ .  

I CE MA
d

C
B
HINES\ CorlislI EnR'ine'liBrewe1'll' 

an otders Machinery. T E VILTER 
Mji'G. CO., b'99 Clinton Street, Milwaukee. WIS. 

Electrical �e :�I��r:.
1 Model Work. 

M. E. SANGER, 82 Cortlandt St., New York. 

F I L M S  &. M A C H I N E S  Oueen Transits and Levels Window and flxture tberefor • . 1 .  H.  Giesey ... . . . . .  61:;.�16 Written for sbop and tool-room use . .  96 tllustratlons. Wire and .Iat fabric maklo" macbine. J. Bran· Sent postpaid for 11. J. L. Lucas, 10 Fuller St� Prov" R.I. 
F O R  A N I "-"'I A T E D  P H O T O G R A P H S  L 'V _ A ) <: . , � • • I h � ) ... Y ",  N "V 

High Grade Instruments with the Latest Im provement �. • .  son . . . . .. . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �lQ.8l)� 
160 En \\ Ire drawlug machme. G. Scbeel . . . . . . . . . . . . . . . . . .  hI j.ffi3 

I 
p
ag

e 
I '  - I I 240 page Matb- Wire .tretcber. S. S. Sanders . . . . . . . . . . . . . . . . . . . . . . . .  617.18(> � n ter n g THE QUEEN ematical Coata.- ,Yire stretcher. A. B. Thorn . . . . . . . . . . . . . . . . . . . . . . .  tn7.132 

a�::r\cfttg�.
n 

• • bYi���O�� 81>- I 'vi
�����f���c.

b
li����·w�::.� . ���.���l� .  ��:�:�.�: 617.270 

E NGINEERS' AND DRAFTSMEN'S SU .... LIES \yriting. dev\ce .. foruse ln. E. H. Laniel' . . . . . . . . . . .  t;17.!ti� 

QUEEN & CO Optical and '" 'Ie tUlc 
. \ oke. neck. C. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.:I2a 

• , Instrument Wor!: •• 
59 Fifth Ave .. New York. 1 0 1 0  Chestnut St .. Phlla. 

'Cbt CyptWriftr Extbangt 
1 � Barclay St .. 

NEW YOR K 
1 66 Adams St . .  

CHICAGO 
38 B romfield St., 

BOSTON 
8 1 7  Wyandotte St., 

KANSAS CITY. MO. 
We will SRV·e-yOU from 
10 to � ou 'J'ypewrt· 
ters of a 11 makes. 
l'F' S.nd for Catdlouue 

TYPEWRITERS HALF PRICE 
ma'1: 7��1 o8u�\r�� �:a!ra:��\��� 
maDY for one Q.uarter. Ever,. RIa· 
��i'�8ft'\��r:�er�l�, peK�r,.tE��d:i; 
CHA.Nmm. SentanJ'where with pri v
ilege of eXRminatioD. Send for Ill· 
ustrated cntalogue. 

National Typewriter Exchanlte, g�i::!::':!:;. 

National Health C lub 
FREE MEMBERSHIP FOR 30 OAYS. 

Advantages Gained. 
It will be tbe aim of tbls club to educate people bow to 

keep well. aDd how to treat all chronic dieeases by pra� 
tical commm Bense metbod.. E7ery wife and wotber 
sbould be on tbe list. 

Health Appliances at Wholesale Prices. 
People are becoming educated In tte use of many 

besJtb ap�ances. such 88 Rubber f';oods. E%erciaers, 
:�;

r�eihe�r �::fc
e
es�

o��:t �a
��tPna:hth���l

��
ts

la�� 
quantities tbe 8ecretal'Y can obtain anytblng desired by 
members at wbolesale prices. Send 1100,. addt'ess and 

.tamp f� COJ>1/ of PBYS1CAL MAN. Address 
S. A, DORLAND, Sec., Lock Box 1 73 ,  Toledo, Ohio. 

WELL DRILLING 
lachines 

Over 70 sizes and styles. for drilling eltbpr deep or 
lbailow wells In any 'kInd ot 8011 l'r rock. Mount<'<! 
on wbeels or on sm.. Wltb pnglnps or bol'lK' powers. 
Strong. slmpre and durable. Any mecbanlc can 
Operate tbem easily. Send for catalog. 

WILLIAMS BROS., Ithaca. N. Y. 
DON 'T LEAV E YOUR KEYS 

In tbe front door. Fasten 
tbem to tbe pocket or  waist
band wltb a key cbaln secured 
by tbe Improved Wa8h
bnrne Patent Fa8teper. 
Slips On easily. grtps like Ilrtm 
death. don't tear tbe fabric. =0 released Instantly. By mail. 
25 cents. Vatalo(I'IU 0 J oth.e� 
'tUYVeLttuitrtt. 

_D-PM t.l'H;�W:t�r:.���Co<;.'!: 

Manufactory Established 1",81. 
LEAD PENCILS, COLORtr.D PENCILS, !!LATE 
PENCI LS, WRITING SLATES. STE�L PENS. GOLD 
PENS. INKS, PENC'IL CASES IN S I L V E R  ANI> IN 
GOLD; STA'1'IONERS' RUBBER GOODS. KULlIlRS. 
COLOKS AND ARTISTS' MA'l·ERIALS. 

78 Reade Street, New York. N, Y. 
Mallmactory E .. tablillhed 1",81. 

to glveyoll plenty or pure. spark. 
ling wat-er, terated with 8terl)· 
fzed air. Free booklet. Our '10.00 
STILL baa twice tbe capacity 
of others. Wrlte at once tor 
partlcnl ..... 

CUPftI'UPH CO .. .. 10. GRen StRet. Chica .. 

DESIGNS. 
Badge. t>reenwood &: Helmutb . . . . . . . . . . . . . . . . . .  .. 29.916 
Bicycle frame. J. L. Knoll... . . . . . . . . . . . . . . . . . . .  2tl,944. 2!l.�4i> 
BIcycle saddle base. B. �'. Wbeeler . . . . . . . . . . . . . . . . . . 29,tl47 
Boot or shoe tiP. W. W. Pblllip .. . . . . . . . . . . . . . . . . . . . .  29,g50 
Cabinet. kitchen. IV. S. Wrlj{bt . . . . . . . . . . . . . . . . . . . . . .  29,943 
Car body bolster. K �'. Goltra . . . . . . . . . . . . . . .  29,93;', to 29.937 
Clamp member. Illldford & Boyer . . . . . . . . . . . .  29.920. 29.ll21 
Clotbes line post. G. W. & J. C. Sanborn . . . . . . . . . . . .  29.940 
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E"" t.ester. D. M. Haigbt· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.942 
�'ile or bolder. paper. W. Todd . . . . . . . . . . . . . . . . . . . . . .  2\1.918 
Golf ball. G. A. Barnes. . .  . . . . . . . . .  . .  . . .  . .  . .  . . .  . .  . . . . .  29.949 
Grate bar. D. S. Hicbardson . . . . . . . . . . . . . . . . . 29.924 to 29.\128 
Heel counter. Morton & Lyons . . . . . . . . . . . . . . . . . . . . . .  2n.9.i1 
Hook. lacillll. J. J. 1'remble . . . . . . . . . . . . . . . . . . . . . . . . . .  2n.9m 
Horseshoe. H. Paar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �l,93S 
Hub. ball bearing. Stokes &: John.on . . . . . . . . . . . . . . .  29 9J6 
Jig- screens. frame for supportinjot are or mineral 

wasbi ng. C. J. Hodge . . . . . . . . . . . . . . . . . . . .  29.9'29 to 29.93J 
Lamp bod y, portnble. G. �'. Hltzel berger . . . . . . . . . . .  2!1.939 
Paper border. wall. C. Huftly . . . . . . . . . . . . . . . . . . . . . . . . .  29.95.1 
Paper. wall. C. Ruftly .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.9.'06 
Penbolder attAcbment. A. J. Miller . . . . . . . . . . . . . . .  :. 29.917 
Printinl< machine doctor blade. G. li dell . . . . . . . . . . .  29.m 
Sbirt waists. Rhield or protector for ladies'. A. L. 

Stewart.. . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'J.952 
Thread Kuide. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.923 
Wbeel. sprocket. J. T. �·annlnll'. . . . .  . . . . . . . .  2'J.94S 

TRADE MARKS. 
Antidote to cocaine or any of its compounds. sucb 

u.s eucaine. Volasem Company . . . . . . . . . . . . . . . . .  32.317 
Bicycles and parts thereof. S. Dsisimer & Sons . . . .  32.3.lti 
HOIl bons. Walter ':\L Lowney Com pany . . . . . . . . . . . . .  32.326 
��l�:::-d ��O�8 ���l

�r;v��r.
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n
lrt·Hin· ·li8iiied: ·Mo()s 32.:127 

&: Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.328 
Chili spice preparations. Gebbardt Chili Powder 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.32'9 
Cotton goods. muslin and similar. J. M. Moore . . . .  il2.;j()'J 
Cr

�8���8v��8���)e.I��lc���!�;:i.e��t
��ara
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Monet et Cartier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.:-122 
Ury goods, certain named. Brion. Pate. Burke & 

Cie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.300 
�'urmture polish. R. Gesblcktler . . . . . . . . . . . . . . . . . . . .  32.331 
l�amps. arc, 8taudRrd 'l'berruometer and ElectriC 

Company ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.R.15 
Medical compound. PhemQue Cbemical Company 32,321 
Me����li��fi����� .��� .�����I.��� �.������. �.���.�'. 32.318 
Medicinal liquid for tbe lips. C. ·1'. Kromer . . . . . . . .  32.al� 
M eff�w�g.���������� .��� . .  � ���� . ��: .�: �' . .  �.��� 32.315 
Medicinal preparations. Hance Brotbers & White 32.320 
Metal pollsb. C. Hath ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.332 
NOIl-heat·conducting mtlterlals. certain named. 

W. 8. Morj!an. . . . . . . . . . .  . . . . . . .. . . .  .. . . . . . . . . . . .  32.334 
Oatmeal. includinJl rolled or ground oats. H-O 

(Hornby's ORtmeRI )  CompRity . . . . . . . . . . . . . . . . . . 32.325 

��n���vy
e
f�· :�i�e

��r:!·ed ·dise·��e8· of 'tbe' re8pir� 32.330 
atory orj(aTis. G. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.319 

Remedy for drunkenness or inebriety. W. P. 
Lyncb . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . . . . . . . . . . . . . . . . .  32.316 

��r��;·1�io��
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s
r·po8e8: 'Sherwood ' 

& 32.310 
Switzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.314 

Snutr. August Beck &: Company . . . . . . . . . . . . . . . . . . . . . .  32.323 �1gp�g��!� ��a�tlm �t���s�\I'��hb'oar'd8: ancl tt}etr 32.:�23 
appliances, Keyst-one 1'elephone Company .. . . .  32.333 

Watch movements, watcbca"es. and watcb parts. 
wnfct�s��!f!f�'k�l:,

t
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n
Comiiaii1: : : : : : : : :  �:m 

LABELS. 
H Anglo-Saxon Brand Peacbes." for canned goods. 
.. G���

o
ia ���i�� 5?f!:fr

a
�liei y' 'pins: 'Cons'Olidated 

6.76.1) 
" H��{:,t,f ��� �o

o�:�a' cemeni: 'j:): 'il: ' iiilrianlb 
6.

7
61 

.. H�I�P:�'onder:;; 'for' 'n' co'li llPsitiie' bai' bOX: s: 6.770 

.. Il'����·oil.j; · f()r '�ofi'carbol;iit'ed' (ia.ika: 'Capera 
6,763 . Botmn/! Company . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  6.767 

" Irondft.)e Sprin� Water." for bottle8 of ruineral 
sprin" wat.er. 8. K. Curtis . . . . . . . . . . . . . . . . . . . . . . . . .  6.76/1 .. Olel Virginia," for shoes. f!'Ielsbman. Morris & 
Company. . .  . . . .  . .  . .  .. .. . .  . . .  . . .  .. . . . . . . . . . . . . . . . .  6.762 

u Perfection IAQuid Food," for a preparation of 
milk. beef. et.c .. W. J. Guernsey . . . . . . . . . . . . . . . . . .  6.766 

U The Great Eallie Pile Cure. for medicine. \-V. W. 
Reed ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.769 

t4 Wasbed." for mutton suet Or tallow. R. H. An· 
drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.7� 

PRINTS. 
.. Fit Reform Clotblng." for clotblnll. Saks &: Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
" Flt Reform Garments." for clotbing. Saks & Com· 
u T�!

n
�igin·Sbi.:i:,;·jor·s iiirt·A: Cutter '! 'C'ro8sette: : : . �1 

A printed copy of tbe .pecilicatlon and drawing of 
any patent in the foreaoinl!l list.. or any patent in print 
'i�fmefl Idnce 18t),\ wiU be furnisbed from this office' for 
10 cents. In ordering please state tbe name amI number 
of tbe patent desired, ann remit to M unn & Co., 361 
Broadway. New York. SpeCial rates will be Iliven where 
ll lar2e number of copies arf!! deSired at one time. 

Canadian patents may now be obwlned by tbe in-!ventors ·for any of tbe inventtons named in the fore
Ilolllj( 1Iot. provided tbey are simple. at" cost of 140 each. 
if compliCl,ted the cost will be R. litth� more. For full 
Instructions address Munn & Co., 361 Broadway. New 
'Yorlt. Other fore"" �Ie IDar ala<) 1M ObtalDecl. 

& HANSON HYDRAULIC RAM. 
Brass delivery valve seat wltb leatber . washer. Superiur air-snift'. Pumps at rate 1 ft. bead t.o 30 ft. elevation ; least bead 2 

feet. Performs 100 per cent more duty tban 
other rams. Prices reduced CiT(:war ''ret, • 
F. B. Han80n, 1'0 Center St •• N. Y. 

DORMAII'S 
VULGAIIIZERS 

are used a l l  over the world� 
Exclusive Manufacturers of Steam Ma ... 

cblnes for Rubber Stamps. We also make 
Dry Heat Vulcanizer.. Complete outflts 
from '10 to 11.001. A 11 Stamp and Stencil 
Tools and Supplies. Brass and Steel Dtes 
for all purposes. Seals, Engravmg and �1iIII1� ��Ir-' 
Ole Slnkln" of RlI kinds. EstabUsbed 1860. · ----............ 
Printing Presse�ith complete outflts, 
from II to 'UlO. _ Send for oatalQu ..... 

TH E ;I. F. W. DORI\IAN CO. 121 E. Fayette St.. Baltimore. Md •• U. S. A. 

tbe Best Line from 
Chicago, Peoria, Cleveland, Indianapolis, 

to all 
F L O  R I D  A P O I N T S. 

CHOICE OF ROUTES 
from 

CINCINNATI 01' LOUISVILLE. 
t:T Wrtte for Rates. Time, etc. 

E. O. McCORMICK. Pass. Tralfic Mgr .. Cincinnatl,. O .  

� 

Th Wood . n A faultless 

• hatching machine for 50 eggs. 

H Price $7. Heat and mols
regulation and \'en· 

f tllatlon, absolute-
ly 

per· 
feet, A 

book 
about 
the 

Wooden WeD. and 
ODe about 

the E", .... h'or InClubator, will be sent �fre. to any one naming this paper. 
GEO. H. STAH L, QUINCY, I LL. 

.. . 

GAS ��Q GASOLINE ENGINES 
WAT E. R  M O T O RS 

BACKU� WAT l R  MOTOR CO NE.WAI1K N J U S A 

I 
NF�� J�n�r�hJ!�e�� !!�a�m �n�q�! 
teurs. 41ll pages, 'ais l1lustratlons. Bound In Ilreen 
silk clotb, size 6�, 1� In. tblck. Simple. thoroW)h 
and complm. Keadlly undetstood, and gives 
instructIons bow to run all types of steam en
gines. Prtce 12.00, postpaid. 

THEO. Aun':L &: CO., 63 ... ·lftb Ave., New York. 

:& Inventions manufactured and placed on tbe 
market. Box Nailing Macblnes.$76; ROI Trlm-
'f'd:;.g r::filb��'1��:�� ��I::d�rgJ�g:�:s��� 
' $2. Write 10r discounts and full partIculars. . THE E. A. 8U RGESS ESTATE. L. A. Holmes. � Manager. New Haven. Conn .• U. S. A. 

A FREE BOOK. 
How to tret well and how to 
keep well, and look well. 90 
per o.nt. of siokness oan be 
avoided. OUa. oabinet is 
the OJJL Y one with a Door, 
and ean be folded into 6 in. 
spao •• 

LOOK OUT ! 
tor take affat.. that pull 
over ttle head. Don't buy 
any eabinet betore seelng 
it. We s.nll on approval. 
Others dare not. 

we WANT LIVE AGENTSI 
10,000 Oabinets llOld in past 8 months by _ents. Send 
thiead.andgetFBEE BOOK 

RoblD8oD Thermal Bath Co., 
8denUj!c American. 71. to 717 Jeffenoa St., TOLEDO. 0. 

a ay ureltlldweWm6hOWYOli $3 0 S l!eoduoJOUraddre81 
howtomakel3ada, . abeoluteiy aure ; we' 

lurnish the work aud teach you free j YOli work in the locality where you live. Send ns your addreu aDd we will 
esplainthe bUBiness fully �remembtTwe gqan.nteeaclearprofi* 
of S3fore ... eTY daY'A W01'ki absolnte-I, Ittn'e; wrife at once. 
aoUL .�UF'CTURUG Co. lIox 211." DIi'JROlT. UC1Io 

T H E  CYPHE RS 
Incubator and Brooder 

The Only Practical System 0 1  Incubation. 
MOisture Self-Supplied And Regulation Ab· 

solute. Produces Stronll, Healtby Stock. 
GOES FREIGHT PREP.Aln. 

SendlOc.fflf' .full1I 1U1.I8trattd Catalogtu to the 
CYPHERS INCUBATOR CO. 

Be. H, Wa,.I_4, N. Y. 

© 1899 SCIENllFIC AMERICAN, INC. 
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