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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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HINTS 'l'0 CORRESPONDENTS. 

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
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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 Addre88 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
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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�� Jgrce
c�������: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 merican 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
ve�� e

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 
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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 
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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 B
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. 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"i

t:[�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��
a
6�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. Bot
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611"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�l

e �!���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

v
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(7548) G II F asks' WI'II the heater German silver is used. only one-thirteenth as much wI're B
Burner l

attachmBenl t. B. St trb al
us8 ...................... 66

·
1
177· !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 

e
t�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� .. H
t�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����

e
it·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 
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