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The cMrt./e jrw Instrtwn U1Idtr thiB hrod .. One DoUa .. a I .... 
jrw each in.strtwn: aoo..t eight words to a line. Adver. 

tisements -must be received at publication office as earl'll a. 
ThursdaV morning to appel"lT in the joUowino week's issue 

Order pattern letters & fI"ures from the largest varie· 
ty. H. W. Knl"ht & Son. Seneoa Falls.N.Y .. drawer1115. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co .• Binghamton. N. Y. See adv .• page 222. 

For pumping engines. J. S. Mundy. Newark. N. J. 
• 1 U. S." metal polish. Indianapolis. Samples free. 
Improved Iron planers. W. A. Wilson. Rochester. N.Y. 
Handle turning machinery. Trevor Mfg. Co •• Lock· 

port.N. Y. 
Microbe Killer Water Filter. McConnell Filter Co� 

Butfalo. N. Y. 
Steam Hammers, lmproved Hydraulic Jacks. and Tube Expanders. R. Dudgeon, 24 Columbia St .• New York. 
'Screw machines, milling maChines, and drill presses. 

The Garvin Mach. Co., Laillht and Canal Sts .• New York. 
Centrifugal Pumps. capacity. 100 to 4O,!XXI gals. per 

minute. All sizes In stock. Irvin Van Wle. Syracuse, N.Y. 
Wanted-a few good articles In the Hardware or Machine line to manufacture. Address Box 1. Troy. N. Y. 
Guild & Garrison, Brooklyn, N. Y •• manufacture steam pumps, vacuum pumps, vacuum apparatus, air pumps. 

acid blowers, filter press IlUmllB, etc. 
The best book for electricians and beginners In electricity Is .. Experimental Science." by Geo. M. Hopkins. 

By mall,"; Munn & p.o .• publishers, 361 Broadway, N. Y. 
For the original Bogardus Universal Eccentric Mill. 

Foot and Power Pre8Ses, Drills, Shears, etc.. address 
J. S. & G. F. Simpson, 26to36 Rodney St., Brooklyn. N. Y. 

Patent Electric Vise. What Is claimed. Is timesaving. 
No turning cf handle to bring jaws to the work. simply 
one sliding movement.' Capital Mach. Tool 00 .• Auburn, 
N.Y. 

Competent persons who deSIre 8Ilenmea for a new popular bwk. of ready sale. with handsome prollt. may 
apply to Munn & Co.. Scientific American Office. 361 Broadway. New York. 

arSend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co .• 361 Broadway. New York. Free on alllll1�ation. 

HINTS TO CORRESPONDENTS. 
Narnes and Address must accompany all letters. or no attention will be paid thereto. This Is for our Information and not for pnblicatlon. 
References to former articles or answers shonld give date of paper and page or number of qnestlon. 
Inq uiries not answered in reasonable time shonld 

be repeated; correspondents will bear In mind that some answers reqnire not a little research, and, thongh we endeavor to reply to all either by letter or In this deJlRrtment, each must take \Ii! turn. 
Special Written InCurlnatio n on matters of personal rather than general Interest cannot be expected wlthont remnnerstlon. 
SCientific Alllerican Snpplelllenta referred to may be bad at the office. Pnce 10 cents each. 
Books referred to promptly snpplied on receipt of price. 
llIinerals sent for examination shonld be distinctly marked or labeled 

(5438) W. M. MeV. says: On page 339, 
.. Sclenti1lc American Cyclopedia of Receipts," it says to 
pnt a small qnantity boracic acid in milk to keep it from 
lonrlng. What qnantity per qnart wonld yon use. aillO 
is.ltlnjurions to the healthr If not. Is it beneficial to the 
health r A. Two·thIrds of drachm of boracic acid to one 
gallon of milk. If boracic acid Is not obtainable, then 
one and one·slxth dracbms of borax to one gallon of milk. 
Adding one drachm of salt per gallon with the aboveim. 
proves the keeping of milk. This treatment of the milk 
reqnlred to be kept for a few days Is not injurions. We 
do not know that It is benelicial to health. 

(5439) J. M. S. and others write: I wish 
to make a medlcal lndnction coil. Will you tell me how 
to make one? A. The annexed engraving shows the es· 

�/1l... 
sential features of an ordinary medical coil abont one· half 
actual size, linear. The exact dimensions are inunaterial 
and the direction of the winding of elther primary or 
secondary wire is also Immaterial. The spool. a, may be 
made entirely of wood. or of a thin tnbe of hard mbber 
with wooden or rnbber ends. b bI. On the spool Is 
wound the primary coil. c, consisting of two layers of 
No. 20 cotton·covered magnet wire (American wire gange). 
The ends of the primary wire pass thronghthe end. bI, of 
the spool. One end Is connected with one pole of the 
battery. d, the other end Is connected with the lixed end 
of the spring, e, which is snpported by the standard,.(. 
A block, q, of Insnlating material (hard rnbber or wobd) 
is placed between the standard and spring. and Is fliAt. 
ened to each by meaus of a screw. The spring, _. Is pro· 
vlded at Its lower end with a soft iron bntton. h, which 
serves as an armature. At or near the middle of the 
free part of the spring Is soldered a small plate of plati· 
num, i, and In the standard,f. Is inserted a platinum· 
pointedcontact screw,j. The standard,f,1s connected 
with the remaining pole of the battery. d. In the end of 
the spool adjoining the armatnre. h, 18 inserted a short 
piece, k, of well annealed Iron rod, which reaches into 
the spool far enongh to be surrounded by several convo· 
lutions of the primary wire. The primary coil is 

wrapped with two or three thicknesses of writing paper. I blow' back and with no pressnre the bollerwonld fill solid 
and upon this Is wound the secondary coil. I. consisting A check valve wonld prevent blowing onto bllt wonld not 
of 10 or 12 layers of No. 36 silk-covered magnet wire. prevent filling too fnll. With the arrangement as Illus· 
Before beginning the winding of the secondary wire a trated in No. 702, the filling shonld be donennder snper· 
piece of liexlble conducting cord shonld be Inserted In vision and stopped at the proper height of the water in 
the head of the spool. and the Inner end of the fine wire the boiler. 2. Instead of the armature core, for the mo· 
shonld be attached to It. The onter terminal of the tor described in SUPPLEMENT, No. 641, being made of 
secondary coil shonld also terminate In a piece of flexible wlre,couldI not nse sheet iron blanks, 3 Inches dhmeter, 
cord. These fiexlble cords may be connected with bind· making the core 2 Inches thick. adopting Slemeus wind· 
Ing posts or attached directly to the electrode. m. In the lng, nsln!( 3 ponnds of wire? A. Yes. sheet iron disks 
coil Is Inserted a bundle; no of soft Iron wires (Nos. 20 to may be used as stated 3. Also. how many sto1'lll(e bat-
24). These wires may be fastened together by a wrap· tery cells wonld It take to run above motor? A. Two 
ping of firm. stout thread, varnished, or It may consist of to four storage battery cells will run the motor. accord· 
tinned Iron wires, which may be soldered together. A Ing to the power to be developed. 

Bicycle. J. W. Prosser ......................... ' ....... 507.081 
�1���I:'�vf;;gS':�!�'R:'Fi-yer:::::::::::::::::::::: �m Bicycle s�and. L. M. bevore ... ..................... 5Ot\6 75 Bicycle support. G. W. Bert .................. , ...... 501.062 Blndiug. metal. C. R. Harris ........... ............. 501.002 Bird trap. L. K. Bnntaln ............................. 501.086 
���r�/��"e';. !t��1"'8�t�(;Eiichi'en:::::::::::: �:8llA Boilers. leveler for road engine. W. R. Hitchcock 508.691 
�::g��:i."u�y�f!,:d:':. ���t.iiie: 'j: Vi: Marsii.::: �:� Boot jack. W. H. HUIlo ............................... 508.182 Boot pull and trousers guard. J. Walden .......... 508.958 
:���� =in�'; R���n:ilng"8irtP8'oI'p;':j,eroii 508.19/.i pasteboard. 'fl. Patureau ......................... 501.035 Brace. See Drill brace. Brake. See Air brake. Car brake. Carriage brake. Vehicle brake . Brake piston Indicator. Mattice & Dunwell ........ 
tl�t �fl�:'J���!·fG��gl!����:.��::::. ::: :::::::: brass·beaded nail may be Inserted In the bnndle In lien of (5446) A. J. H. asks: 1. I have an 8 a part of the central wire, to form a IlnIsh for the end of 

the bundle. Two cells of Leclanche or dry battery In 
series will run the coil, or a single small cell of plunging 
bichromate battery may be used. This coil may be 
monnted as elaborately as the maker may desire, or It 
may be made plain, as shown In the engraving. If it is 
desired to make nse of the extra current of the primary 
coil, liexi ble cords with handles may be connected at 
a 0'. The strength of the Indnced current Is varied by 
moving the core. n, In or out. As the action of this coil 
Is like most of those now In use, it is unnecessary to de· 

Bridle bit. C. H. Shepard ........................ .. . 

scribe It. 
(5440) B. V. C. says: I am building a 

'%l foot lannch, 5 foot 6 Inch beam. draws abont 21 Inches 
water loaded. and wonld ask what size engine furnished 
with 200 ponnds steam wonld be snltable for boat to 
make at least 10 miles per honr. and wonld a componnd 
engine be best, and what size 3-bladed wheel should I 
use? A. Engine eyUnder shonld be 4J!f Inches diameter, 
5 inches stroke, making 350 revolutions per mlnnte. The 
boat shonld have the keel drop at stem to take a 24·lnch 
3-blade wheel. 3� feet pitch. We do not recommend a 
compound engine for yonr boat. ComJ;lllcation and ont
board condenser more than compensate tor the gain In 
fn�1 and size of boiler. 

(5441) P. P. K. asks: 1. Of what is 
Portland cement made, and how is It made? A. We 
refer you to our 8UPPLE1IENT, Nos. 231, 386, 620, and 
752, for excellent papers on the snbject. 2. I have a 
Daniell battery that works well. bnt the zinc Is eating 
away too fast. I nse common salt In the clay cnp. What 
shall I do to remedy it? The battery Is worked on an 
open circnlt. A. Paraffin the lower half of the cnp. It 
mnst be perfectly dry, and the paraffin must be melted 
in by heat. The battery is not suited to open circuit 
work. 

(5442) A. W. says: I have a steamboat 
22 feet long on water line. 4 feet 8 Inches beam, 16 inches 
in water.lnclnding 4 inches keel. and of good model. pro· 
pelled by a 1 horse power Shipman engine. 400 revoln· 
tions at 100 pound. steam. Please inform me in Note. 
and Qneries what size and pitch of screw I shonld nse to 
gst the best speed? A. A 14 Inch wheel Is the proper 
size for your boat, pitch 26 Inches. The one horse power 
Shipman engine Is rather small for the boat and Its pro· 
per size wheel. You will probably obtain no more than 
300 revolntlons per minute. with possibly 6 miles per 
hour. 

(5443) C. A. B., of Virginia, asks: What 
Is the simplest remedy to keep ticks off one's person? 
When I spend my summer in the country. I cannot take a 
walk withont returning almost covered with these little 
pests. Is there anything than can be applied to the 
clothing which will make it oli'ensive to them? A. 
Reply by Professor Riley.-lt Is donbtfnl whether our 
correspondent really means ticks or mites. The true 
ticks are of a considerable size and do very little harm to 
hnman belnga. The mites or "red bugs" or "jiggers." 
as they are called in di1ferent parts of the South. are In 
reality the IarvaI forms of the true harvest mites. The 
false genus Leptus was formerly based npon these larval 
mltea and I have described two species, Leptua irritans 
and L. AtMrica7lU8. both fonnd In the Sonthem States. 
I jndgethat the correspondent refers to these so·called 
"red buga." which are very abnndant in the Sonth npon 
the grasaes and low.growing vegetation in the country 
and the cause of great annoyance during the Bummer 
montbu. There is, unfortnnately. no snbstance which 
may be applied to the skin or to the clothing which will 
prove offensive and deterrent to the mites and which 

will Aot at the same time' be offensive to 
the h1l1l18ll olfactory organs. 011 of tar. 
for Instance. a not very sweet·smelling 
material, if applied here and there to the 
clothing or mbbed on the skin. will keep 
off the mites. It Is very heating to the 
skin, however. and Is dlsagreeable on 
that acconnt. In localities where these 
Insects are particularly abundant we have 
anointed the skin with kerosene, which 
aillO acts as a deterrent. bnt this Is not 
agreeable for reasons which will be rea· 
dily understood, and, therefore. cannot 
be recommended as a satisfactory prac· 
tlce, so tbat, after all. the best thing 

which can be done is to change one's clothing after com· 
ing In from a walk and perhaps jnmp Into the bath. 

(5444) C. F. K. asks: How mueh air is 
needed to burn one ponnd of coal in one second? A. 
One hundred and lifty cubic feet of air, varying slightly 
with the carbon and hydrogen element In the coa� for the 
combustion of 1 ponnd of coal. wlthont reference to time. 
2. How wonld you calcnlate the size and weight of a liy 
wheel on a certain horse power engine? A. The size 
and weight of liy wheels varies very much with the kind 
of engine and work to be done. The diameter varies in 
practice from three to live times the IItrok� of engine. A 
single engine reqnires a larger and heavier liy wheel than 
a donble engine. Approximately for engines of the Cor· 
Iiss type 80 pounds to the indicated horse power. for 100 
horse power and under, dropping to 60 and 50 pounds per 
Indicated horse power np to 1 ,000 horse power. 

(5445) A. W. G. writes: 1. In making 
thepipecoll boiler mentioned in 8UPPLBllIENT. No. 702, 
conld I not connect the valve C with a tank placed at a 
level with valve, and in that way receive a steady f.,;n r 
A. A tank may be used In place offeedlng bythe funneJ, 
bnt a constant or open feed cannot be used in this way 
or by gravity, lIlI in this case the Iteam preIIIIlIl'e wonld 

light 16 candle power dynamo. I bnllt from drawings of 
SUPPLEMENT, No. 600, and Is shnnt wonnd. and lind It 
works very well, and lights the 8 lamps. Now I have a 
foot lathe and desire to rnn the same by a motor. and 
wish to know If I can change the above machine so that 
It will work with snch a battery as described In "Experl· 
mental Science," page 4 01. figure 394, 8 cell plunge. as 
recommended for running motor. snch as described In the 
above work. I wish if possible to get power enongh out 
of my dynamo to run the lathe. as I have no nse for it as 
a light machine. A. Connect the magnet wlndinga In 
parallel so as to get low resistance. Keep It Rhnnt wonnd. 
The battery will not run It very long. 2. It says that the 
above named battery has the dlsadvantage of running 
down or becoming exhausted in a few honrs.· I shonld 
feel obliged if yon wonld tell me what gives ont abont it, 
if It Is the zinc or carbon. or does the bichromate soln· 
tlon become exhausted? A. The solntion becomes ex· 
hansted. 3. Conld yon Inform me where I could obtain 
the carbon and zinc plates for such a battery, and about 
wbat wonld be the cost of a set for snch a battery. and 
how long they wonld last by using the battery one or two 
hours a day? A. Address some of onr advertisers who 
deal In electrical goods. The zincs will last a good while 
-the bu:bons Indefinltely. It will not be cheap power. 
4. Will the dynamo I have. by cntting ont half the wire 
on fields and armatnre, work as a motor with half the 
power it wonld take If all the wire was In connection? 
A. No.5. Conld yon tell me where I conld get castings 
for a half or 1 horse power petroleum or gasoline engine, 
or if I might be successful In making one myself. being a 
mechanic and having worked on steam engines for some 
time? What I wonld like to learn is, how does the 011 go 
Intothe cylinder, and what wonld be the proportion of 
011 and air for a single charge for a 1 horse p'Ower 
engine? I have thonght of constrnctlng one if I cannot 
get the necessary power from my dynamo. A. For gas 
engine we refer you to Robinson's "Gas and Petroleum 
Engines." $5.IiO by mall. 

(5447) S. G. M. writes: There is in the 
head of my bedstead one of those bngs that keeps np 
at times a continuons. very annoying knocking and tick· 
Ing. I have tried to locate him and then to destroy him, 
bnt never sncceeded as to the former. Conld yon tell 
how to find ont hi. location. and if It wonld be possl· 
ble to destroy him In the wood? A. Reply by Professor 
C. V. Riley.-The Insect complained of by yonr corre· 
spondent is either one of the Ptinld beetles (the so·called 
"death watch") or. what Is more probable, the larva of 
a longlcom beetle. Snch insects are known to live for 
years In the dry wood of furniture before they emerge 
or die. It is of conrse a very dlfficnlt matter to locate 
exactly the Insect working In the wood. In some In· 
stances the presence of little piles of sawdnst lying be· 
neath the place where the Insect works will help to locate 
the enemy. If the latter does not eject any sawdust, It 
has sometimes been located by moving a lighted candle 
along and close to the snspected PllrtS of the wood. The 
proximity of the light will canse the larva to "knock" 
and It can then be cnt ont wltha knife. If the bnrrows of 
the Insect are close to the surface of the wood, they can 
be detecte4 by taking soundings with a stont steel needle. 
and if the burrows are found. the killing of the larva Is 
easily accomplished by boring a small hole in the gallery 
and Injecting therein a su1llclent amount of blsnlphide of 
carbon by means of a small syringe. 

TO INVENTORS. 

ot�0���t"�ng�eot���Ve1�%���::;� ':.��l��:tf���'f�t:::.� tents at home and abroad. enable us to understand the laws and practice on both oontlnents. and to possess uneq�ed f8cllitle� for procu� patents everywhere. A syn<'l\>8ls of the IlBtent laws 01 the United St.ates and all foreign countries may be had on application. and persons contemplating the securing of patents. either at home or abroad, are invited t.o write to this office for prices which are low, in accordance with the times and our extensive faoilities for conducting the business. Address MUNN & CO .• office ScIENTIFIO AMERICAN. 361 Broadway, New York. 

Brnsb.llesb. W. Y. A. Boardman .................. . 
����?;.�p�a�u�i�: C: ·Scher,,·.::::::::::::::.·: '::.: �:8S Burner. See Gas burner. 
R�ag� �!1������ <f.��I

��e�t�;' �i.����·:::.ii(ji.800. �:= Buttonhole stay. G. W. Prentice ........ ........... 508.863 
8:gl�:'''J'!f�!Pio�ifti;�:���'j: ii: 'Dro;':;':::: �� Calipers. vernier. J. H. Lynch ....................... 508.703 Can. See Oiling can. Can body forming. soldering. and heading ma-chine. R. ll. Hume ................................ 506.81 8 Candy casting machine. J. M. Demerath ........... 508.981 
8�t���:'1f.��d':A':.�.�:.'.'::.�������:::::::::::: �:� Car coupling. J. W. Klingler ......................... 501.015 Car coupling, L. Moore ........... ........ ........ 0 ••• 606,827 Car couplinl(, D. A. Mullane ......................... 506.788 
2:� �g�gW::: r ls�:;����:::::::::::::::::::::.·:::: f8l:= 
8:��;:N!�I(\'I."Li&Wui.8ii::::::::::::::::::::::::: �:� 
2:�:��e6;,�:J\�.06��i8toPh·e,:::::::::::::::::::::: ?ZI;:= 
8:� ��gfa���s�J:·:v"a��::::.·.·.·:.·::.:·.·.·.·.·:::. :·.·.:: �:� car wheel. W. Hailes ................................. 508.85(1 Car� .. ��.r;,r1f.y��tfc�'i.���I.����. �������� .���. 508.149 carbon rod clutch. C. McNellis ...................... 508.116 Card feedln" machines speed regulating mech-anism fO'!, White & Smith ....................... 508,900 
����tb�'i.e�t.ili��ITo:n���y:eii.·:::.·:::::::.: �� 
8::!�i ��es���:�s'!,�tor. R. Prieto y Cublllos .... 508;981 
g::� ��iistG,,�o�.r��f:t�/���CC;.b.i:::::::::::: �:m Cash rellisterand indicator. F. W. VanghaD ...... ooe.891 Caster, furniture, A. B. Diss . . . ...........•......... 506,813 Cement kilns. arrangement for drying slurry by waste heat from, G. Batchelor ............ '" ... 501,058 Centering tool. S, A. Piper ........................... 00I!.72� 
8l:1�: bg�:6p.;r�g��i.nbacker .................... 5OIi.7W 
Chase frame and table. combined. G. A. Davis .... 5OO.8n Chimney cowl or ventilator. J. H. Chappel.. ...... 508.812 
8l:1��:lt ���h;eo��Zd IJ: ��:;"�':,.(�!:::::::::.::: �:� 
Chum dasher. J. M. Chadwick ...................... 507.005 
8i�::'"::: ���'li! i :j,��th �r!�i 'Clamii: ........ '" 506.731 
8l��i:; �t'ii\'�t:;,t'l�elt°80i;'::::·.: ::'. ::'.:: : :: :::: ". �:�� Clock synchronizer. electriC. H. S. Prentiss ........ 508.98ti Cloth inspecting and trimming machine. P. A .  Mathewson ...................................... .. Clothes pin. J. W. Cook ............................ .. Clothes wringer. J. F. Judy ........................ .. 
8���u:fl\���B�.r:o�;����.�:::::::::::::::::::: 501.051 Coin-controlled apparatus for playing tunes, etc., 
(''OI�:�J?Sf.,�.�·.:::·.::: .::::::::::::::::::::::::: �;� Collar fastener. G. Ma�shall ................... ..... 501.021 Coloring matter. blne. R. Kotheet al"" ...... " ... 508.918 
8g:::���e�����8t;�fn������·. �:. ���.��:::::::::'.: �:� Condenser. H. Rassbach ............................. 501,039 
8g�f�i.m��0e" r.itl�l���e��ack. . .. . . .. . . .. . .... . .. .. ... 508,161 
Coop, chicken, G. T. Ridings ......................... 508,831 Copper. separating and recovering. J. Douglas .... 508,985 Core supports. machine fllr making. A. W. Need-
cor��ii:.'i:Lyon.::::::::::::::::::::·:::::::::::::: �:z.M Cotton distributer for gin feeders. M. R. Davis ... 508.1 11 Cott�n;u'ft�� h��:d�°w.eg.e����e����i.��:. ���. ���� (iOO, 726 
�����:: rel��t'l5;".M;,Jti���r 'LiiCoiiioiive' ipiiot 507.023 
Cov���s�����g:�ror�'!-��:e���i�IWewman ... 508.926 
g;;a·f�<,:i'!��.��"..i��iiD.iln::::::::::::::::::::::: �� Culf holder. O. Gronberll ............................. 500.\"18 Culinary vessel. W. Hailes ........................... 508.849 Cutter. See Lard or butter cntter. Punching cutter. Weed cutter. l:ycle wheel. A. Perkins ............. .... . ............ 508,858 Dental engine. J. S. l:ampbell (r).................... 11,316 Dental suction valves to plates. securing. A. E. Ahrens ............................................. 508.162 Desk and organ combined. school. M . .E. Punten-ney ....... ' .. .. .. . .. .. .. . .. .... . . . ........ ......... 508,988 Digger. See Potato digger. 
&��i��!�J'i.ef'it'\>�rl�������::::::::::::::::::::: �� 
8�s.:'i�.!���?"i.sUit�btii.�.���:.��::::::::::::::·.·. �:� Door fastener adjustable. Murray & Haynes ...... 508.1 89 Door stop. J. E. Fehn . ... ................... ......... 508.881 
8�:::h�I;��:Jf:':"'ri'.I��d�ie��.����:::::::: :::::.: �:� Drawing frame. J. E. Prest .......................... 501.1119 Drier. A. Bornholdt .... .............................. 006.901 Drill. See Portable drill. Rock or coal drill. Drill brace. ratchet. W. P. Nolan ........... ........ 506.981 Drillinl( machine. D. C. Stover et al. ................ 508,865 Drilling machine. L. E. Whiton ..................... 508.867 Drying furnace for brewers' lU"ains, etc., Adams 

& Eisert ............ " .............................. 501.085 
&:!�'t,t:n"':,��'t,�a� ::x�:.,r.: 1(���tCe:oo�i:,5�� 508.91 1 

L. W. wooster .................................... 508.B!Il DyeIng black. V. G. Bloede ................ ......... 508.663 Dynamite. A. Kran .... , .............................. 508.1St Eaves troullh. Bowers & Ga#,:ln, .................... 508,166 Eaves tro�h hanger. J. L. aulhaber .............. 508.81' 
�l��mg c�a�'ht��?��a��::' i ����m�:""" 508,ti83 506.1 1'. 506.715 

INDEX OF INVENTIONS :1��ni� ::::g�I��·r���r�gr.sd�·a�g,rhreile,::::: �k'Y Electrical distribution. system of. Mailloux & Barstow........... ...... .. ........................ 508,921 Electrical system of distribution. Maillonx & Barstow". ..... ........... .. ..................... 1i06,920 Elevator. �'. E. Herdman ............................ 508.911 Engine. See Dental engine. Gas engine. Rotary engine. Steam enRJ,ne. Traction engine. 
m�[��r�SilW�e���i� ���:�� �.��: �'. �:. �.��.�:::::::: Eraser. ink, Jackson & Hammond . . . .. . . . . . . •. . . . . .  

Por which LeUer. Palen I of Ibe 
Uolled State. were Granled 

October 17, 1893, 

Evaporating pan, A. E. Warner . . . •••••••••• 0 ••••••• AND EACH BEA.KING ' .. HAT DATE. :�f��s�'f.I3'.�a�d�r�����:::::::::::::::::: Fare register. street car. D. J . Daly ................ . [See note at end of lI.t about, ooples 01 these patenta.J Feed regulator. C. S. Edmonds ........ ...... ...... 113 Fee���tk;r�!�� .. �.� .. ���� .. ����s' .. �' .. �: 508.1m 
:1gr::l.:I�':ft�sr.it�I:,'b:ik �.�:.�:. ���:"::::: �:� ����::.'a���n�a;}���� picket. J. W. Martin .... 508;826 
Aerial vessel. A. F. Bergqvist ....................... 508,969 Fiber from fibrous plauts. machine for extract. Air brake, Shallenberger & Rand ................... 508,139 Inll. J. J. Weicher ................................. fJ06,866 Alarm system. electric, G. F, Bulen ................ 508,StI Fibers. machine for feeding textile. A. H. Mor. 
��!� �::�}�:wlE:iC�·::: :.:.:.:.:.:.::.:.: :.:.:.:.:::':': �m �llr::�:E������·,··.··:·::·:·.··::

·:··,·:·· .
. 
· .. · .. · .. · .. ,> .. , ....

. : ............. :.: ..... :.:.::.:.: !:�lj 
r.:t����r�p�n�ie�:e��\'V.sN";"ton:: :: :::::::: :::: =:� �1l��h�ks��r:�f:fn:�= .. iii8: C: Aiicii"i:: :::::: ?ZI: Automatic sprinkler and fire indicator. J. S. Fire escape. J. Capacciolf ......... ... .............. . Klehl. ... , ........ '"" ........... ....... ", ......... 508.100 Fire escape. portable 1r1ction. 0. Eo Matts ........ . 
R:::�es��eNNfl��t�l/eceptacle. n W. Perry . ... 507,036 Flrty�J!����i.�� .. 8�������:.����.�����:.�: .. � 508.1IK 
L"fi,!'��i� .dt'i-!�:il��j��t�l:b;'·.�, �.l���: .. : ::: .... �:= Flr'H'�:��s�.���.��. ��� .. ���.���� •. . �?�.����.� ... �' .. s.: 508,196 Band8ll8 rollerJ. P. H. Jobse .................... ,., ... 508,913 �I��¥� ��:rJ·r�n'fn""t:g� .. or· iiii.ii 'forCiiSiinii: 508,900 =Dfet���'i!e��ril: 'R: corri::::::::::::::::::::.::: metallic. R. L. Sen�lnella., ..................... , 508.799 
�:�����'i'·��t'';n�. �;..�:fe���·.:::::::::::::::: : ��='f,����I�Y;.�f��ga:e. Wti':�iig 'fumac';:'" 500.836 
«::1=' co.=�tri�es:rJ' fI��:a:-t���g�n·tij,ii; 508.'r.9 r;!f?��::.mfgv':::.��:.�:.���.l�� .. :: .. ::::::::::::: �::m Knowlton & Meyer ................................ 501.016 Game apparatuf!, Schaaf & Ritz ..................... 1iOO,1W Bearlng roll.,.gulde for roller. J. W. Hyatt ....... 506.692 Gas apparatus. u. W. Isbell .......................... 508.819 Bearinll. shan. W. E. Good ............... .......... 1>06;848 Gas, apparatus for and method of prodUCing. Bed bottom. J. W. M. WItt .......................... 508 ,962 Kitson & Walker ..... ............. .............. 501.073 
g�.�':,\��::'g.·f.�B1f:c\"':;e�.������:::::::::::::: �;� I Gasinap::f:�u�s� y���ln.,;����:�O�i��� Bed. spring. W. M. Myers ............................ 501.0291 Cobb ........................................ : ...... : 006.670 BeeblTe, T. O. H1Del .................................. 507,1110 Gas burner. A. Wienecke .. .. ... . .. . ... ...... .... ... 506.759 
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