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I LEVELING AND LINING SRAFTS. I four of these plates, each successive one having deeper in
With the best of care, the main line of shafting and the dentations. until tbe fourth one presented a profile of the 

intermediates and counters will sometimes get" out of kel- I almost completed n uts. The spring held the tool carriage 
tel'," from several causes. It is difficult to make a building firmly against one of these escalolled guides, compelliug 
perfectly secure in its foundations and superstructure; the the cutter to make a chip in accordance with the profile of 
walls settle, the foulldations may be affected by frosts and the guide. The successive guides had indentations. or es
by profuse rains. the floor!:' become unlevelj the main shaft calops just suited to the taking of a fair chip. The bar to 
is unduly loaded and unevenly pulled by newly added ma- be turned and the guides were of the same length. Soon 
chinery; oil holes become clogged, and other small causes as the tool carriage had reached the end, a star wheel and 
may combine to dist\ll'b the relations of prime mover, main pin changed the pattern 01' guide. At flrst the lathe was 
shaft, and the other lines that are intermediate between main allowed to stand still until the tool carriage was again re
shaft and machineR. turned to its starting point. but after a while a simple at

It will not pay to go over the entire work of hanging the tachment reversed the 10ngitudiD'11 feed automatically, 
shafting as origillally done, so some data should be estab- holding back the spring until the tool carriage came into 
Hshed at that initial period to rectify by, when minor changes place, thus making the lathe an automatic machine. 

One COPT. one Tear pOSf"'lle Included ................... .............. 8a �8 occur. It is a yery good plan, therefore, after lining out, When the bar was turned into the nuts, they still, how-
One copy, six months postlU(e included .................. ...... .. ... 1 60 or squaring out from the prime mover to the main shaft, to ever, being slightly connected by their necks, they were 
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same proportionate rate. Postaae prepaid. brass nails, convex-headed. which are used for ornamental of the turret hpad machine, drilled, sqnared at one of the 
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being driven into the floor at convenient dIstances to desig- was Inserte In t e c uc , t e nut mounte an po IS e • 
nate the exact lines, the lines having been originally found The practical machinist will readily understand these pro
by the plumb bob. One word as to this implement; as usu- cesses and the increase of rapidity caused by the automatic 
ally made, it is not a tool of precision; a pear-shaped turning and the use of the turret head machine, which car
pointed weight can rarely be suspended by a central strillg ried all the tools ready flxed in place for use-the drill, the 
so that the point will touch a point at all times, and not de- squaring up bit, and the tap. 
scribe a minute circle. A plumb bob should be a circular It seems to be apparent that an extension of this method 
weight like a solid ring suspended horizontally by three of turning to pattern steel, iron, brass, and other metals is 

lines, like an old fashioned balance, meeting in one, and feasible, and might be applied economically in many in
have a projecting downward center. Some toy tops show stances where reproduction of forms is required from the 
the proper shape for a plumb bob. lathe. It is a modification of the Slate taper attachment to 

If these brass-headed or copper-headed markR have not lathes, and is carrying only a little farther that prillciple 
been left on the floor from the original lining of the shafting, which has already been extended to the crowning of pulley 
thpy should be made subseqently, taking, by aqullre, the faces and the finishing of iron band wheel h andles. 

central line of the engine IlS a basis. This square having _ 4 • I • 
been E'stablished, plumb from the center of one end of the Car Couplers on IU:auachusetts Railways. 

shaft or from one side of the shaft, and then at intervals to According to the provisions of a law enacted last winter, 
the other end. By drawing a connecting chalk line on the requiring Massachusetts railroads to adopt safety couplers 
floor a determination of absolute line may be made by squar- on all new freight cars after this year, the railroad commis
ing to t.he engine . Of course, when the main shaft is lined sioners of that State devoted Sept. 25, 26. and 27 to a con
all the other shafts may be brought parallel with it hy means sideration of the claims of various styles of couplers for su

of rigid reachers, as light wood staffs, or flexible ones, as. perior excellence. There were applications for the exami
linen tape lines. But for all lining purposes the writer never nation of 173 different couplers, which were called up i n  
found anything better than the ordinary fishing line of flax, alphabetical order according t o  the names o f  their invcntors, 
of the size suitable for frpsh water perch or pickerel fishing. some of whom were represented by counsel. In so long a 
It keeps its length under quite considerable hygrometric list of course only the merits and demerits of each can be but 
changes of the atmosphere, and one hundred feet of it may briefly touched upon in the following synopsis of the results 
be conveniently carried in the pocket. All this relates to of the examination: 
the lining of the shafts; now as to the leveling, which is of Among those presented were the Archer (hook and link), 
fully as much i mportance. which has been in all the tests, and is recommended by the 

A shaft may be in. Hne with the prime mover and in rela· National Oar Builders' Association for furtht'r trial. It has 
tive line with the intermediates, and noL be right. It may be, been in use on 100 cars of the Delaware and Hudson for two 
1I1so, perfectly straight, so that a line stretched from end to years, also on the Lackawanna. It couples automatically 
end through the boxes would show no deflection, and yet with itself and all others. 

not be righl. The shaft should be level; and then, if the The Ames coupler is a combination of li nk and hook, 
pull on it is evenly balanced, or nearly �o, there will be no find. automatic with itself but not with others, and was 
"creeping." even i f  there are nether coupling hubs nor stay represented as stl·ong. durable, unfailing; it has been in use 
collars set up against the ends of the boxes to prevent end on 150 Boston and Albany cars four years, and about 50 
movement. It is possible (because it has been done) to J"I1n Lake Shore cars six years; has not brokeu fOJ' two years; 
a line of two and three-quarter ineh shafting 220 feet with· costs, nil steel, $20 a car; malleable iron, $18 ;  iron, $14. 
out a turned journal or a guard collar in its entire length; 1'he patent has been passed upon by both the Eastern and 
but to do it the shaft must be level. Western Railroad Associations. Mr. Adams, the master 

A handy implement for leveling the shaft can be made in cal' Imilder of the Boston and Albany, testified to its suc
allY carpenter's or patterUlnaker's shop. It is a f.·ame, well cess, and in reply to a question by Chllirman Russell, said 
braced, made of light wood, pine or spruce, consisting of he should prefer it to any other if all roads would adopt it. 
t wo upright arms of a length sufficient to reach from the The Best automatic has link and pin. couples with" any
shaft to the operator's shoulder. These have at the upper tbing or nothing, " uncouples easily without mnch slack if 
end a cross piece secured at a right angle, or an angle some- desir ed, and never if not desired, and botb the link and pin 
what more scute, so tbat the elbow thus formed would em- are adjustable by one lever and with use of only one hand. 
brace or reRt on the shaft. These uprigbts are com�ected by The promoter said it was open to only one ohjection, and 
cross bars at a convenient distance for handling the uprights that was a loo�e link, which is liable to get lORt 01' stolen. 
and for reaching between pulleys, so that each upright can The pin is protected from ice and gravel. and free from 
rest on the shaft. The lower cross piece should carry a breakage. 1.'otal weight, 250 pounds; cost, $11.20 a car, 
spirit level, or one may be carried separately to use with the exclusive of royalty. The pin is flat and broad. It is in 
appliance. It is evident that the frame must be strongly use on 12 cars of the Denver and Rio Grande, where it has 
hraced to prevent any" withing," or sagging, and that the stood the severe�t possible tests. No cars are here. 

u. ENGINEERING. MINING. ETC.-Modern Locomotive practlce.- lower, or spiri t levt'l, bar must be at an absolute and exact The Barnes automatic couples by a hook underneath th� Paper read before tbe Civil nnd Mechanical Engtneers' Soclety.-
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racy of the implement at any time. It is handy to have in device, costing only 15 ccnts, with gives the automatic nc-
the shop. tion. Fifty cars equipped with it are in use on the Chesa-

.. 4 • , .. peake and Ohio, and some on several other roads. The pin is  
TURliING KETALS TO PATTERNS. fast, does not bend or break, and ordinary links are used. It 
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globular �orm-:-hemlsphe1"lcal With a moulded base. At. What like the MilleJ, but the hook has a deepel' angle. The 
first he d:llled mto the .en� of a bar of the metal of the cars stand but 27 inches apart, while with others they are 
proper diameter for fimshmg, tapped the hole, cut off the from 26 to 42. It will couple and uncouple on the shortest 
nut in. a lathe, mounted it on a threaded arbor, and finished curve in use. It has been tried on one of 56 feet radius 
it with a hand tool. Each nut was treated separately. It and with both hooks drawn back there were R inches of 
was a process too slow to suit his tastes; and after ascer- space to spare. It will not couple automatically with other 
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OCTOBER I I, 1884.] 1tit.tifi, j-mtritJu. 
The Charles C. Burton coupler, link, and fast pin, works The Leonard and Snow coupler was shown as very simple forts were thus made both to couple and to avoid coup-

automatical ly with all others, is operated from sides and and at low cost, but not yet in use. ling. The Ames automatic coupler of Canada was first test-
top, and COllts about a quarter more than ordinary draw- Powell's perfect coupler. It is in use  on the Southern ed. It consists of an inverted hook, which catcbes and holcls 
bars. Kansas and on tbe Atchison and Santa Fe roads to some ex- the link automat ically. This coupler worked well. The 

The Carman Ball coupler has a fixed ball on the end of tent for six months past. Byron coupler was not shown. It consists of a hook, which 
the draw bar, which enters opposite drawhead. It has not James Scofield's coupler was shown. The Texan Pacific I couples with the standard link. The Cllnway ball coupler, 
been in actua1.use. road has had it ill use five or six mon ths. A certificate from which has a loose ball in each drawhead, was the third one 

The Conway ball coupler has a loose ball in each draw· the superintendent was read. The cost will not be more tested. It uses the link, bllt replaces the pin wit.h the ball. 
head, uses link but no pin , works automatically with others, than $1 a car. It was one of eight recommended by a committee of the 
and costs about. *10 a car. It can be worked from side or The Skinner car coupler works with a link . and pin, and master car builders. The nex t  sbown w as the Hubbell, 
top, but promoter said good railroad men object decidedly is a new adaptation of the old style coupler. It is of recent which was a balance weight to hold the link level. The 
to working any coupler from the top of the car, as being patent, and is not yet in use. Union is too well known in this Vicinity to need mllch de
bazardous and llnnecessary. This coupler is olle of the Turner's coupler works in with the regular system and scription. It consists of a long latcb fastened in the draw
eight recommended by the master car builders for further cOllples with any other. It has a hook and lever. Its cost bar, which drops down of its OWII weight into the standard 
test. It is in llse on numerous roads. Two lettcrs were read is 60 cent8. It has been used hauling freight trai ns of 30 link. The Prescott is a nother invention using the link and 
showing wherein it had failed, by the breaking of its work- alld 35 tOilS per car, running over Alleghany and Ozark hook. All the above worked satisfactorily ill most of the 
ing lever. Commissioner Kinsley remarked that it would Mountains. The St. Louis and San }j'rl\ocisco and Baltimore tests to which they were SUbjected. Tbe freight yard of the 
bave to be seen. aod Ohio use it. Boston aod Maine was next visit ed, and tests made of the 

The Eureka coupler is automRtic; is in use on the Grand It appeared in answer to qupstion s  put by S. W. Hathe· Holmes coupler, which uses a hook in place of the common 
Rapids and Indiana road on· 400 cars, alld has been for way, attorney for the Boston Aut omatic Car Coupler Com- pin. It worked well. 
three years. Certificates from officers at the West were pany, that the Hine coupler claimed to be almost identical At the yard of the Boston and Providence road cars were 
read. with the Boston automatic car coupler, ami that the Jan- examined which were equipperi with the Cowell coupler. 

W. L. Everett's coupler has been in use on tile New ney coupler claims to hllve originated whatever is good for This is one of the eight recommended by a com mittee of 
Haven and NOl'thampt.on road 18 months. anything in the Hine. The Hine is i n  use on the New York, the Master Car Builders' Association. It consists of a hook 

W. H. Flagg's attachment to the old fashioued pin and New Hoven, and Hartford and the New Haven and North- working borizontally, alld does away entirely with the link 
link coupler was explai ned. ampton railroads and others. It seems that in the use of and pin. It is similar to the Janney coupler, hut has the 

Gifford's automatic coupler is in use on the Michigan and the Janney coupler it is necessary for a brakeman to go be· advantage that it can be uncoupled from either car. The 
other rllil roads. It is a comhin at ion of a quart er c ircle and tween the cars and throw Ollt the loose pin , so as to leave tests were eminently satisfactory, not a single failure being 
an inclined plane. Its cost in cast iron is *8 pel' car ; in it ready to couple, and tbat this is not s o  in the Boston au- recorded. From this place the commissioners proceeded to 
malleable, *13; and in steel, $16. It is used on 8,000 or tomatic. All three of these couplers are automatic swing the Boston and Al bany's freight yard, west of Huntington 
10,000 cars now in service, an d is the standal'd dra w bal' of hooks, dispense with links and pins, and coup le  with old avenue. The Ames cOllpler was first tested; it has a link of 
the Erie Railroad. That road has 2,000 cars with it at- sty le, and al l three are anxious for tests. a peculiar form, the lo wer side having a " lllg " or projec-
tached. Several other roads were named where it is Among the other couplers explained were the United tion which enters tbe link of the next cal'; the link is 
used. States and the Union, both in extensive and successful llse weighted at the rear eud , and is thus kept level .  The Ames 

Manly Howe's coupler was shown in model in a new in New England ;  the Smill ie. lillk and pin, in use on the is another coupler recommended hy the Master Car Builders' 
form. It has been tried successfully on the Alhany road Lackawanna; the Robinson,  l ink and h ook pin, patented committce. The tests resulted very satisfactorily. Oharles 
in another form, of which the new one is an improve· July 22, 1884; the Thomas Wood, of London,  Eng. , hook M. Hoag's coupler was n ext tested ; it uses the standard 
ment. and l ink; the Williams, patented last April, to be tested on link, and a doubl e pin is the principal point of noveIty. 

The Hatfield coupler has been tested satisfactorily on the the Fitchburg; the Wilson & Walker, of Fitchburg, com- The Hitchcock coupler was the invention of the master Cdr 
Boston and Maine Railroad. bined link and hook, much l ike the  Ames, but will uncouple builder of the Connecticut River Raihoad, It uses the stand-

W. S. Huntington's coupler is in use on two cars on the by raiSing either link;  the P. Ware, link and p in, automatic ard lin k and a pin shaped somewbat like a balf moon, 
Erie Railroad. with others, costs $6 a cat·, not yet in use; the James C. which is worked up and down by a lever, thollgh tbe pin 

�. B. Holme's coupler has been uSEld with great success Bund, hook, automatic with itself, not yet ill use; the Titus, works alltomatically by con t act w i th another coupler. The 
on coal cars running from Scranton, Pa. hook lilie Miller, except that it swings, couples automatically Hein coupler hus a horizontal hook, working automatically 

The Hine coupler has been used on the Chicago and Rock w ith other hook designs except the Janney, and is in limited with one of its kind. Most of the tests of the above were 
Island Railroad ,  the New Haven and Northampton, and two use on the Chesapeake and Ohio; the Colburn, which is an satisfactory in their results. 
other roads� improvement on the Miller; the Vance, new and not in use ; The Old Co lony freigh t yard in South Boston was n ext 

R. Hitchcock's coupler has been used nearly a year on the Bl'eyhan attacbment, common link and fixed pin ; the visited, and the  Wilson automatic coupler, another of t hose 
the Connecticut River Railroad; costs *9 per car. National link and pin ; the Coombs, automatic, hook and recommended by the Mastel' Car Builders, was first shown. 

Hilliard's coupl ing is in use on the Grand Trunk road and l ink; the Prescott, in limited and successful use o .n Central I It is very like the Ames coupler, but it  was tbought had 
the New York and Northern, and one other road. VermoIl't; the Stebbins, hook and link, automatic with it-I. some decided im provemen ts, one being that it can 00 un-

Charles M. Hoag's coupler has been used to some extent sel f ;  and the M. Ross, opposite hooks, catching into draw- coupled from either car. Tbe tests demonstrated that. it is 
on the Boston and Albany Rail road. heads, and both to be lifted to uncouple. an excellent coupler, certainly equal to any shown during 

Hubbell & Oo.'s coupler is a balance weight to hold the Many of the devices were strikingly ingenious, and a few the week. The Davidson coupler, using the standard link 
link level . No hooks, chains, bars, or rods are requ i red, seem to have come very neal' perfection,  and will bear close in connection with a pin of a peculiar shape, was tested 
and it is improved by being made hard and smooth by use. stlldy and careful tests. w ith satisfactory results. 

It cannot be banged to pieces in 100 years. The St. Johns- The commissioners accompanied by nearly the whole party The freight yard of the New York and Ne w England road, 
bury and Champlain Railroad have used it 27 months , all the of i nventors and prnmolers and hy a few practical railroad on Soutb Boston fiats, was the last place visited. Turner's 
time, having but a scant number of freight cars on their men made a tour of the rail road yards of Boston and vi- coupler was tested on four cars of the Baltimore and Ohio 
road. cinity. At East Boston they saw tested the Mark and tbe railroad. It uses a link and vertical latch or pin, but, as a 

John Howe, Jr., showed a device for adjusting the ordinary United States. Both scored successes, and elicited much ad- special l illk has to be used, it is scarcely probable t.hat it will 
cOllpler from the outside of the car. miration. Of course nearly all present were in a critical come into general use. One gentleman said that it was a 

The Janney coupler was explained at some length. It is frame 6f mind, and some were not back ward in pointing out step backward. Tbe tests were only partially successful, 
in very general use. Among the roads having it are the what they considered defects. The Mark coupler failed and utterly fai led when a standard link was used. Peck's 
Chicago, Burlington, and Qllincy, the Chicago and Alton, and twice in coupling with ordinary drawbars-once on account coupler was next tested. It uses a pin and link, both fixed, 
the Pennsylvania road. Tbe latter has 3,500 cars equipped of a link being so bent that there was not room for the hook and the tes ts  were quite satisfactory. A coupler patented 
with it. Cars furnished with it cannot be telescoped. to enter , and the other time because the concussion displaced by Mrs. Susan P. Moulton was the last one tested. ;It con-

Charles K, Cordrey presented the merits of his attach- the raised pin in the opposi te car. The United States failed sisted of a barhed tongue, the barbs on t wo couplers coming 
ment for coupling and uncoupling. He had n ot made ar- two or three times-once when the force was so great that together, catching each other. It worked only partially 
rangcments for cxhib ition on any railroad, nor is his appara- the car on which it WllS placed was thwwn back, and once successful ly. 
tus in use on railroads. when a low link was propped up so as to strike the lifting At all the tests a large number of gentlemen were present, 

W. Emmet.t showed his model for easy shackling and un- device of the pin at its highest poi nt. In the former case it and many brakemen watcbed tbem with special illterest, ex· 
shackling of trains, which he claimed greatly simplifies the was explained that the car should have had the brakes set, pressing freely their views, which appeared most favorable 
work of the train men and reduces the danger. He had or the approach shollid have heen more gentle ; in the latter to the most sim ple styles of couplers, and any coupler that 
just got his patent, and had no car on a railroad in use with it was claimed that the force was iusufficient, as more is re- used automatically the link and pin especially commended 
his apparatlls. quired when the link strikes the dog at the top. A train itself to them. 

Mrs. Susan P. Moulton showed a coupling of simple con- hand said that the failures were wholly exceptional. Some 
struction and low cost. of the inv!:ntors, however, shook their heads, and said that 

The Maulick coupler was sho wn . It is an attachment to the device required too n ice an application of l ink and pow· 
the old-fashioned link and pin. It works with a spring, and er; in other words, that it must be struck at just the right 
is in use on a coal railroad running from Pittsburg, Penn. , height and with nei ther too much nor too l ittle force, or it 
since February. The l ink and pin coupler, the exhibitor would otten fail. Aside from t his it W8.fl generally admitted 
thought, will not go out of uae for a long while, anu this to be a good coupler. The promoters of it were qllite an
attachment makes it automat ic. noyed hy what they said was an unheard of sl ip in its work-

Henry 1rlitchell showed a simple coupler, which is not ing, and they will doubtless ask to have it ohserved in act-
yet in lise. It costs *18 or *20 per car. ual use. 

T. B. Nutting's coupler unshackles from the top of tbe car, In the Fitchburg yards tests were made of the Janney 
and in case of accident will uncouple itself. (hook), the Boston of Minnesota (hook), the Williams of 

Simeon Nichols' apparatus works with a link and pin, and Brattleboro, VI.. (hook with a second shoulder), the Robin

is easily manipulated from the top or side. It has been used son of Ohio (lillk and pin),  the Smillie. of Newark, N. J. 
on the Boston and Maine Rail road. Oink and pin,  both attached), and the Archer (book and 

H. M. Sturgis' coupl ing is a coupling without a li nk or link). All worked well, and almost equally well, but the 
pin. It is of simple construction, and was patented last tests were few, and could have served only to impart a gen
June, hut is DOt yet in use. eral idea of the devices in action. After the commissiollers 

Peck's coupler was shown. It has been tested on the have seen all and hrought their preferences down to a few, 
Wheeling ano Lorraine Railroad, and its superintendent they will necessaril ysu-bject them toJongel' and severer tests, 
certifies to the merit of the device, or, better still, take the testimony of.the train Iill�n and yard 

The Marks coupler was explained, but the model was not masters who have worked and observed them under all the 
shown. It is in use a year on the Cleveland road. A link circumstances of ordinary use. 
is used, but not a pin. At the Lowell Railroad, half a dozen varieties of cOllplers 

The Loraine coupler was sho wn. It works automatically, I were tested. All the tests were substantially alike, and con

and can be operated when there is & tension on the train, sisted of pushing one car slowly against anotber, and at all
It is not yet in use, OthSI' time throwing one cal' swiftly against anothel', Ef· 

.. Ie ... 
To ltIake Kouml.s. 

Koumiss is considered a good restorative, Rnd is undoubt
edly a help to digestion. It can be made- by anyone. The 
following directions for making it are from the Weekly Medt
cal Review: 

Fil l  a quart champagne bottle up to the neck with pure 
milk ; add two tablespoon fuls of white sugar, after dissolv
ing the mme in a little water over f} hot fire; add also a 
quarter of a two cent cake of compressed yeast. Then tie 
t.he cork on the bot tle securely, and shake the mixture well; 
place it in a room of tbe temperature of 50° to 95° Fahren

heit for six hours, and finally in the ice box ovel' night. 
Drink in such quantities as the stomach may require. It 
will be well to observe several important injunctions in 
preparing the koumiss, and they are: To be sure that the 
milk is pure ; that the bottle is sound ;  that the yeast is fresh; 
to open the mixture in the morning with great care on ac
count of its effervescent  propert ies ; not to drink it at all if 
there is any curdle 01' thickening part resembling cheese, as 
this indicates that the fermentation has been prolonged he
yond the proper time. Make it as you need to use it. The 
virtue of koumiss is that it refreshes and stimulates, with no 
after reaction from its effects. It is often almost im possi
ble to obtain good fresh koumise especially away from large 
towns. The above makes it possible for any physician to 
prescribe it, 
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REIN SUPPORT. 

The object of the in vention herewith illustrated is to pro
vide a device for holding t.he reins  in such a manner that 
the horse cannot throw its tail over them. Each end of a 
U·shaped bar is provided w ith a l eg, the lower ends of w hich 
are held on a plat e fastened on a cross strap uniting the two 
hip straps. A brace rod extends from the middle of the bar 
to the back strap, a n d  is of such length that the legs will be 
incline d  upward and outward , as shown in the cut. On the 
bar is secured a rod which is paral iel with the dashboard , 

1 

HOYT'S REIN SUPPORT.  

and the ends of which are bent upward and toward each 
other to form loops (Fig. 1)  that prevent  the reins from slid
ing off the rod. The use of this device not only increases 
tbe  com for t  of the horse and relieves the driver of much 
care, but preven ts the " cutting up " which many horses in
d ulge in  when they get their tails over I he l ines. 

This i n vention has been patented by Mr. Edwin A. Hoyt, 
of Leb'lnon, Ill. 

• • 1 • •  
The New City Hall, Philadelphia. 

This splen did edifice, now progressing toward completion ,  
w ili have the highest tower o f  allY structure in  the world. 
The building is 489 feet 6 inches from north to south, and 
470 feet from east to west, covering 47:2' acres of ground. 
The w idth of the main tower i s  90 feet at the base, and its 
height 537 feet 4 inches. The center of the clock face will 
be 361 feet above the pavement. 

4 4 . , .  
CAR COUPLIN G. 

The draw head of the coupli ng-shown in sectional eleva
tion in Fig. 1 and in perspective in Fig. 2-is provided with 
two longitudinal s lots, one i n  the top and one in the side. 
In the upper surface of the b(\ttom is a groove, at the front 
end of which is formed a shoulder. Pivoted in  the forward 
end of the upper slot is an L-shaped coupling p in  whose 
vertical shank extends to the bottom of the groove and 
whose horizontal shank is weighted. Through the inner 
end of the slotted l ink passes a bolt carrying a spiral spring 
that presses the end of the link on the bottom of  the d raw
hearl . On the outer end of the l ink are formed prongs, 
wb ich project in opposite d irections. The inner end of the 
dra whead rests u pon a cross plate sliding in a frame se cured 
to the cal', and is pressed up ward by springs. 

When the link en ters the draw head, the end strikes the 
vertical shank of the pin, which swings inward ; w hen the 
end of the pin has passed, the pin swings back and th rough 
the slot in the l ink .  Each draw bead holds a link, a n d  as 
only o l l e  is used in coupling,  the idle one is swnng nut of 

SPENCER'S CAR COUPLING. 

the way through the side slot. When the d rawhead is to be 
connected wi th a cal' having one of the usual drawheads, a 
link is used having one end formed in the usual marlller and 
the other' e n d  forked. 

This invention haR beef! paten ted by Mr. C. B. Spencer, 
of Spiceland, Ill . . and particulars may be obtained from 
Mr. S. G. Hasti ngs, of same place. 

[OCTOBER t I ,  1 884. 
Stripping Photo FllDl8. TREE PROTECTOR. 

Take a developing tray larger than the n egative to be Tbe tree protector shown in the engraving, recently pa-
stripped , pour in sufficient water to covel', and,  for a whole tented by Mr, T. J. Longacre, of Kingsvi lle, Missour'i, is 
plate, drop in eight or ten drops of  hydrofluoric acid (the cheap, easily made and put in place around tbe t ree, and 
exact quant i ty can not be given,  as the strength of the acid forms a sure safeguard against damage from m ice, rabbits, 
is constan tly diminishing, though kept in a gutta percba tree w orms, and other pests. Plai n ,  galvanized, or painted 
bottle), place the negative in lhe acidulated water, and in a I wire cloth of a fineness o f  m�sh suited to the purpose is bent 
m in ute or two the film wil l  fri ll all round the edges and 
grad ually leave the glass. If the operation is slow, add two 
or three more drops of  acid, and gently rock. 

When the fi lm is loose, hold it at one end  and pour off 
the acid water, and wash by repeated changes of water ; this 
lengthens the fi lm wonderfully, but i f  the last washing  is 
done with equal parts of m ethylated spirits and water, it 
w il l  retum to i ts original size. This may be varied con
siderably by using more or less spirit. But on no account 
should undi luted spirit be used, as i t  makes the film coil out 
of all  con trol . 

Clean a plate with n i tric acid-larger than the stripped 
fi lm -dust with French chalk, pol ish wi th a dry cloth , and 
with a wet one w i pe a quarter of an i nch all round, coat 
with pla in collodion ,  and when set, or even quite dry, in
t roduce under the film. Adjust the film, and with a little 
care there will be no bubbles. Allow the film to dry, and 
coat with plain collodion. When this is dry, run a sharp 
pen knife th ree-eighths of an  inch from edge of plate, alld 
you have the gelatine film between two collodion films, im
pervi ous to  moisture, quite flat, and may be printed from 
(�i ther side. The acid is so di lute that any developing 
t ray may be used. -Pltoto. News . 

• I e · . 
PAPER FILE OR HOLDER. 

An improved file for filing bills, notes, and other papers 
h a s  been patented by Mr. Oscar H. Gehrs,  of Marine, III. 
From the upper end of a plate projects an arm, in the outer 
enn of w h ich is  held a short rod having a button formed on 
its lower  end. Frolll t.he lower part  of the plate a rectan gu
larly bent w ire extends upward, the free end of which is 

GEHRS' PAPER FILE OR HOLDER. 

pointed. A tube, or a rod havi n g  its lower end hollowed 
out, is provided at its upper end wit h a cnp in which the 
button closely fits. When a paper is  to be filed, tbe tube i� 
moved u p ward and slightly to one side (as show n  by the 
dottp.d l i ne, Fig'. 1). when the paper is passed upon the w i re 
in the  usual manner. The end of the  tube is then placed on 
the poin ted en d of the wire to prevent the paper coming off. 

If any desired letter is to be taken from the fi le .  the 
letters above the one to be remond are pushed upward on 
the tube, which is t.hen sw ung from the wire to al low the 
removal of the letter. 

The Cholera In Southern Europe. 

Cholera seems, from what we glean from foreign sources, 
to be paesing away from Southern Europe. But our Con
tinental exchanges still d iscuss the subject, and the people 
in many places exhibit the greatest alarm.  

Dr. Vulpian doe� not  venture on any forecast as  to the  
probable course of the cholera epidemic, but  he  says that 
subcutaneous in jections of morphi ne are the "grand remedy" 
on wh ich the  facu l ty m ean to rely should the  ch olera make 
its way to PariA. Professor Germain-See was the first to 
witness t he arrival of the cholera in Paris in  1865. It 
was brought into the city by a gentleman resid ing in the  
Boulevard Mal esherbes, w h o  had  heen to  see h i s  daugh ter 
in Amiens, where the scourge was raging. He died �f it, 
and the whole of the quarter in: which he lived became 
speedily con taminated , while the poorer quarters of the city 
enjoyed comparative imm unity from the disease. Nervous 
people will derive comfort from the Professor's assurance 
that fear is qnite i n capabl e  of producing the malady ; and 
i f, as is  now practically proved, cholera is  caused by the in
troduction of a �pecific microbe into the syst em, the state
ment may be accepted wi thout hesitat ion. It is obviolls 
that no extremity of n ervous terror has the power to gen
erate the smal lbst animalcule. Asiatic cholera was unknown 
in Europe before t ire  year 1R29--30, although it had existed 
in India for many centuries. 

LONGACRE'S TREE PROTECTOR. 

so as to encircle the tree, the edges being se wed t ogether 
with fine wire or cord. 

The top is  ben t  in to  a conical shape, the i nner edge heing 
close to the tree, and is creased to rOl'm rad ial ri dges w h ich, 
after the protector has been placed i n  posit ion,  are pressed 
d ow n  flat. 'I'h i s  shaped top  permits it to expand w ith the 
growth of the tree. The lower edge of tbe protector is 
placed in a shal low treneh . 

CAR GATE . 

In the side wall of the car is inserted a series of tubes 
screwed into a plate, the openings in w hich are sm aller in 
diameter th an the tubes, iu order to p revent the witbdrawal 
of Ihe  bars. 'l'he gate is composed of bars p l'Ojecting throngh 
the end wall  of the car into the tubes, and secured at their 
outer ends to a vertical bar. T h e  iuner  ends or  the bars are 
provided w i th rol lers to steady them in the tubes, an d the 
vertical bar i s  rurnished at its lower end w ith a rol ler that 
r£;sts upon the car platform, and supports the ouler end of 
the gate. The gate is formed w ith an eye in wh ich engages 
ei ther of the hooks at tached to the end of th e car and to the 
platform mil,  to hold the gate in either an opened or cl osed 
position .  A cord, secured to t i r e  upper end of the ver tical 
bar, extends under a pul ley attached to the wall of the cal', 
and over pul leys which bring it w i thin easy reach of the 
conductor ; by pull ing this cord the gate may be opened. 

This car gate is applicable to street and railway cars and 
platform exits, and may be applied wi tbout material cbange 
e i ther in  the cars 01' i n  the buildi ng. It may also be adapt ed 
to elevator doorways. 

Further' particulars regarding this device may be obtain· 

HUGHES' CAR GATE. 

ed by addressing the  i n ven tor, Dr. C. H. Hughes, 3000 Chest
nut  Street, St. Louis, Mo. 

.. 4 o , ,, 
THE sag acity of birds is iIlu,trated by a pair of ori oles in  

the Central Park, this c ity, who buil t their ne�t on a twig 
which they found too weak to support it. By means of a 
string ingeniously secured to the twig and branch above, 
the nest was properly secured. 
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THE ELECTRIC RAILWAY A T  FRANKFORT, GERMANY. 

The cit ies Frankfort and Offenbach are now connected 
by an electric rai lway ,  6 ,665 meters (about 4Ys miles) long, 
of 39 inches gauge. It leads from the old " Romerbrucke " 
Frankfort th rough Sachs-
enhausfm , Oberrad, and 
through the entire town 
of Offenbach. 

The t rains run over the 
entire route in about  25 
minutes. 

The a n n exen cut, taken 
from Uber Land undMeer, 
show� part of the engine 
and dyn amo house of this 
rai l way . 

Two steam cngines, of 
125 horse power each , 
drivc four dynamo elec

tri c machines by means  of 
suitable cables, from 
which machines the cur
rent is conducted t.hrough 
suitable cables and con
ductors over the cnt ire 
line. 

A switch is provided, 
regulati n g, governi ng, 
and d irecting the currents, 
as may be n ecessary. The 
cond uctors consist of 
tubes s l i tted a long the ir  
entire length at t ll e  bot
tom, and secnred insnlated 
on poles in about the same 
manner as telegraph wires 
are arranged. 

Jeitutifi t !mtritIU. 
have entered into a contract with Messrs. Yarrow and Co. , 
for the i mmediate supply of a stern wheel steamer for serv
ice on the Ni le ,  and she w ill be shipped in the course of a 
few days from Woolwich, In design she is like the Ameri-

sion tbat tbe steamer is the one best su ited for overcoming the 
difficu1 ti�s i ncidental to the navigation of the shallow por
tions of the Nile, and especially for ascending the rapids. 
In order that t h ere shall be the greatest possible dispatch in 

riveting up and starting 
the vessel , a large staff of 
engineers and shi pbu i lders 
from the works of tbe firm 
are to accom pany the ex
pedition. The s t eamer 
will be furnished w ith an 
upper and lower deck, and 
it is estimated that she 
w ill be capable of convey
ing from 400 to 500 sol
diers. She w i l l  be fitted 
w itb s e v e  r a 1 macbine 
gun s  moun ted at a con
siderable elevat ion,  so as 
to command an extensive 
range over tbe river banks, 
and, no  doubt, she will be 
found a valuable addition 
to the expedition. 

The Petrified W ood 
Illdulitry, 

In the said tube a smal l  ELECTRIC GENERATOR FOR FRANKFORT RAILWAY, 

The petrified forests 
near Hol brook, A ri . ,  have 
been purchased by a com
pany. They have com
menced the shipment and 
manu facture of tbe petri
factions i nto tablets, t i les, 
and various ornamental 
articles in building a nd 
finish ing. In tbis connec
tion the Prescott Minm' 

cylinder slides or runs, 
from w h ich a cond uctor extends do wn to the car and to the can stern wheel boats, and resembles Le Stanley, built by 
dynamo in the same in t lie  usual man ner. the  same firm for the Association Internationale for the navi-

By using th is  con d uctor the  inte rruption s ,  cut-outs, etc . , gation of the upper waters of the Congo, and wh ich, it may 
life avoi ciecj whicb are camed by frost and moisture,  when be remcmbererJ, was tested on the Thames in the early part 
the carria�e runn ing on a conductor is l lsed, as, for i nstance, of this year with great success, and i l lustrated i n  our pages. 
as on the Berl in  Lichterfelde Electric Rail w ay. The steamer just purcbased was built for Central America. 

The Frankfort-Offen bach Rai l  way was bui l t  by the w ell Sue is  80 ft .  in length by 18 ft. beam, and wil l  h ave a d raught 
known electrir:ians, Messrs. Sie mens  and Halske, of Berl in .  of 16 in .  on ly. She is bei ug shipped in pieces, al l of a size 

• ( • I • suitable  for band porterage, so that sbe can be sen t on to any 
Stern W h eel Stealller fo r  tbe Nile. section of the Upper Nile that m ay ul timately be d ecided 

In addition to the floti l la  of ri ver craft wh ich is be ing upon , and there put together and lau ncbed. Mi l i tary author
constructed hy various builders, the Bri tish Government i l ies, after much consideration, have come to the conclu-

has the fol l owing : " Gov
ernor Tritle in forms us that while in San Francisco he in
spected an establishment recently started for the cutting a n d  

polishing of  petrified wood taken from the wonderful forest 
of petrifacti on s existing along the l ine of tbe Atlantic and 
Pacific in  this Territory. The parties engaged i n  th is work 
s tate tbat th e  petrified wood is rapidly driving California 
onyx from the market as a material for mantels, etc . ,  a s  it is 
susceptible of a m uch finer polish a[]d is also more perma
neDt and lasting than that of the onyx. Several companies 
have already been formed for the purpose of getting 
possession of portions of tbe forest by pre-emption, "  
thus promising to further push the manufacture. 

SIEMENS ELECTRIC RAILWAY AT FRANKFORT GERMANY. 
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A. Ten Year Old Wood PaveJUent. 

To the Editor of the Scientific American : 
SIR : In the SCIENTIFIC AMERICAN for Aug. 16, I notice an 

article of  some length, in relation to the Kerr wood pave· 
ment. The description tilerein given w ith respect to the pro
cess by which it is laid is sim i lar to the process for laying 
the Flan nigan pavement, decidedly the best wood pavement 
ever laid in Washington. 

The Flannigan pavement is laid upon a bed consisting of 
crushed stone, cement and asphalt ;  tile blocks are round and 
of cedar, the interstices being filled with gravel and hot tar, 
the w h ole being covered with It substantial coaL of as
phalt and rolled,  making it one of the most compact pave
ments  in use. One of these Fl annigan pavements was laid 
in this city on Third Street, adjoi ning the U. S.  Botanical 
Garden s, and one on Eighty-th i rd Street, S. W. , extending 
from First to Third, in 1 874, which,  when taken up to give 
place to the Belgian pavement now being la id,  were found 
to be in  a perfect state of  preservation, the blocks being as 
dry as w hen first laid, and those that were l aid in the gutters 
and along the curb were as dry as any of the rest. This 
paveme n t  i s  impervious to water, al ld is I think equally a.q 
good, if not superior to the Kerr pavement. 

Very respect rully, 
Wasbington , D. C . ,  Aug_ :t8, 1884. 

.. ' 0 ' . 

J. E. BRUCE. 

A. S ulphu r  Well at Columbus, Ohio. 

11:1 the Editor of the &ientific American : 
In recent issues of the SCIENTIFIC AMERICAN I find seve

ral articles on artesian wells,  which cause me to here give a 
description of a s ix  ineh  driven well just comple ted at the 
tannery of 8chau maker Bms. ,  of tbis city, which after going 
through 60 feet of san ri and 36 feet of  clay struck bed-rock, 
into w hich they penetrated to the depth of 50 feet ; there 
struck a stro n g  stream of sul phur water, which i mmediately 
rose to the he ight of 10 inches above the surface. I have 
seen two pumps inserted which , combined, throw a 3 inch 
stream, and with that they s\Jcceeded in lowering the water 
about 14 inches, w here i t  would stop, and after stoppi ng the 
pumps it  would immediatrly rise to its standing  point. 
This well is by experts pronounced to be finest w ell of i ts 
kind in this State. Scores of people go there dai ly to drink 
the water and take it horne w ith them. At present the 
water is I!onduct.ed into the taunery ; but as some say i t  
possesse3 great hraling power, it is hard t.o tell what the 
ful ure will bring. 

A. L. SCHEIBLICH. 
Colu mbus, 0. ,  Sept. 22, 1884. 

===========-=._:_._. 
The FiltratIon o C  Orange, N. J . ,  Water. 

Last year the c i ty of Orange, N. J. , constructed new water
works, conveying the water through p ipes from a reservoir 
some miles away, which was sn pplied by a ruu n ing st ream. 
As the summer season advanced much complaint was made 
by the users of  the water t h at i t  was stale, had a bad odor, 
and was unfit for drinking or cooking purposrs. T h e  local 
newspapers took up the matter, and a number of articles 
were publi shed from corresponden ts,  com plaining of  the un
fitness of  the water for use and condemning the �ource from 
which the  supply came as unclean. The engineer of the 
waterworks main t.ained that the water was pure at the res
ervoir, and that the trouble arose from the water becoming 
stale in the pipes wiJen there was but l ittle water used, and 
that the trouble would be remedied by flushing the water 
through the hydrants. This has been done, and considerabl e 
im provement is observed ; but to render it still more pure, 
and to allay tbe prejudices of the co[}sump.rs; the fo l lowing 
method of filteri ng is to be adopted. The Orange Journal 
thus describes the process : 

" There are three flumes, the outer one communicating 
d i rect with the reservoir by means of three inlets, l oca ted at 
in tervals of about 12 ,  20, and 30 feet from the surface. The 
water passes into this flume precisely as it i s  in tbe lake. 
The second flume w ill he supplied w ith 400 bushels of fine 
charcoal, through w hich the water must al l pass, and enters 
iuto the third flume through a copper sieve. Both sides of 
th i s  th ird flume have a copper sieve ahout fom-teen feet in 
height  from the bottom, and the conduit  for supplying the 
c ity connects wi th  this. Into this lower part of the flume 
200 pounds of spouge w ill be packed, and thus all the water 
to be used will be filtered through tbis charcoal and sponge 
before it  reaches the consu mers. " 

The hints contained above may prove useful to other 
places w here tbe water seems foul, dead, al ld unwhole-
some. 

. . . . .. 
Enamel tor Meta". 

The following is said to form a good enamel for cast iron, 
wrough t iron , or steel , and we are inforll led that it will not 
crack on being subjected to moderate changes of tempera
ture. When an opaque enllmel is required, let us suppose 
a� a basis for vitrifielj photogmphs, about 8 parts of oxide 
of tin sh ould be added. Take about 125 parts (by weight) 
of ordinary flint glass fragmentH. 20 parts of carbonate of 
soda, and 12 parts of horacic acid, and melt. Pour the fused 
maiS out on some cold surface, as of stone or metal, and 
pulverize when cooled off.  Make a mixt  ure of this powder 
with silicate of soda of  50° B. With t h is coat the metal to 
be g1azed, and heat in a muffie or other furnace until it is 
fused, 
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WAGON SEAT. 

Bolted firmly to the side of  the wagon body is a post, B, 
to the u pper end of wh ich is hinged the horizontal bar of 
the bracket, D, supporting the seat. The rear inclinlld 
brace is rigidly secured at its upper end, and is slotted at the 
lower end to enable it to pass over a key, E, held to the post 
by a nut. The brace locks behind a shoulder formed at the 
upper edge of the head of  the key, which may be more surely 
prevented from turning by having its lower shoulder mor
tised in the face of the post. The seat is mou n ted upon a 
suitable spring fastened by bolts  to a sliding block, F, be
tween which and the spring is a wooden block. Each slid
ing block-a similar device is  placed at the other side of the 
body-is fitted to slide back and forth upon the upper bar 
of the bracket (as shown in t he cross section, Fig. 3), and is  
held in  allY position by one or more set  screws. 

Tv thro w the seat forward, as indicated by the dotted 
lines, it is lifted at the back unti l  the upper ends of the slots 
can pa"s over the shoulders of  the keys, when it may be 
swung over as indicated by the dotted l ines. In swinging 
the seat back into position for use the slots w ill pass over 
the heads of the keys, aud a lit tle greater down swing of  the 
seat will cause tile ends of thp. slots  to fall, and lock beil ind 

MILLER'S WAGON SEAT. 

the sho Jlder�. By removi l lg  the hi nge pins the seat and 
brackets may be lifted from the wagon. 

This invention has been patented by Mr. Alonzo Miller, 
of North Adams, Mass. 

PhotograpbIc Notes. 

FORMULAS FOR REDUCING OVER-INTENSE NEGATIVES. 

At a recent meeting of the New York Society of Amateur 
Photographers, Mr. Newton called attention to the dnn lrer of 
the injurious action of hyposulphite soda, contained i; the 
dividiug paper frames, upon gelatine plates as they are at 
present put  up and sold. 

He exh ihited several specimens in which the deleterious 
action of the chemical was distinctly visihle. The general 
effect WIlS to fog the edge, and frequp.ntly the w hole of  the 
plate, and thus seriously injure it for futu re u�e. As a rem
eoy, he suggested that the plates be packed in  tin or metal 
boxes, or that tile divigiou frames be varnished or shellacked , 
which would in a measure counteract any injurious effect 
of the chemicals contained in the paper. 

M ... F. C_ Beach presented the followillg formula for re
ducing negatives, which had been given il i m : 

No. 1.  
Water . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  ' "  l IS  drachms. 
Chloride or gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 Kl'alns. 

No. 2. 

A Weak &lution of Cyanide of Potassium. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 ounces. 
Cyanide of potassium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 grains. 

The plate to be reduced is soaked in water for a minute, 
and is then flowed over with No. 1 for half a minute; i t  is 
t hen washed, LOd flowed w ith the cyanide solution. The re
duction takes place gradually, and if the first application is 
i l l sufficien t, the operat ion shoul d  be repeated. 

A formula given by Mr. Newton was as fol lows : 

Water . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  10 ouuces. 
Sulphate of copper . . . .  . . . .  . . . .  . . . . . . . . . . . .  . .  . . . . . . .  100 grains. 

After the copper is dissolved : 

Bromide of potassium . . . . . . . . . .  . . .  . . . . . . .  . .  . . .  . . . . . 100 grains 

are added, which converts the solution into bromide of cop
per. 

One ounce of  t b e  above is added to two ounces of water; 
the plate is then soaked in th is  for a minute or two. washed, 
and put into a weak solution of hyposulphite Boda for two 
or three minutes, and agl\i n washed. 'rhe manipulation 
may be repeated should the reduction be insufficient. The 
copper solution may be used over and over. 

Another solution was : 

Water . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  1 ounce. 
l'erchloride of iron solution, as obtained at the drug-

gists ' .  . . . . . . .  . . . . . . . .  . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . . � dracbm. 

The p late is .laid in this for two or three minutes, washed, 
put into a weak solution of hypo for the S:1me length of 

time, wasber;l, and dried. 
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A formull\ given by Dr. Janeway consisted in dissolving 

9 grains of  ferrid-cyanide of potassium (red prussiate of pot
ash), by sti rring with a glass rod, in 3 ounces of a 5 per cent 
solution of hyposulphite of soda, which is sufficient to cover 
a 5 x 8 plate, and should be mixed on the day it is used. 

The action of the reducer is quick, and care ful watch ing 
is necessary. With a camel's hair brush, which has bee� 
dipped in  the solution , dense portions of a dry negative may 
be touched over and red uced. Care should be taken to 
wash off the plate after each appl ication. 

. f  • . . 
How to Photograph Paper Photograph •• 

In copying paper photogra phs the granular text ure of the 
paper in variably injures the copy, mnking it appear to be 
covered with wbitisb dots. 

A method practiced by Mr. Drnier, a Russian photo
grapher, says the British Journal of Photography, enables one 
to obtain a perfect copy in w ilicb all granularity is avoided. 

On copying the original it was il luminated w ith a strong 
side light, so as to minimize the gra in  as much as possihle to 
begin witil. The negative was made tolerably vigorous, and 
theu sl igbtly retouched. In printing (using a registering 
printing frame), when tbe impression had attained somewhat 
about half its proper depth, it was removed from the nega
tiv�, and a couple  of thin fi lms of gelatine-sucb as those 
used in packeting confectionery-were p laced upon it,  one of 
those films being tinted a pale blue, and the other colorless . 
The half printed sheet w as next replaced o ver tbe gelatine 
sheets in exactly the same position as it previously occupied, 
and the printing coutinued unti l  it was dark enough. By 
this method the details are prin ted first,  whi le  the second 
pri nting blurs and softens the pict ure, and prin ts out the 
granulari ty. An ord inary printing frame may be converted 
into a regiRtering frame by placing a p iece of sheet glass in 
the front, and laying upon the negat i ve, wilicb must have one 
corner and tw o  s ides abut against the interior sides of tbe 
frame. The other edges of the plate silould be wedged be
tween the sides of the frame. The negative being r igidly 
secured, the paper must be cut so that its top and one side, 
at least, shall form exac t ly a right angle. In replacing the 
paper in the frame, i f  care is taken t.hat the two edges ac
curately fit tile corner of tbe frame, i t  may be removed, t he 
films inserted, and tbe paper again replaced , pnvided 
that the same edges strike tbe sides of the frame, w ithout in
terfering with the result  or overhlurring tl.Je p icture. Very 
soft and pecul iar effects may be prod uced by this  process. 

Another method i s  to place the phot ograph in  It strong 
side light,  and in making half the time of exposure with tbe 
image exactly in  focus on the ground glass, then capping 
the lens and moving tbe back of the camera slightly withill 
the focal point, so tbat the image wil l  be a.1 i t t le out of focus ; 
then to expose one quarter of the time, recap the lens, 
and expose the last quarter with the rear of the camera 
sligh tly heyond the focal point. A negative wi l l  be pro
duced in wbich all appearance of granulari ty is dest royed, 
and from which pri nts may be made direct without the ne
cessity of double printing. 

.. . . .. .. 
Remedy Cor Frilling In Gelatine Plates. 

The tendency of the film on gelatine plates to frill and 
rise u p  off the  glass d uring development is  very com mon 
when the sol utions are warm. 

The Br. Jour. of Plwto. ,  of a recent date, contains a rem
edy described by Mr. Wat mough Webster, which, in his ex
perience, has proved to be valuable and useful. 

After the fri l l ed negati ve has been fixed it is washed a few 
minutes, and then immersed in an alum solution for one 
hour ; it is again wasbed and soaked for twelve hours-over 
night, for instance-i n a dish containing alcohol ; the dish 
should be covered w i th a sheet of glass to prevent the evapo
ration of the alcohol . At the end of twel ve hours the frilling 
or blistering will have en tirely disappeared. 

The Wagner Illstltute. 

The venerable Professor William Wagner is an unobtm
sive but most efficient benefactor of Philadelphia, of w hom 
many citizens know l i t tle or nothing. The Wagner Free In
st i tute of Science is an establishment entirely of his  own 
creation, which for many years has been doiug inest ima
ble good in  the northwestern part of the city. There he 
bas collected in commodious buildings a library, collectivns 
of nat ural history, philosophical apparatus, and many of 
the most costly alld useful featu res of a great insti tution of 
learning, which are open free to the public ; while lectures
also free-are del i vered by scien tific men every fall ,  w inter, 
and spring, which nre attended by thousands of young peo
ple whose means do not permit them to procure education 
elsewhere. Profe�sor Wagner has founded and endowed 
his Institute liberal ly, and according to the Ph i l adelphia 
Evening Bulletin, he has just added to the endowment a 
gift of thirteen fine new dwell ings, costing $165,000, which 
have beeD conveyed to the trustees, who will have the rental 
to use for thp. establ ishment. The wbole value of Professor 
Wa�ner's gifts to the Institute is over $600,000. It is �afe 
to say that no other Philadel phian Las, during h i s  l ifeti me, 
been so wisely generous to the publ ic as Professor Wagner. 
His Institute was founded about thirty years ago, and he  
has  reached the  great age of ni nety-two years. But he still 
takes an active interest and pride i n  his work, and it is  
hoped that he will live long to enjoy it and to render it still 

more efficient. 
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THE FISH RIVER CAVES, NEAR SYDNEY, AUSTRALIA. 

BY J. E .  RICHTER. 
These caves are situated about 80 miles west of Sydney, 

Australia,  and are some 3,000 feet above sea level, in an in
teresting mountainous locali t y. They were first discovered 
by a party of settlers in 1866, while in  pursuit of  bush
rangers. 

Apart from the cave sights, that attract so many visitors, 
the local ity surrounding affords an interest ing  study to tlle  
geologist and student of  n ature. A wall or r idge of l i me
stone, hard as flint, H nd several hundred feet in height, 
stretches across country for several miles, sometimes as a 
ridge, at other places as an arch or hridge span ning streams. 
One of these creeks, con taining a stream measuri ng several 
square feet in  section, disappears under the l imestone, em
bouching again a m i le or so further down. Its subterranean 
course has never yet been traced . Contiguous to its course, 
little doubt exists of many undiscovered caves, possibly sur
passing i n  beauty those at present shown to delighted visit
ors. In ages past this ridge of limestone, now so h igh 
above the sea, and 80 III  i les from it, was the bottom of tbe 
w arm ocean , the abode and regenerative ground of the  
myriad t r ibe of sbel l  fish _  Unearth ing a detached piece of 
I imestoue at grass from the  red soil, d ifferent forms of shell 
are discernible over the  surface of it, a substance in the soil 
eating 01' corroding certain parts of the limestone more t han 
otbers, leaving the shell form �  raised above the surface of it. 
Vie wing these forms, i t  is sign ificant that n one of tbe sllel l s  
originally forming a part substance of th is  l imestone were 
larger tuan l Yz  incbes in any section. Tbe l ine of junction 
of  tlle limestone with other rocks is visible at severa l  places. 
On the western side an indurated Silurian schist formation 
closes in u pan it . At the other, softer schists. An other 
creek, after baving worn out a passage for i tself tbrough t his 
wall of limestone, immediately joins the stream aforemen· 
tioned ; and it  is n car tbe junctron of these streams the ca ves 
are situated, so far discovered, and as shown to the visi tor 
by the care t aker--tlle caves having been wisely reserved by 
the govern ment of New South Wales from any private pro
prietary specnlation or interference_ Where these st reams 
lIave bored a passage through several bund red yards of this 
wall of l i mestones, traces are left sufficiently n umerous to 
show tbat said sl,reams bad origi n ally worked th rough at a 
much higher level ; in after ages gri nding deeper to the pres
ent bed. 

These caves are singularly attractivc. Tbe intricate gal
leries, hal ls, and passages in tbeir subterranean scenes are so 
truly magnificent that a person having once seen them is de
�irous of viewin� them again and again, new features being 
presen ted to lI is  view at each visit and at every turn. The 
strange forms tbat have been assumed by the drippings fl'(Jm 
tlle l i mestone are almost infinite, and are in beauty un sur
passable in t heir own charact e r  elsewhere. When lighted 
up hy tbe incandescent m agnesium w ire or o t her s trong l ight, 
these sublime cham bers, so stran gely formed by nature's 
hands, present a gorgeous spectacle, filled as they are with 
drooping sprays, coral growths, delicate pendants, gigantic 
columns, handsome shawls,  huge curtains, aud shadowy 
arches o f  the most fan tastic kind. There is a good coach 
road from the rai lway at Tara o a  to the Clives, 36 mi les. 

Tbe  cavernous limestone of the Fish River is b l uish-bro wn 
in color, compact, aod h ard ; fractures easily under the 
hammer,  leaving an edge sharp as tllat of  flint .  It is  capa
ble of taking a h igh pol i sh, al most equal to that of t lle New 
Zealand greenstone,  so mnch used in  jewelry ornamentation 
at tll e present tim e  in Australas ia .  At different  places about 
the caveR, where the  configuration o f  the surface has forced 
the many ani mals of tbe kangaroo species, large and  small, 
to travel on any narrow t rai l ,  t.he limestone is worn so smooth 
and pol isbed by the feet of these ind igenous animals t hat 
the face of the visualist is reflected to him as in a mirror at 
favorable spots. 

The length of tlle numerous caves in their various turns 
and curves, ascents and descents, would probably measure 
several mi les, taking about th ree days to view, while the 
Btudent may spend three days  more to advantage inspect ing 
the many stmnge overground features of tbe neighborllOocl ,  
Including tl le unique surround ing  woodland scenery, typi
cal ly Australian. 

The fissured condi tion of some of the l i mestone in th is 
locality is  due to volcan i c  u pheaval dist urbance. .Many of 
the.  smaller fissures have been fil led since the u pheaval by 
si l icates and spar, some colored, denoting the presence of  
oxides of i ron and probably ot her metals, from which also 
the hard carbonates deposited in such lovely and various 
forms on the wal L" or dependent  f rom tbe domes and arches 
of  the caves below,  have obtained their variegated and di
versified col ors. Some of these silicat es present an example 
of that rare combination ,  stratification and crystallization. 

For two or three years after discovery the more accessi ble 
caves were partly des poiled by iconoclastic incl ined visitors 
breaking away the best stalactites and carrying them off to 
adorn their homes. Then the govern ment assumed charge 
of these marvels of n ature, s ince whic ll time tlle caves 
are locked at their various entrances by i ron gates, 
and can now only be seen by the guidance of the caretaker, 
whose service is free of charge. t l]e  material for displaying 
l ight and cost of sustenance wllile there bei ng the only 
charges m ade. Much im provement bas been and is being 
made th roughout to enable v is itors, i n cluding lad ies, to bett er 
see tlle many wondrous sights with out the physical exertion 
�hat was necessary in former ycars. 

Treucbee bave been dug in many places, SQ tbat oue can 
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now walk along upright where once it was necessary to crawl 
along on hands and knees, or wriggle along, caterpil lar 
fashion, through passages that measured but 10 or 12 inches 
from tioor to roof. Bridges bave been throw n across cbasms 
and pools, wire ladders and stairs have been fixed at d ifficult 
ascen ts or descen ts, iron or IV i re rope railing guards the more 
dangerous side l ines and pits, and rocks and othH obstruc
tions have been cleared awny. 

It would be d ifficult, as it would be unwise, to compare 
these caves witb the .Mammoth Caves of Kentucky or the 
more recently dbcovered Luray Caves of Virginia, eacb hav
ing i t s  own characteristics-tlle .Mammotb, for theil' vast
ness and rosette covered walls ; the Luray, for tbeir  t essellar 
peudent features ; the Fish River,  for their spiked and fi l i
gree glasswork and shawl-drapp.d roofs and walls. 

The student of n atme, accustomed to find t h e  most exqui
si te  symmetry, form, and col or wb ere light and warmth are 
in most abundance, is surpri sed to find here, as in otber 
cavern�, tbat tlle most cbarming forms, figures. and colors 
h ave been slowly created in these undergroun d  corrid ors, 
in a temperature not more tban 60° F. , and iu darkne,s as 
in tense as that of some parts of tlle Black Tartarus, as be
lieved in by the ancients. Tbis silent, enduring evidence 
rather upsets the assertions o f  those theoristR who assert 
that the richest colors are not prod ucible except by the aid 
of light  or heat, or both conjointly. 

In some of these caves w e  w ere often confronted by what 
at first sight has tbe appearance of the filigree work of the 
glassblower, as i f  a member of  that craft had traversed with 
a portable apparatus, and had in  a haphazard fashion prac
ticed his art hcre and there in tlle most whimsical places, on 
walls, stalacti tes, in niclles, on arch under one's feet, and on 
dome 50 feet above. 

In some places our attention w as at.tracted to side floors 
apparently thickly strewn witll potatoes or turn i ps, covered 
by a lIal f inch of w hat appeared newly fallen snow. It is 
not snow, but a soft fungus or down closely resembling it ; 
and, u n l ike'a few minutes' fall of snow,  is the gradual gro wth 
or decay of  ages, no  doubt the product of  disintegra ted 
carbonates, tlle potatoes heing concretionary noduleR, proba
bly formed from the same substance. Near these and at 
otber places the walls present the appearance of an irregular 
patchy Beton concrete work , or the whitewashed dab plas
tering to be met with on the outside walls of tlle houses of 
the German peasant-at other places as if boys had been 
throwing smal l sn OWballs at the wal ls, w h ich had stuck 
there, white as snow, a portion of it as soft too. 

As illustrating the indestructibil ity of matter, the lime
stone, extremely hard tbough i t  be, wastes away in tlle pre
sence of aqueously saturated air, aud under certai n condi
tions on con tact with water, and is deposited at lower levels 
in  all those strange and curious forms that so exult  visitors. 

The caves that have their entrance from outsi d e  are but 
four or five in nu mber : The Elder Cave, Nettle Cave, I.Jurline  
Cave, Lucas Cave. The I mperial C ave, the  finest of all the 
number, was discovcred but two years ago. All otller  caves 
are but sub-eaves of tbese. The Lucas Cave is singular in 
its form, w inding downw ard as i t  does until, at its further 
end, we find ourselves directly under tlle entrance portion, 
but 200 feet lower. 

Let us pause a little, and think over tlle  eviden tly extra
ordinary slow grow th of tbat grotto of stalactites before us. 
From long contin ued observation , extending over a century, 
in tlle  l imestone caves of Europe and America, the results go 
to show that it takes a thousand years to make a foot in  
length of the slowest farming s talactites. It is equal ly cer
tain, however, from tll e  results of observations in  tbe same 
caves, that the same length h as become aggregated i n  100 or  
200 years, but the conditions under w ll ich each were form
ed being different. From one fal ls  a drop of water but once 
in two or tbree minn tes, much of the water previous to its 
falling as a drop being evaporat ed on its coming in  contact 
with air or a current  of air. From tlle other the water falls 
in an almost continual trickle. At the Fish River Caves 
the on ly observation as yet tftken waH hy the guide, who 
i n formed us that. at the en trance to the cave, and previous 
to the path being lowered, lie bad accidentally broken the 
tip off a stalactite 8 inches long by striking it with h is  head 
sixteen years ago. TlIe  new growth, the growth of s i xteen 
years, was but % of an inch in length by Va in thickness. 
the tllickness of the sttlm w llere broken off bei ng  about % 
of an incll . At tbe time of our v i sit, one to two minutes 
elapsed between the fall ing of each drop of water from i t .  
At  this rate it  m ust bave taken 360 years to form th is stalac
tite of 8 inches length previous to i ts b reakage. 

At one place, measuring about 150 square feet, we coun ted 
36 stalactites to the square foot,  from an inch to fifteen 
inches long, making about 5 , 000 delicate pendan ts in this 
sequestered nook. The longest s t alact i te  noted in t lll'se 
caves was about 20 feet or less, and the tallest stalagm j te 
about 10 feet, many of tbe latter assuming most peculiar 
sbapes, as of buman-Iike figures. hooded monk and nuns, 
of robed statues and statuettc:s, a f fish standing on their 
heads or tails, o f  candlesticks, as ill  Fig_ 2.  to the righ t.  in 
Nelly's Grotto. 

Throughout our �ubterran ean travels, numbers of  pools 
and basins from 4 i nches to 20 feet in diameter, filled with 
water as clear as the rlisti l led el�ment, continual ly met our 
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l ike n odules, m arbles, birds' eggs, etc. , interspersed with 
patches of dim i n utive coral forms, a sight so dazzling to the 
eye that i f  con tinued becomes a lmost pain ful .  

The SlIawl Cave, Fig. 5, nature has devoted to  the display 
of shawls, and there are curtains from 10 to 20 feet long. � 
to Yz i n ch thick, and 2 to 5 feet w ide. Some are nearly wh ite, 
wh i le others are more or less beautiful ly striated in  white, 
pink, yel low, and brown, l ike the markings v i sible in agates  
and othel' pre cious stones. A light placed behind these 
curtains reveals some to be opaque, ot hers tra n 8lncent,  a ll d  
a l l  extremely handsome. A tiny s tream o f  water trickles 
down tbe edge I)f each shawl. 

The Crystal  Salt Pans, Fig. 6, are a number of shal low 
bas ins  fi l l ed  with beautifn l semicircular sheets o f  gleaming 
water (basins d ry when pbotographed), each basin bei n g  a 
terrace, and catching tbe overflow of water from tlle one 
above it .  It was only after a second investigation that we 
could realize that the ruffled margins  and corrugated brims 
to these calcareous pools were bui l t  up by deposit ion of ma
terial con tained i n  the water i tsp l f, the deposit strangely 
taking place only at the point of overflow. Tbese basins 
are sometimes d ry, when they present the appearance of a 
numher of evaporated salt pans at a salt factory, t he hot
toms of  the basins being tben covered wi th sh i n i n g  c ry�tals. 
Viewing the pillars to the left rem i l J ds the v i s i t o r  of  the  
ru ined monumental columns met wi th  in Italy, Palest ine, 
or  G reece. 

Fig. 1 ,  Lolly Cave, is an overcrowded curiosity shop, the 
most splendid gems lI idden from view by i n ferior articles. 

Nel ly'S Grotto, Fig. 2, is an assemblage needing no  com-
ment. 

Solidified or petrified cascades and waterfal ls are numer
ous throughout the caves. A few are spotless white in 
color, others leaden blue, some stri ated i n  various shades of 
wh i te, pink, and yellow, wbile more are of a transparent  black 
or brown. The latter is also tbe prevail ing color about the 
d i amond wells, w h ere the carbonates are coated with a sur
face of crystals, tbe crystals being large. 

Dr. Schllelllann's Archreoiogicai DIscoverIes. 

. .  We may communicate ,"  says the Academy, " a  few more 
details in  regard to Dr. Scbliemann's important d iscoveries 
at Tiryns. The walls of the prehistoric palace he has disin
terred tbere are formed of l i mest one and cltly ; tbe latter has 
been turned into brick by the action of fire, while the stone 
has been burned in to limc. In some places the surface of t h e  
walls had been coated w i t h  stucco, o n  which traces of paint
ing can still  be observed. The colors used in tllese paint
i ngs are black, red, blue, yellow, and white ; and Prof. 
Virehow has pointed out that tbe blue is composed of Jlul
verized glass mixed with copper, hut w i thout cobalt. Onc 
o f  tbe paintings represents the same pa ttern as that fonnd 
on the roof of the tTtalamos attached to the Treasury of  
Minyas at  Orchom enos. Another depicts a man rid ing on an  
ox,  wll ose tail he holds. The artist has made three attempts 
to draw the tail, and has forgotten to ubliterate tlle two uo
successful ones. The pain,tings have been carefully removed 
aud sent to Atbens. Among tlle ruins of  the palace t wenty
seven bases of limestone columns have been d iscovered, but 
no drums, besides a sandston e  capital in the old Doric style. 
The chambers of  the building were ful l of objects of al l 
kinds, including pottery, obsid ian knives, rurie hammers of 
diorite. and grapestones. No iron has been met with, and  
bnt little metal of  any sort, though lead is relati vely plenti
ful. All traces of writing are equally absent. The pottery 
resembles that of .Mykenm, but the  presence o f  obsidian and 
the scarcity of  metal imply  that Tiry n s  WflS  the older ci ty o f  
the  two. As  has al ready been observed i n  the Academy, the 
scaLe and arrangement o f  the newly fonnd palace, w i th the 
two temples within it, are almost identical w ith those of the 
palace and two temples discovered in the second preh istoric 
city of Hissarlik. " 

PaIntIng Tin Koo£s. 

Tin on a honse top should be well painted once in four 
years. For roofs, light, cool colors are preferable,  because 
tbey refbct the w arm rays of l igllt ,  and thereby l essen t.he 
expansion and contraction of the metal and tbe shrinking of 
the boards undernea th,  and so lessen the l iabi l i ty of the t in  
to crack in the  seams. The temperature of attic rooms in  
summer wi l l  be  mater ial ly lower i f  the roof be painted w i th 
a light ratber than with a dark color_ The w riter h a s  
learned from long experience that tbe fi n est French ocher is 
the most economical pigment tllat can be used for that pur
pose. If, as is pometimes tbe case in  country houses, w here 
the roof is a conspicuous object in  tbe arch itecture of tbe 
building. a dark color be indispen sable, tlle use of pure 
Venetian red darkened w i th lampblack is recom mended as 
the most durable and economical. If by some process tbe 
oil used in roof paint ing could be prevented from becoming 
hard and brittle, it would be  a great gain . Thl' poorest 011 
paint, however, is bet ter than nl'glect ; and the be�t econo
my consists in keeping t. i n  entirrly and th oroughly protect
ed from the corrod ing  influence of dampness. Old paint, 
which has bllcome " fatty " from exposure to the atm osphere, 
is better tllan new for roof paint i ng. Not a d rop of turpen
tine should be used for such work . - T1te Metal Worker_ 

view, and in the stran/!."est and Blast unexpected of places - • •  I • 
too ; on top of II mound,  on sllelves 01' ledges, on terraces, SIR FREDERICK PELGRAVE BARLEE, Govern or of the 
or in niches, whi le  in vicinity of Fig. 6 is a sbeet of water Bri tisb island  of Trin idad, and a d istinguished man of sci
usually less than 6 inches in dept.h, 100 feet l ong, its bot- I ence, died recently. His vnluable services in promoting the 
tom glistening with pearls and other concretionary forms prosperi ty of Belize, Honduras, are well known. 
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THE KEELY MOTOR DECEPTION. 

Another chapter in the history of th is  time-worn, stock
jobbing decept ion was lately completed by a public exhibi
tion at Sandy Hook, N. Y. , on Sept. 20, of a pretended 
" etheric force" gun ; but wh ich III real ity, to our eye, was no· 
thing more than a clumsy air gun , from which a few bullets 
were discharged. Keely waR present and performed as a 
juggler, much to the satisfaction of tbe assem-
bled crowd of New York stock brokers, who 
seemed to relish the Keely jargon and the muddy 
clarity of his  absurd explanations. 

In brief ,  Keely and his assistants brought to 
the ground a sma ll air gun, show n  i n  our engrav
ings , w ith a cy linder charged with compresRed 
air. The cy li nder was connected hy a smal l  
pipe with the breech o f  the gun ; thin disks o f  
hard and soft rubber formed a part i tion between 
the breech air chamber and the bullet. The 
performance co o sisted fi rst  in the turning of the 
air  faucet by Keely, then while the air was fiow
ing through the small pipe i n to the air chamber, 
he struck on the rear part of the gun w i t h  a mal
let, by which he pretended to vibrate the " etheric 
vapor. " By the time he got through with tllis 
juggle the air pressure had accumulated be-
hind the disks sufficien t ly to burst. them , and 
then the bu llet was d ri ven out ; Keely then turned 
off the air, and prepared another charge. By vary
iug the thickness of the disks the velocity of the bullets 
could be increased or di m in ished as desired to su it the credu ·  
l i ty of t h e  aud ience ; and b y  tll is juggle i t  was pretended 
that the pressure of the " e theric force " increased w ith the 
discharging of the gun . The day following the " exhibi
tion " tile daily papers contained laudations of Keely's 
"great success, " the 
stock of the " Keely 
Motor Uompany " 1_ 
was t hereby sent up 
from 9 cen ts on a 
(\,)lIar to 15 cents, 
and the money of 
l.b e  delUded pur
ch asers was thus 
successfully netted. 

5 

� citutifi, �tutricau. 
the length 3 �  feet. Just forward o f  the trunnions, at the 
point F, tile muzzle unscrewed ; this construction was neces
sary to permit  t.be placing of the gas check in position . 'fhe 
section al view of the gun is not drawn to scale, and was 
n Jt extended to the end of the breech, as the inventor did 
not wisll to make public all the de tai l s ; we gi ve the drawing 
merely to show how the gas check waR secured and its loca· 

KEELY GUN.-LONGITUDINAL SECTION. 

tion.  A sleeve, c, having a bore equal to that of the gun 
fitted in an annul ar recess i n  tbe  forward part of the breecb, 
F. As the m uzzle was screwed upon, the sleeve was forced 
in unti l it firmly held the  gas check placed between the rear 
end o f  the sleeve aud a shoulder formed in the breech .  

T h e  gas check consisted o f  three d isks. havi!lg a d iameter 
of 1 % inch ;  tbe two front rI isks were of common hard rub
ber having a thickness of i ... of an inch ; the third disk-

� 

2 3 
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from tbe breech , G, of the gun to the magaz ine, A, which 
was made of wrought iron, and was 4� feet long , 8� inches 
outside diameter, and has a bore 5 inclles in d iameter ; tbe 
capaci ty was 5 gal lons. This magazine was connected by 
the w ire, C, to a second one,  B, similarly made, but only 
about half the size. The supply from the small to the large 
magazine was controlled by valves, as shown, and a valve 

governed the supply to the gun. These. maga
zines had been cb arged witll the in ter-atomic ether 
evolved by tbe generator heretofore alluded to as 
being in  Mr. Keely's sbop, and al though grave 
dou bts had been expressed as to the propriety of 
transportjng them upon t h e  rail road-owing to 
tbe uncertaio ty of tbe effect that w ould be pro
duced upon the vapor by the sonorific qual i ties 
of an express tra in-they arrived safely at the 
range. When tile valve of the first magazi ne 
was opened nothing could be obtained fro m  i t  

(tbis w as a preliminary part o f  t h e  trial, a n d  took 
place before the arri val of the guest s), and it was 
feared that the vapor had become " negatized , "  
but i t  was soon " reviv i fied " by a few sc ientifi
cally admini stered blows careful ly distributed 
between the big and tile l i t tl e  magazine. 

I t  may be Ilere mentioned that a wooden mal-
let which Mr. Keely held i n  his  hand produced 

effects which it is doubtful if tbe magic i an 's wand could 
even equal. A st roke u pou the l ittle magazine " in t ens ified " 
the qual ities of the oth er in which the " vivification " was 
kept up by a bl ow now and then delivered, and a sl ight 
tap upon tile end of the  " resonator, " H, ex ploded the 
vapor in  the breech and discharged the gun .  So we see 
that the " vi ta l izat ion " of the en t ire p lant  d epended 

very mater ially upon the j udic ious use of a mal let. 
In loadi ng the gun 

tbe gas check was 

4 first placed in posi
tion and the muzzle 

The foll o w ing is 
an accoun t of the 
apparatus and mode 
of working, as de
scribed and per
formp.d on tbis oc
casion by the Keely 
o p e  I'  a t o r  s. The 
force is d e l'  i v e d 

KEELY GUN.-FULL SIZE VIEW OF GAS CHECK DISKS AND CONNECTING TUBE. 

screwed up tight, 
w ilen the ball was 
introd uced at the 
m uzzle a u d  rammed 
home. Tile valve 
w as then turned,  to 
ad mit the vapor to 
the breecll, and after 
waiting a few sec· 
oods the end of the 
" vibrator," II, was 
struck, w h e n  t he 
c b a r  g e exploded. 
Tbe time i u tprven
i n g  bet w een the 

from an etheric vapor generated by machi nery special ly de
signed for the purpose ; this il l  ter-atomic etber is composed 
pr imarily of water and air mi xecl in tile proportion of half 
a wine glass of water to a bucketful of air. When this 
m i x ture is  placed in the genl'rator; w h ich is located in the 
inner recesses of Mr. Keely's shop in  Ph iladelphia, it is 
subjected to tbe i nfiuence of certain vibratory impulses 
wllich " negat ize "  the chemical affinity binding the elements 

placed next to the pressure-was of soft rubber packiug, sin
gle ply and -h of an incll thick. The exact size of these 
disks is shown in Figs. 1, 2, 3, and 4, Fig. 1 being the disk 
before ruptu re, F igs . 2 and 3 showing the hard rubber d i sks 
after the d ischarge, alld Fig. 4 showi ng the soft rubber one 
after the d ischarge. The broken disks also show the im
print made by the end of the sleeve. A spherical lead bullet 
having a diameter of 1� inch was used, the bore of the gun 

turn ing of the valve and the disch arge was, on an average, 
about s i x  seconds.  The first blow upon the  v i brator did 
not often cause the explosion ; it was n ecessary to st r ike it 
several times, but, as l uck would have it, the blows al ways 
preceded tbe d ischarge. Mr. Keely did not w ait a min ute 
or two  in order t.o convin ce skeptics that no explosion 
would take place until he struck the v i bl'!ltor. There 
was no appliance of an y kind by wllich the pressure in 

ei ther the maga-together and a 
d isruption e l l 
sues. 

�"�""���"'''�''��''''''''''''''�''''''''''''''''''''''''''IE==''''a. ............................ � .. � zines o r  g u n 
could be deter
m ined. Mr. Keely has 

discovered that 
sound not only 
annihilates at
omic force, but 
it a I s o  subdi
vides the atoms 
tll emselves ; and 
bence, although 
water bas yield
ed only p u r e 
oxygen and hy
dro!!en when dis
sociated un der 
tbe direc t ion of 
ordinary physic
ists who have 
been unable to 
cbange the ratio 
existing between 
a volu me of w a
ter and the  re
sulting volnme 
of gases, he has 
been enabled to 
fill large spaces 
with vapor under 
great pressure, 
simply because 
under his manip
u l a t i o n o u r  
a t  0 m s become 
h i s  mo lecu les. 
Incidental ly i t 

THE KEELY DECEPTlON.-THE VAPORIC GUN. 

We believe we 
forgot t.o men
tion tha t the gun 
i tself received 
considerable at
tention from the 
mallet. It had 
acoustic proper
ties pecu l iarly its 
o w n ,  and blo w s  
upon i t s  exterior 
set in action '  'vi
brators " d istri
bu ted tbrough 
its breech. Tbere 
were also vi bra
to rs forming part 
of the in teri or 
arrangement of 
each magnzine. 
N ineteen rounds 
were fired at It 
target placed 500 
y a  I' d s distan t. 
There was n o  
d ifficulty in send
ing the bullets 
th at far w ith a 5 
degree elevation. 
A con ical steel 
b u  I I  e t pierced 
four inches of 
p i n e  p l a n k 

may be stated that he claims to have obtained a vacuum 
of thirty-one pounds. The gun haR a spherical knob, 
secured to the breech , from which projected a round 
bar having a diameter about  equal to that at the extremity 
of the muzzle, The breech was 4� .iuches in diameter, and 

bei ng just sufficient to insure a snug fit. Vapor was ad
mitted througb the opening, G, to a chamber, behind tbe 
packing, having a capacity of one-balf pint. 

A copper tube, ri- of an inch external diameter and -h of 
an inch tnternal .(Fig. 5- beiDg a. cross !lection, .  full size) led 

placed a few feet from the gun. The noise closely resem
bled that caused by a common shot gun when loose pow
der.  having no ramming on top of it ,  is exploded. A 
small cloud of white vapor, which almost instantly dis
appeared, followed the discharge. It was impossible - to 
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detect, with the hand, any change in the temperature of 
the gun . 

The veloci t ies of three consecutive shots were measured . 
The tenth bullet traveled at the rate of 482 feet per second, 
the eleventh 492 feet ,  and the twelfth 523 feet per secon d. 

After the last shot llad bee n fired the tube was 
disconnected from the gear, and ,  the valve at the 
magazine being opened,  the v is i tors were allowed 
to examine the inter-atomic ether as it issued from 
the pipe. 

It had but a trace o f  odor, no taste, and 
b ad no  effect upon the lu ngs. Th is ended the 
tr ial . 

We saw nothing done by the Keely Vaporic Gun 
which cannot be d upl icated by the aid of comp ressed 
air. 

A gas check made of the same m aterial MI'. 
Keely used and held in the same way is st  rong 
en ough to w ithst and air at a pressure amply suffi
cient to drive a bullet with the velocity he ob
tained. 

At the lo west calculation and allow ing a wide 
margin  for sa fety , his reservoirs would hold air at a 
pressure of 20, 000 poun ds to the square ineb ; thi s  
quantity would  be sufficient  to fire twice ni neteen 
rounds, and since the th i ckness of the gas check 
w lluld govern the vel oc i ty of the ball, the  last sh ot 
would have a velocity equal to the  first. Many 
more than n i neteen shots could be thrown by the 
aid of the saIlle apparatG� he used, substituting air 
for inter-atomic ethel'. 

We estimate that Keely used an air pressure of 
800 to 1 , 000 pounds to the square inch to break his 

J,itufi£i t jtUtritlU. 
THE ANT LION. 

BY H. C. BOVEY. 
Although the pecul iar habits of tbe an t lion (Myrmeleon) 

have been repeatedly described by naturalists , many persons 
do not yet seem to be aware of his existence. Hence it may 
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the only thing to be done was to abandon the pit and dig a 
new o l l e  in a more favorable location . 

When all is made ready, the ant l ion lies m otionless as if 
d ead, and w ill con tinl)e to do so for days and even wet:'ks, 
awa i ting his prey. Voracious as his habits are, he rejects 

whatever is dead . '1'0 one th at had fasted a fort
night I offered a luscious blue-bottle fly, but in vain,  
because the fly was n ot alive. On catcLJing another, 
and a l arge one, stripping off i ts wings , I let it fal l  
directly into the expectant jaws, and it was seized 
instan tly and dragged under the sand to satiate the 
hU lJger of the vorac ious foe. T he fly w as three 
times as large as the ant lion, but in an h our the 
carcass was tossed out of the pi t , hereft of its juices ; 
the damaged wal\� of the  pit b ad been repaired , and 
Myrmeleon was ready for furtLJer suppl ies .  Sel
dom does any victim escape. 

A youllg ant lion was seen by a friend o f  mine to 
g rasp the abdomen of a large fly that had i nvaded 
h i s  den, and not being strong enough to conquer, i t 
held on with a grasp so tenacious as to be lifted into 
the air and carried to a considerabl e distance be fore 
relaxing i t s  hold . It i s  frequently the case that  an 
ant, on find ing himself slipping into the pit,  will  use 
his utmost e n deavor to escape ; but l lsual ly a sho wer 
of sand brings h i m  down into tbe vortex. It is not 
true tbat the sand is  aimed directly at the victim. It 
is thro wn \\p at random , and one shower i s  followed 
by another till the desired object is acco m p l ished. 
The ant lion varies his methods w i th different sorts 
of ants. When the carpenter ant, whose jaws rival 
those of his foe, falls i n t o  the pit, he is seiztd and 
held aloft in such a way as not to be able to fight, 

gas che�ks an d d ischarge the bullets. 
A lthough when new in ventions appear it m ay be 

necessary to coin ap propri ate terms,  we should not 

THE PIT OF MYRMELEON, WITH A COCOON NEAR THE MARGIN. 
while the ant l ion com placently sucks out his  juices. 
Equal caution is m ani fested in  attack i n g  the pave-

think i t  essen tial to resort to a heterogeneous commingle-
ment of absurdities. 

Furni ture Woods. 

A generation or more ago the most ndmired wood for 
furniture p urposes was mahogany. Until quite recently the  
taste for mah ogany has  heen h e l d in aheyance, and black 
walnut has long reigned the king of the furn iture woods. 
Before m ahogany control led the popular desire, cherry was a 
favorite, and our white walnut or h i ckory was used to a 
considerable extent. These old fashioned w oods are coming 
into favor again, an d very fine effects are prod uced 
by the con tra�ts of cherry and hickory, and by 
mahogany and h ickory. Mahogany and cherry 2 
blend adm irably as shades of color instead of con-

. 

trasts. Tbe so called " bran ch "  mahogany, that in 
veneers on the fronts of bu reaus and i n  the frames 
of mirrors formerly produced such impossi ble ef

fects of gra in ,  has given place to that of p lain 
straight grain , the effect of color rather tban of 
grain being des ired. 

Except yellow and black birch and the satin and 

be worth while to lay before the general reader some of the 
facts that have been gathered, partly by i nquiry, but ch iefly 
as the result of my own observat ions .  

In qu iet nooks, where the  soil is dry and sandy, and es
pecially in  the hollows left by the roots of d ecayed and 
fal len trees, the chosen resort of bURY col onies of a nts, one 
may have noticed conical pits, from half an inch to two 

inches in diameter. Each of these pits is a trap , a den , in
h abited by a creature as ferocious as the tiger n n d  as su btle 
as the serpent. Scoop u p  the sand thus excavated, spread it 
out on a paper, and you will see a small, oval, sluggish 

ment ant, whi ch carries a sting . I have to ack n o w
ledge that I once l eft six ant lions of about the same age and 
size in  a cigar box half full of san d ,  whe re each had n sepa
rate pit, and neglect ed to make provision for their being fed 
during my abse nce of several weeks. On my return I found 
but one sym metrical pit, inhabi t ed by a s l eek , fat ant lion , 
while around the margin lay the five dry sh el ls of hi, broth
ers. This case of cannibal ism is the only one of the sort 
that has fallen under my observation. 

Havi ng existed for a long time in a larval state, the 

Myrmeleon prepares for himself a spherical cocoon, in wh i ch 
he passes forty-two days . Toward the last of the pupa state 

the jaws become serviceable, as the insect uses them 
to gnaw h is way through the walls of  the cocoon, 
whence h e  escapes as an imago, leavi ng the jaws 
beh ind  with the larval ski n cast in the transforma
tio n .  The imago is an elegantly shaped dragon fly, 
bearing as little resemblance to its p ri m itive form as 
does the butterfly to the crawli ng caterpi llar. 

My experiments  h ave been l imited to a si ngle 
species, MY1'm.eleon immaculatu8 (De G eer) ; the 
specimens being froID In d iana and Michigan .  This 
species, however, is  w idely d istrihuted, from 1\Jassa

birdseye maple , there are few of our native w oods THE LARVA-NATUR· THE PUPA-SIDE A ND cbusetts to Georgia and M i u neRota. There are two 

that show a very d isti[]ctive gl·ai n. Th is makes AL SIZE. THE JAWS -MAGNIFIED. FRON T VIEWS. OJ' th ree species of pit-forming Myrm.eleon8. besides 
them valuable as foi ls  to the more errat ic grained 
woods of the tropics. O ll e  of these, the coco bolo, of a deep 
red color, with broad striated grain, works up beautifully 
w i th the cherry, making a complement of tin ts, or with 
tbe h ickory, showing a con trast of color and of grain . 

According to the statement of a prominent dealer in  
furn i ture woods, our cherry and h ickory are coming rap
idly into demand , and for foreign woods the mahogany and 
the com paratively l ittle kno w n  coco bolo are much called for 
by makers of fine furniture, carvers, and intern al finishers .  

.. 4 • � .. 
John W. Garrett. 

John W. Garrett, Presi dent  of the Bal t imore and Ohio 
Rai l road since 1 858, d ied in Balt i more , Sept.  26, in  the 65th 
year of his age. He was born in Bal t i m ore, graduated from 
Lafayette Col lege, entered his father's banking house at the 
age of 19, and w as made president of the great railroad with 
which his name h as si nce been associated at tbe instance of 
Mr. Joh ns Hopkins. From that time tbe road has regularly 
paid dividends, and the stock has advanced from $57 to 
something over $200 per share, largely due to his enterpris
ing and energetic management and constant person al super
vision, under which the road has been extended and branches 

huilt to make i t  one Of the main trun k  l ines of the country. 
Mr. Garrett was also during this period the head of his 
banking house, wns op.e of the trustees of the Joh ns Hop
k i n s  estate, and conn ected w ith many other local inAtitu
tions. 

bug, whose main anxiety is to get out of sight  as quickly as 
possible by crawlin g backward i nto the sand . Observe h im 
closely , and you w ill see that his head is fu rnish ed with a 
formidable pair of jaws. This ugly l ittle fellow is the larva 
or Myrmeleon . 

In my l ibrary I have placed a box of sand i n  which are 
kept a number of these ferocious pe ts. It i s  interest ing to 
wa tch the p rocess of digging the pits. The ant lion plows 
a circular furrow, going backward all the while, and shovel· 
ing the sand with his IJroad an d  flexible tail. It is invariably 
thrown outward from the cenler, A second and inner cir-

several otber ki nds that prow l around o n  the surface 
for their prey. Thos(l desirous of  inves t igating further will 
find that there have been excellent descriptions published by 
Dr. Hagen , in the " Smithsonian M iscel laneous Collect ions," 
vol. iv. , and by the same author in the Entomologisclte 
Zeitung, 1873. Other authorities are Brauer, Emerton, 

McLachl in , and McCook. 
It g ives me pleasure to acknowledge obligati ons to Mr. N. 

B. Pierce, of  Ludington, Mich . ,  not on ly for facts and ref· 
erences, but a lso for tbe draw ings serving to i l lustrate this 
article . 

• • • 
Cholera and Macaroni. 

If it is a fact, as alleged by Professor Koch , that cholera 
is the result of a m icrobe , what is  to p revent the transm ission 
of this dread disease to other countries from Italy, n ot only 
through the export o f  fabrics, etc. , alon e , but from ol i ves, 
oli ve o il , pressed and preserved frui ts, m acaron i , and other 
edible com mod ities sh ipped from that beau tiful and produc
tive country, where the cholera has been raging w ith such dire 
resnlts ? Be that as it may, a correspondent of the London 
Times writes to that journal, warn ing- people agninst the use 
of  macaroni and other pastes made in Italy , an d special ly in 
the neigh borhood of N aples. Supposi n g the theor ies of 

Professor Koch to be correct ,  w e can l l ot imagine a more 
likely agent for receiving a u d  tram 'Dl itting microbes tbnn 
m acaroni, from What we hnve wi tnessed of its man u fac t ure 
in the neighborb ood of Naples. The factories for the  manu ·  
facture of macaroni,  between Naples and Pompeii, do not 

.. . . , • presen t, duri n g the coolest and healthiest seasons, a pleas· 
Snow Water Impurities. ing or appetizing sensation to t hose wbo are fond of the 

Under the heading of " The Beautiful Snow , "  the Micro- THE IMAGO OF MYRMELEON, JUST EMERGED FROM THE paste and witness its man ufactur e for the first time. 
scope points out the kind of organ ic impurities found in snow,  COCOON. Macaroni in the course of its man u fact.ure is hung to dry in 
which , added to what we recently quoted on the same sub- the open air amid clouds of dust, flies, and stench of all 
ject, very con clusi vely shows th e fallacy of the idea that cle succeeds the first ; and th is continues until a con ical pi t kinds, the locality where it is made being in the dirtiest and 

mel ted snow forms a good subst itute for distilled water. is comple t ed , at the bottom of which the ant lion lies, wholly poorest d istricts, and where it is said the cholera has been 
The i m purities are as follows : L iving in fusoria and algre, concealed except as to his jaws. Occasionally a small peb- raging the severest. The Time8 corresponden t cheerful ly .  
bacilli a n rI  mic rococci� mi tes , d iatoms, and great numbers ble, or other obstruction , will tax the ingenuity of the insect i f  not playfully, closes his articl e  b y  rem arking : " One has 
of fun gi spores ; also fihers of wood, mouse hairs, pieces of worker. He will lift at the load with either head or t ail, as only to think. of this important article of food , wh ich is  so 
butterfly wings , skin of larvre of insects, cotton fibers, pieces is most convenient, trying to jerk it out of the pit. I have much used, being mani pUlated by plague stricken workmen, 
of grass, epidermiR, pol l en gmi b s, rye and potato flour, seen the effort repeated twenty t imes be fore patience met who n o  doubt sicken and die amid the macaroni which is 
grains of quartz, minute pieces of roofing tile, and bits of wi th its reward. In other instances the obstruction would bei ng prepared, u nder such horrihle conditions, to send 
iron and coal ! - exceed the ant lion's combined skill and strength, and then broadcast over the world and spread the pestilence. " 
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Does Death Sting " 

Dr. G. L. Beardsley, in the Medical and Surgical Reporter, 
concludes that the dread of dying is quite as intense as the 
instinct of self-preservation. Indeed, i t  is not improbable, 
adds the doctor, that n umbers would care less about l iv ing 
were the modes of leaving the world a theme for happy con
templation , or  an inno vation to the routine of plodding that 
was agreeable. One is remarkably exempt from the crime 
of hasty i n duct ion i f  he affirms that there is no sane or 
healthy mortal w h o  antici pates his extiuction with any de
gree of pleasure. The function of dying is absolutely vege
tati ve-we fall to pieces l ike a flower. This very fact, that 
the process is chemicltl ,  confirms us in the conclusion that  
t he  final " th roe " is as painle�s as  the inconvenience is  
nothing to the fretal  pi lgrim when he touches on daylight.  A 
m oment's examination of the way we are to die will  show 
marks of goodness i n  our " taking off. " Tbe degree of sen
sibili ty  is  proportioneel. to the i ntegrity of the t issues. An 
inflammatiou heightens i t ; age depreciates it. Any defect 
in nutrition d isturbs the  com fort of the individual until the 
carbonic ap-id generated in the devitalization of tbe blood be
comes fixed in the cells or is  no longer d i splaced . The sen
sory gangl ia  everywhere part with their irri tability by vir
tue of this poison, ancl cease to conduct currents .  The cri
teria of death are bei n g  satisfied, and the process is consum
mated when this ext i nction of sensibil ity prevails at the 
ult imate fi laments. During the progress of this dissol ution 
of the nerve force,  this creeping 011 of the numbness of de" th, 
the ind i vidual is rapidly passing into a condition of repose, 
and instead of torture or pangs, a degree of sel f-satisfaction 
oft approaching to enthusiasm is r�alized .  The sensations pe
cul i ar to the therapeutical operation of opiuUl, hashish, ether, 
etc. , are not im prob�bly aki n  to the men tal activities of tbe 
dying. Barring the hallucinations experienced i n  the stupor 
as it gains  on the subject, the moribund is familiar with 
naught that borders on sufferi ng. This  carbonic acid has 
poisoned or u arcotized the several ganglia, and reflex pro
d uctions are interdicted. A C()Dsummate analgesia prevai ls. 
In short , the notion of pain is forbidden the instan t that any 
stimul us fails to exc i te a response. The condition to this 
irritability is that the nerve center and track be sound. If 
this vigor vani sh es, reflex phenomena are at an end, and 
suffering, physiologically speaking, is impossible, because 
of the arreRt of the function of the sympathetic. 

Fortu nately, for a wholesome study of one's dem ise, there 
are assu rances abundant, from vivisection, the testimony of 
those who have been restored to consciousness, anel. the 
affirmat ions of the dy ing, that there is 110 physical recoi l  
from death. Bu rney tried 1mI'd to  resist the  efforts made to  
resuscitate h i m  from d rowning, so  bewitched was he  by  h i s  
llrolon ged Rlumber. Dr .  Holander, the traveler, w as so  de
ligh ted with the sensations of excessive cold, that he was 
the first to J ie dOWll  in the snow to realize the luxury of such 
a death. Wm. Hunter was sorry he was not able to " w rite 
how easy and delightful i t  is to die." Infants die as serenely 
as they breat he. and not a fe w among the advanced in years 
treat death  as a friend to their i nfirmitit;s. Hanging is natu
rally ratcd , next to cruci fi xion, a most distressing procedure. 
But it is reported of those who have been saved from strangu
lat iOll ,  that tllp, agony prom ised to be brief, and was rapidly 

$citufifi t �mtriCIU. 
in the idea that not only the colors of a flower, but various 
other marks on leaves, stems, or roots are typical of their 
medicinal properties ; for exam ple, the spotted lung wort 
possl's,;es heal ing powers in consumption, the scarlet poppy 

has been used with good effect in erysipelas, aud the asara

bacca, p rovincially cal led the foal's foot, or wild gi nger, 
w ith its curious ear-shaped leaf, was formerly an unfai ling 
remecly for all the pains that affect that organ,-Science 
Monthly. 

.. . . . . 
GAS PRESSURE MODERATOR, 

March 13, 1880, we had occasion to notice this invention. 
The i nventor says he took the advice g iven in our hand 
hook to in ventors, entitled " Hold the Fort , "  to retain the 
controll iug interest in his patent ; and that from small begin
ni ng thousands of these machines have been manufactured 
aad are n o w  in use, 

The manner in which this pressure regulator operates 
will be readily understood by reference to the illustration. 
The gas is received from the street through the service pipe, 
and passes into the meter at its inlet ; there i t  is measured, 
and passing u p  into the moderator (the arrows indicate the 
cou rse o f  the gas), fi lls the space under the float, A. When 
one burner is open this float drops and opens t he valve, 
D,  an d let.s out of the gas meter j ust enough gas for that 
one, at a rate of pressure from w hich all the l ight i s  de
rived from the gas, and so on for every hurner that is  opened .  
If one burner is  closed, the float, A, rises, cau ses the vah'e, 

DE PALOS' GAS PRESSURE MODERATOR. 

replaced by hal lucinatious of a fascinating variety. D, to close also, and so on ftlr every hurner that is closed. If 
One would fai n bel ieve that the kind God w ho suffered the pr�asure from the gas works increases wh i le one or more 

us to feel no sigh in comi ng woul d t.ake no delight in turn- burners are i n  use, t he valve, D, drops and retards the  flow 
ing our farewell into wri th ing-nay, be does not quit us at of gas. If the pressure of gas goes down from the works, 
the last. He is our greatest benefactor in al lowing us to I the valvc,  D, opens a:Jd lets out  more gas, w hieh is not 
sleep out of weariness. Death is, assuredly, no tax collector ; forced to the burner or burners, but is admitted through 
its " jaws " are not the clutches of an assailant ; there is the  meter just as the demand is made. 
no " victory to the g rave ;" the ghost speeds away from us Those who have used this  invention furnish some slrik. 
as it en tered, with no ruffie. The sellse of death, as Sh ake- ing test i mon ials of i ts efficiency as a gas saver. One large 
speare bas it, is most in apprehe n sion. It is the  fear of the New York house, whose consumption formerly amounted to 
lonely n ight, not tbe throes of nature, that makes the leav- $6,000 pel' ann um, claim to have reduced the same by the 
ing painful. use of this moderator to $4, 000 per annum ; and the  ill-

.. 4 • I .. ventor est imates 33Ya' per cent as a fair  average of tbe reduc-
Medical Herbs. tion of  gas bills by its use. Among other th ings, which is 

The indigenous plant� of GI'eat Britain are too much ne- not a very small matte I ' ,  i t llccompl i shes a more perfect 
glected in t h e  presen(age, for persons are apt to run after all combustion of the gas, thus prevent in g the smoking and 
that is rare or novel in the form of  m edicine in preference sooting of  the ceiling�, due to imperfect combustion .  Also, 
to cultivating 011 1' native herbs, so many of which are rich w b ere " water gas " is used , it reduces the amou nt  of car
in curati v e  properties. The balm and the dandel ion, for in- hon i c  oxide. This  water gas is now a l arge pl"Oportion of 
stance, are l i tt le  valued, yet the li rst is an admirable tonic, the producti on i n  this and many other c i t ies, al though the 
and  the ot her a first-rate l iver medicine, The balm is, compan ies usually t ry t o  keep it  a secrct .  
strictly speak ing,  a n at. ive of the sout h  of Europe, but it has The  inventor says : " The consumer who neglects to place 
been gro w n in our gardens from ti me immemorial. and the this invent ion on his m etcr loses every three to �ix months 
first record I can d isc over of i ts being used med ici nal ly rests a sum of money equal to the cost of one of these instru
with the Arabs, who aTe 8aid to have taken i t  to strengthen men ts ; that is to  say, he pays the gas com pany for the value 
the nerves : hut I can remember the t ime when " bal m  l ea " of the gas wasted in his house. " About September 21, 1 881,  
was drunk  by the laboring classes in South Wales almost as and up to November 27, 1883. this  instrument was known 
freely as tea i s  now taken by Engl i sh cottagers , an d most as " the Owl  Gas Pres�u re Moderator, " but by legal pro
certainly hysttria was at that period a disease unknown ceedings the name was changcd. 
among th e working classes. Not so now, alas ! The inven tor is Mr. James S. De Palos, No, 822 Broad-

Dandel i on j,; admitted into our Brit ish Pharmacopreia un- way, New York. 
der the name of Taraxacum, and regularly prescribed in dis· ------_--', ..... �, -4 .. _-----
eases of the  l iver  and spleen ; but the poor people were at ManuCacture of" Etching Ink . 

one time accustomed to make a- decoct ion with the r()ot_, According to Mul ler. a l iquid for etching on glass has re-
w h i ch ans w ered nearly as w el l  ag the  cbell l ic!l lly prepared cently been i ntroduced into commerce, and can be used with 
extract, and  the leaves when blanched are taken by the an ordinary pen.  It consists of hydrofluoric acid,  am mo
French i n  salads. It is l i kew i se a valuable ant iscorbutic. n ium fluoride, and  oXHl ic acid, a n d  is thickened w ith bari
People put, great faith in the doctrine of signatures during um �ulph ate. A better ink is obtained as follows : Equal 
tbe fourl een th and fi fteenth ceutnries, hut it i s  now nearly parts of t he double hydrogen ammonium fluoride and dried 
exploded. It was bflsed upon the follow ing hypothesis, that p reci pitated harium sulphate are ground tow·ther in a por
every natu ral production ind icates by some ob:vious external celain mort ar. The mixture is then treated in a platinum, 
mark the diseases in which i t  is efficacious ; and for my ow n lead,  or  gutta-percha dish with fuming hydrofluoric acid, 
part I really believe that there is a great deal of truth until the latter ceases to rcact.-Dingl, polye. 

L OCTOBER I I ,  1 884. 
The International Electrical Exposition, 

Philadelphia. 

(FIFTH PAPER.) 
These are the last days of the Exposition, and, as one 

succeeds another, it brings w ith it an increased n um ber of 

visi tors. Barring Philadel phians, there may safely be said 
to be very few ,  if any, vil"itors who come here out of pure 

curiosity. The observations of tbe officers of the Frank lin 

Institute, favorably situated to learn the facts, do much to 

prove tbat those visitors who come from a distance are, for 
the most part, acl uated hy ei ther commercial or scientific 

motives. It i5 not strange, therefore, that, despite the ex
perience at most exh ibitions, there should here be a maxi
mum amount of serious attention to the exhibits and a 

m i nimum amou n t  of stud ied inobservance. The good na

ture of the exh ibi tors and their employes seems to have no 

bOllnds, and rare are thc occasions when they address them

selves to the inapprec iative or those wholly unfamiliar with 

applied science. 
Of  tLte multitude which daily pours through the doors, 

tbe majority appears to be more or less interested in com

paring the various electric ligh t.ing systems. They seem to 

derive much pleasure though little profi t from this, as the 

various companies, though unsparing of so-called statemeuts 

of what their several apparatus are capable of, will not per

llIi t , save in a few exceptional cases, tests to be made on the 
premises. 

Those desirous of buying an electric l ighting plant w ith 
an i dea of selling l ight are, naturally enough, as much in
tercsted in knowing the amollnt  o f current used and the cost 
of generating it ,  as they are in  the in tensity of the l ight and 
the arrangement of the apparatus. As to the arc l ight 

urban as well as suburban capi tal ists and projectors have 

learned ere this how elusi ve are i t s  promises of profi t, save 
when installed u nder peculiarly favorable conditions. 

The services of the diplomat as well as those of the 
elecLrichn seem to be required in disposing of arc light 

plant, and no l i ttle ingenui ty is Rhow n  at the h ead quarters 
of t he various arc l ight companies in explaining  why. t l , ere 

being so much profit in sell i ng  the l ight ,  Lhey should so 
strictly (:onfine their efforts toward sell iI!g the plant. 

It is  something of a disappointment tbat the scheme of 
chargi ng secondary batteries placed in d w ellings and offices 
from the arc light wires runn i ng through the 81 reets has not 
been p ractically illustrated, so that it could be seen in all 
its w ork ings. 

It i.; an  ingen ious project, and, if it  could be publicly 
shl)wn that the bat teries can be economical ly charged by 
day by means of the sallle electr ic ma.i ns which at night 
furn ish the current fo!' the arc ligh ts in the st reets, it  would 
prove a dangerous rival to those systems in which the lights 
are fed d i rectly from a cen t ral station. For the steam cn
gi ne is, at  best, u ncertain, and like all meclmn isms su bject 
to accid c n ts ; and  tbough tbis may be forese£'u and provided 
for th rough the agency of auxi l iary el lg�nes, the provision 
does but add to the cost of the plant. 

Many of the electricians gaLhered here at the Exposi tion 
take an absorbi ng interest in the so-called . ,  underground 
problem . "  Opinion seems very equally divided as to the 
practicability of the scheme. To all appearance, for every 
electrician i nterested in an electrical company, who  calls it 
impracticahle, his fellow may be found hold i n g  the contrary 
opi n ion, and able  to main tain it with equally convinci ng 
proofs. 'l'h is does much to sustain a learned i u rist ,  who  has 
defined an ex pert as one who can testify on e i ther side of a 
case w ith equal faci l ity. 

Among those who bel ieve the wires may be efficiently and 
economically buried is Prof. Preece, the eminent Engl ish elec
trician. At a recent meeting of the telephone managers a 
paper was read by an em ploye of the American Bell Tele ·  
phone Company, whose duty it  is to  keep the l ines in run
ning order. The object of the paper was to show that tele
phone lines, at least, could not he efficien tly operated un· 
derground. At the conclusion (,f the Teading Professor 
Preece t(lok the writer of the paper severe ly  to task for the 
incorrectness of his concl usions, and remarked that if t hat 
was " the result of his i n vestigations he  m ust have sadly 
neglected his business. " In support of that part o f Pro
fessor Preece's assertion regarding underground wires 
which at tributes to them efficiency of  working, there are 
some experiments making here in the Exposition bui lding. 
This un derground l ine extends from the Exposition build. 
ing i n  West Ph i ladelphia to the Pen nsylvania Rai lway sta
tion in Kensington, a diRtance, when the route taken by the 
w i re is  cons idered, of more than eight m iles. 

It must be said that the results had with the telephone 
wires-the most sensitive to induction and retardation of all 
the wi res that it  is proposed to  bury-are more t han en. 
co:uaging. Indced, i t  is very doubtful-so say telephone ex
perts who are watching the experiments-i f an overhead 
telephone line could be operated more satisfactorily, even 
under the most favorable cond it ions. 

Mr. Frempt, the  superintendent of the underground com· 
pany whose conduit and system is bei ng used, is  very 
anxious to have a comparative trial between h is l ine and a n  
oVl'rhead l ine. While official ly i u viting such a test., he beggecl 
the telephone people to appoint  a day of trial wheu the con· 
di tions of weather should be most favorable to the overhead 
system.  

This experimental underground l ine  does something 
toward the sol ution of the i mportant problem. But it 
should he remembered that it i s  an experimental l ina. 
Whether it  would remaiu in the excellt!nt condition it ; 
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now i n  for an extended period, time only can prove. The I its force, the levers are put back in the same condition as be
question of cost, too, should not be forgotten , for in i mport- fore by the action of the springs and clasp the upper carbon ,  
ance i t  is secon d  only to that of effic iency, and it is im- elevati ng it  always to a sixteenth of an inch a n d  forming the 
probable that an expensi ve system o f  un dergl'ound conduits arc. 
would ever be adopted or p laced in general use for this, if Among t h e  G erman exhibits there is a curious arc lamp 
for no other reason-that it would result in raising the rates having the lower or negative carbon floati ng in a tube of 
for service ; and, as we know, the public is looking for a re- mercury. As long as the current is powerful enough, the 
duction in the rates, that an increase would not be to]e- lower carbon is steadied by a lever, w ilile at the same time 
rated. pressing the upper carbon upward to the requ i red heigh t. 

The system of undergrou nd conduits now in use i n  The weaken i n g  or lessening of t .he current permits the upper 
Ch i cago , as exh i bi ted in the Exposition, does not differ es- carbon to fall  by the relaxation of the lever. 
sential ly from those sy stems wh ich have already been de- To thosa in terested in arc ligh ti n g th ere is nothing in the 
scribed i n  tbese colum ns. Tile section now in successfu l Expositi on w bich can prove so interesti ng as the spec imens 
operation in Ch icago consists of eleven miles of conduit, of zircon shown in all i ts pecu l iar cond it ions .  It is well  
contai ning near ly two h un dred miles of wi re . and was bllilt, known t.hat the necessity for constan ily replacing the ex
it is said , i n  four mon ths. The man ager of t h is system says ilausted carbon,; in the arc lamps makes the system both 
that the com pany has one main office and six branch offices, inconvenient an d expensive. Now this zirco n ,  i t  is claimed , 
w it h  facili ties for open ing many others. The Postal Com- wil l ,  when combined w i th carbon and other elements, hold 
pany, h e  says, has  a l in e paral lel  to his  und erg round , wherein the electric current in defin itely with out sho w i n g  any dimi
is laid a con du it containing about one hu ndred and eigh ty nution.  This shows it to be far harder than platinum or  
m i l es o f  w ire. So far this year, he says, the c i ty of Ch icago iridium, for neither of t .hese w ill stand such a test, though 
has buried one h und red m iles o f  wire, and proposes at an iridium and platinum are sometimes used i n  place of one of 
early day to have every w i re in tbe city, whether light, tele· the carbons in arc lamps. Zircon has not thus far bee n  
phone, or telegraph , u u der ground.  found in l arge quan ti t ies on tside of Henderson County, in 

A l ittle apparatus by wbich a d welling house 01' office may the western part of North Caro l ina. When the speci mens 
be kept at a uni form temperat ure is noticeable, not by reason were first brought to light, it w as though t of li t tle 01' no 
of n ovelty, which it  doesn 't possess, but because of recent value as a metal ,  or rather the use for w h ich n ature had 
improvements wilich render it fairly reliable. Those who designed it was not yet discovered. A fter some experi
have ever tried to regulate a furnace fire are aware how mucy ments had been made, however, zircon gave evidence o f  
l i m e it  requires and how unsatisfactory are the results. T h e  possessing unusual qual it ies in  wi th standing intense heat, 
house being too warm , the dampers are adjusted and the and specimens were se n t to the Sm ith son ian Insti t utio n ,  in 
w i ndows opened. As a resul t the temperature , which before Wash i n g t on,  to be tested. Here it was sh own that the 
w as n e3r1y tropical , fall s  too low for comfort. The e lectric newly discovered mineral w ould h old a powerful el ectri c  
regulator is i nten ded to  look a fter the furnace fire, or rather current wi thout fusi ng, and that , since there i s  no combus

its  tem perature, and by preyen t i ng i t  from becoming too tion du ring the passage of the curren ts, there was no necp.s
hot effects a not incons iderable saving of fu el . It consists of sity for a vacuum lamp, as i ll the i ncandescence systems 
a thermostat, a cl ock, an elec tric j ar, and a valve. The the ord in ary arc lamp of a much simpler form bei ng an re
th ermostat ill hung u p  i n  any of  the l iving rooms ; the clock- quired . 
work and val ve being placed on a branch of the smoke-pi pe It hall for some time bee n promised that a battery by 
of the fU l'llace. When the instru ment is properly set at a which l ight could be changed in to electricity would be 
certain tem per atnre, the draught will be checked wilen the show n  among the foreign exhibits, and testR made before 
beat l'ises above it, and opened agai n  when it descends be- th ose in t erested. Up to last w eek, however, this battery 
low i t. It is exceedingly sen sitive and d oes not easily get h ad not arrived, and no l i ttle disappointment has been felt 
out of order. by those interested in such experim ents. As explained, the 

In the ph i l osoph i cal departmen t  i s  shown a new electro- chemkal constituent of sunlight is made to furn ish the pow
dy nam ometer for the measurement of very feeble altemate er. It h as been shown, however, that heat w aves will so 
curre nts . It d iffers fmm the common ty pe of e]ectro- i nfluence a thermo-p ile as to generate a curren t . The battery 
dynamometers, because of the {suppression of the movable i tsel f is said to be made of glass, h aving within a porous cell 
solenoid and tIle absen ce of the i ntl'icate scheme for EnS· filled with mercury. There i s  also a sol u tion o f  table salt 
pen�ion which goes w i th it .  An iron rod performs the and sulphate of copper, two electrodes, one of them being 
sam e  office as th e  movabl e solenoid. T h is imn rod is read ily made of sul p hide of silver � nd the other of plaUp u m. Near 
poised ; a thread of very weak torsion givin g  marked satis- the main en trance of the hal l there is d isplayed an improved 
faction.  The apparatus is hoth sensitive and quick, for the system of- electrical matting, til roug h  the instru mentality o f  
movahle portio lls  ilave li ttle or n o  weight. which the unsuspecti ng burglar, upon en teriug a d well i ng or 

UuriBg a rece n t test the blo wing of a h orn attached to a any ruom thereof, is  made to announce his arri val hy set t i n g  
telephone 11 0  violently agitated it  that t h e  deflection of the  a gong a-going. I ndeed , it  w ill w h e n  in good w orki ng order 
grou p  of w ires was too great to be accurately observed . do m ore than soun d an alarm . It wi ll ligh t  tile gas and 

An i n teresting feature of the presen t Exposition is the call the servants. Th e  matting itself i s  i nvisible, bei ng 
presence of large quanti t ies of h i storical apparatus. It is placed un der the carpet. It is composed of thi n strips of 
not enough that the student a n d  the mechanician should poplnr fastened to muslin. On one side there are fine spr i ngs 
have before him the n e west form of apparatus, bu t also that fastened throug il tile matling with the wires that connect 
he should see the various mechanisms of a l ike n ature which the bell and battery. Curiously enough , the removal of the 
prece(l ed it.  This enables him to follow the various improve- foot, after once tread ing upon the m atting, does not stop the 
ments from the earliest appl ication of a n e w ly d i�covered alarm , and even cutting the wires will n ot serve to check H. 
la w th rough all the valious stages on the road to perfection ;  A new and unique system of rail way danger signals is 
to obse rve how obstacle after obstable is removed ; how one to be seen in  the Exposition , and, al though it has not,  so far 
origi n al idea suggest s an other, un til finally that which at as can be learned , been sufficien t ly tried to prove its efficient
first was a cumbersome, intricate piece of macil in ery of but ly, it merits by reason of i ts  n ovelty, some lit tle attention . 
i mperfect operation is finally trimmed down and remodeled In the system described ill these columns two weeks ago, 
in to  a smooth-working apparatus of few parts and efficien t the danger signals along the l ine w ere made to confront th e 
action. engineer w henever he approached an other train on the 

One of the most interesting of these crude apparatus iii same track ; the rails being used to transm it th e nunent. 
shown amon g th e foreign exhi  hits. It is a focusing elec- In the rai lway cab electric signal system, the engineer, i f  
tric l a m p  o f  t h e  a r c  ty pe made by Dubosc o f  Paris, a n d  call- bl i n d  a s  a bat, must needs be aware o f  danger, because the 
cd the Foucault regu l ator. 1'his lamp is in  many I'espects alarm is made to sound from his own engine. A praise
si m ilar to that brough t hither in 1874 by Prof.  Tyndall , and worthy feature o f  this system, as well as of that be fore de
exh i bited by him in his lectures. The lamp sho wn by Tyn- scribed , is the fact that the warn i n g  signal is not a resul t  of 
dall was intricate in the extreme, and o f  such costly construc- force, but rather of the absence of force, so that a failure o f  
tion that it was tit for l ittle e lse but  exhibition during a la- the parts to  work does n ot lead to deception.  In other 
boratory lecture. The lamp s h o w n  in the presen t  Exposi- words, the n ormal conditi on of the signal is at " d anger," 
tion con stitutes what might be called '  an improvemen t on and only when the apparatus is  w orki n g  sml)othly , an d  con
this. Clockwork is make to operate the carbons, as in many sequen tly w h en the track is c lear, can the signal w h istle be 
of the arc l ights now in general use. Througil tbe agency prevented from sound ing in the ears of the eng in eer . The 

of an electro-magnet with coils fO I'min g part of the circuit , whistle or gong is  made to sOlllld in  the cab of t ile l ocomo

tbat feeds the lamp, the carbolls, when the cnrrent is too t ive by means of the breaking or opening of a lIormally 

strong, are made to approach each other. The armature cloRed electric c ircuit. 
falls w hen the current is not strong enough , and this reverses This necessitates, of course, the presence upon the ]oco
the gearing of the elorkwork mechanism, and they again moti ve of an electric generator , which is coup led to a smal l 
d raw apart, the one from the other. As sai d be fore, such motor fed from the boiler of the locomotive. The operation 
l a m ps are in tended to show the several ingen ious contriv- of the apparatus is thus explained : The t w o  poles of the 
anees which led to the present  type of arc lamp rather dynamo termi n ate by means of wi res, one to the body of the 
than as models for a general system for practical il I umina- locomotive and one to the frame of the t ender ; both havi ng 

tion. metal lic con tact w ith the rai ls by means of their wheels. 
Throughout all the foreign section no lamps show such These two poin ts or termin als formed by th e wheels are i n 

const ant and well  concei ved automatic action as some arc sulated from each other, so t hat, when on the rai l, tile wheels 
lam ps of th e  Gerard pattern. In , these, levers of delicate of the locomotive and the wheels of the tender are only 
construction are acted upon by two springs in fluenced in connected together electrically by means of til e  rail. If the 
t t lrn by an electro-magnet. Each qf two levers has pins tender h as a wooden frame, the insulation is, of course, 
affixed, and these, when i ncl ined to a certain degree, complete, but if the frame is of i ron the draw bar should be 
fiamly grasp the u pper carbon. The l evers, influenced by insulated , This gives a closed circuit in act ion  by the aid 
tile elect ro-m agn et w h i le in sh unt circuit, permit the upper of dynamo, locomotive, teoder, and rail .  
carbon to fall from i ts  grllsp u pon the lower carbon . The There is  a magnet in the cab hold ing an ar matu re , and the 
sbunt magnet, as soon �s th e circuit' is made again,  weakens circuit passes through it .  The opening or interrupting of 
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this closed circuit results in maki ng the armature forsake 
its magnet, a n d  this by means of the ord i n ll ry level' action 
sets a wh istle 01' gong a-goi ng. The warn i ng sounds continue 
until the engineer replaces the armature to its mngnet, 
w h ich is again held by the cunen t. The (;1lI'1'ent is i n te rrupt
ed and t h e  circuit opened by in sulating two abntting mils, 
the one from the  other. Hence when the w ilee l of t he loco· 
motive is on one rail and that of the tender u pon the other, 
the insulation between the rai ls  cau ses tbe  circu i t  between 
t he wheels to be i n terrupted ; the arma.ture leaves its magn et, 
and the danger signal is sounded. The insulation of the 
t w o parallel rails is of the same ch aracter, and the  c ircuit is 
cut for th e wheels on e i ther side . The con trol and workin g 
of tile signals is thus described : 

From two insul ated abu ttin g rails, separate wires are led, 
to joi n w hich would destroy their i nsulated con d i tion. These 
wires are led to any given distance for the pu rpose of sig
nal ing. They are made to term i nate at n swi tch , a draw
bridge, a stat ion, at blocks, or any other points  from w hich 
a l ocomot ive may be s ignaled or w il ich a locomotive may 
sign al .  

The closing of a switch closes the w ires ; if opened, they 
are opened. When the insulated joi n t s  of the w i res i n 
terrupt the current th rough tbe rail from the locomoti ve 
to the tender, the current must fol low t b e  w i res lead ing 
from the two rails. For exam ple, the two w i res heing 
cl o�ed at a distan t s ign al ing poi nt , tbe ci rcuit in the l ocomo
ti ve w i l l  also be c losed w hen passing the i n sulated point 
w here the rail is  joi ned hy the w ires, w h i le, if th e  wires are 
open at a distant sign a l ing point, the circuit in the same 
posi t ion on the locomotive w ill be opened, and li S a result 
tht: warning s ign al will be sounded as the i n s ulated joi n ts are 
c msse(i . Hence, as long as no sou n d  comes from the dan
ger signal the t rack is clear. 

.. e e , "  
The '.l'eleph o u e  Suit. 

The lawyers concluded their arguments in th e great 
suit of the American Bell against the People's Tele
phone Com pany on Octoher 2,  when Ju dge Wallace, as is 
usual i n  such case�, took the papers and reserved his de
ci sion , which may, accordin g  to custom, not he han ded down 
for on e  mon th 0 1' th ree m o nths. 1'he opinion of the court 
in such cases usually covers the lead i n g  poi nts of the law 
and eviden ce, as i t  is only on th is  and t h e complete record 
tbat the cause can be appealed to the Un ited StateE! Supreme 
Court. Although the Drawbaugh people had to show 
priority of in vention over B(: 1 1  on their own account, or 
an tecedent invention and publ ic kn owledge thereof as fl'om 
any other i n ventor .  t h ey seemed to have confined themselves 
i n  the proof;; al m ost en tirely to Drawbaugh's i n ven t i on s, 
without introducing evidence as to t he work of other i n 
vest igators i ll thi s  l i ne, The great elabo ration with w h ich 
the case was prepared for trial. h owever, p recludes any snp
posi tion that this  cou rse m ig h t  have been fol l owed through 
i n advertence. O f  the great array of counsel engaged, o nly 
foul' took part in the presentat io n  of the case to the court
Messrs. J. J. Storro w and E. N. Dic\.erson for tbe Be� 
Company, and ex-Judge Lysan der Hill with Senator iAd
mu n ds for the People's Compan y. 

.. e e , "  
'1"111' NeW" York and Brook lyn Bridge Extension. 

In our l'I:!!Ue of April  12, 1884, w e  described an d i llus
trat ed the proposed imp roveme nt at the New York terminus 
of tbe East River Bridge, hy which increased facilit irs w ould 
be obt ained for switching the cars . The improvement con
tem plated con sisted of an extension of  the tracks across 
Chatham and Centre Street s, making an entrance for car 
passengers on the west Ride of Centre Street, and means of 
m aking more ready connection between the bridge n n d  the 
elevated railwny. The great want of such improved facil i
t.ies has heen apparent for mOllY m o n ths, and yet the  work 
had h ardly heen commenced before it was stopped by the 
re fusal of the New York city authorities to a l l o w the ne
cessary st reet open i ng. Judge La wrence, in the Su preme 
Court, has now decided, however , that the Bridge Trustees 
have the right  to p roceed , and an immed ia te commencement 
of the w ork is prom ised . T h e  arrangements for carrying 

out the  or igin al plan il ave been so thorou gh ly matured that 
it is thought the exten sion may be completed by the middle 
of  the win ter. 

The Mosquito as a YelloW' Fever Vaccinator. 

The ed itor of the 81. Lo uis Oourier of Medicine gh'es an 
account of the studies of Dr. Carl os Fin lay ( Ohronica Medico 
Quirurgica de la, Habana) w ith reference to mosquitoes and 
y ellow fever. UI·. Finlay believes that he has demonstrated 
that ye llow fever is i noculable by the �ting of t h e Cuhan day
mosquito during the third,  four l h , fifth, 8II d sixth days of 
i ts e vol ution , but not d u ring the first two days nor after the 
sixt h,  no m atter w h at be the severity of the sy mptoms at 
those periods. T h e  du ration of i ncubation offers the s.tm e 
variatio n s  in the i noculat ed as in the natuml disease, i n  
either case varying from fi ve t o  twenty· four d ays. The dn
I'Ilt ion an d  i n tensity of the fever prod uced by in ocul ation by 
the mosquito appear to be i n  prop:>rtion to the number of 
p u n ctures and the  quan tity of in ocul able matter retained ],y 
the insect's sting. The inoculation by on e  or t w o  punc
tures in no casc produced any otber morbid phenomena than 
those of ben ign naturdl yel low fever. Dr. Finlay thin ks that 
the results alrelldy obta ined warran t the assertion t hat the 
inoculation of yel low fever hy one 01' two m osquito bi tes is  
a plaus ible meuns of im parti ng, w ith out peri l ,  immunity 
aganst the severe forms of th e d isease to which those are 
exposed who well in au illfected district. 
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ENGINEERING INVEN TIONS. 

A revolving cylinder engine has been pa

tented by Mr. John J. Blair, of Tacoma, Wash. Ter. 
'1'he piston remains stationary and the cylinder re
volves, the steam being admi tted int" meniscus-shaped 
spaces between the inner surface of the cylinder open· 

ing and the outer snrface of the piston only duriug one
quarter of a revolution, working under expansion dur
ing another quarter, 

An automatic electric shut off for water 
and gas pipes has been patented by Mr. Thomas P. 
Hughes, of Denver, Colo. It has a s pring held lever, a 
connecting lever, and a drop rod intervosed between a 
stop cock in the pipe and the armature of a magnet 
havinlr an electric thermometer in i ts  battery circuit, so 

a certain fall of temperature w i l l  break the circui t aud 
release the rod, allowing it  to close the stop coCI{ and 
shut off the water or gas. 

e • •  
AGRICULTUItAL INVENTIONS. 

A potato d igger h as been patented by Mr. 
Lyman Norton , of Hartford, N. Y. It has a beam 
with a pair of curved �tandards connected at their 
lower ends by a plate forming a seat for the scoop, 
havi ng also a curved separating rod and a .hoe with 
hinged flexible arms, whereby the potatoes are sepa· 
rated from the s oil as they pass together from the 
rear edge of the scoop. 

... . ... 
MISCELLANEOUS INVENTIONS. 

An arl ist's box has been patented by Mr. 
George Stirrup,  of Brooklyn, N. Y. This inven tion 
provide s  for certain improvementR in the constructio l l ,  
arrangement. and com binat ion of parts in boxes which 
artists nse for carrying color tubes, brushes, water, etc. 

A hame fastener has been patented by Mr. 
George W. Greene, of Abin gton , Ind. It consists, iu 
combiuation with a stirrnp for receiving the hame 
strap, of a locking lever for tightenin g and fastening 
the hame; it is  l ight and strong, eas i ly operated, and 
inexpen�ive. 

A prin ting press has been patented by Mr. 
Theophilus Reichard, of New York city. Th is i nven
tion covers a novel construction and motion in operat
ing the actuating shaft an d controll ing the motion of 
the platen in sma l l  printing presses to be operated by 
steam power or treadle. 

A th i l l  coupling has been patented by Mr. 
George E .  Smi th, of Newark, Ohio. It is a pole and 

shaft shackl e, which may be readily connected or dis
connected to admit of the change from pole to shaft or 
the reverse, all  rattling heing prevented, and no rubber 
or lea t h er filling being necessary. 

A drip c up a n d  bin d e r  for paint brushes 
hae been patented by :Mr. John T. Su tton, of Urbana, 
Ill. An elastic binder fits close around the base of the 
handle and the head of the brush, where there is a drip 
cup and rigidly attached sleeve, to prevent the pain t 
from get ting between the sleeve and handle. 

A derrick has been pH tented by Mr. Chas. 
F. Ru1l', of Phrenixvi l le , Pa. '1'b e  invention consists 
princi pal ly in provi d ing the derrick w i t h  adjustable 
braces for laterall y  bracing i t, to prevent the derrick 
from ti pping sidewise in either d irec tion , and is al ike 
applicable  to hand and power derricks. 

A bale tie has been patented by Messrs. 
Owen P. Brown and William S.  Deidrich, of S m i th

ville, Ga . This inveution cove" a strip with a loop at 
each end and a hook pivoted at one end, tbe hook bav
ing on its free end a lng,  prong, or projection for lock. 
ing it in place, so the tie can be opened or closed easily 
and rapidly. 

A toy money safe has been paten ted by Mr. 
Edward 1'. Gibso n ,  of Minneapol i s ,  Miun . It has sep
arate chambers for coins of d i fferent value, and is i n 
tended to cauqe a n y  coin inserted t o  deposit i tself i n  
t h e  proper chamber, besides enabling a person t o  ascer
tain how mnch money the safe contains without dis
turbing i t .  

A leather working mac h ine has heen pa
tented by Mr. John A. Pan ton, of Quincy, Mass. The 
object of this invention i s  to make more convenient 
the sett ing and adjustment of Each machines as the 
Fitzhenry and the Holmes, the construclion doing 
away with the coun t i ng or threads heretofore neces
sary iu adjus ting t h e  parts.  

A furnace bas been paten ted by Mr. 'fhos. 
C. Zetzsche,  of Okawville, IH. In comhinat i on w i th a 
cylindrical ca'ing, lugs are made to project f rom the 
inner surface to support the grate, and the ash pan i s  
suspended b y  rods from the lugs, making a furnace for 
heating kettles, caldrons, etc.,  which is s imple in con

struction and saves fuel. 
A saddle and brirlle for break ing h orses has 

been patented by Mr. Hugh O. Y. Kel ly, of Virginia 
C i ty, Mon tana Tel'. The saddle and b ridle lire strapped 
together in such a manner as to form a bi tting and 
breaking rig for borses ar.d coits, to prevent them from 
kicking, bucking, and throwing themselves or tbeir 
rider. 

A c ircular saw mill  has been patented by 
Mr. John H. Jones, of Dardanel le .  Ark. The inven· 
t ion covers a stati onary frame with saw arbor and pul
ley, aud a s l i d i n g  adj l l stable frame wi th saw arbor and 
pulley, Wilh vertical standards between, and adjustable 
tensi o n  rol lers for the belt, with various novel features 
in constrnction and arrangement. 

NEW BOOKS AND PUBLICATIONS. 

ELECTRICITY ; ITS THEORY, SOURCES, AND 
ApPLICATIONS. By John T. Sprague. [Second ed ition . ]  E. & F. N. Span , 
New York and London. 

HANDBOOK OF ELECTRICAL TESTING. By 
H. R. Ke m pe. E. & F. N. Span, New 
York and London .  

THE PARIS ELECTRICAL EXHIBITION O F  1881. 
Report of Major D. P. Heap, U. S. A. 
D. Van Nostrand, New York. 

Mr. Sprague is a member of the English Society of 
'relegraph Engineers and ElectriCians, and has here 
given the public an eminently practical work. Of the 
first edit ion 2,000 copies were sold, and the volume is 
now greatly enlarged .  The book deals with the prin
dples of lhe study of electricity, rather than making a 
historical record of facts, the instruments necessary for 
the understan ding at the subject being so far explained 
that those who have some mecbanical aptitude may 
construct for themselves a great variety of practical 
apparatus. The thousands of individuals who are now 
making experiments for themselves in thi s  most inter
esting tlel tl may here find valuable aid-The handbook 
of Mr. Kempe, which now reaches its thIrd edit ion, i s  
for the more advanced student, o r  the experimentalist 
who is ready to attempt the more difficult problems in 
electrical engineering. It describes all the most ap
proved methods of mea.urement of electrical force, 
with the a pparatu s  reqllired, cable testing and how 
faulLs arc localized, specifications for cable manufac
ture, and system of testing during the manufacture. A 
diligent perusal of these two books will make the in
vestigator acquainted with most that bas been done in 
the development of electncal science up to date.-The 
report of  Major Heap appears simultaneously w i th its 
issue from the government printing office, and ap
parently from the same plates. It evinces the care and 
comprehensiveness of scope which have characterized 
so many former publications from the department of 
engineers of the United S tates Army, and forms a valua
ble part of the record of the world's progress in the 
branch to which it relates. 

ART YEAR BOOK. John Mason Little, Bos
ton , Mass . Price $4. 

This volume i$ au outgrowth of the i llustrated cata
logue of the Fine A rts Department of the New England 
Institute, which in 1883 reached its highest attainment, 
appearing as a magnificent volume of about seventeen 
full page etchings, besides a number of albert:\'pes and 
photographs, all executed in the highest state of the 
several arts employed in its embell i shment. A great 
number of our cleverest American artists have been en
gaged on the Art. Year Book for 1884, the illustrations 
of which are taken from subjects exhibited at the la_t 
art exhibition of the Institute, Boston. To Mr. Arth." 
B. Turnure, of the Art Age Press, was intrusted the ar
ranging of the cuts and the printing and binding of 
the volume, and he has in this succeeded in prodUCing 
the choicest effect both in arrangement of the engrav
i ngs and in the binding, the covers heillg of white 
parchment bond paper, on which is printed in colors 
a J apanese design by Mr. Turnnre, which adds much 
to the beauty of the binding. 

The Oha,.qefor Insertiorl under' this !lead is One Dollar 
a line fol '  each inset·tion ; about eiqltt wo,.ds io a line. 
A d vut;sements must I;e l'eceivell at publication office 
as ear ty as 'l'ftllr'sday mo,."inq to arJ]Jer,1' in next issue. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex
hibitions, Sunday schools, colleges, and home entertain
ment. 136 page illustrated catalogue free. M cAllister, 
Manufacturing OptiCian, 49 Nassau st • .  New York. 

A half in terest in Patent  No. 280,080 for sale cheap. 
(Horse Power. See cut In SCIENTIFIC AMERICAN. July 
26.) Address R. F. Rasmussen, Omaha, Neb. 

Carhon Plates. Bowe, 48 H. R. Ave., Jersey City, N.J. 
1<'or Sale.-A patent right of We i ghing Scales for any 

purposes. Address T. Ziersch, Dedham, Mass. 
Shafting For Sale . -Exce:Jent 2d hand, wi th i ts  coup

lings and coupling bolts all  IItted , true. and po l ished ; 
with or without hangers. as customer may prefer ; any 
part or all ; 144' 4" ; 224' 3�" ; 216' 2;0" ; 24' 2X" ; ltV 
2 3-161'; 1 2 '  2%" ; 160' 1 15-16 " ; 32' 1"" ;  53' 1 7-16' 1 ; 27' 
1,,". Send for full partICulars and prices per lb.,  stating 
size and amount required. Forsaith Machine Co., Man
chester, N. H. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliab le parties. Crescent Mfg. Co., Cleveland, O. 

For Steam 9nd Power Pnmping Machinery of Single 
and Duplex Pattern, embracing boUer feed, fire and low 
pre!8Ure pumps, independent condensing outfits, vac
nUlL, hydraulic, arteSian, and deep well pumps, air com
pressors. address Geo. F. Bl ake Mfg. Co., 44 Washing
ton St., Boston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn's device for stopping leaks in boiler tu bes. 
Address S.  M. Co., South Newmarket, N. H. 

Linen, Cotton, and Ruhber Hose, sui table for all 
places. Greene, Tweed & Co., New York. 

Mills,  Engines, and Boiler" for all purposes and of 
every description . Send for circulars. Newell Univer
sal Mill Co., 10 Barclay Street. N. Y. 

Wanted.-Paten ted articles or machinery to man llfac
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush E lectric Arc Lights and Storage Batteries. 
Twent y tbousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is  the only practical one in tbe market. 
Brush Electric Co., Cleveland, O. 

A return registeri ng envelope has been pa
tented by Mr. Jacob M. Crull, of Harrisburg, Pa. It 

has peculiarly formed fiaps, and a fixed pin  on which 
a washer, key, and addressi n g  tags may be fastened, 
making an euvelope m ore especially intended for use " How to Keep Boi lers Clean." Book sent free by 

by express companies,  and lu the postal service for re- James F. Hotchkiss. 86 John St.,  New York. 

gi'tered leiters and packages. Stationary, Marine, Portable, and Locomotive Boilers 
A saw b orse has been patented by Mr. a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 

Richard Wy!ie, of Napa C i ty, Cal. It i s  constructed Presses & Die". Ferracute Mach. Co. ,  Bridgeton ,  N.J. 
of two pairs  of crossed legs united by a sui table bolt, The Hyatt fil ters and methods guaranteed to render 
the legs each being formed of two le.g bars wi th recesses I al] kinds of Lnrbid water pure and .• parkling. at econ omi
in their inner surfaces, a third leg bar being held be- cal cost. The Newark Filtering Co . ,  Newark, N. J. 
tween the recessed bars, making a very st.iff and rigid Stearn Boilers, Rotary BleacherJ. Wrought Iron Turn 
horse. which can be Quickly erected or folded. Tables. Plate Iron Work. 'l'ioDett & Wood, Easton, Pa. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers ana 103 Reade Streets, New York. 

Iron Planer. Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

If an invention has not been patented in the United 
States for more than one year, it ma.y still be patented in 
Canada. Cost for canadian patent, MO. Various other 
foreign patents mayaleo be obtained. For indtructions 
address Munn &; Co., SCIENTIFIC AMERICAN Patent 
agency, 361 Broadway. New York. 

Guild & Garrison's Stearn Pump W orks, Brooklyn, 
N .  Y. Steam Pumping Machinery of every descrip
tion. Send for catalogue. 

Niclwl Plating.-Sole manufaci nrers cast nickel an
odes, pure nickel salts. polishing compositioDS. etc. Com
plete outllt 10r plating, etc. Hanson &; Van Winkle. 
Newark, N. J.,  and 92 and 94 Liberty St .. New York. 

Supplement Catalogue.-Persons in pursuit of infor
mation on any special engineering. mechanical� or scien
tific subject. can have catalogue of contents of the SCI
ENT I F I C  AM I<;U I (' A, :-l  8 UPPL IUd IC l\' T  sent to them free. 
Th e S U P P J . IGl\I E .'\ T  contains length y articles embracing 
the whole range of eOq'ineering. mechanics, and physi
cal science. Address Munn &; Co . Publisbers. New York.  

Machinery for Light Manufacturi ng, o n  hand and 
built to order .  E. E. Garvin &; Co., 139 Center st., N. Y .  

Electrical A larms, Bells, Batteries. See Workshop 
Receipts, v. 3. $�.OO. E. & F. N. Spon , 35 Murray St., N. Y. 

Munsou's Improved Portable M ills, Utica, N. Y. 

M ineral Lands Prospected, Artesian Wells Bored , by 
Pa . Iliamond Drill Co . Box 423. Pottsville. Pa. �ee p. 141. 

C. B. Rogers & Co., Norwich, Conll.,  Wood Working 
Machinery of every kind.  See adv., palle 142. 

Curtis Prcssure Regulator and Steam Trap. See p. 78. 
Brass & Copper in sheets ,wire & blanks. See ad.p. 222. 
Tile Chester Steel Castings Co., office 407 Li brary St. ,  

Philadelphia. Pa. ,  can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels. now in use. the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expauders . R. Dudgeon. 24 Columbia St., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See iIlus. adv. p. 222. 

Heavy Walrus Leather for polishing. Factory sup
plies of alJ kinds. Greene, Tweed & Co., 118 Chambers 
St .• New York. 

Corund um Wheels ; cut faster and wear longer than 
emery. Pratt & Wh itney Co., Hartford, Conn. 

Woodwork'g Mach'y. Bollstone Mach. Co. Adv.,  p. 77. 

HINTS TO CORRESPONDENTS. 
Name and A ddress must accompany all letters, 

or no al tention w i l l  be paid thereto. This is  for our 
information, and not for pnbJ ication. 

ReCerences to former arl icles or auswers �hould 
give dal e of paper aud page or numher of question . 

Inquiries not answered III reasouable time should 
be repeafed ; correspondents Wi I I  bear in mind tbat 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or mail. eaeh must take hl� turn. 

Special InCormation requests au matters of 
personal rather than general mterest, and requests 
for Prompt A nswers by Letter, shou l d  be 
accompan i ed with remittance of $1 1.0 $5, according 
to the Sll bject. as we cannot be expected to perform 
such service withollt remuneration. 

Scientific A merican Supplements referred 
to m a y  be had at the office. Price 10 cen ts each. 

Mineral8 88lit for examination should be distinctly 
marked or labeled. 

(1) H. A. S.-Use the solid paraffine for 
preserving eggs. 

(2) C. F. B. asks : Wi ll rubber be affected 
by direct contact with hot steam? If so, in what way 
and how soon ? A. It becomes hard and inelastic in a 
few w eeks. 

(3) H. B. asks for a formula for making ink 
suitabl e  to print on tin with a rnbber stamp. A. Use 
printer's ink. 

(4) S. H. -The gold fish (Cyprinu8 auratu8) 
i. a nati ve of China, said to have been introduced into 
Europe in 1691, thence to the United States. 

(5) J. M. S. writes : In a room for publ ic 
purposes, 43 feet by 54 feet 6 inches inside measure, the 
ceiling highest in the mi ddle , but n ot arched, what 
would be the acoustic properties when the diAtance bp-
tween the floor and higheot point of ceiling i8 27 feet? 
A. In parts of the room there will probably be consid

erable  reverberation. The general acoustic properties 
will depend much upon the location of the speaker, 
the angles of the ceiling, and continuity of sides or po
sition of rostrum. 

(6) J. G. E. asks : How are copper tnbes 
bent, say 17,i inch tube in a 5 inch curve ? A. Bend 
after annealing and filling with resin, aroond a grooved 
former, then melt the resin out. 2. What is the gauge 
of copper tubing to .tand 120 pounds pressllre on the 
inside with steam? A. Three thirty· seconds of an inch 
thick. 

(7) R. H. C. asks where to get small st�el 
ball s, such as are used i" the hose carriage wheels. The 
balls are about three-eighths of an inch in diameter. 
A. These balls are not. on sale. You will have to get 
them made by a machinist. 

(8) A. J. M. asks : To what heigbt will a 
siphon draw water ? When the supply end reaches 33 
feet, balancing atmospheric pressure, does 110t the 
siphon cease to operate ? A. Yes. 

(9) H. B. G. -You can m ake plastic metal, 
or what are called amalgams, by tre'lting precipitated 
copper with mercury-2 of copper, 3 of mercury, by 
weight. You can use the fusihle alloy of 1 part each of 
tin and lead to 2 parts h ismuth by weight for casting 
on gelatine plate. It melts in boiling water. Buy cel
luloid from the Celluloid Mannfacturing Company, 

Newark, N. J. 
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(10) H. L. C. aflks : 1. Where can the mer

cury fiasks used for constructing baiter shown in SUI'
PLEMENT, No. 182, be procured.? A, Of persons using 
mercury for silvering looking glasses or other pur
poses ; sometimes of the junk dealer". The fiasks are 
almost all made in Pennsylvania, and CO"t, new, to the 
miners, $1.15 each, second hand ones �elJjng for 80 to 
90 cents each. 2. What pressure will they stand? A. 
They are considered good for a thousand pounds pres
sure ; they are half ar. inch thick at the top. three
eighths.inch at the bottom, and three-sixteenths ioch at 
the sides of the shell. 

(11) J. S. H. asks how much coal a steamer 
burns per day in crossing the ocean, how many days 
it takes to cross, also the amouut of tonnage. A.  The 

first class steamer America bur n t  about  200 tom a day; 
the Ore!ron nearly 350 tons a day ; the qUickest pas
sage. of oath have heen under six days and a half; the 
tonnage of the America is 5,528, and that of the Oregon 
7,375. 

(12) F. A. W. writes : Some time since I 
read in your Notes and Queries advice to add glycerine 
to some mixture as a preventive. or partial preventive, 
against freezing. May I ask how much should be 
added to say one gallou of water or other flui d  to ac
complish this object? A. One per cent by measnre for 
each degree of cold below 32°. 

(13) J. W. L. asks (1) thp. dimensions ne
cessary in a balloon to lift 500 pounds . said balloon to 
be of a conical shape. A. Diameter 26 feet, for hydro
gen gas. 2. The difference in the lifting powers of ;:as 
ani! hot air ? A. Hot air has very little buoy ancy, pro
bably one-fifth as much as hydrogen gas. 

(14) S. G. writes : Have trouble with sta

tionary engine-running hot, gumming, etc . ;  have 
tried every imaginable way, hut have failed • .  A. Yon 
are probably using bad oil. Use tbe beet lard oil or �. 
heavy petrolenm oil made for engines. 

(15) H. L. asks how many square incbes 
there are in 3 inch safety valve. A. If the opening is 
exactly 3 inches, the area is 7'0686 square inches. 

(16) G. L. T. asks : Which is the best floor 
for roller skating rink-a cement or hard kiln-dried 
fioor? Which wears ant the rollers the quickest? A 
The hard wood fioor. Cement fioor disintegrates and 
becomes dusty, and then is destructive to the rollers 
also. 

(17) W. S. W. asks : 1 .  How fast does heat 
travel ? A. It depends entirely on the conductor. 2. 
Can heat be brought to a focus by passing through a 
len s ?  A. Yes. 

(18) N. K. writ es : If you were to put a 2 
inch pipe in a 40 fool well, aI,d put a pump on top of 
the ground, with the valve 40 feet from the water, would 
the pump work ? If not, how high will the water come 
np in Ihe p i pe ? A. Twenty-eight to thirty-three feet is 
the greatest lift for an ordinary pump. 

(19) F. I. P. asks the ingredients of the 
brown powder used by cigar makers to produce the 
Madura color on cigars? It is soluhle in water or 
spirit.s, and is of a mahogany color. A .  A solution of 

an aniline color known as acid brown is the article used. 
It can be procured of dealers in dyestuffs. 

(20) J. I. C. asks what should be the di
mensi ons of valve" ports, and bridges of an engiLe 2x4 
inches, to r lill 250 revolutions per minute, also size of 

p ipes and what power should it develop ;  how large a 
nailer should be needed, and how large and heavy a fly 
wheel should be needed, aud throw of eccentric, etc. 1 
A. The steam openings "hould be 7,i inch by 17,i inches, 
exhaust J.!l inch by 1),( inches, btldge % inch. Steam 
pipe % inch, and exhaust 1 inch. Boi ler should be 20 
inches to 24 inche. diameter and 36 im,hes h i gh, tubu
lar, and have 35 to 40 feet fire surface. Throw of ec
centric woul d depend upon the lap of the valve and 
mode of connection; if direct, about seven-sixteenths 
inch . Fly wheel alJout 18 inches diameter and rim 2U! 
inches diameter. 

(2 1 )  W. E. asks for a recipe to soften horse 
and cow hair. A. Use a solution consisting of 1 ounce 
glycerine, 20 grains potassium carbonate, 1 salts of tar· 
tar to the pint of water. 

(22) G. L. F. writes : 1. I want to transmit 
power by w ire rope about 175 yard. ; can I d o  it suc
cessfully ? A. Yes, by making two ropes run over a 
double carrier wheell inl the center. 2. In tarring or 
pitching felt roof, what can I use to make it  set good 

and hard, 80 it w i l l  not run in hot weather1 A. Boil 
the tar to thicken it, and use all the sand that it will 
take when spread. 

(23) F. D. B. asks : In regard to the  manu

facture of .. potato flour or farina," what it is worth 
per ton , and what quantity of potatoes is requ ired to 
make a ton of flour. A. The manufacture of potato 
flour is descrtbed in SCIIENTIFIC AMERICAN SUPPLE
MENT, No. 313, under the title of " Potatoes and t b eir 
Utilization . ' Cuts illustrating the art icles used in the 
preparation are there given. Its value in New York is 
47,i to 4% cents per pound. 

(24) S. B. B. writes : I have a solution of 
n i trate of soda which has heen made ill an iron kettle 
with a copper worm to heat it. If the solution is al
lowed to crystallize, the crystals turn blue. I have the 
same result witlt a copper worm alld l ead kettle . I 
suppose it to be the result of chemical action of the 
metals.  Can you inform me what I can do to cause 
the copper or lead in the solution to deposit or drop, or 
to take the color out ? A. The blne coloration is pro
bably due to the copper. The latter can be more or 
less completely removed by being precipitated with 
iron. 

(25) T. C .-Shellac or French spirit var
nish with a small quantity of fine lamp black added to 
it forms a brillianf black varnish, which might answer 
your purpose. 

(26) W. S. B. asks by the use of what acids 
or tools he CiU'  .cnt a round or oblong hole in a piece of 
window glass which is about one-sixteenth inch thick. 
A. Use a copper tube charged with emery and water 

and revolved in II lathe or hand drill. 
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(27) C.  Y. M. asks wbetber a long coupled 

wagon pulls eaeier or harder tban a short coupled, or 
whetlier it is the same; and if one pulls easier ttlan the 
other, why? A. The long coupled wagon will draw the 
eas ier, because the horses will have a greater leverage 
over a twisting strain, caused by an obstrucl ion on one 
side of the road. 

(28) W. G. R. asks how to prepare thin 
paper that, by writing on it with a pointed .stick while 
lying on white cloth, the writing will be tran.ferred 
to the cloth. Wonld like to have it stand washiug. A. 
We do not know of an indelible transfer paper. 

(29) H. G. M. asks the formula of a com· 
position med in soldering to make Rolder stick. A. 
Dissolve zinc in muri atic acid until effervescence 
ceases ; dilute it with a qualitity of water equal to that 
of the acid. 

Ititufifi t �tutritau. 235 
of batteries, electro-magnels, and short stretches of out- MENT, No. 262, and would thank you to explain the the best and cb�apest battery to use to work on a line side wires, principally on a private telegraph line. A. following: 1. Diameter of object glas" as given is 2� 40 to 100 yards long; and if a battery that is strong Tbt galvanometer referred to will answer a good pur- inches and external diameter of tube 3 inches; drawing enough to work one telegraph instrument on a line like pose ; but one provided with a horizontal needle would shows both of same dIameter; which is right? A. The tbe above, how many more cells would be needed to be more serviceable, as it wonld be more sensitive. Yon internal diameter of the telescope tube sbonld be larger work six or a dozen instruments on the same lengt.h cannot readily construct a cheap rheostat witbout hav- than ttle clear aperture of the object glass. 2.  How of l ine ?  I wonld want the power of the magnets to be ing � standard rheostat with which to compare it. An thick.shonld paper ,ube be? A. The thickness of the , as strong if ( had on a dozen as if only one or two, but impertect instrument of this kind is of no value what- tube IS of no consequence. 3. Please give diameter I do not know whether their power depends on Ihe length 
ever. of field and eye lenses. A. The diameters of tbe field I of the l ine or on the number or Btrength of the cel l s of the 

(41) .T. S. H. asks:  Can yon inform me and eye lenses are nnimportan t if they are of  the cor- I batteries. What book or  hooks would best teach me all 
what cau�es the ivory on piano keys to tnrn ytllow? rect focal length. 4. Paper reads eye aperture should these things ? A. The power of the current on the line 
Some 1 have recently seen change in a few months be 1� inches; should it not be J.4' inch ? A. The aper- depends on the number of cel ls of battery employed ; 
from a pure white. Others, mauy years iu use, still re- ture shonld be � inch . 5. What combination of lenses the gravity batl ery is probably best for your purpose. 
tain theIr original whiteness. Please explain the cause, would you recommend for higher and lower power eye For full information on telegraph lines, instrumeuts, 
and suggest a remedy or preventive. A. The yellow pieces than that descrihed? A. It is only [Ieeessary to and batteries, consult Prescott's Electricity and Elec
color of the piano' keys may be due to grease absorbed preserve the same r".lation between the focal len,!(ths tric Telegraph. 
f th fi f th I r . t b th th of tbe field and eye lenses for higher and lower powers. (54) S A H 't I A t rom e ngers a e p aye , or I may e �t e 6. What gauge of wire is used for gas li,!(hting spark . 

' "  WrI es : 11 �our paper ugus 
piano sits in a dark place or is generally closed. Under coils ? A. Almost any size of wire will answer for this 10, m No. 4 of Notes and Queries, you state that a 

(30) J. S. wri tes ; I make an axle grease these circumstanccs ivory is apt to turn yellow. �'here purpose ; No. 24 is of teo used. 7. What should be size carbureter for gas machine to supply 8 five foot burners 
which I put up in cans. The traile calls for goods pnt are also Jllany kinds of ivory, and Ihe inferior qualities of coil ? A. The coil may be 6 inches long. 2 inches shonld have 12 feet evaporating surface. I use Sisal 
np in wooden boxe_. I placed some of my grease in do not retain their whitenesB without precautions. Good in diameter for three or four burners. 8. How many hemp inmy carhureli�g tank, the air passing over the 
snch a receptacle, but cannot prevent t.he oil. penetrating ivory keys having a liberal exposure to the light ought Leclancbe cells will be required to light a single fibers. of the hemp, wInch bave become saturated WIth 
the wood. How can I t.eat the boxes in order to avoid to retain their whiteness for many years. Ivory is burner? A. From two to four cells. gasolme; I therefore cannot tell what amount of sllr-
that? A. Coat the inside or your boxes liberally with bleached by exposure to sunlight for periods varying face I have. I u,e an iron tank 2 feet d iameter and 2 
glue size. Irom .four week' to six months. or by iinmersion in tnr- (48) W. F. D. asks ( 1 )  proportions and in- feet high. fill i t  Wilh hemp, and keep abont 3 inches 

(31) A C H k
' Wh 

t . 
th

' . d' I penline. kept near the surface, and exposure to the sun gredients for blue prints. A. Dissolve 40 grains am- depth of gasolme on bottom; the air is introduced . . 
.
' as s . � at e e mgle ] - for three or fonr days . mania citrate of iron in 1 ounce disti lled water. Also through a pipe, the end of which is nnder the surface ents of gold solutions r.hat depOSIt a red color on metal dissolve 1 drachm potassium ferrocyanide in 1 ounce dis. of rhe gasoline; this is to supply five 6 foot burners ; to be plated ? I nse the Smee battery; toas that any (4.2) L. P. A. -We have frequently pub- titled water. The foregoing solut iolIs are prepared sepa- have carbureter in a cellar the temperature in effect on the coloring or gilding in this caoe, or what liEhed articles on microscopy and upon all the modern rately and kept from the light. 2. Chemical reaction i which is sometimes as low as 32 ; use 88 gasabattery i s  best to use ? A. A Smee's battery is as good investigations in this branch of science. It is possible in making making blne prints? A. The ferric compound I l ine. When weather is cold the gas is poor, maldng as any for the purpose. For information on electro- that we may in the future pnblish elementary articles (ammonia dtrate of iron) is by the acti'on of the light blue light . Is this the hest way of making a carbureter? metallur/!'y, consult SUPPLEMENT, No. 310. on the subject. reduced to tbe ferrons condition, which with potassium If not, wi l l you please g ive directions for construction 

(32) C. L. W. wri tes : Ou r  bouse is alive (43) S. E. K. F. writes : I have constructed ferrocyanide prodnces an iutense blue coloration simi· of a good one? A. Your carbureter is probably too 
with fleas from a pet cat. 'Ve have tried Persian insect a small pressure blower as described on page 75 of vol. lar to Prussian blue. 3. Chemical action of bicarbon- small for cold weather. The iron tank in so compact a 
powder without much effect; can you tell me of any- xxxix . . SCIENTIFIC AMERICAN, and get a fair blast ate of soda in bringing out whi le lines on blue prinls? form absorbs heat from the surrounding air very slowly. 
thing better for the purpose? A. The oil of pennyroyal through a % inch tuhe, bnt I �annot contract it so as to A. The soda bicarbonate turns tbe picture to a lavendar Making it long and narrow is advantageons, or use two 
will drive your fieas away. Beds made of pennyroyal serve as a blow pipe, as I desire. Please give directions color, and prevents its fad ing. A dilute wlution of acid round ones. Any means that you can use for warm
for dogs to lie on will also drive away fieas. as to construction of pipe from the fan to the bench, (citric or hydrochloric) will produce the effect de- ing the air nsed in making the gas by taking it from 

(33) G. W. S. asks a recei pt of some liquid say four feet. A. Wedo not think you will find it pas· scribed by you, as it d issolves out the superfiuous blne the cellar will materiolly help tbe process. Some nse 
or oil to place in gravilY batteries that will keep them slble to so change your blower with any form of pipe and so brings out the white line.. hot water in a pan nnder the carbureter in winl er. 
from evaporating and using up so qnick? A. Any non- as to make a blow pipe with much, if any, additioDJlI (49) W. H. P. asks h ow alllmillft soap is There are a great many patents on carhureter. ; you could 
drying oil will do ; try common larll oil. force. made, and also where I can find a descri ption of the not do betler than to make them a study. Copies wi l l 

(34) G. S. T. writes :  I have an eigh ty bar- (44) W. C. M. asks h ow to refine  whale oil hot air engine. A. There is a soap now manufactured cost 25 cents each
i, 

2 Is chr
�.
me steel much belter for 

soap, so that it will produce a white lather. A. Yon in this country, in which camtic soda is replaced by lathe tools. etc. , t an the or Inary cast steel ? Does i t  
reI water tank on barn ; tbe bottom of tank is 24 feet will be obliged to first rtfine the whale oil. Whale oil the aluminate of soda. The latter can be prepared require different treatment, in forging and tempering, 
above the ground . A windmill supplies the tank auto- soap is uSlllllly made from the sediment produced i ll re- either from banxite or from cryolite. Bauxite is cal- from cast s l ee l ?  A. Chrome steel is eood, but we do not 
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direction; with a two inch pipe connecting tank to a soap used by harness makers and the like for rubbing suiting liquors being evaporated until a dry cammer. tool steel. 
suitahle turbine at the shop, what amount of power nnd po\i"hing leather. 3. Also soap stork. A. Soap cial aluminate of soda is obtained. Powdered cryolite (55) H. W. M. wri tes : 1.  I would l ike to ought to be developed, and in whnt. time 80 barrels stock is the residuum from cotton seed oil and from is mixed with six equivalents of lime and boiled with learn to read faces easi ly. Would you please inform me be run out, when turbine is at full workr A. The olive oil. water, when an insoluble fluoride of calcium is formed, in Notes and Queries of a good work 011 physiognomy? discharge of the 80 barrels of water will develop;,. horse 
power for an hour, or ).8 horse power for 2 hours. _ You (45) J. H, G. writes : 1. How much of 100 and the alumina hecomes dissolved in the excess of A. To read faces easily i s in a great degree a matter of 
will not realize more than 60 to 70 per cent of this power per cent of bi tartrate of potash or cream of tartar can caustic soda. If an excess of lime is used, the alumina personal faculty not easily learned. There is an excel
throngh a motor. be d issolved in one gallon of boi ling water? A . Cream will be precipitated, leaving the caustic soda alone lent book called the "New Physiognomy," also one on 

of tartar h soluhle in 18 to 14 parts of boiling water. 2. in the soliltion. For making soap from aluminate of . . Comparative Pbysio/!,nomy." 2. How are rings 
(35) Engineer writes : I have some celluloid Cream of tartar manufacturers utl iize all their waste soda about equal part.s of lard and lallow are preferred, (finger) made? A. Finger rings are cast in moulds if 

billiard balls that have hecome faded. I wish to recolor . . . .  and these should not be heated to a greater extent than heavy, or rolled Ollt in bars, cut off Ihe proper length, 
them. What shall I use ? A. Use the following colors in prodncts, by convertm� the� mto tarlarlc aCld. Can I is just necessary to liquefy them. Tbe materials are tbe ends hammered or rolled down to the pre per size 
the proportion of about 10 grains to the gallon of water: use any �the: test oosId�s htmus paper, for absolutely not boiled in the nsnal way, but tbe combination is and bent into a ring around a mandrel ; Ihe ends are 
Black, use nigrosine ; for . violet, lllethyl violet; blne, determmmg If snffi�I�nt hme carb(mate has been nsed, effected at the lowest temperature at which they can be then cut and filted for the desired size of ring and saI-
soluble blue ; red, aniJ ,ne red or magenta. green, mala- secondly, what is a good test for determining if all the mtlmately mIxed. Hot, all' engmes are descr.,bed m the dered together, theu the rings are filed np and poli;;hed. to perfectly preCIpitate the first eqUIvalent, and 

I
. . . . . . . 

chite green. Dissolve these aniline colors in hot water. SCIENTIFIC AMERICAN SUPPLEMENTS Nos 162 247 284 (56) C P K 
. t tb t d '  th tartaric acid has been freed from the potash in nsing d 368 

• , " . . , Wfl es a urlUg e The balls are immersed in the hot water, and ttlen a l - the sulphate of l ime? A. To determine the at:idity by i an . operation of a steam fire engine near his bOllse, an iron lowed to cool in the coloring solutions until sufficiently other mean" ttlan wit.h litmus is possible. YOll can add (50) C. W. H. asks : Which is the best leader shook very hard, 80 much 80 he was afraid it dyed. Perhaps tbree to fonr hours. a little cochineal solution to a portion of the mixture, method of drying fish scrap after leaving a hydraulic would break, seeming to shake in unison with piston 
(36) J. P. B. w l'f1 es :  Please give me a re- and then pour in potassium hydroxide (caustic potash) press, whether by some machine or by a k i ln? A . rod of the engine. A. Probably the motion of the pis

cipe for making the following inks, aniline preferred : until the coloring disappears. This reaction will show When steam is used for boiling and pressing, there will ton of the fire engine became synchronous with the vi
green, blue, burnt sienna, yellow and pllrple. A. you approximately how mucb lime carbonate to add. 8. he economy in employing the waste s leam, as well also brating properties of the leader, which induces vibla
Green : Dissolve 1 part of iodine green in 100 to 110 Would hydrate of lime added to very weak solutions of as direct steam in coils of iron pipe in a drying room. lion. This is a well known phenomenon in �onnection 
parts of hot water. 'l'his ink writes 'a brilliant billish bitartrate of potash take the place of l ime carbonate Another plan is to make fiues in brickwork under the with bridges, which nre often thrown into a severe vi
green ; if it is desired to give it a yellowish green tint., for freeing the first equivalent ? A. The use of hydrate :door of the drying room, making the fioor itself of lalge bration by a synchronous step or even the I rot of a dog. 
a little picric acid is to be added. Blue: Dissolve 1 of lime would not be as effective as the carbonate. tile laid over the fiues, and carry Ihe hot gases from the 2. In your issne of July 12, YOll speak of the Payne pro
part of tbe soluble bleu de nuit (bleu de Paris ) in 200 to The tartaric acid decomposes lhe lime c .. bonate, and boiler furnace through these fiues to the chimney, or, cess for preseIving timber. Can yon tell me what that 
250 parts of hot water. Yellow : Dissolve 1 part of we do not think snch a reaction would follow if the if not convenient, use a separate fire for the drying process is? A. Payne's process for preserving l imber 
picric acid in 120 to 140 parts of water. Purple: Dis- bydrate was nsed. 4. Can the sulphur be freed from room fiues. The slabs of scrap may be laid upon cons ist. in impregnating the wood, while in a vacuum, 
solve metbyl violet in sufficient water. For brown ink the potassium sulphate? If so, how? A. Barium chloride shelve_.. The coils of iron pipe may be made by any wi th a strong solution of sulphate of iron, and after
select a suitable aniline color that is soluble in water, will precipitate the sulphur from potassium sulphate, pipe fitting establishment. ward forcing ir,to the timber a solution of sulphate of 
and add a "mall qnantity of alcohol and a little gly- forming barinm sulphate and potass ium chloride. 5. (51) W. J. D. asks : Who was the builder of lime, or any of the alkal ine carbonates, such as car
cerine (1 to 4 per cent) . The addition of these two ingre- What work in chemistry, publ ished, can I get, that will the first locomotive, and where first used? A. Cugnot, a bonate of soda, by which means the oxide of iron he-
dients is desirable in any case. thoroughly post me in this particular industry? A. Frenchman, made a sman locomotive in 1769, which is comes insoluble. 

(37) E. S. w ri tes : We h ave lately had our There is no literature available on haking powders other still preserved in the MU8eum of Arts and Metiers. Paris. (57) J. W. S. asks : How can I harden the 
cistern cleaned. The water seemed perfectly clear and than articles found here and there in the SCIENTIFIC Watt took out patents from 1769 to 1784, on steam c;,r- calks on horseshoes of malleable cast. iron or of steel? 
pure, without taste or odor; but as it had gotten quite AMERICAN and other similar journals. Blyth's book riages or wagons, but not known to have made any. A. The steel i s  low, or decarbon'zed, and like the iron 
low, and as the ci6tern had not been cleaned for several on Foods may contain some information suited to your Symington made a model of a steam carriage in Edin- is amenable best to casehardening. Heat the shoes so 
years, we thought it best to have it emptied and thor- wants. bnl'/!'b, in f770. William Murdock tmilt and actual ed a that the calks are red hot, either over a fire or in red hot 
oughly cleaned. Since then, the water has had a very (46) F. G. H. asks if there is any founda- locomotive in  1784, in Cornwall England. Ol iver Evans, lead, dip the calks in a pan of powdered prnssiate of 
bad taste and smell, which we can notice even after it tion in fact for the prevailing belief that tomatoes of Philadelph ia, obtained patents in Maryland , U. S., potash. and throw them into water. 
has been Ihrough the filter. Can yon tell me why thi" cause cancer. And if so, why? Or, rather, how do in 1787, for the exclusive right to operate steam wagons 

I N D E X  O F  I N V E N T I O N S  is so ? A. In cleaning your cistern you may have expo,ed they operate-by poisoning the blood, or otherwise? A. on roads and railways. In 1803, a Mr. Fredericks bUi lt 
the clean cement to the acLion of the water, which may The belief, which has become quite common, that a locomotive for a mine in Hanover, Germany. Trevi
have given it the taste of l ime or alumina. As you do tomatoes cause cancer is utterly without foundation. thick'. first locomotive was running in 1802, and is con
not tell us how it tastes or smells, we cannot well solve There is not the slightest ground for fear in using freely sidercd the first effective effort on rails . Blenkinsop's For which Letters Patent or the United 
the mystery. The soot t.hat was found in the c istern what is really oue of our most valuable vegetables. At locomotive, 1811 . Hedley' s locomotive, 1813, the Statcs were Granted 
wae no doubt derived from the smoke of soft coal, which the same time, tliey ought to be used like everything .. Puffing Bil ly." Dodds and Stephenson commenced 
deposits carhonaceous matter with a little pyroligne. else, with prOper moderal ion. Even a good thing may their improvemen ts in 1815. September 23, 1 8 8 4, 
ons aci,l upon the roofs where bituminous coal is used. be abllsed, and a person may become so extremely fond 

(52) W. J. D. asks : 1. Wbat is the best This is washed into the cistern and becomes a deodor- of tomatoes as to consume an excessive qnantity, and and most powerful hattery for electro magnet? A. The AND EACH BEARING THAT DA'.I'E. 
ize d d' . f t t fi II t r th bl k t thereby derange the functions of the stomach. The 
me:��ned 
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I . . .  II . ht If f d d '  I tt . cause canker sores in the mouth. But it must be un· a nmma, It IS a rIg . a ecaye anIma ma er, It be, and how mnch wire in the coils, and what size, to is all wrong. derstood tbat there is no resemblance between cancer 
and canker, except the similarity of spelling. Cancer lift.. a ,:eight of 1,001� pounds, or as much a� it will lift 

Acetates directly from metallic ores, manufac .. 
ture of, J. A, }I Ilthieu . . . . . . . . . . . . . . . . . . . . . . . . . . 305,524 

Aerial transit by wire rope. etc., apparatus for. E'. 
llyrnes. . .  , . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,422 

(38) A. & F. B. ask if there is such coke is a mali!mant frightfully dangerons disease ' canker convemently, at a dIstance of from 1 to 3 mches? A .  
manufactured in any part of the States as is nsed for is merel; a re�nlt of d isturbance of the stom�cb , and An axi�1 magnet wonld be better for your purpose than 
fuel in English locomotives, and where. A. The coke is commonly of small importance except from the pain the. ordmary form of electr� m�gnet. The BIze of the Animal tmp, A. L. Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . 305,664 made at Connellsville, Pa., is comidered the best made and annoyance it causes. But even for this the toma- helix and of ttle WIre of WhICh It IS made WIll depend AntiseptiC compound, S. Cabot, Jr . . . . . . . . . . . . . . . . . 305.423 

Alarm. See Fire alarm. 

in the Umled Slates, and nearly equal to the pest Eng- toes are not fairly responsible, for though, as stated, it I 
�pon . th� kind of battery used and the manner Artist's box. G. Stirrup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.544 lish coke. You wi ll find the names of makers in any may sometimes follow their very free use. yet with III whIch It IS connected n? It would be ?Iore or I�ss a Auger, T. Newey, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.625 commercial agency reference book. most persol l s no snch resnlt would occnr. 2. Have you matter of �xpel'lment to aetermme the size of COIl reo Automatic lubricator, M. A. Dees . . . . . . . . . . . . . . . . . . 305.678 

(39) J. W. K.-Tbere is no special exami- ever set forth the wonderful power of red clover in cur- �Ulred to h.fl 1,000 P?unds from 1 to 8 mctles. 3. How Awning. F. B. �t allory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303.614 
nation reqnired for entering the classes at Cooper ing cancer, a fact indisputable, if taken before death is IS an electrl.c reserv?" made, a�d about how long would Axle. ear, Howe & Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.594 

Union. You must be 15 years of age. Appear in per· inevit!lble ? A. The belief in Ihe efficacy of red clover the electriCIty laEt ID a reservolf 8  feet long. 4 feet ll lgh Bag holder, P. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305,572 

son, with a Jetter of recommendation if p08sible from is not very commOll ; it is local, and has no better and 4 feet wide-8x4X4 feet-to J ift the aforementioned Bagasse pulverizer and furnace feeder, Hibberd 
employer. By calling at the office in second story of claim than that concerning tomatoes. Very frequently weight at every second interval by di sconneclion of the Bal:t�:b:����. &'D�;d�;�h : : :  ........ .. ::.':.' .':::::: : : : :  ::: the institute YOll may obtain a circular containing all harmless -tumors are considered to be cancers ; in snch wi res? A. For informati on on stordge batteries, con- Baling box, O. Bulkeley .

. . . . . . . . . . . .
. . . . . . . . . . . . . . . . . 305,508 

needed information. cases the various popular remedies-red clover ( Trifo- �ult SUPPLEMENT, Nos. 304, 33'), 370, 215, and 354. Band wheel ,  pulley, etc., S. Aland . . . . . . . . . . . . . . . . . .  31)5.651 

(40) S. L. W. writes : Will a Breguet up- lium pratense\, cancer root ( Cooopholis Americana), (53) J. H. K. asks (1) w hetber tbere iR any Bar. See Claw bar. 
right galvanometer, such as is sold for $10, do for ox- etc. , are nsed, and when the tumor disappears, as of met.al or composition (" Delta " metal for instance) that Bark breaking aDd grinding mill, J. T. Phillips . . . .  305,711 

peri mental work in electric measurement, and also asks course it presently does, a ,. cancer cure " is fa lsely re- will not rust or corrode when frequently used in water, Barrel heads, machine for trimming, A. Guerdan. 305,447 

how to construct a cheap rheostat to use with the ported, and a reputation for a perfectly inert remedy is and hard enough to bear as mnch friction (or more) as Buttery. See stamp battery. 
same, As I am studying electricity ant of school establ i shed. is required of ends of a sewing machine hob bin. Would Bearing for pul ley shafts of chain gearing, ,\V. C. 

honrs, I do not wish an eXllensive instrument for the (47) W. G. S. writes :  I wish to make a tele- bone, or zine, or celluloid, or two of eir.her do? A. Bel:'r::���:�; G:w:;i��th�i�k' :.·. ·:::. : ·  . .
.

.
. . :305,540. ::�� 

present. I prinCIpally wish to measnre the resistance I scope as descri bed III SCIENTIFIC AME:IIICAN SUPPLE- Try phosphor. bronze. 2. Let me know also what IS . Billiard and pool table. W. G. Morse . . . . . . . . . . . . . . .  305,64$ 

© 1884 SCIENTIFIC AMERICAN, INC.



Ititttfifi t �mtritltt. [OCTOBER I I  J 1 884-
Billiard bal l compo.ltlon. A. H. It J. Gunklach . . . 805.448 1 Grate bar. A. Haarlander . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.589 I Seats. reclining folding back for. L. B. Covert . . . .  005.428 I � dvrrtiStmtuts Blast furnace. A. F. Wendt . . . . . . . . . . . . . . . . . . . . . . . .  805.5.;8 : Grinding mill .  J. C. \ )"11 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.485 Separator. See Grain .eparator. I � .  • 
Boilers. cut�lI'for kitchen. J. E. Boyle . . . . . . . . . . .  305,504 ' Grindlnll: pan. G. H. Malter . . . . . . . . . .  . . . . . . . . .  . . .  305.:00 Sewinl{ machine. W. B. Palmer . . . . . . . . . . . . . . . . . . . . . .  005,581 , 1''8101e I'Rve. eRe" I n8e •• t l o" _ _ _  ,!) eell ta I' I I l1e. Boners. halld hole .eat for. Pratt & Higgins . . . . . . .  805.638 Gun stock, folding skeleton. F. Schwatka . . . . . . .  805.587 Sewing machine, buttonhole. C. M. Banks . . . . . . . . .  005.657 URcl, 1'RlI'e, ' en e " I " Bm'l l o "  _ _ _  8 1 . 00 1' l i n e. 
Boot and shoe counters. machine for shaping. L. Hame. J. McParland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80;;.526 Sewing machine. buttonhole. D. Mill . . . . . . . . . . . . . . .  805.6U (About elllht word. to a line.) 

Cote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.427 Hame fastener. G. W. Greene . . . . . . . . . . . . . . . . . . . . . .  805.5SS Sewing machine lamp bracket. A. HartODlr . .  . . . S05.517 EngrafJings mall head adver tisements at the same raU 
Bottle .topper, T. B. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  805.704 Hame. harness. H. C. )I axwell . . . . . . . . . . . . . . . . . . . . .  805.4.�9 Sewing machine quilting attachment. J. W. Clay- per line fry meaS"'"e1nmt. as the letter PI·e88. Adver. 
Bottling macb ines. combined vent and .afety. Hanger. See Sash hl'nger. ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !J5,511 tillem6nl, m'U/lt be reooived at publication qtfice as earl1l 

valve for. J .  Mathew . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.525 Harrow. A. Hirsbheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.592 SewiDil machines. automatic tension lor. Dimond as TkurBtiav morning to appear in ll/!llJt issue. 
Box. See Artl.t·. box. Baling box. Pulley box. Harrow. riding. P. Mongey . . . . . . . . . . . . . . . . . . . . . . . . . .  805.529 It Dial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.4SS 

Sheet metal box. Hat .izing machine. J. G. Meeker . . . . • • • • • • . . . . . . . .  00;;.628 Shaping and planing macblne. G. Jneng.t • • . • • . • •  806.520 
Brake. See Vehicle drnll brake. Hatchway elevator. J. W. Birely . . . . . . . . . . . . . . . . .  S05.419 Sheet metal box. J. R. Patton . . . . . . . . . . . . . . . . . . . .  805.710 
Breecblng loop. II .  C. Maxwell . . . . . . . . . . . . . . . . . . . . . 805.458 Hay elevator. H. It L. M. McCown . . . . . . . . . . . . . . . . .  805.619 Shutter fastener. C. Drake . . . . . . . . . . . . . . . . . . . . . . . . .  S05,681 
Brick. burninll. C'. F. T. Kandeler . . . . . . . . . . . . . . . . . . .  805.599 Hay elevator and carrier. M. IV. Chamberlain . . . . .  805.666 Size for use In textile manufactures. preparing a 
Brick machine. R. N. Ro.s (r) . . . . . . . . . . . . . .  . . . . . . . . . .  10.524 Hay tedder. R. W. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.578 velletable. Ducancel It Fortin . . . . . . . . . . . . . . . . . .  805.MIl 
Brick machine. C. A .  Wyman . . . . . . . . . . . . . . . . . . . . .  805.728 Heat conductor and radiator. �I .  Ryan . . . . . . . . . . . .  805.713 Skate. roUer. T. H. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.484 
Bridle bit attachment. N. J. Blatherwick . . . . . . . . . .  805.659 Heater. See Feed water heaLer. Skate. roller. F. E. Vandercook . . . . . . . . . . . . . . . . . . .  806.6U 
Bru.h. pen. G. Maderia . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.612 1 Heating furnace. T. R. Renwick . . . . . . . . . . . . . . . . . . . .  805.477 Skating rink. M. Vleweger . . . . . . . . . . . . . . . . . . . . . . . . . . 305,551 
Bru.he •• drip cup and binder for paint. J. T. �ut. f1eel nai l inl[ macbine. M. A. Tyler . . . . . . . . . . . . . . . . .  805.723 Sleigh. Kruger & Trim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1U.522 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.545 l I eel trlmming macbine. O. Breuer . . . . . . . . . . . . . . . .  805.6!t� Smoke and gas con.umlng furnace. M. Krudewill 805.467 
Buckle • •  trap. II. Auisz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305 562 Hermetical ly .ealed can. C. Drake . . . . . . . . . . . . . . . . . .  S05.6S0 Snow plow. railway. G. E. Sherry . . . . . . . . . . . . . . . . . . . 006.717 
Buckle • •  uspender. I I .  Anlsz . . . . . . . . . . . . . . . . . . . . . . . 805 561 1 H inge. awning blind, II. 8.  Tucker . . . . . . . . . . . . . . . . .  805.549 80Idering iron. N. B. Mayhew . . . . . . . . . . . . . . . . . . . . . . .  006.618 
BUllgy body. M .  Y. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.507 HOIl trap. H. C. Lower. . . . . . . . . . . . . . .  . .  . . . . . . . . . .  805.609 Sole or heel protector. R. S. Pickett . . . . . . . . . . . . . . . .  805.6S0 
Burner. See Ga.. burner. Holder. See B� holder. Pocket uten.il holder. Spectacle •• J. Franklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.665 
Button. 'E. S . .  \I ayer . . . . . . . . . . . . . . . . . . . . . . ' "  . . . . .  805.620 Spoon and fork bolder. Spittoon lifter. J. J.  Anthony . . . . . . . . . . . . . . . . . . . . . . .  805.658 
Button In.tener. O. W. Ketchum . . . . .  . .  . . . . .  305.456 Hominy mill. N. J. Tilghman . . . .  . . . . . .  . . . . . . . . .  305.M6 Spoon and fork holder. glass. D. Barker . . . . .. . . . . . . S05,498 
Buttons. machine for manufacturing, J. F. Honey extractor. centrifngal. G. W. Stanley . . . . . .  805.488 Spoon. jeweled. T. J. Palrpo!nt . . . . . . . . . . . . . . . . . . . . .  S05.629 

Baptero.se . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05.564 Hoop fa.tener. barI'el. IV . L. Jone . . . . . . . . . . . . . . . . . . 805.692 Spring •• machine for forming. G. Norwood . . . . . . . .  S05.7(11 
Cabinet scraper. ;1 . A. Kei.er . . . . . . . . . . . . . . . . . . . . . .  005.603 Hoop fastener or keeper. H. De Bu . . . . . . . . . . . . . . . . .  805.677 Stamp battery. G. H. Malter. . . . . . . . . . . . . . . . . .  . . . . .  805,701 
calendar and business dlrcctory. monthly. J. C. Hor.e ra1<e. W. S. WI I .on . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.649 StamP. dating. W. E. De Lap . . . . . . . . . . . . . . . . . . . . . . . . 805.518 

Forth . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.586 Hose support. lire. R. S. Van Zandt . . . . . . . . . . . . . .  305.490 Stave .aWing machine. C. M. Mueller . . . . . . . . . . . . . .  305.705 
can.  See Hermetically .ealed can. Mi lk can. House. portable. L. Forrest . . . . . . . . . . . . . . . . . . . . . . . . .  805.5S4 Steam boiler lIue tube. J. A. Hopkinson . . . . . . . .. . . 805,59S 
Cans. machinery for the manufacture of. W. S. Ice cutter or pick. C. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . .  305.449 Steam engine. K. catlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.425 

DGlg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.514 Iron. See Solderilljl lron . Step or ladder. R. Hammill . . . . . . . . . . . . . . . . . . . . . . . . 806,5!!O 
Car coupling. B. Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.418 Jack. See Lifting jack. Pegging jack. Stopper. See Bottle .topper. 
car coupling. E. T. Leona.d . . . . . . . . . . . . . . . . . . . . . . . .  305.7(11 Jar, A. V. Whiteman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.554 Stove and furnace. heatlnll. M. T. Hynes . . . . . . . . . .  805,691 
Car coupllnll. S. B. McPheeters . . . . . . . . . . . . . . . . . . . . .  805.52'l Jar fastening. J. Y. Sigafu . . . . . . . . . . . . . . . . . . . . . . . . .  S05.6S7 Stud •• etc., fa.tenlng for. A. Bauer . . . . . . . . . . . . . .  805.65S 
Car coupling. H. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.6S4 Joint. See Electrl(' conductor jOint. Stump puller. J. A. Horseman . . . . . . . . . . . . . . . . . . . . . .  805.518 
Car loading and unloading device. P. H. Kane . . . 805.600 Key. L. Hillebrnnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.451 Surface gauge. C. P. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.515 
Car wbeel. E. Clill' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.671 Kneader and roIler. dOUllh, J. W. Reed . . . . . . . . . . . .  805.174 Surgical ca.e. M. F. W. Ohlemann . . . . . . . . . . . . . . . . .  S06,628 
Car wbeel. W. E. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05,616 Knob attachment. P. Wagner . . . . . . . . . . . . . . . . . . . . . 805.645 Suspender end. E. Deming . . . . . . . . . . . . . . . . . . . . . . . . .  805.576 
car wheel and axle. G. B. Trout . . . . . . . . . . . . . . . . . . .  805.4S6 Knob attachment. door. J. K. Chrk . . . . . . . . . . . . . . .  805.426 Su.penders. J. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . 806.606 
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C E L E B R A T E D 
P E R I N  BAN D SAW B LADES,  
Warranted .. uperlor t o  all others I n  Quality. finish, 
uniformity of temper, and ven eral durability. 
One 1'e"lp Sow outwears tbree ordinary saw •• 

Finishod and Ron[h PnIloys 
AT QREATLY REDUCED PRICES 

TO CLOSE O U T  STOC K. 
SEND FOR PRINTED LIST OF SIZES. 

The John T. Noye Mfg.  Co . ,  
BU FFALO, N . Y. 

car wheels. machine for rolling. O. Nloggemeler .. S06,706 Knob. door. IV . 1. Alvord . . . . . . . . . . . . . . . . . . . 805.559. 805.652 Su.penaion device. spring. A. S. Fontaine . . . . . . . . .  805.583 FORE I G N PATE N T S. 
Carrier. See Ca.h and parcel carrier. Knobs. manufacture of door. W. I. Alvord.805.55S. S05.560 Table. See Billiard and pool table. 
Ca.e. See Surgical ca.e. Ladder • •  tep. N. Fi.her . . . . . .  . . . . . .  . .  . . . . . . . . . . . . .  805.516 Telephone. mechanical. J. V. Hyder . . . . . . . . . . . . .. . .  805.45S 
Cash and purcel carrier. G. W. Baldrige . . . . . . . . . . . . 305.414 Lamp. electric arc. R. H. Mut her . . . . . . . . . . . . . . . . .  805.617 Telephone .wltch. H. E. Waite . . . . . . . . . . . . . . . . . . . . . .  805,552 
caster. revolving. J. S. Dignam . . . . . . . . . . . . . . . . . . .  805.487 Lathe for turning polygonal form •• Pryibil & Telethermometer. W. R. H. Barton . . . . . . . . . . . . . . . .  305.499 
Check row wires. reel for. C. F. James . . . . . . . . . . . . .  805.597 Mackinlosh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,712 Thill coupling. B. Fahrney . . . . . . . . . . . . . . . . . . . . . . . . . .  805.581 
Cbeck rower. A .  E'. Dice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.679 Lathes. cutter support for hollow mandrel . E. H. ThUi coupling. G. E. Smith . . . . . . . . . . . . . . . . . . . . . . .  S05.589 

Their Cost Red ueed. 

ChUCk. �'. Egge . . . . . .  . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . .  305 . 5S0  Hudson . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 805.519 Thi l l coupling. H. Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . S05,64� r·The expenses attending the procuring of pateQts In 
Churn. J .  F. & W. C. ('ameron . . . . . . . . . . . . . . . . . . . . . .  805.570 Leather working machine. J. A .  Panton . . . . . . . . . . . 805.5S2 Torpedo. submarine. J. W .  Graydon (r) .. . .  10,5:15 to 10.527 mo.t foreljlD countrle. 'havlng been considerably re-
Cburn. rotllry. E. H. �'unk . . . . . . . . . . . . . . . . . . . . . . . . S05.'" Leer. portable. J. Dalzell . . . . . . . . . . . . . . . . . . . . . . . . .  805.675 Toy money safe. E. T. Gibson . . . .  . . . ; . . . . . . . . . . . S05.58'l duced. the ob_tacle of cost I. no longer In the way of a 
Cil{ar support. I • .  L. Twl.s. . . . . . . . . . . . . . . .  . . . . . .  . . .  805.550 Leg frame • • pring. A. Cote . . . . . . . . . . . . . . . . . . . . . . . . .  W5,578 Trap. See Animal trap. Hog trap. Mole trap. large proportlo'l of our Inventors patenting their Inven. 
C lampinll device. E. M. C. Anderson . . . . . . . . . . . . . . 805.497 Lifter. See Spittoon lifter. Truck. harve.ter. A. B. Barker . . . .  . . . . . . .  . . . . . . . . S05.415 tlon. abroad 
Clasp for .upportlng gllrment •• B. McGovern . . .  805.621 Lifting jack. H. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.421 Truck •• • Ide bearing for car. J. F. Wallace . . . . . . . .  S05.492 CAN." UA .-The co.t of a patent in Canadl\ Is even 
Claw bar. detuchable. D. Chri.tie . . . . . . . . . . . . . . . .  805.670 Lime durlnll transpgrtatlon. protecting un slaked. Tug. harne ••. L. A. Blood . . . . . . . . . . . . . . . .  . .  .. . . . . . .  305 . 567 les. tlian the cost of a United States patent. and the 
Clip. See Paper clip. J. W. Orm.by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.708 Valve. E. R. 'l·omlln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05.7� former In�l"de. the Province. of Ontario. Quebec, New 
Clock. secondary electric tower. Pond It Munger. 005,638 Liquid cooler and water IIlter. combined. D. H. I Valve. safety. W. C. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.416 , Brun.wlck. �Tova Scotia, Britl.h ( 'olumbla, and Manl. 
Coating pipes. bar •• etc . •  apparatus for. G. H.  Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.523 Varnl.h. J .  A .  Shephard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.6S6 toba. 

Ever.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  805.442 Lock. A. B. EWing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.664 Vehicle drag brake. C. Trim . . . . . . . . . . . . . . . . . . . . . . 805,48i I Tbe number of onr patentee. who avail them.elve. of 
Cock for gas and water IIxture •• J. Spruce . . . . . . . .  S05.688 Loom for weaving chenille or Axmln.ter carpet.. Vehicle. out of car tracks. device for turning, '1'. the cheap and easy method now oll'ered for obtaining 
Coll'ee ron.ter . H. Wade .t al . . . . . . . . . . . . . . . . . . . . . . .  805.725 and rugs. W. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.496 H. Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.610 I patent. In Canada I. very large. and Is stelldil:r lncreaB-
(,,ol lar. E. P. Sha1fer . .  . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . 805.481 Loom .huttle. H. P. Garland . . . . . . . . . . . . . . . . . . . . . . . .  305.446 Vehicles. storm protector lor, F. P. Stone . . . . . . . . .  805.486 ,' Ing. 
Conveyinll llpparatus. G. C. Illickensderfer . . . . . . . . 805.566 Lubricating cuP. T. B. Merrill . . . . . . . . . . . . . . . . . . . . . . .  805.4S0 Velocipede. T. Humber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.690 E N'G 1. '\ ND.-The new English law. which went Into 
Cooler. See Liquid cooler. Lubricating cuP. J .  L. Winslow . . . . . . . . . . . . . . . . . S06,494 Velocipede. R. B. Lun.ford . . . . . . . . . . . . . . . . . . . .. . . . .  805.698 torce on Jan. 1st. enab le. partie. to .ecure patent. In 
Cordage. machine for manufacturing. O. S. Bul- Lubricator. See Automatic lubricator. Veneer backing. L. II. Cremers . . . . . . . . . . . . . . . . . . . . . 806.428 Great Britain on very mOderate terms. A Britlah pa.-

lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.509 Lubricat.or. A. Lotz . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  805.608 Wagon running gear, H. S. Nel.on . . . . . . . . . . . . . . . .  305.468 I tent Includes England . Scotland. Wale •• Ireland. and the 
Cotton conden.er. J. Knott . . . . . . . . . . . . . . . . . . . . . .  805.695 Mea.ure. tanor· •• J. R. Bechte! . .  . . . . . . . . . . . . . . . . . . .  805.501 Wagon • •  pring. G. F. Thomp.on . . . . . . . . . . . . . . . . . . .  805.648 

I
l.'hannel I.lands. Great Britain I. the acknowledged 

Cotton Jolin feeder. A. L. Stletenroth . . . . . . . . . . . . . .  805,721 Mea.urlng distances. Instrument for. J .. P. Nolan. 805.6"J6 Wall paper trimming machine. J. M. Staple . . . . . . .  805.4B4 llnanclal and commercial center of the world. and h er 
C"upllnlC. See Car coupling. Thill coupling. Mechanical movement. J. I I . Palmer . • . .  , . ' . . . . :,. . , . S05,5S0 Warpln" machine. F. Berckmans . . . . . . . . . . . . . . . . . . . . 805,502 . good. are .ent to every quarter of the globe. A good 
Cultivator. rotnry, J. MillIon . . . . . . . . . . . . . . . . . . . . . 805.618 Metal shearing machine. Parry & Longstreth . . . . .  805.709 Water and I[a. pipe •• automatic e lectric shut.oll' Invention I. like ly to realize as much for the patentee 
Cultivator tooth attaching device, N. S. Johnson. 805,'54 Milk can. A. E. Brockett. . . . . . . . . . . . . . .  . .  . . . . . . .  805.506 for. T. P. Hughe. . . . . . . .  . . . .  . . . . . . . . . . .  . . . .  305.595 In Enlliand as bl. United States patent produces for 
Cup. See Lubricating cup. Mill. See Bark breakinlC and grinding mill. Wl'ter. apparatus for Indicating the velocity or h1m at home. and the smaJl co.t now renders It po •• lble 
Curtain !lxtUl·e. D. E. Kemp.ter . . . . . . . . . . . . . . . . . . . .  805.455 Grinding mill. Hominy mil l .  Sawmill. mea.urlng the lIow of. G. F. Deacon . . . . . . .. . . S05,488 for almost every patentee In thl. country to secure a pa-
.curtain fixture. window. C. E. Kemp . . . . . . . . . . . . . . . 805.69S Mining machine. F. T. Chew . . . . . . . . . . . . . . . . . . . . . . . . 805.669 Water motor. J. H. Culver . . . . . . . . . . . . . . . . . . . . . . . . . .  805.575 tent In Great Britain . ... here hla rights are a. well pro. 
Cu�lI' va 've. J. P. Simmon . . . . . . . . . . . . . . . . . . . . . . . . . 805.718 Mirror. hand. E. T. Starr. . . . . . . . . .  . . . . . . . . . . . . . . . . . . 305,640 Weather .trip. D. S. Early . . . . . . . . . . . . . . . . . . . . . . . . . .  806.SSS teoted as In the United States. 
Cut-oll'valve. B. TopmlIler . . . . . . . . . . . . . . . . . . .  S05.M7. 305,548 Mole trap. J. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  805.445 Weather strip. E. W. Philbrook . . . . . . . . . . . . . . . . . . .  805.471 OTHER COUN·rlUES.-Patent. are al so obtained 
Cutter. See Ice cntter. Motion. device for converting. E. Boettcher . . . . . .  805.1IOS Wheel. See Band wheel. Car wheel. Paper on very reasonable term. In France. Belldum, Germany 
Cylinder enlline. revolving. J. J. Blair . . . . . . . . . . . . . .  805.565 Motion, device for convertinll. J. B. ERds . . . . . . . .  305.(40 wheel. Austria. Ru •• la. Italy. Spuln (the latter Inc lude. Cuba 
Derrick. C. F. Rull' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.586 Motor. See Water motor. Wheel . S. '1' .  William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.727 and aJI the other Spanish Colonie.). Brazil. British India 
Derrick. portab l e  arch. A. Reitz . . . . . . . . . . . . . . . . . . . .  805.476 Motor. A. D. Meunier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.462 Wheel or pulley. E. B. Martindale . . . . . . . . . . . . . . . . .  806.703 11 Australia. and the other Britl.h Colonies. 
Digger. See Potato digller. Nut. divIder .crew. G. S. Hilts (r) . . . . . . . . . . . . . . . . . .  10 523 Window. W. C. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.4S9 An experience of THIRTY· EIGHT years has enabled 
Door opener and fu.tener. A. M. Freeman . . . . . . .  006.448 Organs. key frame brace for reed, E. S. Votey . . . .  S05.724 Window bead fastener. W. H. R. Barton . . . . . . . . . .  806.500 the publi.her. ol l'HE SCIENTIFIC AM EHICAN to e.tablish 
Drying macblne, F. M. Ironmonller . . . . . . . . . . . . . . .  805.596 Ornamentation of metal and other surfaces. T. Wire .tretcher. F. H. Bls.ell . .  . . . . . . . . . . . . . . . . . . . . .  806.420 competent and trustworthy agencle. ln all the principal 
Educational Instrument. W. Forre.t . . . . . . . . . . . . . . . 805.585 Courtrillht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S06,512 Wrench and pipe tongs. combined, D. Witt . . . . .. . .  305.495 foreign countrle •• and It ha. always been their aim to 
Electric conductor joint. k. W. Kear . . . . . . . . . . . . . .  805.001 Padlock. permutation. R. D. Green . . . . . . . . . . . . . . . . .  305.686 have the bu.lnes. of their client. promptly and proper-
Electrical conductor. T. S. Rf'ed . . . . . . . . . . . . . . . . . . . .  805.475 ; Pan. See Grindlnll pan. Iy done and their Interest. faithfully guarded. 
Electrical .Ignallng apparatus. J. K. D. Mac- I'aper Clip. cutter. and rule. combined. W. H. DESIGNS. A pamphlet containing a .ynop.l. of tbe patent laws 

kenzie . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,611 Castle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8C5.665 of all count ries. Including the cost for each. and othe 
Elevator. See Hatchway elevator. Hay elevator. Paper ma1<inll machinA •• method of and device Clothes drier. G. W. Rhines. . . . . . . . . . .  . . . . . . . . . . .  . .  15.427 . information usefnl to person. contemplating the pro-

Portable elevator. for wa.hlng the felt In. J. J. Mannlnll . . . . . . . . . .  S06,615 Hammer or hatchet. claw. N. B. Allyn . . . . . . . . . . . . .  15.422 / curlnlli of llatents abroad. may be bad on application to 
Elevator. IV. Stevens . • . . . . . . . . . . . . . • . . . . . . • •  805.542. 805,548 Paper. process of and machine for .Izlng or color- Ornamental .tand. Cooper It Cohen. . . . . . . . . . . . .  . . .  15.423 I thl. olllce • 
.Elevator guards. mechanl.m for operating. A. T. Ing. H. F. Ca.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.424 Range, cooklnll. W. E. Parlltt . . . . . . . . . . . . . . . . . . . . . . . .  15.426 MU N N & ( ' 0 . . Editors and Proprietors of THE SCI. 

Ram.dell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.47"J Paper wheel or pulley. E. B. Martindale . . . . . . . . . . .  805.702 Screw. collin. W . E. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  15.428 ENTllI'IC AMEIIICAN. cordially Invite all persons de.lrlng 
Elevator s .. fety device. L. W. Hewett .t al . . . . . . . . 805.689 Paving material from c lay. making. W. Davy . . . . .  805.432 Tobacco package. C. W. Guerrant . . . . . . . . . . . . . . . . . .  15,424 any Information relative to patent •• or the regl.try of 
Enlline. See Cylinder enlline. Gas engine. Ro. Pawl nnd ratchet. W. A. Loud . . . . . . . . . . . . . . . . . . . . .  805.!197 Type. font of, R. Iblenbnrg . . . . . . . . . . . . . . . . . . . . . . . . .  15,425 trade-mark •• In thl. country or abroad. to call at their 

tary engine. Steam engine. Pegging jack. S.  O. Brown . . . . . . . . . . . . . . . . . . • . • . . •  805.506 olllce •• 861 Broadway. Examination of Inventions. con. 
Engravlnll and cha.lng machine. H. P. Kent . . . . . . 805,605 I Pen. fountain. J .  It T. Ro .. . . . . . . . . . . . . . . . . . . . . . . . . . 805.678 .u!tatlon. and advice free. lnqulries by mail promptly 
Envelope. return registering. J. M. Cru l! . .  . . . . . . . 3IX>.672 Penman's as.i.tant. W .  H. Botsford . . . . . . . . . . . . . . .  S05,568 TRADE MARKS. answered. 
Evaporatlnll alkaline .olutlons, apparutus for. J. Plane. bonch. J. A. Kei.er . . . . . . . . . . . . . . . . . . . . . . . . . .  305.602 Canned fruit •• vegetable •• lI.h. and meat., Davis. Addre... MUNN &; CO .. 

P. R. Polk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.681 Planing machine. 8. D. Whitney . . . . . . . . . . . . . . . . . . .  805.647 Baxter & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l1.1iOO Publi.her. and Patent Solicitors. 
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673 Cillars. R. Renduele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,516 Braneb 01llce, C'lr. F and 7t� :::, :py

p
' !s�:e i.�'!�t ,xcavator an • ep • •  e ·ac Inll. . er. . . . . .. anter, corn. . ecor " . . . . . . . . . . . . . . . . . . . . . . . ..... 73 Cillars. cijlarette •• and .moklng tobacco. Jacoby & � 

Feed water heater. G. II. Zschech . . . . . . . . . . . . . . . . . .  805.551 Planter • •  eed. E. A. Daniel . . . . . . . . . . . . . . . . . . . . . . . .  806.480 Bookman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,511 
O_

lII
_ce_. _W_a_sh_lng_t_o_n_._D_._C_·. ________ --, __ _ Fence. J. Uu Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S06,682 Planters. marker for corn. Taylor It Gray . . . . . . . . . .  305.641 D1.lnfectanta. a F. mlker It Co . . . . . . . . . . . . . . . . . . . . .  11,509 1 LOUIS PASTEUR. _ BIOGRAPHICAL Fence post. J. W. Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.571 Plow. Bu lky, .T. R. Ervin . . . . . . . . .  . . . . . . .  . . . . . . . . . . 805.441 Fire extlngul.her •• hand IIrenade, Harden Hand .ketch and fnll page portrait of thl" eminent .clentlst. Field roller. R. Braden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.001 Pocket utensil holder. M. B. Kerner . . . . . . . . . . . . .  805.521 Gre�e Fire Extinguisher Company . . . . . . . . . . . .  11 ,50/1 ��?vr..".
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a�d Filter. i .  A. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,574 Portable elevator. F. C. Starke . . . . . . . . . . . . . . . . . . . . .  805.6S9 Flour. Kby It ReIst . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.502 to 11 .504 from alrnew.dealer •• Fire alarm and cnl l bell system. electric, P. Po.t. See Fence po.t. Flour, whel't. J. A. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.497 1--..;.------------------_ Gugerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,688 Potato digger. L. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.627 Gin. Cook & Bernhelmer . . . . . . . . . . . . . . . . . . . . . . . 11.498. 11 .499 1 FOIIALE Two Exbau.t Fan •• very strongly Fire e.cape. J. Finnegan . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05.582 Power. device for rejlDlating. J. Schlnneller . . . . . .  8OS.6S5 Glaze for fnrnlture. Sylve.ter & Smith . . . . . . . . . . . . .  11.517 of Inlet. 20 Inche�.'::�::.f� g�Y111 �� :(:r:ho��ameter 
Fire extinguisher. Shobe It Flannlgaln . . . . . . . . . . . . .  805.432 Press. See Printing pre... Guns • •  portlng. Hennann. Boker & Co . . . .  . . . . . . .  11.508 1 Addretls 1.'HOS. AI.LI N G  &; CO., New Haven, Fire exUngi.her. automatic. J. R. Brown . . . . . . . . . .  305,668 Pre.s. A. De Nobill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805 .577 Medicine. put up for 1mmedtate use. J. C. Ken. Con n .  
Flames. producinll pointed, T. P. Doane . . . . . . . . . . 805.4S9 Print.ing machine. J. G .  Northrup . . . . . . . . . . . . . . . . . . S05.469 nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  11.512 H-O-W--T-O-C-O-L-O-R-L-A-N-T-E-R-N-T-R-A-N-S-P-A--Frlnlle. Silk. C. A. Linnemann . . . . . . . . . . . . . . . . . . . . . . . 805.696 Printing m.Lehlne. plate. J. H. White . . . . . . . . . . . . . . .  8OS.6iG Paints. W. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.514 renclea.-A valuable llaper by T. J. Houston.lrlvln full dl-Furnace. See Blast furnace. Glass IInttening Printing pre •• , T. Relcbard . . . . . . . . . . . . . . . . . . . . . . .  305.584 Pen •• • teel. G. F. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.518 I reetlons for tbe preparat.lon of photograPhiC (ran.pa-Furnace. Heatlnll furnace. Smoke and gas Puller. See Stump puller. tal J & E e Ie d fo Intlng the Co tal ed II SCIENTIPIC 

consuming furnace. Pulley box • • J.  M. Aubery . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.655 
Perfumery and toilet preparations. oer n. . . ��'i.R�C!� !'IJJ':L�MENT. ,*". 4'iza.n p,.fce 10 cent •• 

Furnace. L. Mete •• er . . . .  . . . . . . .  . . .  . . . . . . . . .  .. . . .  805.461 Pul :ey • •  hlftlng. A. Berrenberg . . . . . . . . . . . . . . . . . . . .  006.417 
Atkln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 .496 I To be had at tbls olllce and from all newsdealers. The 

Petroleum. relined. J. W .  Hunnewell /I; Co . . . . . . . .  11,510 .ame number contains an Illustrated paper on Im-Ifurnace. T. C. Zetzsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.650 Pu:verlzer • •  011. W. R. Hind . . . . . . . . . . . . . . . . . . . . . . .  805.591 RlbboDs, Basel Ribbon Manufacturers' A.soe!a- ���'i\:'i�::,�«:;��':.�:1.�flr.;-�:'.:::�:-rX:�Y:�I: Furnace water grate. R. P. Shackelford . . . . . . . . . . S05.4S0 Pump bucket. chain. C. S. Cha.e . . . . . . . . . . . .  . . . .  305.667 tlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.496 contained In SUPPEMENT. No. 424. Gauge. See Saw table gauge. Surface gange. Pump. chaIn. C. S. Cha.e . . . . . . . . . . . .  . . . . . . . . . . .  . .  805. 66S  Skate •• roller. J. V. Rowlett . . . . . . .  . .  . . . . . . . . . . . . . . . 11.615 
Galvanometer. W. G. David . . . . . . . . . . . . . . . . . . . . . . . . .  805.481 Rai lway. electriC. E. M. Bentley . . . . . . . . . . . . . . . . . . . 805 .729 Spectacle and eyeglas. frames. C. B. Headly. W A T e  H M A K E R S .  Garment .upporter. B .  McGovern . . . . . . . . . . . . . . . . .  805.622 Railway. electriC. W. H .  Knight . .  . . . . . . . . . 805.694. 805.788 11 .506. 11.507 Before buying. see the Whitcomb Lathe and tbe Web. Ga. burner. E. B. Requa . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.SSS Railway. electrical. B. Bidwell . . . . . . . . . . . . . . . . . . . .  S05.7S0 Smntters • •  eparators. nnd brush machine •• M. ster Foot Wheel. made by the AMERICAN WATCH Ga •• electric device for I Ightinll. H. N. Williams . . 806.726 Railway head. A. ',r. Atherton . . . . . . . . . . . . . . . . . . . . . 805.654 Deal It Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.501 I TOOL CO •• Waltham. Mas

,

.' CATALOGUES F

. 

REE. 
Ga. enaine. G. M. & 1. N. Hopkin .. . . . . . . . . . . . . . . . . 805.452 Rein support, L. D. De Mars . . . . . . . . . . . . . . . . . . . . . . . .  805.4S6 
Ga. enJollne. P. Murray. Jr . . . . . . . . . . . . . . .  305.464 to 805.467 Roaster. See Coll'ee roaster. A printed copy ot the .peclHcation and drawing of ; THE CORINTH CANAL.-A DESCRIP-Ga. making apparatu ••  J. Carroll . . . . . . . . . . . . . . .  S05.510 Rock drilling machinery for oil well ••  etc .• Davie. I tlon of the project or Mr B Gerster enllineer In chief Ga. washlnll apparatus. J. Somervill e . . . . . . . . . . . .  305.719 & Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.676 any patent in the foregoing Ii.t. al.o of any patent of the International C'ori;'tli Cl lnal 'Company, and a 
Gearing. H. Scbu lze.Berlle . . . . . . . . . . . . . . . . . . . . . . . .  805.715 Rol l er. See Fie l d  roller. Is.ued .ince 1866. will be furnl.hed from thl. 01llce for 25 .ketch of the progre.s thus fllraccomslished. Nature of 
Gearing. B. D. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05.648 Rotary engine. B. '1' . Babbitt . . . . . . . . . . . . . . . . . . . . . . . .  805.656 cents. In ordering plellse .tate the number and date ��::.������.M':. �':.����: t"O';fee�f��.,:�f���s·A:��� 
Gearing device. H. Schulze Berlle . . . . . . . . . . . . . . . . . .  805.714 Saddle and bridle for breaking horse •. H. O. V. of the patent de.lred. and remit to MUDn & Co .. 361 . tUB employed. l1lu.trated With 6 engraving.. Contain. 
Glass llRttenin� furnace. G. R. Williams . . . . . . . . . . .  S05.555 Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.004 Broadway. New York. We al80 furnl.h cople. 01 patent. ad In SClENTII'IC AMERICAN SUPPLEMENT, No. 421). 
Glas •• manufacture of plate. H. Schulze-Berlle . . .  S05.716 Sa.h hanger. automatic. W. S. Greenlnll . . . . . . . .. . .  805.687 granted prior to 1 868 ;  but at Increa.ed cost. as the ' �:'::d!�I����.· To be had at this olllce and from all 
Glas. surfaces and sign., decoration of .Uvered, Sa.h ralls. machine for .haplng. G. W. Steele  . . . .  , 805.4R5 specillcation •• not being printed, must be copied by ' ----------------------

L. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S05.732 ) SawlllinlC and gauging device. D. Eo BOrger . . . .  : . .  805.660 hand. BOO PI NG Glassware. J. Dllllell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  805.674 Saw horse. R. Wylie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05.556 CRnadlan PRt ent. may BOW be obtained by the 
Gh.ssware. A. Sperber . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  S06,720 Sawmill. clreular. J .  II.  Jones . . . . . . . . . . . . . . . . . . . . . . . 806.598 Inventors for any of the Invention. named In the forse 
Grader. road. S. Pennock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,5SII Sawmill head block. R. W. Shelbourne . . . . . . . . . . . . .  S05.538 gOing b.t. at.a cost of "0 ellch. For full Instruction· 
�raln binder. J. A. Paige . . . . . . . . . . . . . . . . . . . . . . . . . . .  00';.470 Saw table gauge. E. Baer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.563 addre88 Mnnn "" Co •• 861 Broadway. New York. Other 
Grain leparator. A. B. Monck . . . . . . . . . . . . . . . . . . . . . . SOIi,I\:I8 Seraper and dlteber road. N. Vam . . . . . . . . . . . . . . . . . 3011.491 foreign patents may also be obtained. 
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RUBBER BACK SQUARE PACKING. �ODT-'$ 
BEST IN T H E  WORT.D. 

For Packing ihe Piston Rods and Val ve Stems of Steam Engines and Pumps. 
the packing whleh. when In use. Is In contact with the Piston Rod. keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 

FARLEY'S REFEREN CE-DIRECTORY OF THE 

MACHINISTS 
IRON, STEEL, AND METAL WORKING TRADES 

OF THE UNITED STATES. 
A. C. FAR L E Y  II. CO., P u bl l shers, P h l iadelph la. 

$I!. to $20 per day at home. Samples worth $5 free. U Address STlSSON & Co • •  Portland,Malne. 

A TREATISE ON 

Steam Bo i ler Incrustation 
And Methods for Prevent i n g  Co rrosion 

and the Formation of Scale, 

Including Methods for Determining the Constituents and Degree of Hardness of water; the Elfects of Waters on Steam Boilers ' Compounds and Apparatus for PurifylngJ.Heating, Filtering, SPl"'ylng, and Separating Foreign Mstter from Waters ; Apparatus'for B'eeding Chemicals with the Water to Steam BoiJel's j Devices for RemovllUC the Mud. Sediment, and Salt from Steam BOilers ; also a Description of Compounds for Softening Incrustations, and Methods Preventive to the Incrustation and corrosion of Land and Marine Steam Boil*,rs ' also a ComJllete List of all American Patents. from 1700 
19;¥�;u�tat\��ror���fl�flo\i:�:: and for Preventing 

ny C H A R I.ES THOMA S D A VIS. 
Illustrated by 65 engravings. 8vo, cloth. . . .  . . .. . .  . . .  '2.00 ar Bu mail, free of posta{Je, to anti addr ... in the World. 

I N D USTRIA L PUIII.TISHING CO.,  
1 1 14 Pell ll .  A ve., WA S H I N GTO N , D. C. 

SCIENTIFIC BOOKS. 
• 

J U ST P U B LISHED .  

Tn� Young Engift��r': �wn Dook. 
By STEI'II EN ROI'ER, Enlrineel·. 

CONTAINING 

An Explanation of the Principle and Theories 
ON WHICH 

The Steam Engine as a Prime Mover Is Based, 

WITH A 

D E S C R I PTION OF D I F F E R E N T  KINDS 
OF S T E A M  E N C I N E S. 

For the use of educational Institutions where students 
are Intended to engage In mechanical pursuits, 

and for the private Instruction of youths 
who show an Inclination for Steam 

Engineering. 
363 Paa:es. With 106 I1111 8tration8. 83.00. 

Other Works by the same Author. 
H an d-Hook of the Locomotive. Eleventh Edi-

tion. Price, • $2.50 
Catechism of Hlah Pressure or Non-Condell8lnlr 

Stearn Enlrlnes. Twentieth Edition, $2.00 
Halld-Book of I .and and Marille Engi nes. Tenth 

Edition, �50 
Hand-Book of Modern Stearn Fire Engines. 

Fourth Edition, �.ro 
Engi neer' s H andy Book. Eighth Edition. Tenth 

A 
Great 

O U R  N E W American Lever Watch 
bT��:� tn:�n;�:r�:t���Ol·��W��T�.te r:r: 8au:� Windl llK' W n t c b  w ith the Celebl'tlted Ancbor Lever 
ldOV8!llent, Expansion Balance, Fully Jeweled. They are 
made ot the best material. and In the very Lest manner so 
as to Insure good time-keeping qual1tles. The Casds arel 
ml\de of our celebrated metal known as A luDllnnm (;old 
This metal ha.S 8 sufficien t amoun t ofgold in the com posltloD 

��:jl� ���:O�tb� :O�e
f�O':J�e cfe��?n!,s��a�:���;c!�t 

by the best J udges. They are 11nely eu!{r8ved or en gine :�:f� al�� 1��: tr;::8���ctDi!,r8t�1IngW:�
d r::�lr�a:d;��:, 

.t ronA" 'YBtch and an accllrote timekeeper. For 
trading and speculatlve purposes, It Is superior to any watch ever before offered . They can be sold readily for $16 and $20 each, aod traded tor horses, cattle. &c. 80 as to double those amounts. We send the watch free bV registered matI, on re-.i��:' ���:!�l::' �heebt!�:��: e!� �e �'

aPci a��h
r:�ei��e�! office. We also have very fine Aluminum Gold Chains at 

8 • • 00 each . Bea.utlful Medallion Charms at GO Ceots. We 
have hundreds at testimonIals but have room for only a few 
WORLD HAN"FO Co. --� Park. Cal. Jan. 8, t88'. 

Gents :-The $!tOO Aluminum Gold Watch R'tves perJect 
slI.tlsfaction. l eoclos8 $80.00 for 9 more watches balance to 
be C. O. D. Send at ODce. �ullYI Henry Bralthwalt. 
WORLD M'AK'I'Q 00. Gunnison, Col. Jan . 16, 1884, 

81r.:-8ome months ago t purchased one of your $8.00 New American Lever Watches and I sold It for $26.00. Please 
lend me another. Enclosed find cash. Yours, H.. J. Green. 

W. B. WRITE, Woodburn, K y . , July 28, 1883. WrlteS:-The 
two New American Lever Watches purchased from you received all right. Sold at once tor $16.00 each. 
Send all I WO R L D  M A N U FACTU R I N C  CO ord ... t.� . _ 1 22 Nas sau Street, New .York. 

It is seldom that we meet with 
an article that so fully corresponds 
with Us advertised good qual·;ties 
a8 does the l!f ew American Lever 
Watch. It has the advantage 0/ 

being made 0/ that preciot.UI metal 
Aluminu.m Gold; its works are ex
cellent and the general style 0/ the 
ca88 rank U with, the best Watches 
made anywhere. We recormmend 
U to our readers as a wattih that 
wi" give entire satisfaction. 

Thottsand. $
3
.50 � �:"�l�

ur
F�'t�l�lji�ml�o.�I���f:���. t

o 
Use and Abuse of tile Stearn Boiler. Ninth Edi-

tlo�, .  • • • '
. 

• . '  12.00 
ELEQTROL YTIC ESTIM ATIONS AND Qu e8�l oll8 and A nllwers for EmrineeI 8. Fourth Separations.-By Aiex. Classen. A record of experl-EdItion, • • • • • • �.OO ments by the author, sbowing that the electrolytic 

I - - . d I method is capable of extensive employment for the nstructlons and SUInrestIons for EOlrloeers no quantitative estimation :Ind separation of chemical Firemen, . • _ . . • '2.00 bodies. Contained in SCIE"TIFIC AMERICAN SUPPLE-
• • MENT, No_ 3�6. Price 10 cents. To be had at this C,tre and III anBaement of the Stearn Boder, �.OO office and from all newsdealers. 

Roper's Simple Process for Estimating the Horse 
Power of Steam Engines. from Indicator Diagrams, 
or the work an engine was performing at the time 
the diagram was taken. One of the most Important 
devices ever employed In connection with the Steam 
Engine, �.5() 

Tbese books embrace all branches of Steam Engineer
ing-Stationary, Locomotive, Fire, and Marine. Any 
Engineer who wishes to be weIl lnformed In all the du
ties of his calling should provide himself with a fuIl set. 
They are the only books of the kind ever published In 
t.his country, as they are so plain that any Engineer or 
Fireman tbat can read can easUy understand them. 

Any of the above works will be sent to any .. art of the 
United States or Canada on receipt of list price. 

Send money in RegIstered LettM, P. O. OrIUr, or Postal 
Note. 

EDWARD M EEKS,. Publ isher, 
No. 1 002 Walnut Street, 

P H I LA D E L P H I A ,  P A .  

A
udubon's Birds of America. Life-size drawings 
from the original stones. beautifully and at""
f'atelll co1wea lrl}'ffl. nature. under the per80nal 
supervision 0 John J. Audubon. The jl.rst time 
they have ever been offered Jor salt separatoly. 
Send postal for complete descriptive cataloltue 
mailed fr��i!1:":y �tX'tU I A T, 
301-005 Washington 8 treet. opposite Old South, 

_ Boston, lIl ....... 

SEBA.STIA.N, MA.Y .to CO.'s. 
I M PROVED 8eO 

Sorew Cutting Lathe. 
Designed for actual work ; no 

toy. I.a.thes for wood or meta!. 
Drill Presses, Chucks. DrillE!, 
Dogs, and machinists' and ama
teurs' outllts. Lathes on trial. 

Uatalogues mailed on appllcs
cation. :l\i ..... �� .. iiIi 18� t1 ,�c�,�n:;i, f,fS!� St., 

FI RE B,DICIL T I lE  AND C L AY RETORTS ALL SHAPES.  
" � Iii " li\\. -3- BO RGNER & O' BRIE N .::: 

2 3  '-" S T .  A B O V E  R A C E .  P H I L A D E L P H I A  

PEBFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for preservinlt newspapers, 
magazines. and paml!hlets. has been recently Improved 
and price redu<'ed. oubscrlbers to the SCIENTIFIC AM_ 
ERICAN and SCIENTIFIC AMERICAN SVPPLEMENT can be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
office of this paper. Heavy board sides ; inscription 

�£Iy
E
O��:�� wt�:;'�C;���� tti���cessary for 

Address IlUNN & CO., 
Publlahers 8cmN'nJ'Ic AMlmICAli. 

This \s the only steam boiler ever 
devised in strict compliance with 
the demands of natural laws. It 
gives �omplete immunity against 
;�g����s

n
:h ?����r!tti�r.! a��e��� 

posit on tbe bottom plates, alfords 
safety with high pressure, and 
secures great economy. The in 
6�n:�Yl�:.S ::Kl�::lt!O r����b Btll� 
plied, internally or externaly, fo 
new or old boilers. Licenses grant
ed on liberal terms to manufac

--" _" -: .. "',:0-" for de8cri�tion. 
N

O
Ni�f �!�)rA�

E
B��:!d�I:, ��Y. 

INTERNATIONAL BUREAU OF 

"VVATE::El.. 
Cities, Towns, and Manufactories 

Supplied by GREEN & SHAW 
PATENT TIJBE AND GANG WELL SYSTEM. 

Wm, D. Andrews & Bro" 233  Broadway, N. Y. 
Infringers of above patents will be prosecuted. nil A.A. GRI FFI NG I RON CO 

STEAM HEATING .Appariltvs 
SOLE  M A N U FACTUR E RS' 

BUNDY &TEAM RADIATOR , 750 COMMUNIPA W  A VE .  
... JERSEY CITY, N.J 

See llIus. article In SCIENTIFIC AMEHICAN Sept. 13, 1884. 

STEMWI ND I NG  �:�";,�t::�l�ie::OA�: 
tertwo yean' public use. thi.s lock is claim
ed to be unplckable. May be set on any 1, 2, 3, or 4 of its 50 dial numbers. Unlike an,. 
other lock. Millions of cbangea of combI
nation availl1ble. Sam;re mailed on receipt 

�M��R 1:�g� �tg��hli:a�I�h;:t ::t.e locks. 

THE SEVERN TUNNEL. - DESCRIP
���l':>;d �ned �:�s�

u
'tf:t\,g3��

r
c��:tr��1��::: �f:�:� 

tIes encountered. Present progress of the work. Con
tained in SCIF.�TIlI'IC AMElUCAN SUPPL�;MKNT, No. 
3�6. Price 10 cents. To be had at this office. and from 
all newsdealers. 

THE 1I0LLAND LUBRIOATOR, VII'rn r.E UnOl' 
III guaranteed to be 1.  A perfect insurance 

\F.i�:!ea�: Cy�i!�:f ano� 
Governor Valves. ot the 
enf-

n
It will pay tor iwIt 

m sixmonths,in the saving 
Of3�i1tC

o�han
i�lu�ki:'�l'e ;E:eed in the revolutions of 

tw� 
e
�f!k�y.!�o�r::�� 

thus increasing the �wer 01 the engine. M'f'dbv HoUlUld '" Thompson, :.! 1 7  River St.,  Troy,N  .Y. 

D�� ����:I��II��:::::1 
B I L L INGS & SPENCER C O .  

HARTFO R D  C O N N . 

G A S  E N G I N E S . 
Simple, Substantial, Safe, Economical. 

One horse power wlll pump 1,000 gallons of water 100 feet 
�Wf J':;;'�� �r&� l88��!tS:i�h �¥t'h�lfe�r�f

e 
:..��

er 

PO W ER UETER1UIN E D  BY A CTUA L TEST. 
UaIl and see them, or for circulars and prices address 

THE CONTIN ENTAL GAS ENGINE CO., 
No. �31 BROA D WAY, NEW YORK. 

GOLD MINES OF SIBERIA.-INTEREST-
Ing account, by M. M artfn. of an expedition to Siberia 
for the exploration of the auriferous deposits of that 
little known region. With two illustrations. Con
tained In SCIENTIFIC AMEHICAN SUPPLEMENT. No. 
3�6. Price 10 cents. To be had at this office and from 
all newsdealers. 

BARREL, KEG, 
Hogsh ead , 

AND 
STAVE nCHINERY. 
Over ro varieties manu

factured by 
E, & B. HOLMES, 

BUFFALO, N. Y. 

:B L.A.&T. 
IRON REVOLVERS , PERFECTLY BALANCED, 

Has Fewer Pa.rts tha.n a.ny other Blower, 
P. H .  lit. F. M .  R O O TS, Man ufacturers, 

CONN ERSVILLE, IND. 
S .  S. TOWNSEND, Gen. Agt.,22Cortland St. , 9 Dey St •• 
COOKE & CO .• Selling Agts .• 22 Cortla.nd Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

NE,,-v Y�:El.H.. 
!;END FOR PRI CED CATA LOG U E. 

J U ST P U B L I S H E D. 
TH ll: 

Steam Engine Indicator, 
AND ITS USE. 

A GUIDE TO P R ACTICAL WORKING ENGIN EERS, 
For in'eater economy and the better working of Steam 
����;�� a!��!rf�t;�t�ro�

n
�ti;��\,

i
,�g�a���!�i��� ;�rb 

the method of cll lcu!atin� the Horse-Power of Engines 
as shown by the Dia�rams. 

BY WILLIAM BARNll;TT L'E VAN. 
18mo. Board. Illustrated. Price, Ii O  Cents. 

I).  V A N  N O ";'I.' II AN I), Publi .her, 
� 3 M

llg;1.�s :,�t. b�7m�';,�r:e�e�l"oh �fc'.i. York. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAN SUPPJ,EMBN'J', sent 
tree of charge to any address. 

MUNN & CO . . 361 Broadway, N. Y. 

O P I U M & WHISKY BAlIITS 
cured with Double 
Chloride of Gold. We 
challenge- investiga.. 
tion. 1 0,000 Cures. 
B",,-.rree. The � 
LESLIE E. KEELEY CO. 

DWIGH'l', ILL. 

Exhausted Vitality. Nervous and Physical Debility, Pre
mature Dec1tne in Man, ErrorR of youth. and the untold 
miseries re8ultinJ! from indiscretion or excpsses. A book 
for every man, young. middle-aged, and old. It contains 1 25 prescriptions for all acute and chronic diseases, �ach 
one of whlch ls lnvaluable. So found by the author,,::vhose 
��y��

i
r��Tft°;l:l:��i:i�ra�� a������;bgiri3�n b!��� 

Uful French musltn, embossed covers, full gilt, guaraD
teed to be a finer work in every fo'ense--mechanfcal, liter-
���n��� f:�,�.s;l,O�r

a
ih:t;::?n:�yw�}r:� ����3�����:�� 

tr��"':.'i:ipl:'���n���
y 

S��� ��w�a&'of3s�:��i !����r:d 
the author by tbe National Medical A ssociation, to the 
Officers of which he refers. 
In���t�:,eg�igfbW�e':ri\r�eJ'�o":��I�lf�h�t �1�

n
ge�� 

lit all.-London Lancet. 
.. There is no member of SOCiety to whom The ScIence 
of l.Jife will not ve useful, whetber youth, parent, guar
dian, instructor, or clergyman.-Ar{lonaut. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 .Bulfinch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and exgerr .. 
��Medc���n�i�r��b:Hn�i�gis����1�i��ts H E A L !ve 
specialty. Such treated successfully THYSELF  without an instance of failure. Mention 
this paper. 

PAT E N T S .  
ME!:;SRS. MUNN & co . .  in connection with the pub .. 

hcation of the �C1IENTIFIC AMI�RICAN, continue to ex
amine Improvements, and to act as !:;olicitors of Patents 
for Inventors. 

In this line of busines8 they have had thirty-.t(fht 
years' experience, and now bave unequaled facilities for 
the preparation of Patent Drawings, Specifications. aud 
the prosecution of Applications for Patents in the 
United States, Canada. and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. A l l  business 
intrusted to them i. done wi th spec ial care Rnd prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, 011 application, con· 
taining full information sbout Patents and how to pro. 
cure them; directions concerning I.labels, Copyrights, 
Designs, Patents, Appeals, Rei ssues, Infringements, As
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send. free Q' charae. a Synopsi s  of Foreign 
Patent Laws. showing the cost and method of securing 
patents in all the principal countries of the world. 

DUNN &; C O . ,  Sollcltorll of Patents, 
361 Broadway. lilew York. 

BRANCH OFFICE.-Corner of F lind 7th Streets, 
Washingt�n, D. C. 

© 1884 SCIENTIFIC AMERICAN, INC.



In8ide l·u 'te, ench j n se ."lion _ • _ .,. ;) (' ''' u I M  n l i n e .  
Bacl, PRRe, e u e "  i lU le l ' t i o l l  .. ..  - S l . 00 R l ine. 

(About eight words to a line.l 
l!Atgravings may head advertisements at the same rate 

per line, by mell8Ure1!'.dIt, as the letter press . Adver
ti8<ments mWJt be received at publication office as ea1"ly 
a8 ThursrJay mor-"ing to uppear ill next is.me. � =-=�E-ABL AND FI Ne  GRAY IRON A LSO ST EEL  

ALL � _ E:  c CAST INGS FR��ECIAL ERNS f iNE TINNING lAP -------- PA1T � C' uflMI\S DEVllN il( CO 6 F I " 5 H I N G  ANNIN G AN """" , Tnv LEHIGH AvE &. AMERICAN 5T PHILA c �_D� 

H O L LA N D  Ie. T H O M P S O N , 
!It" Rivel' "'treet, Troy, N. Y. 

M .. nufacturers of the Holland Boiler for heating build
ings of nil kinds with steam. Plans and "pecillcations fur
nished by a competent engilleer of 20 years' experience. 

WI'l' II ERB Y .  RUGG & R I CH A aDSON . Manufacturers 
of Patent W ood Working )1 achlnery of every descrip
tion. �'acllltie. unsurpassed. Shop formerly occupied 
by R. Ba . 1  & ( 0. ,  W orcester, Ma.". Send for Catalogue. 

F. B rown's Patent 
FRICTION 
CLUTCH. 

The " M O N I T O R . "  
A � E W  I .  I Ir 'l' 1 N H  A N I )  � (J N -

1.l l'·'1' I N C� I N J EC'I·(J lt .  

II!. " 

Best Botler Feeder 
In the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A i li o  P,lI e u t  

EJ E CT O RS 
OR 

Water Elevators, 
For Conveying 

W .. ter .. nd Llqnld. 
� I'ute .. " Ol lerlli, I� ... • brl(On t.o ..... ete. 

N A T H AN M A N U FACT U R I N a  C O M P A N Y ,  5 ... 10,· . .  ,.,_.. 9 2  &. 94 L i berty St • •  N ew Y o rk .• . 

Blf.JOHIIS' 
-A'IElfaa 

LIQUID PAINTS 
R O O F I N e .  

Fire-proof Building Felt, 
Steam Pipe an d  Boiler Cove ring., steam Pack· 

lag, Mill  BoardJ. G a.ket •• !Iheathiagl, 
Fire·p. oof �oati ngs, Cement, .te. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO. ,  
87 M a l d e n  L a n e, N ew York.  

170 N. 4th St., Phil&.. 46  Franklin St., Chioago. 

C R AT E F U L-CO M F O R T I N C .  

E P P S' S  C O C O A . 
B R E A K FAST. 

. .  By a thorough knowl�dJie of the ::l .. tural I .. ws which 
��Va

e
�r:��l 

o
:;�ft�\?t��nO�f 

�:::tA�� ��gp�:i��:lg¥��ye 
�b��e�if�c,?"d��Rt�fi_'iI��SrlJ'°;��::;'�:;"�f��k�; 
save us many he .. vy doctors' bills. It Is by the judicious 
use of such artic les of diet that a constitut i on may be 
gradual ly  bui lt u p  until strome enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
ftoattuJl aro und us, rp-ady to attack wherever there is a 
weak point , W" may escape many a fatal shaft by keep
I n g  oU l·selves well fortilled with pure blood and .. prop
erly nourished frame.' '-Civil Service Gazette. 

M ade simply with boiling water or milk. Sold only In 
half-pound tins by Grocers, labeled thus : 
.TAMES EPPS &; CO., HomCBopa.thic Chemists, 

London, England. ------

DoubJe  Screw, Paral l e l ,  Leg Vises. 
Mude and WARR A NTED stronger than .. ny other Vise 
by EA G LE A N V IL WORK!S only. 'J' ,'c l ltOI l ,  l'i. J .  

TO ]\lA N UFA £:T U RERS.-Seven lots of ground on 
stati� •• 

·��rs�ttofl::r
"� t,,¢;;��h!:it'�Il?U���l��:: 

elevator, etc.-will be leased on verv favorab l e  t erms, or 
owner wi l l  Improve to suit proper tenant on long le .. se. For permit .. nd particulf�Rffl��N J) lt I S H, 149 Broadwl1Y, COI'n61' l.ibel·ty St. 

Itittttifi t jtutritntt. 
JENKINS' PATENT VALVES, 

Gate, Glob� .. .  �le, Check, and Safety. 
MANUF A.CTUR"

·
· ' �J!' BEST STEAM METAL. 

Are the acknowledged §tandard . b t· . 
,kave been in use since 1868, under all possible conditions, .. nd never hav�failed. �:& ::;. 

'1'0 avoid impositi oll. M' ¥" O  /i :s nl'e stamped " Jenkills Bros." 
iF' � h '  .N"S :a:n.OS • •  

'1 1  Jolm SU'eet, New J' 1f � S' .ld for Price List "A." '19 K i l bv �tl"e( • Bostoll . 
James Boyd. Phlladelphl .. . P... I � 0 '  to.., S .  Weir & Craig, M inneapolis) Minn. 
Rees, Shook & Co . ,Pfttsburg P... Ahr' - ..  c5'" .'yan. Louisvile,Ky. Pon d En"ineerinll Co., St. LO 'Iis, Mo. 
Gibson & Clark .Clnclnn .. tl. Bhlo. Jar � � ,on, Detroit , Mich. Marillette IronW 'k's Co . •  Chi��go. lII. 
Ch .. fer & Becker,Cleveland .Ohlo . \\ 'J...� '<lBgo. Ill. Engl l sh Brothers,Kans .. s Clty Mo. 

Dunham, Carrigan & Co., Sr � ib� Jai. Hendrie & Botthoff M 'f'g Co., Denver. Co .. .  1/: J:' 
� o (Jj"" 

SPEAKI NG  TELEPHIJ ;� cS .  
'l'IIE UmRIC&N BEl.(. 'l'I�I.J<:PII ON": C6nIP&NY, 

w. H. FO I <BES, W. R, DRIVICR, TH�O. N. V A  lL, PreJlident. 'l'rea8Ul"e1". Gen. Ma'nllll"l'. 
Alexander Gr .. h .. m Hell ' s  patent of March 7. 1876. 

owned by this company, covers eve¥e form of apparatus. 
i��lU:J� ��Crt�e

h��:��!r C::��� er!���n��J::I:t��� 
corrtlspondlng to the words spoken , and which artlcul .. -
ttons produce Elimi l ar articulate sounds at th(J receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
r::��r�ifi%l��� t�a�:;�g�g:e�����fn�� i

":f�;�abTr! 
cult on IInal hearing In a contested case. and many In
jnnctlons .. nd IInal decrees have been obtained on them. 
teT:��o';.'l:,nY���n�I��s 

o
�rB:N� E

cgi��':.I'iI::l
i
;�:' ����� 

Blake, Phelps , W .. tson , .. n d  others. 
Wey���g��s

e f��.?;f.!�: L�:;-:�b1�g.0 .. ':,nJ�fafi�:.iems 
:�n�: o

¥�';.c
e
u���o-::���IY or through the .. uthorlzed 

A l l  telepilOnes obtained except twm this company. or 
its authorized licensees. are Infringements, and the makArs. sellers. and user!!! will be proceeded against 

InforlDation furnished upon application. 
Address all comnlunicatioDS to the 

A IU E lt U : ,\ N H E ! . ! .  'I·E I . IU ' H O N E  ( : O IU l'A � Y, 
91i ll l l l l< !St .'eet. n O . l IlI I,  ]\1" ••• 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEEDI N G. 
Opeo-ated by one handZe. 

"I{{ 
. . WILL L IFT HOT WATER. 

8.-9.f P081TIVE ACTION GUARANTEED U N D£R 

4"d' ALL CON DITIONS. NO ADJUST MENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. S E N D  FOR DESCRI PTIVE CI RCULAR. 

OF F I C E S A N D  W A R E ROOMS : 
PhiIad .... l2th & Thompson sts. , New York, 109 Liberty 
/loston. b'l Oliver St, Street. 
Angusta, Ga., 10'� Fenwick St. Denver, Col • •  488 Blake 
San FranCisco, CaI. , 2 Callfor- Street. nla Street. Chicago. Ill • •  204 Lake St. 

&C O LU M BIA . B ICYCLES 
AN D TRICYCLES .  

New Illustrated (36 page) Catalogue. 
giving full description of these ma
ch ines . sent for stamp. 

'I' H E  l' O l' E  IU' F'G (: 0 . ,  
597 W .. shlngtonSt . •  Boston . Mass. --'-------.. ------ -�-----

GASKILL' S STEAM PUMPS, 
AND ' 

GASKILL'S HIGH DU'r Y  PUM PING EN GINES. 
For public water supply. Manufactured by . 

'1'HE H0 1 . L Y  MFG. ( : 0 . ,  1.0ck pol't, N. Y 

___ lIII:_ A._ JEl[A.:Et..:Et..JrS. 
l·rovldence_ U. I.  ( I·ork St.), Sixminutee' walk West tromstation. 

Ol'lldnal and O n l y  B n ilder of t b e  
H A R R I S · C O R L I S S  E N C I N E ,  
With Harris' Pat. Improvements. from 10 to 1,000 H. P. 
Send fo r copy E n g i n eer's a n d  Steam U ser'. 

M a n u a l .  B .J. W. H i l i  M . E .  P rice 8 1 .25.  

ELECTRIC  ENGINE  
MUSICAL BOX 
or STEAM ENGINE  

[ OcTOBER I I ,  1 884. 
l. Seibert Cyl inder Oil Cup Co. ,  

Manufacturers o f  O ll  
C u p s  f o r  ] � ocoln otive, 

.A!'��I!111"" InRI"i n c  nnd 81Rtioll Rl"Y 
Engine C y l i U llers. under 
the �ei bel·t and (� llte8 

Pntents, wit" �i gl. t Feed. 
TAKE NOTICE. 

E The n Sight Feed " Is owned 
���U:lvr:���fi·:h�eg�?�r,anfii ��: 
United St .. tes Circuit Court, Dis
trict of Massachusetts. �'eb. �. '82. 
��s�����s�::;,eg�,!,��s�O���d ¥� 
desist the use, manufacture. or sale 
g�������':.t��Bs

in��:�11 vig-

1'he Seibert Cylinder 011 Cup Co., 
1i3 (J l i vel' Street, Boston. Mn ••• 

A PRA C T I C A l. SUC(IESS. 
VAN DUZEN'S PAT. LOOSII PULLEY OILIIR. 

Thous .. nds In s .. tisfactory every
day use. Entire reliability and con
stancy demonstrated in a two years' 
test by (would be) E .. stern skeptlCB. 
:;;g��':'le�f���f��'i."n"g:.a�:J'.r¥� 
our h Catalogue No. 55." 
VAN D UZEN & i'IFT, Clncinn .. tl, O 

BOOKWA l.1'ER ENGINE. 
Compact. Substantial. Econom
Ical . .. nd easily m .. naged : guar
anteed to work well .. nd give 
full power claimed. Engine .. nd 
�r�b�� w���t:t

�,
Cl�ti�le 

°
l�';; 

price of 
S HOltSl!l I 'OWER . . . . . . . $240 00 
(\9 " .. . .  . . . . . .  2RO 00 6� . . . . . . . . S55 00 8J.!l . . . . . . . .  «0 00  PI"" Put on cars at Sprlnglleld, O. 

JAMES LEFFEL &; CO . •  
Sprlnlllie i<1. OhiO, 

or 110 Liberty St., N'"ew York. 

COVERING. 

Fireproof Non-conducting Coverings for Steam Pipes, 
Boi l ers. and "n hot surfaces. Made In seetlons three 
i�r�e!�nliil l�':il'jOp':J'�lnlr:'::.r·�::.,:!� .. eri a�1I

C H A L M E RS-S P E N CE C O .  4tY;4!11 Eilrli tb St., N ew York • .  

OF THE 

J dentifie � medellU 
FOR I SS4. 

:;:":''{;��ecftl�r\'lf:�g!i��:�U'd��'P\''e;!',!;it'ifryt�g 1'he Most Poplllar Sdell t l lle l'aIIC)' I II the "'0,'111. 
macadamizing the same. Particulars to be ·had on ap.-

A MAGI C LANTERN'III
I For particulars how to SECURE ONE and Mam 

motli Catalogue of In Ic I.n.nterns Bnd Or an 
ette�, all latest stYles�so WonderfUl :<,oveftie 
Address, Jl AUBA()H OltHA N  CO,. .. Pbila 
delpbia, Pa. MAGIO LANTERNS " ANTED 

BOGARDUS' PA'!'ENT UNIVERRAL ECCEN, 
. TRIe MILLS-For .mndlng Bones. Ores, Sand Old 

Crucibles, Fire Clay cIuanos, Oil cake, Feed, (�orn , 
�Of�s�'h.W:et T&c��ut,s

nt¥J!XS
�arAS

��l::Os��?:: 
efc .. .. nd whatever cannot be ground by other millS, 
Also for PaintsJ _Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR
nus, corner of White and Elm Sts .• New York. 

SUPPLY DEPOT 
FOR 

A M ATU E R  AN D 
Professional Mechanics. 

Foot L .. thes, Scroll Saws, 
Carving, Engrav inl' and Be
pou ...... Tools, Chucks DrillS, 
N i ppers, Pliers\J"w 'Blndes, 
�:r��:n F��iJu�

d
�ot�l:ii 

machinery , }1 . 1 alld 2H .  P. 
].5 cents for 128 page Catalogue. paid for i t  can be deducted from purchase amounting to $2. 

.J. WATROU S, 21S IIace, St. , 
CINCINNATI, omo. 

SHEPARD'S CELEBRATED 
$eo 

Screw Cutt ing Foot Lathe. 
Foot .. n d  Power L .. thes. DrIll Presses. 
Scrolls Saw Attachments. ClIucks, Man
drel s. 'rwlst Drills. Do"s. Cal ipers. etc. 
Send for catalogue of outfits for ama
teurs or arti8�LnS. Address 

H. L. !O H E 1'AltD, A lI"ent, 
1 34 E. Second St., Cinci n nati, O • j

JOVE COURTSIDP and MARRIAGE. 
Wonderful secrets, revelations and 
diBCOveries for married or single. 
securin health,weaJth andha piness 

This nanUdome boo� of 1110 pagea.mailedforonIy 
10 cents by the Union PubliBhI" .. Co .• Newark, N. I. 

"'r> TELER EMA ' � st�D rOIi I�E (J C IR�U�fo,R 
A SATISFACTORY SUBSTITUTE 0 �Ho� HUS10rNu 
-= FORTHE TELE PHONE i- ;) __ r J" "llcello 

Cl.ar k's 
N O I S E LE S S  

RUBBER WHEELS 
S AV E  F LOO R S .  

S AV E  M O N E Y .  
BEST IN TlIII: WORLD. 

GEO. P. CLARK, 
(Box L,) W ladour I,oekl, "t. 

plication to C. H .  B A  U G H 1U A N ,  City Ulel·k. 

;::: OUTHWARKFOUNDRY � MACHINECOMPANl, 
J 430 WashingfOn Ave Philadelphia. , 
ENGINEERS &MACH I N ISTS 
BL OWINe ENGINES AND HYDRAULIC MACHINERY 
'hOR· , A I S OLE M A K ERS OF TH E 1:1 E l' . \HPWl[N �80UTHWARKAuTOMATIC cur OfF S1EAMr.NGIN • 

Rider's New and Improved 
COMPRESSION 

Hot Air Pnmpin[ En[ine 
N ew and Improved Desilrns. 

I N T E R C H A N C E A B L E  P L A N  
MANUFA CTURED BY 

D E LAMATER  I R O N  WORKS,  
c .  H .  DELAMATER & Co., Proprietors, 

No. 1 6 CORTLA N D T  ST., N E W  YORK, N. Y. 
A n d  40 Dearborn Street, C h icago, I I I .  

To Electro-Platers. 
THE V I C T O R  D Y N A M O  P L AT I N a  M A C H I N E S  Three sizes. $30 ,  $60, and lmO: Also Batteries and -materi" 
.. I for ��l'6�irse'i'I'X':el,i�k�1.r':',*!rcfSt •• Boston. Mass. 

Send for ilIustr .. ted C .. talogue. . 

WILLIAM S  PO itT 
Pon);, or P .. nel PI .. n-
r�' Dog� �t��l:�i 
and Furniture M .. n
ufactorles. For pJan-
�tJ>�':fx �lt�

e
.Md 

FUrniture work. It 
has no equ .. l. 

We use the Ellis 
Patent three p .. rt 
Journal Box and .. 
solid f o r g e d  steel 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1-16 to 6 Inch thick. 
W el"ht, l,tOO lb. The 
lowest priced IIrst
class planer lu the 

ROWLEY & HERMANCE. WiIIiamsport, P ... 

NOTICE to Users of Steam Pnmps. 

re�
h
�x

e 
o,;���e�.!r°W>o���' ���
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e
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m
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l
�r���g�I���Ch pipe 

u VAN D
';,���N���t��i!c��n�i���: 

n Money could not buy the Jet of us 
unless another could be had . I would 
not give your No. r; U L " for u. $700 pump. 
equal dlst .. nce to raise. 
n N. A. Litchlleld. Supt. Mich . Sl .. te Co." 

We make Ten S' f these Pumps. Prices $7 to $7'9 
C .. pacities 100 to gallons �er hour. !'tate for �h .. t 
purpoae wtrn.i� a Zi�f� �l�T.HI��i�:::li�·o. 

Only S3.�O a Y e lll', I lI c hl ll hll� p o . l aKe. Weeld,.. 
,:i� N u nlbcl"s It Y enl-. 

'I . .. . . w i d e l y  c i  .. c ll i u l ed and splelldldly lIlustrated 
paper is published weekly. Every number contllins six
teen pages of useful Information, and a large number of 
origina l  engravings of new inventions and discoveries. 
repre'Jenting Engineering Works, Steam I\I achinery, 
New Inventions, Novelties in MechaniCS, Manufactures. 
Chemistry. Eleetriclty. Telegraphy. Photography. Archi
tecture. Agriculture, Horticulture, Natural Hlstory, etc. 

A l l  U l ns_c. o f  Ren de ... lind In the i!CIE " 'l'IFIO 

AMERIOAN a popular re.ume of the best sclentillc Inform .. tion of the day ;  .. nd it Is the aim of the publishers 
to present It In an .. ttractlve form. avoiding as much as 
possible .. bstruse terms. To every intelligent mind. 
this journal .. ffords a constant supply of Instructive 
reading. it is promotive of knowledge and progress in 
every community where it circulates. 

'.rc.·m" of � n b!llcl· i p l. i u u . -One copy of the SCIEN

TIFIC AM I�UICAN will be sent for one. year-52 numbers
postage prepaid, to .. ny subscriber In the United States 
or Canada, on receipt of . h .'ce d u l l u l'N u l l d  ""C l l t ,.  

cents b y  the publishers ; six months, $VlO ; three 
months. $1.00. 

C i ll bs.-O n c  extl'R C O I'y of the SC I E N T I FIC AM >:RI
CAN will be supplied "ratis for evel"// club of jive ",./)Scribel'll 
..t $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCI ENTIFIC A .. . mICAN and one copy 
of the SCI E � TIFIC AMERICAN SU I'PLEM lr.N·I' will be sent 
for one year. postage prep .. id, to any subscriber In the 
United St .. tes or Canada on receipt of seven dollar. bv 
the publishers. 

The safest way to remit Is by Postal Order, Uraft, ol 
Express. M oney carefUllY placed inside of envelopes , 
securely sealed. and correetly addressed, seldom goes 
.. stray. but is at tbe sender' s  risk. Address all letters 
and m .. ke aU ord"rs, drafts. etc •• payable to 

�::C-NN &; COo, 
36 1 B roadway N ew York.  

T o  J<'orel ll"n SlIbsCI'ibel's.-Under the facilities of 
the Post .. l Union. the S C I E N TIFIC AMERICAN Is now sent 
by post direct from New York. with re"ularlty. to sub
scribers I n  Great Britain. India. AustraUa, and all other 
British colonies ; to France. Austrla, Belgium. G ermany 
RUSSia. and all other European States ; Japan, Brazli 
M exico. and all States of Central and South Am�rlca. 
Terms, when sent to foreign countries, Canada excepted , 
$(. gol:!. for SC I E"TIFIC AM I':RICAN. one year ; $9. gold 
for both SCIENTIFIC AMERICAN an d S P PPLEMENT for 
one year. This Includes pcstage. which we pay. Remit 
by.postaI order or dr .. ft to order of 

M UNN '" CO . • 361 Bro .. dw .. y, Ne w York. 

PRINTING INKS. 
'rHE n Scientillc Amcrlcan " is . printed with CHAS. ENEU JOHNSON & CO. 's mK. Tenth and Lombard SU. Phila. ,  and 47 Rose St. ,  0pp. Duane St., N. Y 

© 1884 SCIENTIFIC AMERICAN, INC.




