
Brass arid Iron Working Machinery, Die Sinkers, 
and Screw Machines. Warner & Swasey, Cteveland, O. 

For Sale.-Patent on Exercising Bars described in 
SOIENTIFIC AMERICAN of June 2, 1&83. Address Geo. 
Worthington, 57 Second St., Baltimore, Md. 

Split Pulleys at low prices, andof same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St .. Philadelphia, Pa. 

HINTS TO CORRESPONDEN'.rS. 
Names and Address must accompany all letters, 

or no attention will be paid thereto. Thi s is for our 
information, and not for publication. 

References to fornler articles or answers should 
give date of paper and page or number of question. 

Ing uiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a }Htle research, and, 
though we endeavor to reply to all, ei ther by letter 
or in this departInent, each must taKe his turn. 

Special IlItOl'nIation requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittancp of $110 $5, according 
to the subject, as we cannot be expected to perform 
sllch service without remuneration. 

Scientific Alllel'ican SUI'plements referred 
to may be had at the office. 'Frice 10 cents each. 

Millel'ahi sent for examination should be distinctly 
marked or labeled. 

(9) R. K. asks: 1. Is there a press for 
ox bones, and how are they prepared for manufacture? 
A. They are softened by soaking in water in acids. then 
split and pressed between heated plates, much of the 
work being then stamped out by cutters. 2. How must 
tallow be prepared for manufacturing white candles? 
A. The tallow consists usually of about J1i beef and % 
mutton suet. ]'or use in warm clirna tes this must be 
hardened. Among the various methods used for this 
purpose, the following seems to be the simplest: Use 

1 pound of alum for each 5 pounds tallow. Dissolve 
the alum in water, then put in the tallow and stir nntil 
both are melted together, and run into moulds. 

(10) Sam asks: What can be used (and 
how prepared) as an inflator to the toy or silk paper 
balloons, besides alcohol or kerosene? A. Hydrogen, 
the lightest of all gases, is readily generated by treating 
zinc with sulphuric acid. Take a bottle, put the zinc 
into it, add the acid·with water. and the gas will come 
out through the mouth. Cover the mouth with a cork, 
and pass a quill or tube through it. To this connect 
your balloon. 

(11) W. Ii R writes: About 30 feet in 
front of my residence. which is a Queen Anne cottage, 
runs a telegraph line. From the poles of this line are 
stretched six wires at a height about level with my roof. 
'fhe chimney upon my roof extends probably six 
feet above level of highest wires. Now, do these wires 
afford any protection to the property from the dangers 
of lightning? Some say the wires protect it, and some 
say not. I confess I see no reason why they should, but 
it is said that no house or barn was ever known to be 

(17) A, W, P, asks: What is used to Beehive,G. B. Olney ................................. 325,268 
blacken the graduating lines on boxwood rules? A. Belt tightener, A. Miller ... ......... .......... ....... 325,558 
Asphaltum varnish is rubbed into the lines, and when Bird cages. attaching cuttle·bone to, W. R. Boer· 

ne". . .. ............................................. 325,313 perfectly dry is sandpapered off from the surface of Bit. See Bridle bit. 
the wood, leaving the black in the lines. This is not Blacking, boot and shoe. G. S. Colburn ............. 325.320 
afiected by the shellac varnish which is applied subse- Board. See Bosom board. 
quently. Boat. See Collapsible or folding boat. 

(18) C. H. C. asks the pro per way to set Boiler. See Steam boiler. 
Boiler tube cutter, G. W. Odgers . ................... 325,438 

a tool to cut threads on a regular taper tap. A. If cut- Boot or shoe soles and uppers, machine for unit. 
ting the threads with a chaser of several threads, the ing, S. W. Robinson ........ ' ...................... 325,274 
practice is to set the chaser so that all the teeth will cut. Boot or shoe upper, T. Nally ................... .... 325,561 
If with a single point, the best practice is to set the point Boot or shoe uppers, machine for stretching, A. 
so that both sides of the thread shall have the same F. Preston ......................................... 325,567 
angle with the center line of the tap. Boots or shoes, lasting, W. C. Cross (r). . . . . . .  ...... 10,642 

Boots or shoes, manufacture of, G. W. Day ........ 325,240 (19) E, S,-Plaster of Paris is not suita- Bosom board, S. J. Lackey ........................... 325,346 
ble for mouldsfor brass. Any fine sand, such as qlllck- Box. See Axle box. Cigar box. Fare box. Stop 
sand wet with water containing a little clay, can be box. 
made a fair moulding sand. USQ as little clay ana water I Bracket. See Mirrnr bracket. Wall bracket. 

as will just make the sand hold to�ether when sqneezed Bran and other artlCles, packer for, S. T. LOCk_ 
. th h d 

� i wood .... ............................... ............ 325,254 In e an • 
. I 

Br�dge, �wing, M. O. Anthony ... ............ ....... 325,472 
(20) W, A. B, asks: 1, What IS the best. Bndle bit, C. Baker ............ ....................... 325,232 

means of keeping a rest pin in piano from jumping. or i Broom sprinkler, T. Andrews ....................... 325.375 
not holding the string in tune? A. Try wetting it with I Brush, tooth"R. S. Lakin ....................... .... 325,250 
t t' If th' d t k I . 2 I Buffing r01l, F. H. Emerson ................ .......... 325,329 urpen lne. 18 oos no WOr '

. 
use arger pIns. . ' Burner. See Hydrocarbon burner. Oil bUrner. A good cement or glue for fastenIng On felt, etc., to Button, H. C. Griggs .................................. 325,407 

the action? A. There is nothing better than first class' Button, A. G. Mead ......... ......................... 325.4aO 
white glue. 3. A preparation for polishing the case? Button fastening machine, C. Erlanger ............ 325.516 
A. You do not state whether your piano case has been 

I 
Calipers, mi�rometer, M. M. Barnes .......... ...... 325.233 

varnished and polished. If it has been once finished, I Can. See 011 can. 

you can give it a very good surface by rubbing it with Car brakes, apparatus for operating, J. S. Badia .. 325.474 
a polish formed of equal parts of rather thick alcoholic Car coupling, T. R. Daniel. .......................... 325,398 

(1) H. W. asks: What kind of a light- struck by lightning near a telegraph or railroad line. 
ning rod is the best, and whether a copper rod is better What IS good, fuJI, and exhaustIve treatIse on l!ghtmng 
and safer than iron or steel? Also how they should be protection? A. We think the telegraph wires would 
placed On the building so as to give complete protection 

I 
tend to protect your hOllse agamst I!ghtn�ng; but your 

to the house? A. A copper rod is about twice as effi- house should have a system of Iightmng rods well 
cient as an iron rod of the same size. Either copper or I 

grounded to furnish the best protec.tion: You will find 
irou will answer the purpose if large enough and well' three . books on Ilghtmng protectIOn III the Scientific 
grounded. Have a good point at each gable and chim- AmerIcan Book LIst. 

shellac varnish and limeed oil, keeping up the rubbmg Car coupling, A. W. Esleeck ......................... 325.518 

until the desired polish is secured. In view of the skill Car coupling, Esleeck & Eames ...................... 325,517 
Car coupling, J. W. Neal. ............................ 325,622 necessary to use this polish successfully, we advise a Car coupling, Rparling & Fitch ...................... a25.454 

trial on something else before applying it to the piano. i Car coupling, J. B. Winters ...................... .... 325,303 
4. The reason a piano will not keep in tune, and re- ' Car roof, railway, C. A. Smith . ...................... 325.63<1 
Inedy therefor? A. Either bad construction, unfavora· ' Cars. device for loading and!unloading, Barnhart 
ble climate, or bad usage, or all combined. We could' & Huber .... ....................... ............... 325,30� 
not suggest a remedy without knowing the cause. 5. I Cars, loading and unloading, Barnhart & Huber .. 325,308 
The most scientific lnethod of tuning a pian09 A 

I 
Carding machlnes, stripping mechanism for, J. (). 

ney, and connect all of the metal parts of the roof with 
the rod Insulators are unnecessary. For a ground 
connection dig a trench deep enough to reach earth 
that is always moist. Have the trench lead away from 
the house. Make it ten feet long, and put in the bottom 
a layer of coke or metal scraps of any kind. Place the 
lower end of the rod along the middle of this layer, 
then cover it with coke or metal scraps, and finally fill in 

(12) A, W. C. asks: 1. If white is the Cons lIlt works on pianos or experts in thesematt�rs.
· Potter ............... : ................ .......... '" 32?-.5H6 

I Carpet stretcher, I�. KrIeg ........................... 320,345 
union of the primary colors, why won't a paInt mix­
ture of those colors produce white? A. Bemuse the 
colors cannot be exactly arranged in the same propor 
tions as those in which they exist in the spectrum, 
and pigment colors are not pure. 2. Would � pound 
of copperas in a sink be a good disinfectant, and not 
injure the pipe? A, lV, pounds copperas to the gallon 
of water are the proportions recommended by the Na­
tional Board of Health, It will not injure the pipes. A 

(21) W. C. F, writes: I have an im- Carpets, manufacturing filling for rag, E. H. 

mense pair of elk horns shipped to me from Colorado; I Eisenhart ......... : . .............................. 325,242 
they have heen exposed to the weather for quite a Carnage door, P. Weimar ............................ 325,580 

. . . Carrier. See Cash and parcel carrier. whIle, and consequ:mtly . are bleached qUIte wh�te. Cartridge packer and carrier, G. S. Wason ......... 325,37Z Would lIke to know If thelr appearance would be Im- Case. See Dental bracket case. Pencil case. 
proved by the application of some kind of a brown var- Watch case. 

the trench with earth. nish; if so, what kind? A. Soak the horns for twelve Cash and parcel carrier, R. A. McCarty ..... 325,425, 325,426 

(2) E. E. F, asks: 1. How much larger 
hours in a solution of manganese sulphate, then wash Cash register and indicator, W. H. Maxwell ....... 325,2HO 
with sodinmcarbonate, and on allowing to dry the color Cattle guard, L. T. Hardy ............................ 325,606 

must I make a dynamo than the one in SUPPLEMENT, simpler disinfectallt, and one luuch more convenient, is 
No. 161, to get 4 lamps, each lamp equal in candle common salt in similar proportions. 3. Can you furnish 
power to an ordinary kerosene lamp? A. The dynamo a formula for medICinal pancreatine? A. Saccharated 
described in SUl>Pl�EME"T, No. 161, is suited only to pancreatine is prepared as follows: The pancreas is dis­
small uses. If you desire to make a larger machine, you sected and macerated in water acidulated with hydro­
should make one after the mor� recent Siemens, Edison, chloric acid for about 48 hours, then separated, and the 
or Weston plan; you will find instructions for making acidulated solution of pancreas passed through a pulp 

will change into the brown shade desired, Centrifugal separator, A. H. Van Duzee ........... 025,288 
Chain, drive, G. S. Briggs. . . . . . . . . .  .... . ........... 325,494 (22) A, L, P, asks: What is the best way 

to clean a bottle having contained a fatty substance? 
A. Alcohol will probably do it. Warm alcohol is bet­
ter still, and ether or chloroform will dissolve most 
fats. Coal tar benzol or naphtha can also be used. 

such dynamos in the back numbers of the SUPPLEMENT filter until it is perfectly clear. To this clear solution is (23).J. T. asks how to compound a 
and in works On dynamo-electric machines and elec, then added a saturated solution of sodium chloride and I good indelible ink for marking towels, by means of 
tric lighting. 2. I have fine oilstone which has become allowed to stand until the pancreatine is separated. This brush and stencils. A. Printing ink sinks into woven 
glassy from bad oil being used on it. How can I raise is carefully skimmed off and placed upon a muslin filter, fabrics to a considerable depth, and will last a long time. 
the grit so that it will not become so again? A. Soak and allowed to drain, after which it should be washed It is probably the cheapest marking ink that can be 
the oilstone in naphtha or benzine for several days. with a less concentrated solution of sodium chloride used with a stenClI. Recipes for indelible stamping 

(3) J. S, K,-The simplest way to Inake and then put under the pre"s. When all the salt solu- inks are given in SCIENTIFIC AMERICAN for December 
a strong permanent magnet is to purchase several of tion has been removBd, and the mass is nearly dry, it 13 ,1884, and also in answer to query 3, in the SeIEN­

the ordinary horseshoe magnets sold at the stores, I is rubbed wit� a quantity of sugar of .m.i1k,. and drie:t TIFIC AMERICAN of November 24, 1884. 
and bind them together with like poles and contact. thoroughly WIthout heat, after whIch It I� dIluted until (24) P, J. S. asks how the black lac-
Permanent magnets are made by rubbing the bardened ten grams emulSIfy two drachms of cod liver 011. quer is put on opera and field glasses, and what kind of 
steel across the face of an electromagnet or by inclos, (13) B. asks how to wash flannels to pre- lacquer is it? A. Make a strong solution of nitrate of 
mg the polar extremities in wire helixes, and then send- vent shrinking. A. It is almost impossible to prevent a silver in one dish, and of nitrate of copper in another. 
ing a current through the helix. l ittle shrinkage of flannels in washing, unless the arti- Mix the two together, and plunge the brass into it. 

(4) R, R. M.-There is nothing /su- cles are dried on forms. Prepare hot suds beforehand, Now heat the brass evenly till the required degree of 
perior to the dipping needle for indicating the pre�cnce and agitate the articles in it without rubbing, then I dead blackness is obtuined. 
of iron ores. Yon can obtain thes� needles from;r. W. squeeze, �ot wring out, . and dry quickly. The patent I (25) H. M. Q._ Water always runs down 
(tnren & co., No. 924 Chestnut Street, PhiladrlPht" ,Pa. clothes wrmgers are an Improvement upon hand labor, . . . . . . 

as without injury to the fabric they squeeze out the �11I, and the MlSSISSlppl. also. run� down hIli . . The level 
We think that the ores taken directly from th beds . . .  . m all parts of the earth IS determmed by gravIty, and so 
would be fully as likely to be magnetic as those f�rmed water so .thorough�y that the artICle drles m consldera- accepted in all engineering work. The physlcal center 
on beaches. \ bly less tUlle than It would do even after the most tho- f h h l " d  'th th I b r , rou h hand wringing. ' 0 t e ealt. on y cOlncl es WI e p urn lne . on . a 

(5) E. R, asks if there is anythiiig g belt arountl the earth at the equator, a zonal lme m 
that will fasten ultramarine blue in cotton goods. A. (14) R. M. F,-We would not be gov- 'mid,latitude on each hemisphere, and at the poles. 
Use albumen or casein. erued by a phrenological chart in forming our opini," , , 

of a young man, neither would we allow the Cha�t {� (26) W, H. G. S, deSIres a good reCIpe 
(6) C. H, V, asks: 1. What oil is used exert any influence in selecting a trade. If the yo ng for making pickle to keep beef, tongues, and pork. 

for keeping sodium in? What causes the explosion man does not know his ability and natur<lI inclina ons A. To each gallon of water add 1)0 pounds salt, y, 
when in conttlct with water1 A. Naphtha. The ex- well enough to select a busmess for himself, we ink pound sugar, � ounce saltpeter, and � ounce potash. 
ploslOn I� due to the chemIcal actIOn, shown m . the he should embrace the first promising business o�or. Let these be boiled together until all the dirt from the 
rapId oXldatlOn of the sodIUm by the oxygen obtamed 

I tunity, and do all in hIS power to succeed, ands!ic to it sugar rises to the top and is skimmed off. Then 
from the decomposltlOn of the water. 2. How can I I until he has sufficiently matured to select to dete 1me throw it into a tub to cool, and when cold pour it over 
cool water, milk, etc., to about 40 degrees without ice? to what business he is best a dapted by nature an edu- the beef or m eat to remain the usual time, say 4 or 5 
A. Use freezing llnxtures. See answer to query 4, in cation. weeks. The meat must be well covered with pickle, and 
SCIENTIFIC AMERICAN of June 21,1884. 3. How can should not be put down for at least 2 days after killing, 
power be best transmitted 1,000 feet-by wire rope, (15) R, L, D, asks: 1. Is Swedes iron as during whICh time it should be slightly sprinkled with 
compressed air,or shafting? A. All things being equal, good for electrical purposes as Norway iron? A. e8. saltpeter, which removes all the surface blood, etc., 
cable wire is probably the best. 2. Is No. 12 Bessemer steel fencing wire as good for a leaving the meat fresh and clean. Some omit boiling 

(7) B. F, S, writes: I did not meet with three mile line as No. 12 telegraph wire? If not, how the pickle and find it to answer well, though the opera­
does it compare? A. We would prefer the Bessemer tion of boiling purifies the pickle by throwing off the 
steel. 3. Would the dynamo armature be hetter if dirt always found in salt and sugar. 

success in taking off ink from common writing paper. 
I took nitric acid and diluted it with water, but after 
the ink disappeared I could not write over the same 
place without it disappearing also. What is deficient or 
lacking? A. The best substances with which to remove 
ink spots are a cold aqueous or acetic acid solution of 
calcium hypochlorite. or else solutions of bleaching 
powder or eau de javelle. 2. What is the best receipt 
�or a sea foam? A. 

Bay rum .......... . . . . . . . .. . . . ..... 272 pints. 
Water . ...... . . ....... .. 72 " 
Glycerine . .... ' ................... 1 ounce. 
'l'inct. of cantharides . ... . ......... 2 drachms 

made of Swedes iron than if made of ordinary cast iron? 
A. It depends on the kind of dynamo. If you refer to 
the small one described in the SUPPI.E>IENT, cast iron is INDEX OF INVENTIONS 

For which Letters Plltellt 01' the 

United States were Granted, 

September 1, 1885, 

Chair. See ]Jxercising chair. Opera chair. Re-
clining chair. 

Chart for cutting garments, tailor's, J. S. Olson ... 325,358 
Check hook, E. Kohler ............................... 325,613 
Churn, D. Conover .................................... 325,238 
Churn, R. h Gore ........... ......................... 325.530 
Churn, J. E. Smith ................................ ... 325,572 
Churn, J. B. Sweetland ............................... 325,637 
Chute, gate, coal bin, etc., automatic screen, B. 

Kepner ....................................... . '" 325,343 
Cider press, N. Lee .................................... 325,252 
Cigar box, D. E. Powers ..... ......................... 325,627 
Clamp. See Soldering clamp. 
Cleaner. See Steam boiler cleaner. 
Clevis, plow, W. V. Snyder.. . .  . ................... 325,575 
Clock eases, japanning woodan. E. Ingraham ...... ::25,543 
Closet. See Water closet. 
Cloth inspecting and trimming machine, J. H. 

Wilson ......... ........ ................ ............ 325,581 
Clothesline support. W. C. Young . ................. 325,470 
Clutch, friction, M. P. Boss .......................... 325,i>88 
Clutching device, Paxson & Croft, Jr ............... 325,565 
Coal scuttle, J. Duncan .............................. 325,595 
Cock, cylinder, G. W. Loomis . ................ ....... 325,256 
Collapsible or folding boat .. 1. P. Wright. .......... 325,374 
Colter, plow. T. C. Sargeant. ......................... 325,451 
Combination lock, Cole & McCarrick .. ............. 325.321 
Cooking apparatus. steam, Haden & Gobble ....... 325,335 
Cooler. See Liquid cooler. 
Copying process, W. G. Morse ........ , .............. 325.853 
Cordage and twine making machines, friction de· 

vice for spools in, B. S. & .1. B. Hale ............ 325,336 
Corset. M. Gardner ................................... 325,600 
Cotton compresRor, M. 1].\ Brown ................... " 325,314 
Coupling. See Car coupling. Thill coupling. 
Crank for engines, J. L. Bogert ...................... 32'5.489 
Cream transportation tank, C. D. Elder (r)......... Hl,64a 
Creamer. VHcuum, N. B. Blackmer .................. 325,482 
Cultivator, T. C. Baker ............................... 325,477 
Cultivator, S. A. Moulton ............................ 325,432 
Cultivator, grain. A. Lowry ........... ............... 325.549 
Cultivators. shovel fastener for, G. W. Lilly ..... .. 325,421 
Curtain fastener, G. P. Bower ... _ ................... :j�5t491 
Cut-off, F. Schueler ................................... ;)25,449 
Cutter. See Boiler tube cutter. Stalk cutter. 
Dental bra.cket case, J. H. Morrison .... ............ 325,560 
Diamond setting, C. Blancard ................... , ... 325.485 
Digger. See Potato digger. 
Distilleries, apparatus for mashing grain in, C. S. 

Corning .................... ........................ 325,32a 
Door opener, C. E. Whitney. . . . . . .. . . . . ............ 325,299 
Door, sliding, H. H. Hewitt .......................... 325,245 
Drier. See Fruit drier. 
Drill. See Grain drill. 
Drilling apparatus. J. Hunter ........ ., ............... 325,414 
Drilling machines, drill grinding aLtachment for, 

E. J. Worcester ................................... 325,373 
Drum, heating, P. E. Fox . ......................... �. 325,405 
Dust collector, J. M. Finch .......................... 325,521 
Dust pan, J. F. Wynkoop ......... ......... .......... 325,304 
Easy chair and couch, combined, J. V. H. Dit· 

mars.. . .. . . . . .. . .. . .. . . .. .. .. . . . . .. .. . . . . . . .. . . ..... 325,326 
Electric alarm, J. J. Wood ..... .... " ................ 325,639 
Electric light circuits, socket and connection for, 

Carbonate of ammonium . ........ . 2 
Borax .................. . . ........ 72 ounce. 

as good as anything. provided it is very soft. 4. How 
different would the electro-magnetic machine described 
in No. 161 SUPPLEMENT be, if it was used to ring a 
polarized bell on a three mile line? A, The only differ­
ence would be that the thimhle now forming the com­
mutator should be entIre, and connected with one ter­
minal of the armature, and should be pressed by one 
spring only. The other terminal of the armature should 
be connected with the shaft, and a spring should bear 
against the end or side of the shaft. The current will 
be taken from the springs, 

G, Hess ............................................ 325,540 
AND EACH BEARING 'J'HAT DATE. 

I Electric lights, circuit for arc and incandescent, 
r H. P. Brown ....................... ........ ........ 325,389 

Mix them. 
(8) D. R. R.-Rule for length of arc 

when chord and versed sine are given: Multiply sqnare 
root of sum of square of chord. and four times square 
of the versed sine, by ten tinles square of versed sine; 
divide this product by sum of fifteen times square of 
chord and thirty-three times square of versed sine; then 
add this quotient to twice the chord of half arc, and 
sum will give length of arc nearly. To obtain twice 
the chord of half arc, add square root of the sum of 
square of chord and fonr times square of versed sine. 
A great deal f information of this kind is given in 
Haswell's Engineer's Pocket Book, which we can send 
yon for $4,00, 

[See note at end of list about copies of these patents. ] Electric machine, dynamo; C. ·JJ� F. Mueller ........ 325,619 
(16) W, S, C, asks how to fill the tube ! Electric motor, L. G. Woolley ....................... 325,6�1 

of a mercurial barometer. A. Place the tube in a very � Electr�c reg�lat�r, W. Stanley, Jr ....... : ........... 325.5(6 

slightly inclined position with the closed end lowest, I ACid, R.�paratus for the manufacture of SUI.
. I 

ElectrICal CIrcmts, apparatus for testlllg. I. H. 
3255 

�lip a piece of rubber tube over �he open end, and pour Aci��:l����::��:: '��i�h� '
r

'
i� '

,
'i '��N�'�� � �: � ��� � ��::�� I Ele���:�a��d��·t·�;: ��d�;�·���·�d: 'i;: B;��k���':: 325:4�� 

In the mercu�y. When the tube IS filled, lower the close.d 1 Air and combusti ble vapor, apparatus for mixing, _j Elevator bucket. Banker & Roberts ................ 325,478 
end and tap It very gently, to start the bubbles of Ulr 

I 
G. A. Schoth ....................... .. ............. 325.452

. I Embalming table, C. M. Lukens ..................... 325,550 
upward; finally place the tube vertically with the closed Alarm. See Electric alarm. . Embalming tables, head rest for. C. M. Lukens ....• 25,551 
end down and let it remain for a day or so, then put Altar, E. Y. Chevalier .................... ............ 325,498 Engine. See Gas eng-ine. Hot air engine. Steam 

your finger tightly over the open end, invert the tube, and Amalgama ling pan, M. P. Boss ............ , ......... 325,387 engine. 

place the open end in the cistern. In the best barome- AnnunCiator, H. E. Waite .......................... 325,463 Envelope moistener, E. Ryder . .. ................... 325,632 

ters the mercury is boiled in the bulb to drive out the 
Axle box, car, C. Dec�e� .... . ..................... 325,593 Excavator, C. H. Watson · · ·  .. · f .. •• .... • ·  . . . . . .  • .. . . 325,370 

. . Axle box, car, J. S. Wllhams ........................ 325,466 Exercising chair, M. G. Farmer. : . . . .  � . . . . . . . . ..•. . . .  325,519 air and mOIsture, hut the above plan is simpler, safer, Bed. alarm and waking, A, J. Nordmann ........... 325,'37 Exercising machine, W. E. Forest .................. 32M04 
and�nswers very well, Bedlounlle, G E, l<rause, ....... , ................... 3�5,344 Fan, rotary, J. M.l3eymouf . ..... .. ....... .. . . .. . . ... 325,450 
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