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THE HUDSON RIVER TUNNEL. 

'l'he Hudson River tunn el, designed to give passage 
for rail way t rains u nder the w ide body of water that 
separates New lork from Jersey City, is again in 
process of con s t r u ctio n .  Some t w enty years have 
elapsed. since it was proposed in its present shape by 
the eminent engit1eer ]\fl'. D. C. H askin. It is the 
property of the Hudson T u n nel Railroad Company, a 
�orporation organized u n der general laws of the States 
of New Jersey and New York, b u t  which laws w e re 
passed for i ts benefit. It has a capital stock and h as 
issued bon d s'to the amo u n t  of te n millions of dollars 
each. \Vere it n o w  completed, there would be some 
300 tl'ains each way that would pass through it every 
day. For telegraph cables, pneumatic t u bes, and 
similar PUI·poses. its uses would be of considerable ex­
tent. The constru ctio n  of other t unnels to the north 
and south of the present work is in contemplation 
also. 

A year was occupied i n  taking a m ost exhaustive 
series of borings all along the proposed line of the tun · 
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nel across the Hudso n  River. These determined the 
fact that a bed of silt, admi rably adapted for the work, 
extended llIost of the distance. In N o vem ber, 1874, 
active w ork began on the N e w  Jersey shore, un d er the 
general rail road laws. A month late r an i n j u n ction ar­
rested its progress, and for nearly five years n othing was 

done. It was in this interval that the passage of the 
special laws allu ded to was obtai ned. Work began 
again in September, 1879. and all went smooth l y  
forward. In the SCIENTIFIC Al'tIERICAN of May 8,1880, 
w ill be fonnd an ill ustrated arti(�le on the operations 
of  that early period. On July 21,1880, an accident 
happE'ned, iu w hich twenty llIen were shut up in the 
tun nel and perish ed, the t unnel  bein g flooded w ith 
water and partly collapsed .  This occasioned more de­
l ay, which was to be regretted,  i ndepen dent of the 
dreadful loss of life and the popu lar stigllla which it 
tended t o  place upon the tunnel. With llJuch d ifficulty 

the damage was repaired and the bod ies of t h e  u n· 
for t unate UJen were recovered. Again,  on November 
4, 1882, work was stopped on acco u n t  of the fatal ill-
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ness of the president of the company, Mr. T. W. Park, 
and was not resumed for want of money. Up to this 
chlle about $1,050,000 had been expen ded, n o t  counting 
interest or private expenditures of the ori gi n ator of 
the tunnel, ]\fr. D. C. Haski n .  Recently n e w  capital 
has been subscribed, largely by Engli s h  capitalists. 
Within the last fe w months the tun nel has been 
pu mped out and work recolllm enced. Three weeks of 
regular construction have advan ced the north t u n n el 
n early fifty feet beyond the point reached in 1882. 

The tunnel is b uilt u n der the plans of Mr. D. C. 
Haskin.  V flrtical shafts were s u n k  n ear the shores of the 
river. The one on the west. shore is sixty-five feet deep. 
circular in section, and thirty feet in i nternal diameter. 
'fh e  walls lin i n g  it are fou r' feet in thickness. From 
these as starti n g  points two tun nels commence, diverg­
ing slightly and coming later into parallelism with each 
other. Each t u n n el i s  l i n ed with a �hell of steel , built 
up of plates secured at the j oints by angle i rons p ro­
j ecting inward . 'I'he steel is three-sixteen the thick 

(Continued on page 151.) 
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GOVERNDNT CONTRACTS UNDESIRABLE. 1 A Terrible Weapon. 

The inclination to quote higher than market prices A series of experiments have just taken place in 
to the government that has recently been evinced by England in connection with the 36 pounde� quick-fir­
contractors for iron ship constructiolJ, though appar-

I 

ing gun. The experiments were to deternJlne (1) the 
ently unjustifiable, has, in reality, much to excuse .it. vel?city of the armor.-piercing shell at different. ranges 
Even in the recent case, where there were only two bld- WhICh would enable It to penetrate armor platmg; (2) 
del'S, and their quotations so manifestly exorbitant as, to determine at what an�le to the line of fire one 
perhaps, to warrant the press' suspicion of collusion armor plate will keep out the 36 pounder armor-pierc­
and force the secretary of the navy to advertise again, ing shell; (3) to determine the thickness of plate which 
we sav even in this instance there is reason to believe will keep out a common steel shell fired direct with a 
that the bidders were sincere, did nnt communicate full char�e of powder. The results were that at 2, 600 
together, but, on the contrary, had, each in his calcula- yards the armor-piercing shell, with a velocity of 1 ,076 
tion, added a percentage over and above a fairly profit- ft. per second, penetrated a plate of mild steel 3 in. 
able figure because the contract was to be with the thick. At 1,000 yards range, with 1,537 ft. velocity, it 
government, and hence •. extra hazardous. " The reason penetrated a 4 in. plate of hard steel, and a 5 in. h�rd 
for this is not fal' to seek. Against the government's steel plate was penetrated at 500 yards range wlth 
ruling as delh-ered by a secretary of the navy there is 1, 748 ft. velocity. In the second experiment it was 
no practicable appeal. We have seen in the case of the found that the shell penetrated a 3 in. mild steel p�ate 
late Mr. Roach how recklessly, how pitilessly the power at an angle of 35 deg., or 55 deg. to the normal. Agamst 
of the government may be used by ignorance or parti- a hard steel plate of the same thickness the shell broke 
sanship. We have seen how a contractor may be sen- up at an angle of 30 deg. At a 4 in. hard ste.el plate 
tenced to ruin long in advance of the trial that proves the shell glanced off at an angle of 30 deg., whlie at 45 

him innocent his work according to agreement. deg. the plate broke up, as did also a 5 in. plate when 
Not even the vis� and acceptance by a special board fired at from the same angle. In the third trial it was 

of officers appointed to oversee and pass upon contract found that a 36 pounder common shell, fire? dir�ct 
work seems to be sufficient to insure prompt payment. with a full charge, was able to penetrate a 3 m. mIld 
At least it did npt prove to be so in a notable and steel plate, but failed against a 4 in. plate. 
not very remote case. Experts were found to charac- • I • I • 
terize as .. structurally weak" a vessel which, when Chinese Hush Goods. 
thoroughly tried, was found to be structurally strong. The city of Ningpo is the center of the large internal This same vessel (the Dolphin) left Plymouth, England, and foreign trade in rush goods, snch as hats, matting, last week, bound hence, having been on a cruise ex- etc. The magnitude of the trarle may be estimated tending nearly around the world. Given a series of from the fact that last year 14.)4 million hats, one and specifications including amount, quality, and form of a quarter million mats, and about 8,000 rolls of matting material, form of construction, and time to be con- were exported. The commissioner of customs in his sum ed, if the contractor fulfills the conditions to the last report from Ningpo describes the method of culti­
satisfaction of the inspectors appointed by the govern- vation. The roots of the plants are pulled up from ment, it would seem as if he had done all that could last year's field, divided into small portions, and re­reasonably be expected. If the ship does not do what planted in a flooded field, at intervals of about a foot. her designers expected, is it the contractor's fault? This is done in September and October. The fields 

The case of the battle-ship Texas, on which work is must be plentifully manured, and abundant water sup­to be stopped after an enormous preliminary expense ply is necf'ssary, and weeds must be cleared away. 'l'he in labor; tools, and material, furnishes an apt illustra- rushes are harvested in June and July; it is essential tion of how dangerous are the snares iuto which the that this should be done in fine weather, so that they unwary contractor may be led. Happily for him, the may dry within three days of cutting. If they dry too contractor has naught to do with the building of the slowly they are apt to change color, while if they 
Texas, it being a government job-an ill advised one, so remain too long in the sun they get scorched and bent. 
it is alleged in some quarters, even the Barrow Ship- Rain, when they are only partially dry, spoils them building Company, the designers, who were paid $21, 500, altogether. An averitge worker can make four hats of admitting that, if completed, her armor belt would be good quality, 12 in., 3 braid, a day; working carelessly 
below instead of above the lIurface, and the weight of and weaving loosely, the quantity can be doubled. 
her battery surely sink her. Secretary Tracy called But in the rush trade, as in the straw braid trade of upon the naval constructor in charge of the work for an Northern China, fraudulent practices have crept in opinion, and was told that the ship would have buoy- and have greatly injured it. The work is hastily and 
ancy enough to float her weights. 'rhe chief con- loosely done, and the home market is flooded with "Btructcir of the navy then examined and came to a con- inferior and in some cases unsalable goods. At present 
trary conclusion. The ordinary mind will wonder every hat in every bale has to be examined, and every whv the chief constructor did not make the discovery yard in every roll of matting, greatly to the injury of 
eariier. The committee of naval and civil experts, who the trade. 
originally accepted the plans, re-examined and con- ----__ ._ ....... , .... _-----
flrmed their finding, and Mr. Bryce Douglass, the builder 
of the Cuna.rder Etruria and similar ships, being em­
ployed to go over the plans, concluded that the ship 
must have 15 or 20 feet added to her length. Thus we 
have the authorities at loggerheads. 

To lengthen the ship as proposed will necessitate 
alterations in all the plans, and, as is immediately 
obvious. increase the COSt of the ship far above the 
$2,500,000 appropriated under the act of August 3, 1886. 
Now, if a contactor should have been doing this work, 
he would be between two fires. '1'0 abandon it would 
get him in trouble with the iron and steel works which 
had contracted with him for material, besides leaving 
him with a vast amount of tools and machinery; while 
to go on with it would, likely enough, land him in a 
law suit with the government, as represented by the 
navy department, which might be unwilling to pay for 
a ship that would not float, although it was such 
a one that was ordered. 

COlD pressed Air aM Motive POUTer. 
The use of compressed air as a motive power for 

tramways in France is extending. The system adopt­
ed is that invented by M. Mekarski, director of the 
Nantes tramways, which have been open since 1879. 
Two years ago the system was successfully applied on 
the tramways at Nogent, in the neighborhood of Paris, 
and more recently on those of Berne and Limoges. 
This year it will be substituted for horse power on the 
tramways of Lyons. The inventor asserts that his 
system is far more economical than horse traction­
the cost of coal per day of a machine equal to 8 or 10 
horse power being only 4s.-much cheaper than elec­
tricity or steam power, and that the machinery is sim­
ple and does not require a skilled mechanic to control 
it. The British consul at Nantes, in a recent report, 
states that:' the tramways of that town, which are 
worked by the system of M. Mekarski, alluded to 
above, continue to give satisfaction. The cars are 
comfortable and run smoothly with little noise. They 
do not interfere with the general traffic in the streets, 
and their immunity from accidents is remarkable. 
The average speed' is about eight miles per honr; but 
it can easily be increased or moderated, and in case of 
need an almost instantaneous stoppage effected." 

If the government would have its work done well 
�nd cheaply, it should offer the contractor, if he prove 
faithful. some guarantee of protection. The assump­
tion that a government contractor is more likely than 
a private contractor to take an unfair advantage, a 
belief which, of course, prevails only among the misin­
formed, is both dangerous and unjust. The fear of 
such accusation, but more especially the imminent 

h h I donors ConCerred on Tllos. A. EdiMon . dangers of complication wit t e government, has ed 
to the condition now presenting itself of only two con- On August 19, a special envoy of King Humbert of 
tractors in the whole count.ry found willing to under- Italy conferred upon the great inventor the insignia 
take contracts with the government on the ships most, of a grand officer of the Crown of Italy. Mr. Edison's 
recently designed, and these only at exorbitant rates. achievements as an inventor are the basis of one of the 

.. " ... 
most interesting exhibits at the Paris exposition, and 
outside of his own productions his work has leut in-

MR. D. FRISBIE, the former president of the D. spiration to many other inventors. Thus he may be 
Frisbie Company, manufacturers of passenger and regarded as having an indirect part in much of the 
freight elevators, died on August 1. At a subsequent electrical invention of the day. His phonograph, in­
meeting of the directors the following officers were vented many years ago, was perfected in time for the 
elected: J. B. Scranton, president; C. F. Root, vice exposition, and for the past six months has given him 
president; W. M. Frisbie, secretary: S. H. Barnum, new fame in Europe. 
treasurer. The works of the company are at �ew The honor awarded him by King Humbert is well 
Haven, Conn., with a New York office at No. 112' deserved; his reputation before the world is and will 
Liberty Street. remain his greatest honor. 
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SEPTEMBER 7, 1889.] Jeitutifit �tutritau. 
Llghe In ehe Sickroom. being experimentally tried at Wimbledon Sewage 

Still a custom prevails, despite all our sanitary teach- Farm, and which we there saw in operation. From 
ings, that the occupant of the sickroom in the private observations then made, the conclusion arrived at is 
house should be kept at all hours in a darkened room. that the new process, which is the invention of Mr. 
Not one time in ten do we enter a ,sickroom in the day- Hugo Wollheim, is deserving of a prominent place, and 
time to find it blessed with the light of the sun. Almost is well worthy the serious attention of sanitary au­
invll.riably, before we can get a look at the face of the thorities. The " amines " process, so named because 
patient, we are obliged to request that the blinds may it utilizes certain organic bases belonging to the chemi­
be drawn up, in order that the rays of a much greater cal group of amines (ammonia compounds), has for its 
healer than the most able physician can ever hope to objects-(l) the abolition of the pollution of rivers by 
be may be admitted. Too often the compliance with sewage, etc. , and (2) the recovery and utilization of 
this request reveals a condition of room which, in a the valuable constituents of the same. The modus 

state of darkne&s, is almost inevitably one of disorder ope1'andi as now carried on at Wimbledon is as follows . 
everywhere ; foods, medicines, furniture, bedding mis- The amines are used either pure or in the form of amine 
placed ; dust and stray leavings i n  all directions. ' salts or in one of the numerous substances containing 

In  brief, there i s  nothing so bad as a dark sick- them, which occur in nature as well as in  various waste 
room ; it is as if the attendants were anticipating the I products. Such amine or substances containing the 
death of the patient ; and, if the reason for it be asked , same is used in combination with l ime, preferably milk 
the answer is as incon8istent as the act. The reason l of lime. The proportions vary in accordance with the 
usually offered is that the patient  cannot bear the nature of the sewage and with the attending conditions. 
light ; as though the light could not be cut off from the At present herring brine is the mos t abundant and 
patient by a curtain or screen, and as though to darken convenient and at the same time cheapest substance 
one part of the room it were necessary to darken the which contains the amines. It is amply procurable from 
whole of it. The real reason is an old superstitious various localities at a nominal price. This brine is in­
practice, which once prevailed so lutensely that the troduced into freshly made milk of l ime of the consist­
sick, suffering from the most terrible diseases, small- ency of a thin cream. It is immediately decom posed, 
pox, for instance, were shut up in darkness, their beds I and a very soluble new gaseous reagent is e volved, to 
surrounded with red curtains, during the whole of their which the inventor has given the name of . .  amino!." 
illness. The red curtai ns are now pretty nearly given It announces itself by a peculiar brin y  odor, similar to 
up, but the darkness is still accredi ted with some that. of the sea breeze. This regeant is a very power­
mysterious curative virtue. ful disinfect�nt. 

. 
When i ntroduced into sewage, it 

A more inj u rious practice really could not be main- extirpates rapid ly all micro-organisms capable of caus­
tained than that of darkness in the sickroom. It is ing putrefaction or disease. 
not only that dirt and disorder are results of darkness, The disinfectant mixture is added to the sewage as 
a great remedy is lost. Sunlight is the remedy lost, issuing from the se wers, and is thoroughly in ter­
and the loss is momentous. Sunlight diffused through mixed with the sewage by ordinary mechanical appli­
a room warms and clarifies the air. It has a direct in- ances. The effe�t is almost instantaneous. B y  the 
fluence on the minute organic poisons, a distinctive in- action of the lime, violent flocculation is set up, and 
fluence which is most p recious, and it  has a cheerful the suspended matters tend to subside. Simultaneous­
effect u pon the mind. The sick should n ever be ly, the p utrid smell of the sewage is replaced by the 
gloomy, and in the presence of the light the sbadows peculiar briny odor of the reagent. In this state the 
of gloom flyaway. Happily the hospital ward, not- sewage flows into settling tanks. There:the subsidence 
withstanding its many defects, and it bas many, is so of the solids takes place at a rapid rate. When it is 
far favored that it is blessed with the light of the sun, complete (in a depth of six feet it takes only half an 
whenever the sun shines. In  private practice the hour), the brilliantly clear and bright su pernatant 
same remedy ought to be extended to the patients of liquid (effiuent), completely deodorized and disinfected, 
the housebold, and the first words of the physician or may,be discharged with perfect safety. To fish l ife it 
surgeon on entering the dark sickroom should be the is innocuous when diluted with more than ten times 
dying words of Goethe, .. More light, more light!"- its volume of water; but it contains in solution fertiliz-
B. W. Richardson, M.D. ing principles, and it may, therefore, be advantageous-

• , • , • ly applied to irrigation. The precipitate (sludge) re-
rhe "Amlnes" Process of SeW'age Pnrlfication. maining at the bottom of the tanks is also of the same 

The purification and utilization of sewage, which briny odor as the effiuent, and free from any tendency 
has been essayed with more or less success by many in- to putrefaction. It may, conseqnently, be left exposed 
ventors, forms a subj ect the universal i mportance of without the least risk of nuisance, for any length of 
which can scarcely be overestimated. It is but too time, even in midsummer. It  is brownish yellow in 
well known that all impure liquids, whether they be color, and lacks entirely the slimy appearance of ordi­
sewage or other foul or waste waters, or the waste effiu- nary sl udge. Its quantity does not exceed that result­
ents from chemical and other factories, contain, partly ing from other treatments. The manurial value of 
in  suspension and partly in  solution, substances the ex- the sludge is stated to be somewhat above that of the 
traction or elimin!J,tion of which is either desirable from a best farmyard manure. When the fresh slud ge result­
COlD mercial or necessary from a sanitary point of view,or ing from the first treatment is fortified by the addi­
both. The separation of the suspended matters can be ac- tion of about one-fifth of the quantity of disin fecting 
complished mechanically either by collecting the liquid mixture originally used, another volume of sewage 
in tanks and allowing sufficient time for subsidence of equal to the first will be treated by it with l ike effect ,  
the solids or by filtering it through suitable mediums. and the same operation lllay be performed a third 
If the specific gravity of the suspended solids is so time after the effiuent from the second has been drawn 
nearly equal to that of the liquid in which they are off. This feature reduces the final cost to nearly  one­
contained that subsidence is too slow, the latter can half of what it would otherwise be. The uses to which 
be accelerated by adding to the liquid, and thorough- the s ludge may be finally put are many. When taken 
ly intermixing with it, one of the several well-known from the tanks, it contains over 90 per cent. of moist­
substances which have long been successfully employed ure, After draining it of a large portion of the same 
for such purposes, as, for instance, lime or sulphate of in special settling tanks, it will be available for filli ng 
alu mina .  up low-lying lands. If  it is to be used as manure, it i s  

This procedure is known as precipitation, and may reduced in filter presses to solid cake ; bilt it can be 
be due, according to the material employed, either to still further reduced in bulk and weight by air-drying 
nere mecbanical action, or to chemical action, or to and crushing to a fine powder. 
I loth mechanical and chemical action combined. As to There are other valuable principles besides the man­
the extraction or elimination of those valuable or de- urial contained in the cake and also in the powder. It 
leterious matters which are not merely suspended, but is believed, from experiments now in progress, that 
dissol ved in the l iquid, it is now generally conceded means will soon be found for extracting and utilizing 
that no known precipitation process succeeds in remov- the same with a fair margin of profit. The cost of the 
ing more than a l imited portion of the same. Thus process as regards materials used naturally varies with 
the effiuent from every known precipitation process the conditions and requirements in each particular 
carries with it much that is valuable from a commercial case. In round figures it m ay be stated to be from �d. 
and also much that is objectionable from a sanitary to %;d. per 1,000 gallons treated. In the case of the 
point of view. London sewage (taking the dai ly  flow as 130,000,000 

Scientists, political economists, and sanitarians have gallons) the cost need not exceed £330 daily, equal to 
long been engaged in finding a method of util izing the I about £125,000 annually, which means 7�d. per head 
valuable matters and of arresting or rendering inno- I of population, or a rate below Id. in the pound. It 
cuous the deleterious  substances of sewage. Their re- I may here be added that the Royal Commission on the  
searches have led to  a large number of discoverills and Metropolitan Sewage Discharge states in its  final 
inventions, but only a few of the latter have been put report : "We may fairly conclude that the cost of 
to a practical test, and the most that can be said of treating the sewage of London by  a good and efficient 
them is contained in the report of the late Royal chemical precipitation process would entail an expendi­
Commission on Metropolitan Sewage Discharge (Lord ture of not less than £200,000 a year." The sludge cake 
Bramwell's), which ends by giving it as the judgment from the London sewage wo.uld amount to about 500 
of the commissioners that .. no known process of pre- I tons daily. The cost of pressing is about 2s. 6d. per 
cipitation purifies sufficiently." Since that t ime (1884) ton. Every shilling above this cost of pressing realized 
we have had brought to our notice several methods of for the cake means a reduction of £25 off the above 
dealing with sewage, each claiming superiority over estimate of £330 daily, The chances for the springing 
its rival. The latest of these is  the " amines " process ; up of a demand for a portion at least of Lonflon sl u dge 
of sewage purification and utilization, which is now and for a g.·adual and steady iucreahe of the sallie 
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would be certainly much better in the case of a sludge 
such as the" amines ,. process produces. 

There are further savings indicated (in time, tank 
space, labor, and plant) by certain im portant features 
of the process, such as the rapidity of subsidence and 
the repetition treatment ; but u pon these we n eed not 
further dilate. We may, however, refer to the import­
ant reports upon the process made by Dr. E. Klein, 
F. R. S . ,  with the object of ascertaining whether the 
treatment of sewage by the procesll succeeds-as the 
inventor claims it does-in producing a steri l e  effiuent. 
The first of these reports is u pon the bacteriological 
and microscopical investigation of the results of ex­
periments made with the .. amines " process at the 
Canning Town Sewage Works, West Ham, on Janu­
ary 26 and 29 last, when Dr. Klein found that, while 1 
cubic centimeter of the original sewage con tained 
2,400,000 organisms, the resu ltant effiuent, after treat­
ment with the process, was absolutely free from all or 
any organisms, and would, therefore, on its discharge 
into a river, cause no increase of the microbes al ready 
present in such river. In his second report, u pon his  
investigations on the treatment of the sewage at Wim­
bledon, Dr. Klein, in dealing with the effluent, states: 

" This (the effinent) had also been divided into two 
parts, one of which was kept in the glass-stoppered 
bottle, the other transferred to a bottle plugged only 
with sterile  cotton wool . Both divisions were subjected 
to three consecutive teRts by gelatine plates, viz . ,  after 
24 hours, after 3 days, aud after 6 days. Everyone of 
these plates showed an entire absence of microbes. 
The effiuent must, therefore, be pronounced to be 
sterile. These tests confirm, in a marked degree, the 
results of my previous investigations on this point made 
last February on the effiuent from the experi ments 
with the Canning town sewage. On the other hand,  
as to the effect of treatment with l ime only, the tests 
made with it at my laboratory demonstrated that it is 
not capable of producing the same effect. 

"In conclusion, I would say that the powerful anti­
septic and disinfectant properties of your treatment, as 
shown by its effect upon the organi�ms present in sew­
age, lead me to suggest the i mportance of carrying the 
investigation a step further, viz. , to determine its effect 
on specific micro-organisms, such as, for i nstance, bacil­
lus  anthracis, the cholera comma bacillus, the typhoid 
bacillus, the pneumonia bacillus, and others. " -I,.on. 

.. 4el .. 
The Scripps Lea�ue In England. 

Among the American worldngmen's expedition sent 
to this country by a syndicate of American newspa­
pers, called the Scripps League, no fewer than sixteen 
of the deputation represent various branches of the 
iron and metal trades, and one coal mining, in the 
United States. The expedition is accompanied by a 
staff of newspaper correspondents, among whom onp. 
if> the son of Nathaniel Hawthorne, the American au­
thor, an artist, a photographer, a courier and interpre­
ter, and an ad vance agent. There are also among the 
deputation four American ladies representing women's 
work of various kinds. The members of this  deputa­
tion are visiting the various industrial centers of Eng-­
land, and are inspecting the more important work�. 
All branches of engineering establ ishments and iron 
and brass foundries are being inspected, and the men 
take care to make themsel ves acquainted with the 
social condition of the people in the towns they visit. 
It appears, from a casual observation d ropped at the 
dinner at the Tavistock Hotel, that the Americans 
think that their output per man is greater than in th is 
country, generally speaking. The female portion of 
the expedition was much shocked by their visit to the 
chain making districts of Staffordshire. They had no 
conception of the kind of work performed by the 
women in that part of England. The officers of the 
various t,rade unions in  the iron trades have been de­
voting some time to the members of the deputation .--'­
London Enginee1'ing .. 

• •••• 
Mussel Poisoning. 

The occasional occurrence of poisoning through the 
eating of mussels forms the subject of an official report 
by the Consultative Committee for Sea Fisheries i n  
France (Nature, June 20, p .  178). Various explanation s  
a s  t o  the cause o f  t h e  occasional toxic action were in­
vestigated by the committee, among them a suggestion 
that it is due to a parasite crab (Pinnothel'es pisum) ; 
but this was dismissed, as the samd crab is said to be 
sought after in the United States as an article of food. 
Other suggestions that it is  due  to the spawn of star 
fi sh, or to copper absorbed from the water, as well as 
the radical one that the symptoms observed have been 
simply the work of the imagination , were considered to 
be disproved. The committee came to the ,conclusion 
that. the poisonous action of mussels is due to the pre­
sence, especially in the liver of the fish, of an organic 
base, the mytilotoxine of Brieger, and that this i s  de­
veloped under the influence of a particular microbe oc­
curring only in mussels that have lived in stagnant or 
polluted water. It is stated that such mussels are de­
prived of thei1" poisonous property by thp. addition of 
sod ium carbonate to the water in which they are 
bOIled. 
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Cleveland Abbe once wrote that : " As a science of 
observation, generalization. and induction, our present 
knowledge of meteorology dates from Aristotle ; but as a 
ded uctive science. and one deserving  to he ranked with 
astronomy, chemistry, and physics. its h istory is con­
fined to the past t wenty-five years . "  The early history 
of any science cannot be traced with exactness, b u t 
beyond doubt among the pioneers in the study of 
Il leteorology. especially as applied to this country, the 
name of the dist.inguished scientist that stands at the 
head of this column m ust ever be classed. 

Elias Loomis was born in Willington, Conn. , on 
August 7, 1811. He was fitted for Yale by his father 
and entered the freshman class in 1826, graduating 
four y�ars later. Soon after he was appointed a tutor 
at Yale, and d uring 1 833-36 he held that place. In 
1836 he went t.o Paris ,  where he spent a year attending 
the lectures of Arago, B iot, D u long, Poisson, Pouillet, 
and others. On his  return in 1837 he entered upon the 
duties of the chair of  m athematills and natural philoso· 
phy in Western Reserve College, in Ohio, where he re­
mained unt i l 1844. Meanwhile he was diligently en­
gaged making various observations with the apparatus 
that he had p urchased in  Paris for that institution. 

Professor Loomis then accepted the chair of natural 
philosophy at the University of the City of New York, 
which he held until  1860, when he returned to his alma 
mate1' as M llnson professor of natural philosophy and 
astronomy. This last appointment he con-
tinued to hold until his death ; although for 
several years past his fai l ing health prevented 
him from delivering all  the lectures of his 
course, stil l  he was unwill ing to retire from the 
faculty, and provided a SUbstitute when he 
was unable to appear. 

His scientific work began almost as soon as 
h e  left college, and during November and 
Decem ber, 1 834, fol' two weeks, from 4 to 6 
A. M. ,  with Professor Alexander C. T wi ning, of 
West Point, N. Y. , he made observations for 
determining the altitude of shooting stars. 
" These, " he himself writes, " are believed to 
have been the first concerted observations of 
the kind made in America." For fourteen 
months in  1834 and 1835 from about 6 o'clock 
in the morning until 10 at night he made 
hourly observations of  the declination of the 
magnetic needle. He was the first person on 
this side of the Atlan tic to discover Halley's 
comet on its return to perihelion in 1835, and 
he computed the elements of its orbit from his 
own observations. 

During hi" connection with Western Reserve 
College he observed t wo hundred and sixty 
moon culminations for lon gitude, sixty-nine 
culminations of Polaris for latitude, sixteen 
occultations of stars, and he m ade a series of 
observations u pon five comets, sufficiently ex­
tended to determ ine their orbits. He  also 
observed the dip of the magnetic needle at 
over seventy stations spread over thirteen 
States, extending from the Atlantic Ocean to 
the  Mississippi Ri ver. 

During the years 1846-49 Professor Loomis 
was for several months elllployed in telegraphic 

comparisons for longi tude in concert with Sears 
C. Walker. The difference of longitude between New 
York and Cambridge, Mass. , in 1848, and that between 
Philadelphia and the observatory at H udson, Ohio, 
was determined in  1849. In the two former com pari­
SOilS Professor Loomis had charge of the observations 
at New York, and in the latter comparison he had 
charge of the observations at Hudson. The first obser­
vations by which the veloci ty of the el ectric fluid on 
telegraph wires was determined were made January 23, 
1849, between Washington , Philadelphia, New York. 
and Cambridge, u nder the d irection of Sears C. Wal­
ker, a clock in Philadelphia beinl! employed to break 
the electr ic circuit. In these comparisons Professor 
Loomis had charge of the observations at New York. 

After settling in New Haven he gave lectures on 
meteorology. and in  July, 1874, p u blished in the Ame1'i­

can Journal of Science the fi rst of a series of papers 
entitled " Contributions to Meteorology. " These he 
continued to prepare until they were twenty-two in 
n umber, when he u ndertook their revision, and the 
leisure of his last years was spent in arranging the 
topics i n  systematic order and at the same time sub­
jecting each principle to a more rigid investigation by 
comparison with the numerous observations that have 
recently been published in  the United States and else­
where. These revised contributions, when completed, 
will present a very full discussion of the principles of 
dynamic meteorology, and it is to be hoped that his 
work on them had progressed sufficiently to permit of 
their publication. 

Professor Loomis' scientific papers exceed one hun­
d l'ed in number, filling more than twelve hundred 
pages. The�e have appeared in the " Transactions" of 
the American Philosophical Society and of the Con­
necticut Academy, in the pUblications of the Smithso­
nia.n Institution, the Ame1'ican Journal of Science, the 

�citutifi c !tutritIU. 
" Proceedings of the American Association for the Ad­
vancement of Science, " in Professor Benjamin A. 
Gould's Astronomical Journal, and sim ilar publica­
tions. Many of h is  papers were reprinted in extenso 

in such European peri odicals as Sturgeon's " Annals 
of Electrici ty, " the Edinbnrgh, now Philosophical  
Jou1'1wl, the Bibtiotheque Dnive1'selle de (}eneve, 
PoggendorJt's Annalen, an d others. The first issue of 
his " Contributions to Meteorology " was translated 
into French. and also a very fu l l  synopsis of these 
papers was published in the Italian language at Rome.  

During the sixteen years that he  was connected with 
the University of thfl City of New York he was engaged 
in the preparation of a series of text books, embracing 
the entire range of mathematical subjects usual l y  
taught in high schools and colleges. These included 
" Plane and Spherical Trigonometry " (New York, 
1848) ; .. Progress of Astronomy "  (1850 and 1856) ; "Ana­
lytical Geometry and Calculus " and " Elements of Al­
gebra " (1851) ; " Elements of Geometry and Conic Sec­
tions (1851 and 1871) ; " Tables of Logarith ms ,. (1855) ; 
" Natural Philosophy " (1858) ; " Practical Astronomy " 
(1855 and 1865), to which m ust be added his " Elements 
of Arithmetic " (1863), .. Treatise on Meteorology" (1868) 
and " E lements of At;tronomy, " that were published 
after his return to New Haven. His treatise on "Prac­
tical Astronomy " recei ved high com mendation from 
the leading astronomers of Great Britain, and was used 
as a text book in that country. His " Treatises on An· 
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alytical Geometry and the Calculus " were translated 
into the Chinese language, and his " Treatise on Mete­
orology " was translated into Arabic. In all, h is  text 
books attained a circulation of more than five hundred 
thousand copies. Besides these, he published .. On 
Certain Storms in Europe and America " (Washington, 
1860), form ing part of one of the Smithsonian contribu­
tions, and a genealogical work entitled " The Descend­
ants of Joseph Loomis " (New York, 1870). His entire 
publications were estimated by himself to amount to 
about eight thousand pages. 

In 1854 the degree of LL.D. was conferred upon him 
by the University of the City of New York. He was a 
member of many scientific societies, of which the more 
important were the American Philosophical Society 
(1839) ; the American Association for the Advancement 
of Science (1848) ; the American Academy of Arts and 
Sciences (1850) ; corresponding member of the British 
Association for the Advancement of Science (1857) ; 
honorary member of the Philosophical Society of Glas­
gow, Scotland (1860) ; the Natural Academy of Sciences 
(1873) ; honorary member of the Royal Meteorological 
Society of London (1874) ; honorary member of the Royal 
Irish Academy (1880) ; and the Societa Meteorologica 
Italiana (1883). 

Since the death of his wife, some years ago, Professor 
Loomis has l ived in seclnsioll . His immediate family 
consists of two sons, one of whom , is  at  present travel­
ing in Asia, and the other is a resident of California. 

After the col lege commencement in July he went to 
Putnam, Conn. , where he proposed to spend the sum­
mer, but his health failing him, for he had been a suf­
ferer from Bright's disease, he returned to New Haven 
early in August and went at once to the hospital. 
From the carriage that brought him to the door he was 
taken to the cot from which be never rose. The physi-
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cians i mmediately decided his case fatal, but with 
wonderful vitality he clung to life, until, on the after­
noon of Augu8t 14. he passed painlessly away. 

His colleagues, Professor William H. Brewer and Pro­
fessor Franklin B. Dexter, were both with him at the 
end and took charge of the funeral, which was held at 
Battell Chapel on August 19, when President Dwight., 
of Yale University, preached the funeral sermon. 

M. B. 
,. . . . .  

Norris Peters. 

Inventors will doubtless be surprised to hear of the 
death of Norris Peters, whose name has appeared in 
fine print so regularly for a num bel' of years on the pic­
ture portion of United States patents. 

He was one of Washington's m ost eccentric and mys­
terious characters, and was widely known as the gov­
ernment photo-lithographer. The New York Evening 
Post says of him : 

"He was the companion of some ol the most prominent 
members in both branches of Congress, and was known 
to them as one of the most genial. kindly, and generous 
of men. Yet one of them says : • I could not tell you 
whether he was worth one million dollars or one dol­
lar. ' Norris Peters came to Washington from Penn­
sylvania. He was an examiner in the Patent Office for 
some years. He developed a taste for photo·litho­
graphy, resigned his position in the government service, 
established a plant which is said to be without an equal 

in any country (worth at least $100,000), and by 
workmanship which no other competitor has 
ever been able to equal, secured, and retained 
for almost a generation, the contracts for illus­
trations and other rflproductions for the Patent 
Office, the Coast Survey, the Government 
Printing Office, and for most of the costly illus­
trated work of the government. Rivals some­
times spoke of ' lobby influence ; '  but when 
the contract day came, it nearly always hap­
pened that Norris Peters was the lowest bidder. 
Sometimes his bids were so low that his com­
petitors insisted that the work could not be 
done for the money ; but it was done, and well 
done. Once or twice other parties underbid 
him, and the contract was awarded to firms in 
distant cities ; but, in at least one of these 
instances, the government released itself in 
some way from the con tract on the ground that 
the work was not well done, and req uested Mr. 
Peters to assume his old place. He had a prac­
tical monopoly of the government work of this 
kind, and this monopoly was secured by low 
price and merit. Men in  his profession who 
have endeavored to fathom the mysteries of 
his success insist that he had some secret pro­
cess by which he was able to do so excellent 
work at so low prices. Certain it is that his 
establishment was closed to all comers. Very 
few persons were ever invited within the walls 
of the large bu ilding. 

" There were many peculiar traits about this 
strange man.  For some of the most distin­
guished men in Congress he seemed to possess 
a pecul iar attraction. He gave several times 
each winter great dinners, prepared as to the 
minutest details under his personal direction. 
He was almost the successor of Sam Ward. His 

invitations were never declined. Roscoe Conkling was 
his friend. Senators Kenna and Blackburn and Secre­
tary Windom were also. One of his most intimate ac­
quaintances, a man of in fluence in public l ife, said 
recently that in all of his intercourse with him he never 
heard him refer to his private b usiness or ask a favor of 
any sort. He was a bachelor and l ived alone. He is 
supposed to have been worth about one million dollars. 
He was a man of great but unostentatious charity. 
The poor colored people of his aquaintance will greatly 
m iss him. 

" It has been suggested that the government should 
purchase his plant and undertake itself to do the work 
for which so large sums have been paid for the last 
twenty years. " 

The administrator of his  estate, Henry V. Parsell , of 
this city. an amateur photographer, will continue to 
carry on the business. 

• .  e . •  
ACCORDING to a recent geological survey, the Belle 

Vernon, Pa , gas field is twenty-two miles long and two 
m iles wide. The first well put down was the Carson, 
which is now flowing 5,000,000 ft. every twenty-four 
hours. The next was the Parson well ,  which has a 
pressure of 100 pounds more than the Carson and is 
supplying Brownsville and intermediate points through 
a 5% in. pipe and shows a pressure of 100 pounds at 
Brownsville. The Rider well came in soon after the 
Parson, and the combined amount of gas yielded by 
these three wells is 45, 000,000 ft .  per day. 

The Allman well, put down by the Philadelphia 
company and reported at the time as the largest well 
e ver struck, was the next one. The gauge of this well 
is put  at 810 pounds. Drilling is going on in a num­
ber of places and with good prospects, only  one d ry 
hole having been drilled so far. 
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AN ' IMPROVED GAME APPARATUS. I with the main driving shaft. The governor shaft 

The accompanying illustration represents a game- rotates in  bearings on a bracket fitted into a dovetail 
board, with pieces or men to be used by one, two, three, formed in the brack.et supporting  the governor, as 
or four persons, in  playing a novel game styled " Brax, " shown, when the driving power is derived from a hori­
affording room for the exercise of considerable skill. zontal shaft, but when a vertical shaft is UFied the driv­
The invention has been patented by Mr. Frederic B. ing belt is passed ovel' a pulley above the bevel gear 
Denham, of No. 744 Broadway, New York City, who wheel in the lower end of the governor frame. A lever 
also publishes the apparatus. The board has a series is pivoted in the su pporting bracket, and carries at its 
of adjoining sq uare spaces, similar to those of a chess outer end a pulley which rides on the governor belt, 
board, the margins of which are d istinguishable by this level' fitting into a lug formed on a collar secured 
heavy and l ight l ines, a distinction which will prefer- to the val ve stem, and closing th'l valve in case of the 
ably be made by lines of the same thickness in differ- breaking of the governor belt. This device is designed 
ent colors. These borders have three sides of each to avoid all unnecessary friction or lost motion, and 
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DENHAM'S GAME OF " BRAX." 

space in one color and the fourth side in another color, 
the two halves of the board being made alike, a border 
of one color on one half of the board being offset by a 
border of the other color in similar position on the op­
posite side of the board. The game is played by mov­
ing opposing pieces or men, of different colors, along 
the correspondingly colored border lines, the pieces 
movin g  in any direction for a distance of two sides of 
a square on l ines of their own color, or one side of a 
square on lines of the opposite color. A piece is cap­
tured and removed from the board when an opposing 
piece is moved to a point occupied by it, but no piece 
can pass over a point occupied by another piece. Fig­
ures 1, 2, and 3 illustrate different forms of laying out 
the spaces of the board, which may be made in  trian­
gular shape, or with he«agonal, octagonal, or other 
border lines. 

AN IMPROVED GOVERNOR. 

The accompanying illustration represents a governor 
in which fans act on the valve stem in a manner 
similar to that of the govemor balls usually employed. 
It  has been patented by Mr. George S. Agee, of Burn­
ham, Mo. A bracket forms a vertical bearing terminat­
ing in a reduced portion on which turns a governor 
frame provided with the usual arms, the upper ends of 
which are pivoted to levers carrying fans or paddles. 

with increase of speed to effect a corresponding reduc­
tion of friction and in6rtia . 

Yellow PI�meDt I .. Butterflies. 

The color effects on the wings of lepidopterous insects 
are for the most part probably due to purely physical 
causes, but in some cases pigments are undoubtedly 
present. A yellow pigment, which is found in its pur­
est form i n  the common E ngl ish brimstone butterfly, 
and may also be detected in the wings of a very large 
n umber of day-flying lepidoptera, can be obtained 
from the wings by simple treatment with hot water, 
in which it  is freely soluble, and may be identified by 
its yielding  a marked murexide reaction, when evapo­
rated with nitric acid, and afterward treated with 
ammonia or potash. The common brimstone butterfly 
yields somewhat less than a mill igramme of pigment 
from each insellt ; larger foreign species, such as those 
belonging to the species Callidl'yas, may yield as much 
as 4 to 5 m illigrammes . Examination of the pigment 
reveals its near relationship to mycomelic acid, a yel­
low derivative of uric acid ; and the author suggests 
that it may possibly be a condensation product of uric 
and mycomelic acids. -F. G. Hopkins. 

AN IMPROVED WINDOW VENTILATOR. 

The accompanying illustration represents a ventila­
tor especially designed for use in the windows of sick 
rooms, where it is desirable to use disinfectants or i n­
halents, and which is suitable for use in either summer 
or winter weather, as it does not subject the occupants 
of apartments so ventilated to objectionable air cur­
rents. The invention has been patented by Dr. Alfred 
C. S tevenson , of Oakdale Station, Pa. A spring roller 
is journaled in ' bearings in the top of the groove for 
the lower sash, as shown in  the sectional view, this 
roller being provided with a curtain or diaphragm of 
firm cloth , such as canvas, sufficiently long to extend 
from ten to t welve inches from the top of the window. 
T h is diaphragm is wider than the roller, and has side 
hems which travel between metal guide strips. At its 
lower end the diaphragm is attached to a cross strip 
that slides over the beads of the upper sash, to which 
it is attached, so that when the upper sash is pulled 
down, the diaphragm u nwinds from the roller and ex­
tends across the opening, where it is h eld  taut by the 
spring  of the rol ler, a set screw or clamp, if  necessary, 
holding the sash down to its adj ustment. There is a 
plate in the rear of the roller, and another plat.e ad­
j usted to the top of the lower sash, so that no air can 
pass except through the diaphragm. Upon the inside 
of the window frame at the top are brackets in which 
is journaled another spring roller having a diaphragm 
of lighter fabric, such as musl in ,  which may be pulled 
down and held taut by hooks on the window frame. 
Between these two diaphragms, and detachably sup­
ported upon loops or brackets, is a rectangular frame, 
the edges of which are closely fitted against the two 
diaphragms to form a chamber for disinfectants or in­
halents, placed there in wide-mouthed bottles or jars, 
as represented i n  the illustration, showing the appear­
ance of the ventilator from the interior of the room. 
This space may also be utilized for a water trough to 
moisten the air of the room. It is said that this me­
thod of employing  inhalents has proved of excellent 
service in practice in lung diseases, by the use of creo­
sot� and turpentine, affording complete relief of the 
constant headache which attende:l some of the cases, 
while for destroying the germs of disease in a sick 
rOOGl, without injury to the patient, it possesses many 
advantages. In warm weather the inner diaphragm 
need not be used. 

AGEE'S GOVERNOR. SIXTY years ago railroads were unknown in this 
country, and the population of ' the United States con, 

The upper end of each lever has a slot in which fits a sisted of 12, 000,000 people. To-day we operat� u p­
pin held on the outer forked ends of an arm mounted ward of 165,000 miles of rail road, and our population 
to turn in an annular recess of a head secured to the has increased to 60,000,000. Sixty years ago the aggre­
upper end of the valve stem, which has its bearing in gate wealth of the United States was less than $1 ,000. ­
the reduced portion of the vertical bearing of the 000,000 ; at present it is estimated at $56,000,000,000. 
bracket, and is  connected at its lower end in the u sual O ver our 165,000 miles of railroad there was carried last 
manner with the steam inlet valve. A spiral spring year 475,000,000 people, and 600,000, 000 tons of freight 
is  coiled on the upper end of the valve stem, pressing were transported. Upon these l ines are engaged 
against the head screwed thereon and upon a nut on ' 1 , 000,000 employes. Their equipment consists of 30,000 
the upper threaded portion of the vertical bearing of locomotives, 21 ,000 passenger cars, 7. 000 baggage cars, 
the bracket. Another nut holds the governor frame in and 1 ,000,000 freight  cars. The capital invested in  
place, and in  the lower end of  the  frame is a bevel gear constrnction and equipment amounts to $8,000,000,0(10' 1 
wheel meshing into a bevel gear wh eel secured to one and the yearly disbursements for labor and supplies 
end of a shaft connected in the usual manner by a belt exceed $600,000,000. 
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AN IMPROVED ASTRONOMICAL MIRROR. 

A means whereby concave mirrors of long fOllus may 
be readily produced from plane-faced mirrors is i llus­
trated herewith , and forms the subject of a patent 

O'BRIEN'S ASTRONOMICAL MIRROR. 

issued to Mr. Dennis O'Brien, of Os wayo, Pa. The 
mirrors to be formed must be of a parabolic section, a 
true parabolic mirror six feet in diameter and seventy­
two feet focus having a central depression of just 
three-eighths of an inch, '1'0 make such a mirror a 
pan is employed, preferably  made of cast metal to be 
extremely rigid,  and with flanged edges by wh ich i t  
m a y  b e  bolted by three equidistant bolts t o  the flanged 
end of the tube. This pan is formed with a seat

' 
or 

shoulder, as shown in the sectional view, upon which 
there is placed a plane mirror, through the axis of 
which there is dri lled a small hole ada pted to receive a 
tube, with threaded ends to engage an upper and a 
lower disk, fitting on the upper and lower faces of the 
mirror. The bottom of the pan has a central aperture

' 

through which is passed a headed and threaded tube 

STEVENSON'S WINDOW VENTILATOR. 

engaging the other tube, and the tube passing through 
the bottom is turned by means of a su itable wrench, 
to draw the center of the m irror down against its own 
rigidity, bending it into concave shape. It  is estimated 
that the central disks need not be larger than half an 
inch in  diameter for a six foot mirror, and this bending 
of the mirror is preferably done while the mirror is set 
facing a test object. 

AN AUTOMATIC ASH SIFTER. 

We repUblish herewith an illustration of an improved 
ash si fter which has been previously noticed. The lid 
was incorrectly drawn in the previous instance, and at 
the request of Mess rs . Beck & Love, o f  No. 20 South 
Gay Street , Baltimore, Md. , we give a view of the de­
vice as now manufactured, the cinders being dum ped 
in at the front of the si fter to uti l ize the entire upper 
part of the sieve. 

LOVE'S ASH SIFTER. 
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Railway Shop N o tes. 

In the railroad shops in the vicinity of St. Paul and 
Minneapolis business is very quiet at present. Many 
of the shops are running only eight or nine hours per 
day, but if  the present prospects are realized there 
wil l  be a good business when the grain begins to 
move. 

THE NORTHERN PACIFIC 

Rai lroad h as very fine car works at Hamline, a station 
lwtween St. Paul and Minneapolis. The work at these 
�hops is mos1.ly for the passenger equipment, though 
some freight car repairing is done. At Brainerd, Minn . ,  
a greater part o f  the freight car work i s  done, and 
the largest locomotive shops of the line are also there. 
The shops at Hamline are most excellent. Located 
in a good position, in well lighted and well  ventilated 
build ings a,nd with many conveniences, they are about 
as well adapted to their work as it seems possible to 
make them. Several cars of interest are at present in 
the shops. 

A dining car is being remodeled, and when com­
pleted will be especially well adapted to the long runs 
between St. Paul and the Pacific coast. It has an ex­
tra large ice chest, and two smaller ones, the combined 
capacity of all three being considerably greater than 
is usually the case. There are t wo doors in the kitchen 
end of the car. The central door lead s, as usual, to 
the passage which curves to the side of the car and 
which passes the kitchen and pantry and leads into 
the dining room . A second door at one side of the 
central door leads into the kitchen, 'a  hinged plat­
fotIn over the steps on that side making a safe en­
trance. By this arra ngement none of the odors from 
the kitchen find theil' way through the vestibule into 
the other cars. The floor of the kitchen is covered with 
sheet copper and the window sills are of such an in­
clination on the ins ide that moisture on the glafls in 
'cold weather will not remain in pools on the sills. 

The P ul lman Company have recently del ivered to 
the road ten new vesti buled sleepers of handsome 
finish. The interior arrangement is an improvement 
over the more com mon cars. The ladies' toilet is a 
very much larger room thaI! usual aud has two wash 
bowls. The closet is separated from the toilet room 
by a door and can be entered only by passing through 
the toilet room. As there is no lock on the door of the 
latter it is hardly possible that ladies riding in these 
cars will have a chance to complain of the monopoly 
of their fellow travelers. The state room is double, 
that is, there are t wo rooms which can be used as one 
or separated by closing the folding doors between 
them . The part of the room next the main part of the 
car is in  every respect like the usual room. The other, 
however, is smaller, but is quite suitable for two per­
sons. The first section in the body of -the car is ar­
ranged for draperies which will separate it from the 
remainder of the car. The gentlemen's lavatory is a 
decided improvement over the common form. It is 
not open, but is a private room next to the smoking 
room, and has a door opening into the side passage, 
and another into the smoking room. When desired 
the door between the rooms can be kept closed, but 
in the mornings the two rooms can be thrown into 
one, This is a much better arrangement than the 
open lavatories. 

Each division superintendent on this road is  supplied 
with a car in which he can go over his division inspect­
ing, etc. It is plain,  but neat and comfortable, is pro­
vided with an inspection room, a private state room, 
kitchen and pantry, and two sections somewhat simi­
lar to those in a sleeper. 

The standard immigrant sleeping cars, several of 
which are at present in the shops, are all arranged so 
that the wash rooms, cook stove, etc. , with the excep­
tion of the ladies' toilet" are separated from the body 
of the car by a transverse partition, in which is a 
swing door, thus keeping the main part of the car 
much warmer in winter, the passing in and out pro­
ducing fewer cold draughts. 

All passenger cars of every nature when in the shops 
for extensive repairs are being filled with a non-con­
ducting material between the inner and outer sheath­
ing. Felt is the material being used at present. This 
is done to protect them from the severe cold in this 
part of the country. The cleaning of all brass and 
bronze work, and aM the nickel plating, is done at the 
shops. In cleaning. the work is di pped first in boiling 
potash to clear off oil and grease, then rinsed and then 
dipped in acid, and again in water. The saving of 
t ime by this method is very great. All· sleeping cars 
are being fitted w ith vestibules as they come into the 
sb ops for repairs, and after that work is complete, it  
i s the i ntention to also fit  up the coaches in  the same 
l I I anner.  At Bl'ainel'd freight cars are being equipped 
with an ai r brake at the rate of 12 per day. The road 
h a s  now some thousands of cars so equipped. 

Recently the first one of a recent order of eight 
heavy consolidation engines was delivered by the 
Bald win Locomoti ve Works to the Northern Pacific 
Railroad. These engines have 22 x 28 inch cylinders, 
50 inch wheel.s, 72 inch boilers, and weigh 1 50, 000 
pounds, 15, 000 of which is on the tl"llck and 131),000 on 
the dri vers. There are 13 of these engines already at 

J titutifit J-lUtfitJU. 
work on the mountain grades. The heaviest grade is 
about 13 miles long and 116 feet to the mile, and two of 
these engines, one at the head of the train and one in 
the middle, can take up about 34 loaded cars. 

The shops of the 

CHICAGO, ST. PAUL & KANSAS  CITY 

are at South Park, near St. Paul .  No new work is 
supposed to be built here, but some extensive rebuild­
ing is done at times. At present the engines used OIl 
the suburban traffic are too light for their work, and 
as eight-wheelers are hardly adapted to the work, 
Mr. Reid intends to alter some light 15 X 24 inch eight­
wheeled engines into Forney's, retaining the leading 
truck. The engines will have a Forney tank, also a 
saddle tank over the boiler, and these tanks will be 
connected on each side so that they will be filled and 
emptied as one. This will give a capacity of 1,900 gal­
lons of water and three tons of coal. A large eight­
wheeler is about to undergo several alterations by 
which its wheel base will be altered and its boiler 
lowered. 

Experiments have recently been made with various 
coals used by the road, and the best coals gave an 
evaporation of 6% pounds of water per pound of coal, 
while the poorest gave only 4.14 pounds. 

The road has recently received five 18X24 inch eight­
wheelers with 62 inch wheels, 54 inch boilers, 78 
inch grates, with a weight of 98, 500 pounds, 67,000 of 
which is on the drivers. The valve motion is special. 
It is a link motion, but the valve travel is:6� inches, 
and the outside lap 1M inches, the object of these pro­
portions being to obtain a large port opening at early 
cut-offs. They have also received five 1 8 x 24 inch 
moguls, with 55 inch wheels, and 78, 000 pounds on 
the drivers. 

Car work is also done at these shops, b ut at pres­
ent there is little of it under way.  The buildings are 
well l ighted, and the power is furnished by a number 
of Buckeye engines located in various parts of the 
works. 

THE ST. PAUL, MINNEAPOLIS & MANITOBA 

shops at St. Paul present quite a busy appearance 
at present. Every track on the erecting floor is occu­
pied by an engine. There is, however, but little out­
side of the regular class of work. Quite a number of 
fine-looking moguls, with large, straight boilers, were 
to be seen in the roundhouse and shop. In the round­
house there are a number of drop pits very conve­
niently located. The shops are run by a Wright engine, 
which is belted to the main line in the machine shop. 
From this shaft a cable passes into the wood-working 
shops, to drive the shafting there. The work that 
this cable does is so severe that steel wire would not 
answer the purpose, and a phosphor bronze cable is 
now used. This is found to last nearly twice as long 
as steel, and when finally it  does give out, its value as 
scrap is great enough to balance the greater first cost. 
Many of the engines on this road have diamond stacks. 
Some engines, however, have recently been fitted with 
straight stacks, but without the extension. 

AT THE CHICAGO, MILWAUKEE & ST. PAUL 

shops, at Minneapolis, many engines are being over­
hauled and repaired. These shops are pretty large, 
and they have a great many engines and cars to care 
for ; in fact, the rolling stock for the 3, 000 miles of 
road is kept up at this point. On the erecting floor 
are abundant proofs of the bad work which poor water 
is doing on the boilers. Tubes and crown bars, as 
they come out of the boilers, are covered with a heavy 
coating of scale, and the sheets of the fire box have 
to be renewed very often. To remedy, if possible, 
some of the difficulties, the water spaces around the 
fire box are being increased by offlSetting the sheets 
a 6hort distance above the ring until the space is 
about 5 inches. Considerable attention is also being 
paid to combustion, and as the engines come into the 
shop, the fire boxes are being fitted with air tubes for 
the admission of air above the fire. The tubes are 
about 2 inches inside diameter, and two of these are 
placed in the front of the box and two on each side 
when the box is of ordinary length. 

In the car shops the truck beams and other timbers 
of about that size are being covered with paint in a 
manner which saves time and also produces more 
thorough work. After the timbers are complete, 
bored and all ready for the car or truck, they are im­
mersed in a tank of paint and then placed on an in­
cl ined platform, where all superfluous paint drips off 
and runs back into the tank. By this means more 
paint adheres to the wood and it penetrates all 
" checks " and coats the inner surface of bolt holes, 
mortises, etc. 

A RAILWAY WEED CUTTER. 

Experiments are being made with a weed cutter. 
A flat car has been fitted up for the purpose, On a 
transverse shaft between the trucks a drum abo u t  14 
inches in diameter and 8 feet long is mounted, and 
from this projects many small, flexible strips about 5 
inches long, � inch wide, and as thin as possi ble. The 
height of this drum can be regulated by a lever and 
quadrant on the floor of the car. The dnuw is driven 
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1.000 revolutions per minute by a stationary engine 
located on the car and belted to it. Steam is supplied 
by a small boiler of the locomotive type placed beside 
the engine. With the drum revolving at 1, 000 revolu­
tions per minute the car can be run over the road at 
a speed of three or four  miles per hour, and the weeds 
cut down to a level with the top of the ties. Such a 
machine effects a great saving of time and labor on 
many sections of the road. 

About 350 engines and cars on this road are at pres­
ent equipped with the Bristol automatic safety brake. 
This is  a deyice for putting on the air brake automa­
tically and instantaneously if the car is derailed or 
meets a dangerous obstruction. The car shops are 
piped, so that all air brakes can be tested while the 
cars are in the shop, and in winter the steam-heating 
apparatus is also tested. At the tracks on which the 
cars stand after coming in from a trip, arrangements 
are also made for trying the brakes, and the move­
ment of the piston in the air cylinder is carefully noted 
every time the cars arrive on these tracks. 

The shops of the 
MINNEAPOLIS, ST, PAUL & SAULT STE. MARIE, 

or as they are commonly called the " Soo " shops,are in 
Minneapolis. This road is new and the shops are not yet 
running in the way in which they were planned. The 
buildings are models of what shop buildings should 
be, and provisions have been made for traveling cranes 
and all conveniences which will facilitate the handling 
of work. All machinery which has thus far been put 
in is of the best quality, and everything about t h e  
place indicates that the future as well a s  the present 
needs have been carefully studied. A wheel grinder is 
being put in. The machine was built by the Spring­
field  Glue and Emery Company from the patents of 
Miller & Lindstrung. The blacksmith shop is free 
from smoke and gases, as is the machine shop, so per­
fect is the ventilation. On the top of the upright 
steam hammer a light swinging crane has been placed, 
which greatly facilitates the handling of light work 
at the hammer. In the cl}r shops ten large furniture 
cars are at present under construction. 

In a small, neat brick building which was originally 
built for another purpose a room has been fitted u p  
with all the apparatus necessary for a n  air brake 
school , and here the men receive instruction. Over 
the offices is a room in which during the past winter 
a drawing class met, and it is the intention to continue 
this work during the coming winter. 

In the roundhouse are a number of drop pits by 
means of which one or two pairs of drivers can be re­
moved at once. They will ult.imately be arranged so 
that the wheels can not only be dropped, but also 
moved to one side and raised again to the level of the 
floor. The cinder pit outside the roundhouse i s  open 
on one side lI.nd cars are run on an adjacent low track 
to a point opposite the pit, where one handling of the 
cinders and ashes is all that is necessary to load them 
on the cars for removal . 

The oil house has six horizontal tanks, and an ele­
vated track along one side of the house permits the 
oil tank cars to be u nloaded directly into the tanks, 
the oil flowing by gravity. In the room where the 
oil is drawn from the tanks there is a glass gauge for 
each tank, and a scale back of the glass will show at a 
glance the awou n t  of oil in the tank. Waste bins 
are also located in the same building. The structure 
is fireproof, and care has been taken to ventilate it 
properly. 

A' camera is used to record many important things 
which come up in the mechanical line. Imperfect ma­
terials are photographed and all data marked on the 
back of the photograph. In this manner valuable in­
formation is gradually accumulated, and in some cases 
the company protected from being compelled to pay 
for poor material or improper workmanship. 

An engine on this road has been equipped with th" 
Woolf valve gear, and is doing very gaod work. 

THE ST. PAUL & DULUTH 

shops are at Gladstone, a station on that road about 
five miles from St. Paul. The shops are large, wel l 
ligh ted and ventilated, and nicely equipped for thei l 
work. Both locomotive and car work is done herf ', 
but as this season of the year is a busy one on thi!! 
road , there is but little car work done at this time. Th ,) 
work is generally so planned that at the beginning o,f 
the summer season all their passenger equipment has 
been put in the best cond ition. Freight car repair s  
are also light a t  this time. A n e w  combination car i 8  
n o w  being constructed, and that is the only n e w  car 
work at present. 

The transfer table is operated in rather a novel man­
ner. A turntable is placed near one end of the pit, 
and after an engine runs a car on the transfer, it goes 
back about 100 feet to a switch , then forward on the 
turntable, where less than a quarter turn places it in a 
position to pull the table, or by snatch block to run a 
load on or off the transfer. 

The arrangement of the machinery in these shops is  
very good, and has been made with a view to the 
least amount of handling and trucking of th� work 
when in process of construction. 
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In the yard is a side plow for unloading ballast from 

cars. It was found that the common plow was very 
destructive to the car, and this one has been fitted 
with one set of rollers which take the weight of the 
plow, and a second set which take the horizontal 
thrust against the side sill. It has given excellent re­
sults in servi.ce. 

THE CHICAGO, ST. PAUL, MINNEAPOLIS & OMAHA 

road has locomotive shops at St. Paul, but the princi­
pal car shops are at Hudson, Wis. Their shops at St. 
Pan I are very good. Like the Chicago, Milwaukee & 
St. Paul, this road also has considerable trouble with 
bad water on som e  parts of the line. 

'rhe erecting floor is fully occupied at present, and 
one or two engines are being overhauled in other parts 
of the shops for lack of room in the erecting depart­
ment. The stationary boilers which furnish steam to 
the shops are fi tted with the Smith water purifier, and 
hy blowing out every t wo hours very good results are 
obtained . 

This road also pays considerable atte ntion to the 
fllel question, and the monthly fuel record of each 
engine is posted u p  in the roundhouse. There is one 
engine here equipped with the Wool f valve gear, and 
a very close record is  being kept of her performance. 
The engine is at present engaged in  h eavy passenger 
service, generally hauling a train of ten cars, four of 
which are sleepers, and her record thus far is excel· 
lent. The eight· wheeled engines which are used by 
this road in the heavy and fast passenger service are 
doing wonderful work for the weight they have on 
the drivers. With 1 8 x 24 inch cylinders and a weight 
of but 56,000 to 58,000 pounds for adhesion their regular 
train is ten heavily loaded cars. The engines are all 
very careful ly counterbalanced, and as a result are 
very smooth-riding. In the machine sho p a small sta­
tionary engine is standing which is soon to be sh ipped 
some distance out on the road, w here it will run a 
stone crusher, as this road is preparing to ston e-bal­
last a large portion of its tracks.-Railway Review. 

• •  e a  • 

'rh e  Effects oC 'ri g h t  C l o thing. 

Now 1hat rational ideas as to dress have acquired a 
definite place in public esteem, it may be imagined 
that the practice of tight lacing and cnstoms of a like 
nature, if known at all, are not what they used to be. 
A case of sudden death lately reported from BirIlling­
ham proves that it i s  still too early to indulge in such 
illusory ideas. The deceased. a servant girl of excit­
able temperament, died suddenly in an epileptoid fit, 
and the evidence given before the coroner respecting 
her death attributed the fatal issue to asphyxia, due 
in a great measure to the fact that both neck and 
waist were unnaturally constricted by her clothing, 
the former by a tight collar, the latter by a belt worn 
under the stays. \Ve have here certainly thoE>e very 
conditions which would lead us  to expect the worst 
possible consequences from a convulsive seizure. 
There i s  no organ of the body whose free movement is 
at such times more important than the heart. Yet 
here we find, on the one hand, its movement hamper­
ed by a tight girdle so placed that it could with diffi­
culty be undone at a critical moment ; on the other, a 
contrivance admirably adapted to allow the passage 
of blood to the brain, while impeding its return. This 
is no isolated case as regards its essential character, 
though, happily, somewhat singular in its termination. 
Minor degrees of asphyxiation, we fear, are still sub­
mitted to by a good many self-tortnring children of 
vanity. The tight corset and the high heel still work 
mischief on the bodies of their devoted wearers. Taste 
and reason, .indeed, com bine to deprecate their inj u­
rious and vulgar bondage, and by no means unsuccess­
fu l ly. S till, the evil maintains itself. Cases like that 
above mentioned ought to, if they do not, open the 
eyes of some self  worshipers of the other sex, who 
heedlessly strive by such means to excel in a sickly 
grace. We would strongly i mpress on all of this class 
the fact that beauty is impossible without health, and 
would ad vise them, in the name of taste as well as 
comfort, to avoid those methods of contortion, one and 
all, by w hich elegance is  only caricatured, and health 
may be painfully and permanently inj ured. -Lancet. 

� ,  . . .. 
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A VIIIIU to 'he Eltrel 'rower. are detained in queues waiting their turn. Such is the 

Mr: Murat Halstead, of the Cincinnati Commercial crowd on the second platform in the afternoon en gaged 
Gazette, who recently visited the .l!;iffel tower, thus in the tedious task of going to the top, that many stand 
replies to many questions which have been asked con- for two or three hours in the queues ; and thousands 
cerning it : are restrained by this trouble from making the com-

What effect has the heat of the sun upon the struc- plete ascension. 
ture ? 'l'he increase in height during a very hot day is What is the contemplation of the French people as 
said to have been seven inches. Is advantage taken of to the permanence of the tower ? 'rhe contract pro­
the extraordinary altitude secured to make scientific vides for twenty years, and there are delicate and 
experiments ? Certainly. I noticed from the cage, important questions as to the possible changes durin g 
when ascending, that heavy plummets were suspended that time in the material employed. It is proposed to 
at intervals. The use of them doubtless is to ascertain keep the tower well painted. Have any deflections of 
the extent of the vibration in the wind, or the degree the tower from the perpendicular been noticed ? I 
to which the lofty edifice is affected by the machinery. think not. Constant attention is paid to that matter, 
One can feel the force of the wind, which was blowing and in case a variation fro III perfect uprightness should 
a strong breeze when I was at the greatest height, occur, it would be instan tly shown by the fine instru­
quite sensibly, and there is noted a sligh t trembling, ments employed ; there are hydraulic jacks fixed in the 
iIllparted by the movement of the elevators. Is it cold foundations, which would be applied to rectifying the 
on top of the tower ? Not with ordinary observation incl ination. 
to a perceptible degree, but many people state that What is the peculiarity of the appearance of the 
their hearing is troubled at the utmost elevation, as in lights at the top of the tower ? 'I'here is  noticed first a 
climbing mountains. What is the cost of getting up steady and starry glow at the sol id  summit, and there are 
the elevator ? It is five francs to the top-two francs search lights thrown out,  at times colored ; and these 
to the first platform, one thence to the second plat- are most conspicuous when the atmosphere is misty, 
form, and two from the second to the summit. How forming long, luminous tracks through the air, the 
many elevators are l'unning ? Four. There are two intem,ity and breadth of the streams of splendor being 
from the foundation to the first platform--one stop- in harmonions proportion with the upl ifted fountain 
ping there and the other going to the second d irect- from which they flow. The tower is  the great feature 
and two from the second to the top, each of the latter of the exposition, and the whole French nation is 
lifting about three hundred feet. excited concerning it and pleased with it, and the rush 

How many people are taken at once in the cage that from the provinces to see it guarantees the success of 
goes to the top ? I think the number is sixty. There the exposition. 
are no seats in the square iron boxes, with the sides • , • , • 
partially of glass, that are employed in the high places. A Veteran oC the Second A m erican Railroad. 

There are seats in the lifts to the lower platform. Nathan T. Swan, of Bangor, says the New York 81tn, 
The guard having charge of admission punches a cer· is the oldest railroad conductor in the United States i n  
tain number o f  tickets for the top a t  the station o n  the point o f  actual service. H e  began railroading in  1840 
second platform and then closes the door. What as conductor on the Bangor, Oldtown & Milford roao , 
change is made between the third and fourth elevators 'I which was the second railroad built i n  this country, 
S imply that of transfer of passengers from one cage to and has been punching tickets ever since. He is now 
another. How large is the first platform ? The exact conductor of the principal passenger train on the Ban­
measurement 1 p.ave not taken pains to learn, but gor & Piscataquis road, running from Bangor to Moose­
think there is about an acre. The central portion of head Lake and return, a distance of 175 miles, every 
it is open, and one looks over a rail ing upon the inner day, and he is known by all the tourists and fishermen 
fountains. What safeguard is there against fire ? Im- who have traveled that way for years past. There 
mense iron tanks, looking like the boilers of a great have been great changes in railroading since Conductor 
ship, filled with water, are on the second platform- S wan began his career on w heels. The Bangor, Old­
the elevation is about three hundred and fifty feet. town & Milford, better known as the Veazie Rai lroad, 
The arrangements are such that if any of the wooden from its projector and princi pal owner, General SaIll­
etructures on the platform or the material knocking uel Veazie, was a great institution in its time, but 
about that is combustible should get on fire, the flames would be a curiosity to-day. It was built about the 
would be speedily overwhelmed. What provision is year 1836, and extended across the back country from 
made for drainage ? There are large iron pipes extend- Bangor to Milford, a distance of 12 miles, being intend­
ing to all the platforms and connecting them with the ed, principally, as a means for the transportation of 
sewers. lumber sawn lit the up-river mills to Bangor, although 

How far are people permitted to ascend on foot ? a considerable passenger traffic was also developed. 
They can go as high as the second platform, and pay There were no curves, the line running straight as an 
the same for the privilege that they are charged for arrow from one end to the other, big ledges h aving 
riding in the elevators. What is the arrangement for been blasted out and high h ills cut through to make 
those on the stairways to pass each other ? There are way for the roadbed, while at places great hollows were 
two lines of stairs, or series of stairways, one for as- filled in to avoid anything like a grade. 
cending and the either for descending, and no one is The rails were 12 feet long, 2� inches wide, and % 
permitted to go the wrong way on either of them- inch thick, spiked to timbers, after the fashion of a 
therefore there is no meeting or passing on them. The street car track. The rolling stock at the outset con ­
stairs in the  midst of such a colossal edifice look slen- sisted of  two 6 ton locomoti ves, bnilt by  Stephenso n ,  
der, but are quite strong and shrouded in oil cloth, t o  a t  Newcastle-on-Tyne, England, a t  a cost o f  $6, UOO 
prevent those who venture on them from being affected each ; three passenger cars, built at Cambridge, Mass. , 
by giddiness. Going down the stairs is rather more at a cost of $1,200 each, and a fe w flat cars for carrying 
ticklish to the average head and foot than going up. lumber. The engines had no cabs, while the passenger 
It is trying to look off through the prodigious iron cars had their entrances along the s ides, English style, 
lattice work that rises into the skies and behold the and the brakeman perched on top. Six miles an hour 
great city at one's feet. 'rhere is a sensation as if one was the maximum speed on the road, but this rate was 
might possibly step out i nto the air and find even a seldom attained. The old road was discontinued long 
sustaining cloud. Are people permitted to walk to the years ago, but its bed may still be seen stretching 
top ? They are not allowed to go, except in the ele- across the country like a Chinese wall. and in so good 
vators, above the second platform. There is a stair- a state of preservation that it is used in places as a 
way for the extreme ascent, but it is used only by the turnpike. 
workingmen, and I saw no one on this perilous path, ------....... , ...... -........ ------

which wind� about the central pillar, that is  a tube, The Mosquito. 

until it seems to fade into the fine l ines of the thread To expel mosquitoes, take of gum cam phor a piece 
of a screw. There are few heads strong enough, I about one-third the size of a hen's egg, and evaporate 
fancy, to ascend to the dizzy elevation upon the gid- it by placing it in a tin vessel and holding it over a 
dily spun web of steel, and few, indeed, who could get lamp, taking care that it does not igll ite. The s Illoke 
down that frigh tfnl way. 'l'here is no cOIllmunication will soon fill the room and expel the mosquitoes, an d  
between the platform from which t h e  upper elevators they will not return, even though the windows should 
run and this celestial stair. There is freedom about be left open all  night.-The Doctor. 

FleXi ble MetalJ i c  Tublll�. taking the stairs from the bottom and from the lower 1 learned the secret of successful warfare against 
Considerable interest was shown at the Brussels ex- platform to the second. these pests when living in the swamps of Louisiana, 

position in  1888 in a form of flexible metallic tuuing ex- What provisions have been made that there shall where, in sUIllmer or winter, mosquitoes swarm. For 
hibited by the Bel gian and Colonial Flexible Metall ic not be a dangerous mass of people at the top of the some years l ife was unendurable, and no meal could be 
Tubing Company, of  Brussels, Belginm . The tubin g  tower ? If the crowd becomes too large, the elevators eaten in peace. But all at once there was a change 
was formed b�' w rappillg stri ps of metal spirally aronnd are stopped. This does not happen often, because the for the better. Bars and screens were often out of 
a mandrel. The metal strips were bent over at both usual individual w hen he has reached the extreme place. but there was almost an immunity from insectR. 
sides and a thin ,  narrow rubber band was inserted to height, and given a few minutes to observation, is 1 had j ust changed my colored boy. The neWCOIll P\' 
prevent leakage. The tubes could be bent in any di- quite willing to descend, and does it with a sense of explained how he kept the . ,  critters " away. He burn­
rection, were perfectly tight, and were claimed to pos- having accomplished something worth talking about. ed small pieces of gum cam phor on the cook stove, and 
sess great resistallce to both i nternal and external Many �ive indications of a feeling of exhilaration over used a secret preparation he  called "sudekillo. "  When 
pressures, and to be easily handled and repaired. the  achievement. They are glad they have done it ,  I married and came to Missouri, I i mparted the secret 
They were designed to cOlll pete with rubber hose in and do not want to spoil everything by waiting for any- to my wife, and as there is no pateut on it that I know 
its various applications, and, according to present ac· thing queer to happen. What is  the explanation of i of. I would ad vise all fel low sufferers to go and do like­
connts, have met with a fair share of popnlarity. The I the delay in using the elevators. of which so much has l wise. The gum c'lmphor alolle i s  Cl.mple for .the pur­
til bing sll.own at Brussels was of brass and of a wide been said ? Why does it take hours to get to the top ? pose, and need only be used two or three times a week. 
variety of sizes. . Simply tlHI faot iol thll turon" iii IiQ (l:re�t that pllophl -�t, Louis (IloQIi-DemfJcrat. 
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THE BOYNTON BICYCLE ENGINE. 

This novel machine, suggesting a very radical change 
in rai lway construction, arrived in New York last week 
from Portland ,  Me. , where it was built. It  weighs 
twenty-two tons, and came on a truck attached to the 

rear of a regular train.  The total height of the machine 

is 15 feet  6 inelhes, and it has a single driving wheel of  

7 feet 9 inches d iame ter, with double flanges, to ride 

on a Ringle rail. The cab is t wo stories h igh, the u pper 

story being occupied by the engineer and the lower 

story by the fireman. The engine has two cylinders, 

12 by 14 inches each, and is designed to be operated 

with a boiler press ure of 150 pounds to the square inch. 

'rhe passenger cars to be drawn by this engine are to 

be 4 feet wide and 14 feet high, i n  two £tories, and such 

cars, 40 feet long, are designed to weigh five tons and 

carry 108 passengers each. The engine and train are 

to be kept on thei r single track by upper wooden guid­
ing beams supported fifteen feet above the track below 
by a bridge-like skeleton frame arch i n g  the road way. 
The freight cars are to be of similar height and width, 
and it is  designed that the two rai ls of an ordinary 

track shall form a double track for bielycle trains, with­
out altering the tracks used for the · present cars and 

engines, the guiding beams and skeleton frames being 

out of the way of trains made u p  of locomotives and 

cars as now b u ilt. 
It is designed by this form of construction to save 

greatly in weight and friction. red uci ng the w eight of 
the cars, both passenger and freig ht, relatively  to the 
load carried, and saving power l ost in rounding curves, 
it  being i ntended to 80 balance the train that there w i l l  
be but little strain on the t o p  guiding rail, a n d  t h us 

Jtitntifi c !Uttri can. 
and dripping. A large fi re of pine wood, saturated 

with some two gal lons of kerosene oil, was kindled di­

rectly under, and the flames flashed up fiercely, en­

veloping the chute. 
The inventor then proposed to demonstrate the fact 

that living persons could pass with perfect safety down 

through the chute while it was enveloped with flame, 

and, enteri ng the upper end of the chute, h e  passed 

righ t down through the flames. In a couple of seconds 

he emerged safely from the lower end of the chute, the 

company presen t  congratulating him upon his success­

ful delllonstration. H� was followed by his assistant, 

Mr. G. R. Wiggi n, who also callie safely through. 

Mr George A. Jenness, of Linden, then entered the 

chute while the fire was fiercely b lazing, and, desiring 

to make a somewhat thorough examination of its q uali­

ties, proceeded to descend, stopping at inter vals. Mr. 

J enneSR !'at for a considerable time inside, j ust where 

the flames were stream i n g  un der and around the 

chute o utside, aud finally, lying com fortably down, h e  

emerged head dow nward, a m i d  t h e ·  hearty applause o f  

t h e  spectators. Mr. Jenn ess says that he would n o t  

hesitate to take a tray of provisions i n t o  t h e  chute and 

sit where the flames were blazing fiercest o utside and 

eat his luncheon at leisure. 
. f . � . 

The 'Va8te oC the Inj ector. 

In feeding a steam boiler with water two things are 

necessary : First, there is  a certain amount of me­

ch anical work to be done in forcing the water in, 

which is equal to the volume of tQe entering water 

mult ipl ied by the difference of pressure within an d  

without t h e  boiler, or 'Dore strictly by t h e  difference 
between the pressure 

THE BICYCLE LOCOMOTIVE AND TRAIN. 

in the boiler where 
the water enters and 
the pressure i n  the 
tank from which the 
feed water is  drawn 
p I u s  the pressure 
corresponding to the 
h e i g h t  t h r o u g h 
which the water may 
be lifted, and,  sec-

great add itional speed w ill be attained with a reduction 
of power. The momentum of a train thus balanced is 
design ed to hold it to its track, with but little actual 
bearin g  of the flanged wheels against t he top guiding 
rail. 

This engine has been experimentally tried in the 
yard of the Portlan d Com pany's workR, where it 
was bui l t .  a.n d  it  is further to be tested on a track 
which has been fitted for the  p urpose at Gravesend, 
on a portion of road formerly owned by the Sea Beach 
and Coney Island Rail road. The prospectus of th e 
company promises noth ing less than a revolution in 
the railway business of the country as a result of the 
introduction of  the bicycle railway system, but a few 
practical proofs of its 'mer-
its will p robably be neces­
sary before this happens. 

• • •  
UnlnflslDlDsble Fire 

E "cape8. 

In th i s  city the fire laws 
req u i re the use of  exterior 
balconies and ladders as 
fire escapeR. Several poor 
people, however, lost their 
l ives here recen tly, at a 
fi re in a tenement house, 
owing to the defective con­
dition of the fire escapes. 
The floors of the sam e were 
made of wood , and were in 
a blaze when the frigh t­
ened people came to use 
them. 

on d ,  the water is to 
be heated from the temperature of the water in the 
tank to some higher tem perature at which it is con­
sidered advisable to furnish it to the boiler. This will 
require a number of units of heat, equal to the weight 
of water furnished multi plied by the rise in tempera­
t ure. The first thing can only be accomplished by 
the expenditure of live steam or its equivalent. * while 
for the second there is generally an abundance of ex.­
haust steam available. 

Now: to say that t.he injector wastes no heat is to 
a certain extent an evasion, because, although it is 
literally true that it wastes none directly, i t  is equall y  
true that

'
by warming t h e  feed water w i t h  high pres­

sure steam,  it prevents the use of the exhaust steam 
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chanical work of forcing in the feed water is no doubt 
well enough used, but the whole amount of steam 
drawn from the boiler is out. of al l proportion to the 
work done. say four times as much as a non-expan­
sive direct-acti n� steam p u m p  requires, and the most 
of the steam is used simply to warm feed water.-J. 
Burkitt Webb. 

" . 0 1  .. 
AN IMPROVED ELEVATOR ALARM. 

The accompanying cut shows an elevator alarm de­
v ice for which letters patent were granted to Mr. John 
Einig, of Jacksonville, Florida, June 19, 1888. It con-

EINIG'S ELEVATOR ALARM. 

sists essentially of a revoluble shaft secured trans­
versely  to the bottom of the car, there being attached 
at one end of the shaft. a small  bell and at the other end 
a grooved wheel, around which is rove a cord that is 
stretche d  from top to bottom of the elevator sh aft, and 
provided with a spiral spring at its top an d bottom 
ends, as plainly shown i n  the outline view. As the cord 
is stationary, the elevator, when in motion, causes the 
shaft to revol ve and sound the bell. If  desired, the 
grooved wheel may be secured to the sh aft by a pawl 
and ratchet, so that the bell  will only ring whi le  the  
car is descending. This  device  obviates the  necessity 
of havin g  any other call bel ls  or gon gs, such as are 
usual l y  pl aced ·at the different floors to signal the at­
tel ldant., for by simply tak i n g  hold of the bel l . cord that 
is rove around the wh eel, a slight pul l  cau ses t h e  sprin g 

to yield and sound t.he bell ,  
cal l ing the attention of the 
att.endant in charge. The 
saving of the expense of 
call bells or gongs and 
w i res of the ordinary pat­
tern is designed to more 
than pay the cost of this 
alarm device. The invent­
or conceived this i n vention 
and was im pressed with itll 
im portance after having 
n arrowly escaped w ith his  
l i fe wh i le  looking into an 
elevator shaft to locate the 
position of the car, a fact 
which led him to put into 
pl'llctical shape the simple 
but effectual l i tt le device 
represen ted in the (mt. 

The law passed i n  1888 0 0 0  
i n  Massach usetts requires Electrici ty i n  the Uni ted 
the use, under penalty, of States. 
" uninflam m abie c a n  v a s  Accordi n g  to reliable re-
chutes " by all organized ports, there are at present 
fire departments of the 3,35 1 isolated electric l ight-
State. This law has j u stly ing plants and central sta-
been declared a. " dead let- tions in the United States 
tel' '' by the fire com mis- alone, operating 192,500 arc 
sioners of Boston for the _ �  ___ rr� and 1 ,925,000 incandescent 
good reason that " no such ligh ts each n ight. There 
uninflammable c a n  v a s  THE BOYNTON BICYCLE LOCOMOTIVE. are steam en gines of 459,495 
chute " could be obtained. horse power used for elec-

The Putnam escape chute, made of canvas, comes I for that p urpose, and, therefore, indirectly causes the tric lighting. The capital in vested in the American 
the nearest. to the req uirements of the law, but it only waste of as m uch heat in the exhaust steam as would electric l igh ting companies d uring the past half year 
resi sts fire when it  is wet. Recent trials of it were m ade serve to warm the water. Or, to put the thing other- has been increased to the extent of $42,210, 1 00. In 
in Boston, which are thus described i n  the Herald of wise, to say that the injector wastes n o  heat is  to April last there were in the United S t ates 59 eJectrk 
that city : hide a defect. True, it wastes n o  heat itself, but it railways, with 309 miles of track, operat ing 440 m otor 

The chllte is 40 feet in length by 8 feet in circumfer- wastes temperature, which is al l that makes the heat cars, and utilizing about 8,000 horse power for statioIl­
ence. It is made of tent canvas, is distended at short valuable for generation of power. ary engines. Forty.nine new roads were in February 
intervals by hoops of Bessemer steel, and is always d ry Whatever steam the inj ector uses in doing the me- last being built, having a total of 189 miles of track and 
inside. The water for wetting the outside of the chute * One of the advantages of the exhaust injector is  that the steam ex-

to use 244 motor cars. There are also several Illotor 
was supplied by a one inch hose from the hyd rants, hausted from a high pressure engine is, for its use, live steam, j ust as factories, some of them employing as many as 1,200 
and with this small stream the chute was quickly wet such steam would be tor supplying a low pressure engine. men. 
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THE HUDSON RIVER TUNNEL. 

(Continued from first page.) 
as at present used. Within this shell a brick lining is 
placed, o f  the best brick, laid in hydraulic cement mor­
tar. The brick lining is two and one·  h alf feet thick. 
The tunn els were started by pneumatic p rocess, and 
the work is n o w  prosecuted under air pressure. In 
general terms a b u l khead is established at some point 
i n  the t unnel near the outer end. T h rough this an air 
lock extends, and a COli stant air pressure i s  maintained 
there. The workmen find i n  front of them a face of 
silt to cut through. It is cut out by shovels and is 
removed by small tram cars, beginning at the top. As 
fast as removed, the plates of the outer shell are 
b rought forward and bolted to the anterior course, and 
thus as the silt is removed the plates are put in place, 
until  a complete circle is formed. As fast as a saries 
of circl es are fi n ished the brickwork is put in,  and the 
t u nnel is  complete to that point. '.ro still further pre­
vent air l eakage, the brick is treated with a surface 
wash or thin coating of cement mortar. 

This  in brief is the plan originated by Mr. Haskin, 
and now fol l owed, and concerni n g  which m u ch debate 
was carried on b y  engi neers at the time o f  its fi rst sug­
gest i o n .  It i s  essential that a proper material should 
exist to forIll the h eading, or else special m ethods have 
to be ad opted. Outl ined above, the plan j" given in its 
essentials only. 

The present tunnels are i n  i nternal d imensions 
eighteen feet h igh and sixteen w ide, 
and of oval section. The grade of 
the t u n nel is d etermined by the lim­
i tation o f  a maintenance of at l east 
fi fteen feet of earth between th e 
bed of the river and the top of the 
tunnel. Its line begi n s  in Jersey C i t y  
on Jersey Ave n u e  a n d  1 5th St. , run­
ning east to H udson St. Here i t  begi ns 
to curve to t h e  extent of 5°  to the 
n orth ward i n  its  entire course from 
this point to the New York City bulk­
head line at the foot of Morton St.  
Thence the l ine tends sl igh tl y to the 
south and extends to Broadway. The 
di stance from t h e  western terminus to 
H u d son St.  i8  3, 400 feet, thence to t h e  
foot of Morton St .  5, 500 feet, and thence 
4, 000 feet to the eastern terminus. Of 
course some of the terminal figures 
may be sligh tly modified. 

On the N e w  York side, work has 
been begun u pon both the north and 
south tunnels ; at present n o  work is 
i n  progress there, the north tun nel 
being advanced about one hund red 
an d fifty feet, and the south tunnel 
being barel y commenced. O n  the 
New Jersey side, the north tunnel was 
advanced 1 , 845 feet, and the south tun­
nel n early 600 feet, when work was 
suspended, seven years ago. At the 
present time n early fifty feet have been 
added to the n orth tunnel, and at a 
very early d ay work will be p rosecuted 
i n  the fou r  h eadings sim ultaneously. 

$citutif i c  !mttI CaU. 
of one section. The average of progress of the finished 
tunnel is  three feet a day, but greater progress will 
soon be made. 

I n  advance of the large tnbe a smaller one called the 
pilot tube is carried. This is  made o f  � i n ch iron 
plates and is but 6 feet in diameter. It is  carried from 
30 to 60 feet i n  advance of the main tunn el. The radial 
braces are supported b y  it ,  which su pport the plates 
of the main tunnel tube whi le being put in place. 
The pilot gives the ground a thorough exploration, 
and enables any weak spots t o  be more easily guarded 
than if the main tube was at once ad vanced. I t  effects 
other important results, s uch as the prevention of slides, 
and is an indispensable adj u nct to the work. 

Before any of the new work had been finished, ope­
rations were delayed by a large hole where the river 
bottom had caved into the end of the tunnel.  This 
was overcome b y  a very i n genious method.  An old 
sail  was procured and placed u po n  a rough net work, 
made of old wire rope, etc. A q uant ity of loose hay, 
brick, an d stones was placed in its center, and around 
the heap a wall of bales of hay, two high,  was carried . 
The pit this formed being filled, the sail was gathered 
together and the netting was carried over its top, and 
the whole was brought into a roughly globular shape, 
about ten feet in d iameter and weighing twenty-five or 
thirty tons. It  was hoisted by a floating derrick, and 
lowered at slack water into the hole. Upon i t  a q u an­
tity of hay and stones and other material,  fol lowed by 

The Ma n-eating Tigress. 

A correspondent writing from India to the English 
Mechanic says : The n otorious Jounsar m an-eating 
tigress has at last been killed by a young forest officer. 
This tigress has been the scourge of the neighborhood 
of Chakrata for the last ten years, and her victims h ave 
been innumerable. On one occasion she seized one out 
of a number of foresters who were sleeping together in 
a h ut, carried him off,  and d eliberately made him over 
to her cubs to play with, while she protected their i n ­
nocent gambols from being disturbed. His co m pan ­
ions were eventually forced to take re(uge in a tree 
from her savage attacks. Here they witnessed the fol­
lowing ghastly tragedy. 

The tigress went back and stood over the prostrate 
form of her victi m and purred in a cat-like and self­
compl acent way to her cubs, who were romping about 
and rolling over the apparently lifeless body. She 
then lay d o wn a few yards off, and with blinking eyes 
watched the gambols of her young progeny. In a few 
mom ents the man sat up and tried to beat the young 
brutes off. They were too young to hold him down, 
so h e  made a desperate attem pt to shake himself free, 
and started off at a r u n ; but before he had gone t wen­
t y  yards the tigress bounded out and brought h i m  
back to her cubs. O nce more t h e  doomed wretch h a d  
to defend himself over again from their playful attacks. 
H e  m ad e  renewed attempts to regain h is freedom, but 
was seized by the old tigress and brought back each 

time before he had gone many yards. 
H i s  groans and cries for help were 
heartrendi n g ; b u t  the lllen on the tree 
were paral yzed with fear, and q uite 
unable to m ove. 

At last the tigress herself j oined in 
the gambols of her cubs, and the 
wretched man was thro wn about and 
tossed over her h ead exactly as man y 
of us have Been our domestic cat thro w 
rats an d mice about before begi nning 
to feed on them. The man's  efforts at 
escape grew feebler. For the last time 
they saw h i m  try to get a way on his 
hands and knees toward a large fir 
tree, with the cubs clinging to his 
limbs. This final attempt was as futile 
as the rest. The tigress brought him 
back once again,  and then held h i m  
down under h e r  forepaws, a n d  deliber­
ately began her l iving meal be fore 
their eyes. 

It was this formidable beast that the 
young Cooper's H ill officer and a stu­
dent attacked on foot. They were 
working up her trail, fifteen yards 
apart, when suddenly Mr. Osmaston 
heard his younger compan ion groan, 
and, turning rou n d ,  saw h i m  borne to 
the ground hy the tigress. Mr. 08-
maston fort unately succeeded in shoot­
ing her through the spine, and a sec­
ond ball stopped her i n  midspring. 
Meantime his companion rol led over 
the hill ,  and was eventually d iscovered 
insensible a few feet away from his ter­
rible assailant. He is terri bly maul e d .  
but hopes of h i s  recovery are enter­
tained. 

• • •  

I n  the north tunnel,  o n  the New 
Jersey side,  two air locks are used. 
About 1 , 200 feet from the entrance a 
b u l k h ead of brick four feet thick is 
built. This  is braced by diagonal 
tim bers, so as to make it exceeding-

WORK AT THE HEADING OF TUNNEL AND VIEW ' OF PILOT. 
A Cl n ster oC Com ets. 

ly strong. Through this a cylinder of h eavy sheet 
iron, sixteen feet long and 8ix feet in diameter, is carried. 
It is provided with two doors, both opening toward 
the heading. Plate glass windows i n  the ends admit 
of communication by exh i bition of written m essages. 
T h i s  constitutes the first air lock, and i n  front of it a 
pressure of air of about twenty-five pounds to the 
square inch is  mai ntained. A short distance back of 
the heading is the second bulkhead with its air lock. 
I t  is  deemed essential that this bulkhead shall be close 
to the work. In front of it the pressure is kept at 32 
to 34 pounds. T h e  two locks make it  m uch easier to 
enter than in the general ity of caissons, where the full 
chaFlge of pressure has to b e  u n dergone i n  one lock. 

On entering the tun nel from the shaft it is found to 
be about two-thirds filled with silt. On this a n arrow 
gau ge tramway is laid, which is continued through 
the air locks. T h e  tunnel is kept filled to th is extent, 
the removal of this portion of the excavated ground 
being left to the last. On passing through the last a i r  
lock t h e  vertical face of s i l t  is seen. This i s  a clay-like 
substance, of the con sistence of putty, and, as the en gi­
neers put it, h olds water and air. It possesses so much 
cohesion that, supported by the air pressure, it  excl udes 
water perfectly. Here the men are seen cutting it  
away in stopes, putting the iron plates i n  position 
and laying briek. The tram way is used for removing 
t h e  silt and bringing i n  the material. Each row of 
plates is called a ri ng, and four ri ngs constitute a sec­
tio n ,  which is ten feet long. The bricklay�rs work 
directly behind the plate layers, the former begi n ning 
t.heir work at the invert, generally working the length 

three scow load s of  earth, were deposited. T h i s  effec­
tually stopped the leak, and the place IS now well back 
of the heading. 

The favorable nature of the material and the fact 
that the four headings are well started puts the t u n n el 
i n  a position for rapid completion. For the north tun­
nel about 550 days will  be required to carry it from 
sh aft to shaft. For the south tunnel about 700 days 
are allo wed. This is the work that presents the most 
serious diffi culties. The terminal sections can be p u t  
i n  progress a t  a n y  time. In N e w  York very extensive 
plans for undergro und termi nal and intermediate sta­
tions have been designed. I n  Jersey City the end of 
the cut leading to the tuunel is within easy reach of al l 
the railroads terminating there. A bout $2,000, 000 will  
be expended in completing the river section of the 
north and south tunnels. 

.. . . . . 
A Large Block oC Coal. 

An exhibit that presents a certain curious i nterest at 
the Paris exposition is that of the Abercorn coal lll ines 
of England. Huge blocks of coal have been d etached 
i n  a single piece at these mines and sent i n  their en­
tirety to the exposition . 

One of these blocks weighs 5 tons an d a half. and 
measures 7Yz feet in length, 5Yz in width,  and 3.1,11' in 
thickness. This block made at the bottom of the 
mine a trip of 5. 250 feet before reaching the shaft 
through which it was to reach the s urface. Before 
being raised to the surface, it was rough-tri mmed a n d  
sq uared in place, so that its present d i m ensions are 
still less than they originally were.-Le (Jenie Civil. 

Professor E. S. Holden writes from 
the Lick Observatory August 3, that the comet d iscov­
ered by Mr. Brooks, of Geneva, N. Y. , July 6, has been 
regularly observed at the Lick Observatory by Mr. 
Barnard. O n  August 1 he fou n d  the comet attended 
b y  t wo obj ects, and on August 3 his  observation showed 
them to be cOIll panion cornets. One of them had a 
decided tai l .  Besides t.he th ree cornets m ention ed, 
there are four objects n ear, which are probably mem­
bers of the same fam i l y .  This  phenomenon is a rare 
one, though it has been observed before. 

.. . . .  ., 
A 'I'welve Mile Gnn. 

The great 12 '60 inch De Bange gun excites much at­
tention at the Paris exh ibition. It was tested on the 
trial ground at Calais on May 7, 8, and 9 last, with the 
following results : 

Total length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  41 ft. 0'1 in. 
�� weight . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47 tons. 

Weight of projectile . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  880 lb. 
Initial velocity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2132 ft .. 
Range with elevation of 10 deg . . . .  , . . . . . . . .  , . . . . . . .  10,000 yards. 

" . � ,. 30 deg • • • • . . . . . . . . . . . . . . . . 20,770 ., 
Thickness of iron plate penetrated at short range. . .  35'43 in. 
Thickness of iron plate penetrated at 1,500 yards . . .  29'53 .. 
Thickness of steel plate penetruted at short range. . 23'62 " 
Thickness of steel plate penetrated at 1,500 yard.. . .  19'69 " 

The greatest range, it will be n oted, was a trifle short 
of twelve miles. A war ship capable of carryi ng and 
discharging these weapons might lie three miles out 
in the ocean off shore at Coney Island,  and throw pro­
j ectiles into the cities of New York and Brooklyn. 
Our war d epartment should begin to th i li k  about ob­
taininl! some of these arms. They have been illustrat­
ed in the SCIENTIFIC AMERICAN and SUPPLEMENT. 
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'.I'he S torage Battery and it .. U .. e upon Street Car.. skeptical at the assertion that not a dollar has been 

At the recent meeting of the National Electric Ligbt spent on that car in the way of repairs or alterations. 
Association a paper by Mr. Bracken was read on the At this stage you will naturally ask, bow about the 
above subject, from which we make the following life of tbe battery ? I answer that from our observa­
abstracts. tion, we bave nothing to fear on that score. We only 

The clearest idea I can give you of the energy con- ask a life of six months from the positive plates. That 
tained in a stora�e battery is  to compare it with a is sufficient. It is found that they will last very mucb 
lump of coal. The source of energy in a battery is longer than tbat. The cbief reasons why the short­
identical with that contained in coal. It i!il merely Iivediless of a storage battery has been so mucb talked 
energy locked up i n  a number of substances, principal- about and feared, is that it has, until recently, cost so 
ly the metals, tbat, when set free in a certain manner, much to manufacture the battery. Now, the material 
manifests itself in a certain ·phenomenon we call an for your battery you have to buy, in a great measure, 
electr i c current. The metal almost universally used but once, for the reason that the discarded battery can 
in the storage battery is lead in its various forms. In be made over new. The raw material in two sets of 
this lead is contained latent energy, the 8ame as in battery, capable of running a car 120 miles a day, costs, 
coal, and if  we com pare tbe amount of work accom- exclusive of tbe containing jars, about $300. Have 
plished by th e energy from either source in foot pounds, you machinery and devices requisite for manufactur­
we will find it to be exactly equal in both cases. Now ing this raw material cbeaply into a battery ? If you 
the general principles involved in a storage battery have, you need have nothing to fear on the score of 
are very sim ple. When we charge a battery from a economy. It will cost $4,000 to purchese enough horses 
dynam o or other external source of electricity , we are to run a 16 foot car 120 miles a day ; it will cost about 
m a n u fact u r i n g  lead, and wh en we discharge a battery : $1 ,500 to purchase enough battery to do that work. 
through an electric motor or series of l amps, we are ' The batteries can be maintained for about one-half 
simply burning lead. But there ilS this differ�nce be- what it costs the horses, and by maintaining, I mean 
tween the action of coal and lead, that whereas coal replacement as well as feed. This I know for fact. 
apparently disappears when b urned, the lead does not, Can we then have any further doubt as to the rela­
but is converted into sulpbate of lead, to be converted tive economy of storage battery traction ? 
back to metal lic l ead again by a reversal of the c urrent, The cars on the Madison and Fourth Avenue line 
so that the storage battery is al ternately burning and take one electrical borse power hour per mile. The 
reducing lead to and from one of its salts. This is road has some long gradients. The grade at Center 
wh y  t h e  storage battery lasts, and does not disappear Street is over 4%" per cent and 600 feet in length. 
in t he extraction of tbe energy as coal apparently does. The cost of motive power for a car day of 75 miles 
In fact, the storage battery is an ideal illustration of we estimate at $3.40, as against $7.50 for borses. Five 
tbe conservation of force and the indestructibility of dollars for 75 miles ought to cover the cost in winter. 
m atter. By Illotive power we mean the cost of energy at two 

'Vhen the storage battery first became known in a cents per horse power hour, and $700 per annum for 
practical and cOIllmercial form by the experiments of maintenance of batteries and motors. To those who 
Plante in 1859, scien tists foresaw for it  a great future. may tbink that two cents per horse power hour is a 

There probably bave been few things more difficult low estimate, it may be said that power has been 
to accomplisb than to bring the storage battery to its offered in New York, to be delivered at the station , at 
present state of cOIllmercial val ue. the price above named. In towns outside of New York, 

The obstacles in the way of the success of the system o.ffers bave been made to supply current at lower 
are largely, i f  not wholly,  overcome. The chief of figures. Tbe more level the road, the cheaper, obvi· 
these was the hand l ing of the batteries. That was ously, will be the cost of motive power. This is more 
the most difficult  and the last obstacle to be overcome. particularly true of the storage battery, which, in ex­
Two i mprovements removed tbese difficulties. First, cessively steep and long grades, becomes heated. The 
the flexi ble con nector, by which it  is possible to couple chemical energy, instead of exhibiting itself in the 
up or remove cells  with great rapidity ; and secondly form of electrical energy, exhibits itself in the form 
the battery rack, occupying a floor space of 24 X 7 feet of beat, with consequent injury to the battery. 
on each side of tbe car, wherein can be stored a suffi- Cars will ascend very steep grades, but it is not 
c ient n umber of uatteries to run from 10 to 20 cars, de€'med economical to attempt grades of more than 
according to its location. This rack represents stall six per cent , and tbey must be short at tbat rate. But 
room for 150 horses, or say 6,000 square feet. I regard tbere are few roads offering more and steeper grades 
tbis rack as the greatest improvement hitherto made than the road we are now operating on in New York. 
in storage battery traction. By its aid we remove the Each car has two sets of battery. A set is easily 
batteries from a car and replace them by another set charged in about two-thirds of the time tbe other is 
in from two to tbree minutes. Indeed, the cars on in service. No time is lost in charging, as the bat­
Madison Avenue, New York, have to leave the station tery is automatically put in circuit with the dynamo 
on six (6) minutes headway. In the afternoon trips as soon as it is withdrawn from the car. 
there is but Elix minutes interval between tbeir arrival 
and departure ; and they all receive their batteries 
from the same rack. When tbe car enters this rack, 

.. ' e  . ..  

The NeW" Notation oC 'rime. 

its panels are dropped down on either side and thus The following are the remarks on tbe 24-hour nota­
form bridges over which the batteries are withdrawn tion by the chairman of the special committee on un i­
from and replaced in the car. While this change is form standard time, American Society of Civil En­
being made, a competent person inspects the regula- gineers. 
tOI·S of the car. The motors, gearings, and connections 1. The practice of dividing the day into halves, num­
are on ly inspected once a day, and that at the end of bered 1 to 12 in each case, distinguished as A. M. and 
the day's work. You will thus perceive that the great P. M. , has long been in use, but there is nothing to 
bugbear of how to store , the batteries is no longer an recommend it but cnstom and antiquity. 
element i n  storage battery traction. 2. If this system of division be attended by any spe-

From m y  observation of the recent work on Fourth cial benefit, i t  may be asked would it not equally be an 
and Mad ison Aven ues, now tbat a number of cars are advantage to have the hour, the week, the month, sim­
running and under very unfavorab le conditions as to ilarly divided into half hours, weeks, and months, the 
station room and the like, I am led to believe that the one half in contradistinction to the other ? 
storage battery car is as free, if not freer, from accident 3. If the practice be good and wise, wby not extend 
as cars that are ru n by the overhead system. The it to the currency, and reckon by half dollars of fifty 
motors are, I think, subject to the less trying condi- cents, in place of whole dollars of one hundred cents ? 
tions, owing to the fact that the E. M. F. is always 4. The division of the day into halves at noon is pro­
uniform. The bat teries never give out on the trip. It ductive of inconvenience, and the feeling must be one 
is i m possihle for them to do so, as they leave the sta- of surprise that it was ever made. 
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8. It is suggested that a "colon," two vertical dots 

between the hours and minutes (thus 19 :45 or 17 :08), 
will be a sufficient distinctive mark for alliordinary pur­
poses. A "colon, "  so placed, will at once denote time 
and separate the hours from the minutes in the same 
manner as a single dot denotes decimals and separates 
whole numbers from parts of numbers. Generally 
there will be no necessity for adding the words 
"o'clock," or "hours" or "minutes." A "colon" so plac­
ed will be taken to denote time as unmistakably a s  % 
denotes per cent, as the $ stands for dollars. and 
£ s. d .  are the symbols for pounds, shillings, and pence. 

9. The 24-bour notation bas received the authority 
of the Washington conference. The representat ives of 
the first of the world's nations resolved that the old 
usage of numbering the day by two sets of bours 
(twelve in each set) should be discarded, and tbat the 
hours of the universal day should be continued in a 
single series, from one to twenty-four (1 to 24). A sli ght 
acquaintance witb modern scientific pUblications will 
establish that the new notation is favored by all men 
of iutelligence who have examined the question. 

10. The 24-bour notation will not involve any change 
in the character of ordinary clocks and watches now in 
use. All that is necessary is to place on their dials the 
new numbers of the afternoon hours in an inner circle, 
or in such other manner as experience may dictate. 
The temporary means employed by railway managers 
in introducing the new notation is described below . 

ADOPTION OF THE 24-HOUR NOTATION. 

1.  The adoption of the 24-hour notation is favored 
by prominent men of science in Russia, Germany, Italy, 
Spain,  France, Great Britain ; and indeed throughout 
Europe generally. It is warmly supported in the Unit­
ed States and Canada. It has no stronger advocates 
tban the Imperial Astronomer of Russia and the As­
tronomer Royal of England. It has long been in com­
mon use in Italy and Bohemia. One of the great clocks 
over tbe portico of St. Peter's , at Rome, has the dial 
adapted to the 24-hour notation. 

2. It has been brought into daily use on tbe g reat 
lines of telegraph communicating from England to 
Egypt, India, China, Australia, and South Africa. 

3. The Canadian Pacific Railway adopted the nota­
tion on the opening of the line from Lake Superior 
to the Pacific coast in 1886. It was continued in use 
only to obtain more assured favor. 

4. It has likewise been accepted by the Canadian 
government on the intercolonial line from Qu ebec to 
Halifax. Since the beginning of 1888 it has been em­
ployed for rail way purposes in the provinces of Nova 
Scotia, New Brunswick, Quebec, Ontario, Manitoba, 
Assiniboia, Alberta, and British Col umbia. A few 
months back, the 24-hour system was adopted on the 
railways in China. 

5. Wherever it has been adopted on railways it has 
been found advantageous in facili tating tbe movement 
of trains and promoting the public safety. Experi­
ence has sbown that, in the more intelligent and pro­
grel:!sive communities, the public bave readily accepted 
the change. The press, generally, has expressed a 
favorable opinion with regard to the new notation. 

6. It bas been received with favor in nearly every 
quarter where it has been considered, and it is believ­
ed the daYlis not far distant wben it wil l  be brougbt 
into common use on railways generally throughout the 
world. 

7. In introducing tbe 24-hour notation, the railway 
managers provide the means of adapting existing clocks 
and watcbes to the change. Extra dials are prepared 
and furnished free of cost to employes and to others 
who may desire them. 

The following directions for applying the new dials 
are generally issued. 

" The extra dials furnished are of tbin paper of suf­
ficient size to contain the new afternoon hours, 13 to 
24, within the existing Roman n umerals I to XII.  
They are cut to the proper size,  pierced for the axis of 
the hands. coated with gum like an ordinary postage 
stamp, and made ready for application . 

" If the watch or clock bas a second hand , a segment 
should be removed from the extra dial to make room 
for it. 

tion with  35 electrical horse power hours stored in 5. Since the introduction of railways, countless mis­
them, and do not consume quite 12, in the round trip takes and delays involving loss have occurred, o wing 
of 12 m i les. 'l'he batteries in service have never been to the misprinting of the let.ters A. M. or P. M.  Even 
short-circuited. 'Vhen tbe current required exceeds when these letters are correctly given, the detail of the " In applying a new dial, moisten every part of its 

150 amperes, the battery is automatically cut out. timetable is very often understood with difficulty. gummed surface, carefully place it in position, and 

When rigid connectors were used, breaking was fre- There is scarcely a traveler who has not to regret some press it evenly and firmly so that every portion will 

quent, and the flexible connector has until recently misunderstanding, and disappointment, arising from adhere to the old dial. Unless this be done, the new 

given some tl'ou ule from tillle to time by j umping out this imperfect distinction. dial may scale off or blister, and interfere with the 

of position,  while the car is i n  service ; but with recent I 6. The old A. M. and P. M. usage offers no single ad- hands. 

i mprovements, d isconnect ion of the batteries, while vantage. The new system of reckoning the hours from " The best time to apply the new dials is  at half-past 

t h e  car is  in  service, is  now rendered almost impos- one to twenty-fo u r  is without a single objection. It is [ four, half-past five, half·past six, or balf-past seven, 

, i ble.  For several months past the regulators have in  use on thousands of miles of railway with singular when hour and minute hands are together and little in 

' : tused absolutely no trouule . In any event, there success. the way. " 

a re two o n  a car, so tbat if one should  fai l, the 7. The adoption of the new notation completely re- This temporary and inexpensive expedient admira­

car may be operated from the other end. You moves all doubt as to the hours of the day. In special bly answers the desired purpose. Clock I'.nd watch 

will thus perceive that the likelihood of accidents cases during its introduction, it may be well to add manufacturers are now beginning to furnish other and 

or breakdowns is reduced to a m inimum . The first some explanatory words ; thus, it could be stated With more permanent means to meet the req uirements of 

standard car has r u n  in three months over 6,000 miles reference to an important engagement, , .  It will take the new notation. 

and carried over 80.000 passengers, never baving miSS- I place at 1 9 :45 (7 :45 o'clock P. M. , old style) . "  Generally ------... H-4 ... -I1-.. _--·----

ed but one-balf  a trip in that time ; and that arose such addenda will  not be necessary, and in a short FOUR million shoe boxes were used by New England 
from a bent axle. It has never had an accident or I period the new nomenclature may be used without ex- manufacturers last year. They cost from 25 to 50 centll 
stoppage of any kind while in service. Do not bQ planation in ""Il)' 11"'11<1, IHIoOb. 
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THE PARIS EXHIBITION. 

THE STATIONARY ENGINE EXHIBITS. 
PARIS, August 20, 1889. 

The stationary engine exhibits are so scattered that 
it  takes some time before one realizes how large it 
really is, and that it is second only to the exhibits of 
m achine tool s.  Of course, so far as the principles 
noticed in the various d esigns are concerne d ,  we h ave 
nothing particularl y startl i n g  here in the engine line ; 
but in the various details there are many items that 

J Citutifi t �tutri tIU. 1 53 
like the Twiss engine of the United States, while 6 inches wide and say 3 inches thick. There are th ree 
glands for keeping t h e  valve spinrl les steam-tight are rings of angle iron ready to rivet (or bolt, as the case 
dispensed w ith, after the style of the Harris-Corliss en- may be) the wheel face on. 
gine of Providence, R. I., the collar making the steam- This engine has a Corli ss frame, with a pair of eccen­
tight joint without the aid of any packi ng w hatever. trics operating a Gooch link, which operates a trip mo-

Referring to Figs. 3 and 4, it  is not altogether clear tion valve gear, the steam val ves being on the top of 
why the two springs are employed. because it is seen i n  I the cyli nder and the exhaust valves at the bottom. 
Fi g. 1 that the val ves rest themselves u pon their seat, , From the top of the above l ink a rod works a pump 
and the l ive steam is keeping them seated. Again,  the i for forcing the oil for the lubrication of the cylinder, 
area of the i m i d e  end of the val ve spi ndle m i ght have I etc. 'f h e  connl'cting rod is solid,  w ith a sq uare solid 
been made sufficiently large to have had an unbalanced forged oil cup, and the connecting rod key upside 

I �  

down, the small end being u ppermost. The gib beds 
agai nst a solid block of iron that beds against the whole 
back of the brass, and this distribu tes the steam all 
over the brass and prevents the stretching and distor­
tion that ensues when the gib bears di rect u pon the 
brass. I may mention here that the officia.l  called the 
ga1'dien (who watches to see that the official rules are 
obeyed) wanted to prevent me from taking notes even, 
and insisted for some time that I had no righ t to do so. 
O nce before to-day I was partly arrested for sketch ing ; 
but upon the ga1"dien bei n g  satisfied that I had 
al ready had the matter determined by the com mission-

I 

@j ����;:-. 

FSg. l. 

aire de police, he explained ( when half way to the police 
bureau) that the attendants had complained, and that 
he was, therefore, com pelled to appear to take 80me 
proceeding-s in the m atter, and then h e  walked off and 
left me. A feature of the a bove engine is  the employ­
ment of a Porter governor in conne'.ltion or, rather, 
with the addition of a dash pot. -----------------------------------

Fig. 2. 

Fig. 3. 

Fig. 4. 

Victor Popp et Cie. have a pair of h orizontal air com­
pressors here, the cylinders being arranged tandem, 
there being a crosshead guide not only a t  the tail end 
of th e air cylinder, but also be tween the two cylinders. 
The steam cylinders are about 4 feet diameter and 8 

I 
G 

® -.  �'-----' , \�B \. -' -. 
" A" 

Fig. 7. 
feet stroke, and the air pumps 26 inches diameter. The 
flywheel of this engine has round wrought i ron arm s 
keyed into a cast i ron huh and a cast iron rim. The 
main beari ngs h ave side chocks to the brasses-a con­
struction that appears to be gaining ground here on 
stationary engines. 

Messrs. Carel s Freres exh ibit a pair of horizontal con­
densing engines (cylinder 4 feet by 8) with a peculiar 
trip motion, which may be explained as follows : A re­
volving shaft, driven b y  gears from the crank shaft, 
carries two eccentrics. The top half of the strap of 
each eccentric has an extension or toe on i t  that, d u r­
ing a short part of the revol ution, meets a toe pl ate 
and leaves it naturally without any act ual tripping 

a·ppear Rtran!!"e to American engineers, and .. it is to area at the end to i nsure the collar at the other en d  motion. The period of contact, and therefore of steam 
these, whate ver t h e i r  nature 01' qualit,y may be, that I making a tight job. ad mission, is  determined by the governor. T h e  bot­
propose draw ing attention. It is, perhaps, hardly necessary to say that the revo- tom half of each eccentric strap drives a rod that actu-

To begin w i th,  then, we have in Fig. 1 a front ele- lutions per minute of thi s  engine are not up to what. I ates an exhaust valve placed directly beneath the en ­
vat ion and in Fig. 2 a plan of a part of what is called Corliss obtained ; but the high piston speed is not so gine, and working- verticall y  with a spiral spring to 
by its exh i bitors a perfected Corl i ss engine, Figs. 3 and 4 greatly valued here as in the United States, no Corliss seat the val VI' and a certain amount of lost motion be­
representing the valves and Figs. 5, 6, 7, and 8 d i fferent engine I have yet seen m aking more than about 450 t ween the movement of the valve and the spindle, so 
portions of the trip motion. This engine is a fair ex- feet of piston motion per minu te. that the val ve may be sure to seat properly and the ex­
ample of a class mentioned in m y  last letter as being An engine for well boring- (constructed by the Societe h aust be properl y timed. The crosshead receives a 
Corl i ss engines, inasmuch as that they h ave trip mech- .Anonyme de MarilinI'llI' et Couillet) for oil wells has a fork-ended connecting rod, whose ends are split and 
anisms for the admission valves. 30 foot flywheel (at present in skeleton only) and built- h ave a bolt forming a clip that grips the cros&head 

The wrist plate that is so distinctive a feature of the up arms, and all of wrought iron angle iron. The arms gudgeon , and it seems to me that it would have been 
Corliss engine as made in the United States is h ere, i t  bolt to a cast iron h ub and ri vet to cast iron segments better to have l et the gudgeon be fast in the crosshead 
will  be seen, conspicuous by its absence, as are also the extending about three feet out from the hub. They and put brasses in the forks of the connecting rods, 
dash pots and crab claws ,. but on inspecting the valves (the arms) are simpl y t wo angle irons riveted together, thus increasing the bearing area, as Professor Sweet 
we find they are so constructed as to follow up the wear and have bolted on their facelil a wooden Iilpoke, about does in the straight line engine. JOSHUA ROSE 
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RECENTLY PATENTED INVENTIONS. 

Hallway A ppliance •• 
CAR COUPLING. - John H. Smith, 

JuJius F. Knuth, George Thompson, and Julius Ewald, 
Fairchild, Wis. A knuckle having a bifurcated inner 
end is pivoted to have a lateral movement upon the 
drawhead, a counterpoise trip lever being connected 
with the knuckle, with other novel features, making a 
coupler which can be con pled and uncoupled upon a 
cu rved as well as straight section, and with opposing 
druwheads of different height •. 

ANTI-FRICTION BEARING.-William E. 
Ross, Sparta, N. J.  This is a bearing specially 
designed tor car axles, and also applicable to parts of 
machinery wh�re a shaft or spindle is joumaled, the 
axle having two or more sectors, combined with bear_ 
ing blocks pivotally secured to a car hanger. and having 
cnrvilinear bearing faclls, and a horizontally swinging 
lever engaging the bearing blocks. 

SILL PLATE FOR CARs.-Ernest E. 
Jacobs, Arcola, TIl. This sill plate is provided with a 
roller along its upper front marginal portion, to freely 
rotate on bearings i n  a recessed part of the plate, to 
facilitate the loading and nnloading of freight and 
prevent the sil ls from being damaged thereby, and 
withont injuring or tearing the packages. 

Electrical. 

ELECTRIC DENTAL I N S  T R U M  E N T. ­
Fred Vernette, Hannibal , Mo. This is an instrument 
designed to remove the pain incident to the extraction 
of teeth, and consists of adj ustable pivotally connected 
prongs carrying buttons and connected with an elec­
trical battery, the bnttons to be placed on the face over 
the nerves leading from the teeth to the brain, and a 
circuit established the moment the tooth-extracting 
instrument touches the tooth to be removed. 

SAFETY FUSE FOR CONDUCTORS. ­
Walter S. Bishop, New Haven, Conn. This fuse is for 
preventing injury to instrument. in telegraph and tele· 
phone circuits when the line wires are crossed with 
electric l ight wires, or when the line is  struck by light· 
n i ng, a thin strip of fusible metal being placed between 
the supports and protected by a plate of insulating 
material, s uch as mica, an incombustible non-conduct· 
ing plate being also arranged between the fusible strip 
Ilnd the base piece of the safety fuse. 

Mechanical. 

MOULDING PLANE. -Edward D. John­
son, Flal':staff. Arizona Ter. This invention provides a 
single plane back or body adapted to receive and hold 
formers and moulding bits or knives of d ifferent form, 
whereby, with interchangeable sets of formers and bits 
or knives, it call be made to do the work of a great 
number of wooden planes heretofore employed to 
plane out mOUldings by hand. 

COMBINATION TOOL. - Alphonzo E.  
Meek, Dallas, Texas. This is a device comprising a 
spirit level, two bevels, an inclinometer, wire, iron, and 
thread ganges, scale of cuts and lengths of all the 
angles around the circle, and tables useful to those in 
the mechanic arts, being designed for architects, 
dranghtsmen, millwrights and machinists, and all metal 
and wood workers, and being light and convenient to 
carry aud readily adjustable in various positions. 

FLOOR JACK. - William W. Irwin, 
Silver Lake, Oregon . •  This device consists of a tonl':s­
like lever, the lower sections of which have clamping 
points, a rod or bolt passing through the l ower sections, 
while a presser foot and a nail set are mounted on the 
rod or bolt, making an instrument designed to facilitate 
the adjus tment and nailing of planks or boards to 
place in 1Ioorings, ceilings, etc. 

MI.cellaneou •• 

FLOUR CHEST.-Benjamin N. Rethey, 
Anna, III. This IS a chest preferably divided into com­
partments for holding different kinds of 1Iour, each 
compartment having a cover which can be turned into 
vertical position; while above the c.'vers are compart­
ments for holding salt. Apices, etc., and brackets for 
sopporting a rolling pin. 

FEATHERING PADDLE WHEEL.-John 
Williamson, Brooklyn. N. Y. In this wheel blades are 
mounted to turn in a hub and arranged WIth gears to 
be engaged by racks, wit.h means for reciprocating the 
racks, the device being designed for a submerged pro­
peller, and the parts so arranged that the broad surfaces 
of the blades will be at right angles to the line of 
travel in forcinl': the vessel ahead, but when the blades 
would otherwise act, their side faces will  be parallel 
with the path of the vessel. 

METALLIC CARTRIDGE. - Abraham 
Martin, 177 Aston Lane, Witton, near Birmingham, 
Warwick County, England. The outer casing has a 
shoulder near its f orward extremity, and an inner 
casing is upset in correspondence with the shoulder in 
the outer case, and has a closed base, the construction 
being adapted for cartridges for small arms and ma.­
chine Ituns, and Sdapted to be 1IIIed with a solid or 
compressed explosive charge. 

DENTAL DRILL ATTACHMENT. - Jesse 
H . · Moyer and Jesse P. Stansell, Temple. Texas. Com_ 
bi ned with the npper pulley and su pporting pulley 
frame of the drill is a rod having hinged to its upper 
end " cl ip with set screw, and at itA l ower end a frame 
and wheel journaled, saving time and rendering it  im. 
possible for the cords to twist or become entangled 
when the hand piece is released. 

CLIP FOR SILVER WARE CASES. ­
Henry and William Siebert, Bayonne, N. J. By this 
invention a supporting blQck ii! arranged for connection 
·with the ease, and .U-shaped springs are bolted to the 
block, the free ends of the springs extending over tbe 
upper face of the block and toward each other, whereby 
articles having shanks of · different widths may be re­
tained in position. 

1titufifit !meritln. 
AUTOMATIC CIGAR SELLING MACHINE. 

-Peter Schneider, Brooklyn, N. Y. This machine has 
a chute for the passage of a coin, and an electrical con­
tact maker to be operated by the coin, a frame for 
holding vertically cigars .resting on end on a traveling 
band, and a tripping device, whereby a cigar will be 
delivered by the operation of the mechanism. 

CAP. - Herman Schwarz, New York 
City. This an improved article of head wear, having 
the material constituting the body extending in one 
continuous piece below the lower edge to form ear 1Iaps, 
the extension being turned up within the crown when 
not in use, and having in its front portion a slit to the 
edges of which the stiffening of the visor is attached. 

SAUSAGE STUFFER. - Frederick W. 
Wilder, Chicago, III. Combined with the outlet pipe 
of the machine, having a side opening, is a nozzle com­
prising a hollow cross mounted to turn on the outlet 
pipe, the arms o f  the cross registering alternately with 
the side opening, and a funnel held on each of the cross 
arms, the operation permitting of a rapid exchange of 
the nozzles carrying the casings to be filled without 
stopping the machine. 

OYSTER OPENING I M P  L E M E N  T.­
George W. Thompson, Sag Harbor, N. Y. This device 
consists of two pivoted levers forming a handle and 

FIREMAN'S MASK.-Thomas E .. Ri chet, 
Portland, Orel':on. The body of the mask has a mouth 
opening and a pivoted shutter with two openings 
registering with the mouth opening, one of the openings 
1Itted with porous material,  sight openings ·covered 
with glass or mica, and a 1Iexible pipe connected with 
the lower part of the mask which drops over the breast 
and down the inner side of the leg nearly to the 1Ioor, 
so that the air along the 1Ioor can pass up to the inside 
of the mask. 

G A.UGE KNIFE. - Charles F. Spery, 
Hermann, Mo. This is a knife for paring, slicing, anll 
coring fruit, vegetables, and other articles, and has a 
concavo·convex blade, pointed at its outer end, with a 
.Iot formed intermediate of its edges, and with one 
portion bent oot, forming an opening for the passage of 
the parings, the blade being readily 1Itted and firmly 
held to its handle. 

HORSE COLLAR.-William Murr, Foun· 
tain City, Wis.  The side secLions of this horse collar 
have their upper ends adjustably connected together, a 
shield receiving the ends being provided with a 1Iap, 
and having its edges united by a lacing strip, wherehy 
the collar may be adjusted to 1It almost any horse, and 
the hames will be held to place upon the collar. 

WASHING MACHINE.-Hiram H. Gif-
two pinchers-Iike jaws, with a knife or blade held de- ford, Roscommon, MIch. The body of this machine has 
tachably to one jaw, which has projections or teeth a perforated bottom, a cylinder being held beneath in 
next the blade, whereby oysters and other shell 1lsh which a piston is  operated t.o canse a circulation of 
may be opened quickly, easily, and in a cleanly manner. water through the clothes, to force the water in and 

FINGER GUARD.-Ernest H. Chester- draw it out nnder pressure and snction, thus effectually 
cleaning the articles without · subjecting them to the 

ton, Los Angeles, Cal. This is an implement for use in wear of ordinary rubbing. the slicing of vegetables, and consists of a Pletal pouch ""!'!'!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!!"""!� 
or guard into which two or more of the 1Ingers are = 
slipped, and a thumb pou�h or guard connected to the 
main 1Inger guard by a 1Iexible band, the hand being 
therehy fully protected against possible cutting by the 
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DEVICE FOR COOLING MILK. - John 
A UGU ST N UIUBEH.-(No. 46.) 
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The charge for Insertion under this head is One Dollar 
a linefor each insertioo : alxmt eight worrl8 to a liM. 
Adverti8e1Mllfs mUJIt be received at puiJlieatioo qffice 
as early as Thursday morning to appear in nea:t isBUll. 

Wanted-·Situation as teacher in manual training 
scbool-woodworklnll department-by thoroullbly com­
petent maD. For information, address J. Ritchey, 49 
Chestnut Street, CinCinnati, Ohio. 

All books, app., etc., cheap. School of Electricity, N.Y. 

Wanted-A young or middle aged man to take charge 
8S foreman in erecting department of machine shop en .. 
gaged in building stationary and automatic engines in 
Southern Pennsylvania. Pay, ,18 per week j no IO.@lt 
time, aod extra for overtime. Must be familiar with 
valve motioDs and know bow to set them, and would pre" 
fer one who understands the indicator. Permanent em­
ployment to a competent, enerlletic man. Send refer­
enees and state age. One who has had experience pre­
ferred. Intemperate men need not apply. Address, 
" Foreman," P. O. box 773, New York. 

Model steam engine. Cir. fre�. Edgar Side, Phila., Pa. 

Guild .. Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfll. Co., ChiclI/I:o, 1Il. 

Presses &; Dies.  Ferracute Mach. Co. , Bridgeton, N. J.  

The Holly Manufacturing Co.,  of  Lockport, N. Y., 
will spnd their pamphlet, describing water works ma,.. 
chinery. and containing reports of tests, on application. 

Scirew machines, milling machines, and drill presses. 
E. E. Garvin & Co., I,aight and Canal Streets, New York. 

The Improved Hydraulic Jacks, Punches, aud Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Friction Clutch Pulleys. The D. Frisbie Co.,  N.Y. city. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co .. Ansonia. Conn. Send for circular. 

W. Wagner, Darien, Wis. This improvement consists 
of a series of pipes placed parallel and connected at 
their ends by el bows, so as to form substantially a coil, 
to be placed in a tank or receptacle containing the milk 
to be cooled, when, by meaus of a 1Iexible pipe, cold 
water is forced throu2:h the coil to cool the milk, the 
device being also adapted for heating when steam is 
forced throngh the coil. 

1. Elegant plate in colors of a cottage tor twelve hun· 
dred dollar.. Perspective elevation, 1Ioor plans, Tight and Slack Barrel Machinery a Rpecialty. John 

page of details. etc. Greenwood & Co .. Rochester, N.Y. See iIlus. adv., p. 28. 

SASH FASTENER. - Charles H. Miller 
and Samuel A. McDonald, Decatur, Texas. Combined 
wlt.h an angle bracket having an opening in its hori­
zontal member wider at the top than the bottom is an 
essentially yoke·shaped bar passed through the open· 
ing, and a thumb lever hinged in the vertical member 
of the bracket, with other novel features, whereby a 
window may be locked in open or closed position. 

BRAKE.-John N. Valley, .Jersey City, 
N. J. This is a brake for wheeled vehicles, capable of 
operation lengthwise of the carriage, and positive in itp 
action when applied, the carriage having a 1Ixed abut· 
ment, beneath which is a wbeel, while a conical brake 
shoe is  arranged between them and slides ,length wise 
of the carriage. 

THILL COUPLING JACK. - Joh n H. 
Miller, Lewistown, Pa. This jack consists of a lever 
and a link bar having an adj ustable connection there­
with, in combination with a clamp, foot, and dog, the 
dog and clamp being connected to the end of the l ink 
bar upon a single axis, the device being designed to 
expedite and facilitate applying the thills to the axle 
clip against the pressure of the anti·rattler spring. 

MEDICINE OR POSTAL SCALES. - Wil­
l iam R, Watt, Somerville, Tenn. These scales are 
designed for use in connection with an inclosing case, 
which sball be of a size to be received in the pocket, 
the casing forming a bottom strip, to the inner side of 
which the standard is secured, whereby when the sides 
are swung outward the scale will be exposed in position 
for use. 

TILE DITCHER. - Herman I. Potter, 
Leonardsburg, Ohio. This is an improvement on a 
formerly patented inventi on of the same inventor, the 
machine being designed to form ditches of a desired 
depth and WIdth as it is drawn over the ground, and the 
invention covering a construction whereby the cost of 
manufacture is reduced and the machine is more readily 
controlled. 

AMMONIA SODA ApPARATUS.-Joseph 
P. Barnum, Louisville, Ky. This is an apparatus for 
the manufacture of bicarbonate of soda and other soda 
salts and compounds, and has an elevated salt water reo 
ceiver and gasometer with stand )lipe for the gas, a 
boiler and series of settling pans, an evaporating pan 
and cooler, with other novel features, tbe apparatus 
being more especially designed for use where natural 
gas, salt water, and l imestone are found in close 
prOXimity. 

COMPOUND TO PREVENT M 0 R T A R  
FROM FREEZING. - Gustave Garrell, Baltimore, Md. 
This is  a new composition of matter to be added to 
lime or cement mortars, and calculated also to greatly 
strengthen them, consisting of common salt, saltpeter, 
sulphate of iron, and coal asbes, or a described equiva· 
lent, mixed with and added to the mortar in certain 
proportions and after a manner described. 

RENEWABLE MEMORANDUM BOOK. ­
Johann G. Bast, Brooklyn, N. Y. By this invention 
metallic strips are secnred to the edges of the covers of 
a book at or adjacent to the 1Iexible fabric connecting 
the covers, and having retaining groovesin to which the 
1Ianges on the back of a detachable book of leave. may 
be slid endwise and detachably held, whereby the 
covers may be readily attached or detached, and the 
book opened as wide as need be. 

LAMP BURNER ATTACHMENT. - Wil­
liam Holmes, U1ster Park, N. Y. This attacbment is 
stamped out of tin, .heet brass, or other suitable mao 
terial, to form an upper bar and lower parallel hars 
adapted to reach nearly around the wick tobe, forming 
a narrow space around the wick, by which the air Is 
confined close to the wick and bottom of the blaze, to 
cause a better light than is produced by the common 
bnmer. 

2. Plate in colors showing perspective elevation and Double boring machines. Double spindle shaping 
1Ioor plans for a small frame cottage to cost one machine.. Rollstone Machine Co.,  �'itchburg. Mass. 
thoosand dollars. Page of details, etc. l!rSend for new and complete catalogue of Scientific 

8. Page engraving of the new and elegant Trinity and other Books for .ale by Monn & Co . . 361 Broadway. 
church at Tiffin, Ohio, designed by F. K. Hewitt, New York. Free on application . 

architect. 
4. A New England mansion. W. B.  Tubby, New 

York, architect. Perspective elevation and 1Ioor 
placs. 

5. Elevatiou in perspective and 1Ioor plans of a cot­
tage at Jersey City Heights. Cost twelve thou ­
sand dollars. 

6. A cottage recently erected at :i!ridgeport, Conn. ,  
at a cost of two thousand three hundred dollars. 
Floor plans and perspective. 

7. A handsome country residence at Belle Haven 
Park, Greenwicb. Conn. Cost eleven thousand 
dollars. Perspective and 1Ioor plans. 

8. A house for eight thousand dollars, recently erected 
at Bridgeport, Conn. Perspective view and 1Ioor 
plans. 

9. The New United States court house and post office, 
Charleston, S. C. Cost three hundred thousand 
dollars. Per"pecti ve and plans. 

10. A cottage at Bedford Park, New York. Cost three 
thousand live hundred dollars. Plans and per· 
spective. 

11. House for three thousand six hundred dollars, re­
cently erected on Armory Hill, Springfield, Mas •• 
Perspective elevation and 1Ioor plans. 

12. Page of designs of ornamental well curbs. 
13. Brick dwellings recently erected in Jersey City, 

N. J., at a cost of three thousand eight hundred 
dollars each. Plans and perspective. 

14. A corner residence on Jersey City Heights, N. J. 
Cost eighteen thousand dollars. Plans and per­
spective. 

15. The 2:reat chapel, cathedral of Toledo, Spain' 
drawn by Antonio Hebert. Full page engraving. 

16. Engraving of the Lessing theater i n · Berlin. 
17. View of the new electrical labratory of Purdue 

University at La Fayette, Indiana. 
18. View of the street front of the handsome Brooklyn, 

N. Y., library. 
19. Miscellaneous Contents : Hints to architects.­

Iron bricks.-Hard woods.-Preventiou of diph­
theria.-Overthrowing a chimney.-The manu· 
facture of Roman bricks.-Woods for inside 
finish.-Jim Fisk's monument.-Experiments on 
mortar and concrete, with iIIustrations.- C1amp 
for pulling street piling, iIIustrated.-The Eiffel 
tower.-Sixteen stories the Iimit.-A singular 
fireplace explosion. - An ornamental stairway, 
iIIustrated.-The Hess system of ventilating and 
warming.-Hints about lawns.-Hot water heat­
ing, iIIustrated.-The .. Timby .. automatic sash 
lock, iIIostrated.-A solid gnaranty for rOOfing 
plates.-High speed automatic engines.-Met.alllc 
shingles and ro01lng tUes.-Electrical appliances 
for houses, illustrated. 

The Scienti1lc Ameriean Architects lind Builders 
Edition Is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large qnarto pages, equal to about 
two hundred ordinary book pages ; forming, practi· 
cally, a large and splendid MAGAZINE OF ARCHITEC' 

TURE, richly adorned with elegant plates in colors and 
with line engravings, ilInstrating the most interesting 
examples Of Modern Architectnral. Construction and 
allied subjects. 

The Fnllness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural pu bllcatiQn in the world. Sold by 
all newl!dealers. 

MUNN .. CO .. I'tmLISHElIII, 
361 Broadw8J", New York. 

mNTS TO CORRESPONDENTS. 
NalDe. and Addre •• must accompany all letters, 

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

Referellce. to former articles or answers should 
give date of paper and paj(C or number of question. 

I II "  u l rle. not answered 10 reasonable time should 
be repeated; correspondents will  bear in mind that 
some answers require not a l ittle research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Sp ecial Written I n fo rlD a U o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclen Ulic AIDerlcan S U I,plelD e n t. referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

Mluera h .  sent for examination should be distinctly 
marked or labeled. 

(1248) Des Moines asks : How many 
ounces of No. 36 s. c. copper wire woold be necessary 
to wind on a medical coil to produce a stronl': current, 
the spool being 3J.2 inches long? A. About 2 oonces. 
2. Why should a short telegraph line work better after 
a rain, there being nothing but overhead wires used ? 
A. Probably the rain improves the ground connection. 
3. A 1Irm in our city make a salammoniac battery, using 
a carbon cylinder with a zinc rod throngh the center ; it  
works well for about a week, and then it weakens. Is 
it caused by polarization, and can I remedy it? A. 
We advise you to convert yoor cells into Leclanche bat­
teries. 4. How can I ma�e a prism mch as are used in 
a prism Leclanche battery ? A. The prisms are made 
from granulated black oxide of manganese and carbon 
cemented together by a smal l  percentage of shellac. 5. 
What is the composition that i s  nsed on wood to give it 
the appearauce of hard rubber? A. Wood is japanned 
to give it a bard black finish. 6. Which Is the stronger 
-a Leclanche or the microphone cell that is made in 
St. Louis ? A. We do not know of any report of com­
parative tests of the two batteries. 

(1249) A. M. K. asks for a way to stain 
ivory black. I have been usiug nitrate of silver and 
pyrogallic acid , but it silvers the ivory, and what I would 
like to have is a dull black. How can I remedy the sil­
vering, or is there any other stain which would be bet­
ter ? A. Boil in a strained decoction of logwood raspings, 
then immerse in a solution of sulphate of iron. Do 
not boil long or the ivory will crack all over. 2. How 
to render ivory 1Iexible so that it can easily be bent. 
2. Soak in a solution of phosphoric acid 1'130 sp. 
gravity until partly transparent. Wash carefully in 
water and dry between soft linen. On exposure to the 
air it becomes hard, but softens in warm water. 

(1250) W. S. N. asks : 1. What chemicals 
must I use to form a paste which when dried will 
ignite by friction ? A. Mel t together on a water bath 
with great care the following: IRed phosphorus 3 parts, 
gum tragacanth � part, water 3 parts, fine sand 2 parts, 
red lead 2 parts. 2. What chemicals are used in mak­
ing parlor matches? A. For parlor matches lirst soak 
the dry sticks in melted stearine, then dip ends in above 
composition, and when dry into a solution of 4 parts 
gum benzoin in 10 of alcohol 40" B. 3. Where can I get 
a work on chemistry ? A. We can supply any work de­
sired by mail. We · recommend Fownes' Chemistry; 
$8.25 in cloth, $3.75 in sheep. 
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(1251) H. R. H. S. asks (1) hoW to cut TO INVENTORS. 

the thread in the amber mouthpiece of a pipe, and not, An experience of forty years, and the preparation of 
as with a common tap, chip or break the amber. A. By more than one hundred thousand applications for pa­
very slow anil gentle application of heat amber can be tents at home and abroad, enable us to understand the 
slightly softened. While i n  this state a thread might be iaws and practice on both continents, and to possess un­
formed in it by compression. With proper tap or equaled facilities for procuring patents everywhere. A 
chaser a thread could ea.ily be cut. 2. Can amber be synopsis of the patent laws of the United States and all 
dh�801ved and then again brought to its original form foreign countries may be had on application, and persons 
or state ? A. No. It can only be softened as described. 

contemplating the securing of patents, either at home or 
abroad, are invited to write to this Office for prices, 

Warmine- in linseed oil has been used , but direct appli- which are low. in accordance with the times and our ex­
cation of heat is now often employed. See query ]259. tensive facilities for cond ucting the bUsiness. Address 

(1252) F. S . asks for the proces8 of COD- M UNN & C O .. office SCIENTIFIC AMERICAN, 361 Broad­
densing and canning milk. A. Some analyses and hints .
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""""""""""""""""""""""""""""""!!!!!!!!!!!!!!!!!!!!'" on subject mentioned may be found in our SUPPLEMENT, -
No. 320, which we can send you for 10 cents. Milk i s  
condensed by evaporation in vacuo at a low temperature 
and with some sugar added and i s  canned in soldered 
cans. See for illustration of vacuum pan SCIENTIFIC 

AMERJCAN of Augnst 13, 1881. 

(1253) K. H. asks : (1) What causes 
thunder 1 If produced by the air rushing in to fill the 
vacuum caused by the l ightning, why is not the noise 
shri ll ? A cannon ball makes a high sound, and elec­
tricity tmvels much faster and occupies less space than 
that. A. The cause of thunder is  in some respects still 
a mystery. We know that the electric discharge is ac­
companied by noise, which ho wever is not referred to 
any vacuum. A n  attempt has been made to account 
for some of its peculiarities by assuming echoes to be 
produced, but this is hardly satisfactory. 2. Is smok· 
ing a pipe in moderation injurious to the system, pro­
vided one keeps it clean and clear of nicotine, nses good 
tobacco and does not inhale the smoke ? A. We think 
not in all cases. It affects tbe heart, and if that is sounll 
l ittle is  to be apprehended from it used in moderation. 

(1254) K. B. asks for a recipe for a 
cherry btain . and polish and holV to apply them to get 
the pame finish as in furmtnre. A. Boil Yo pound mad­
der and 2 ounces logwood chips in 1 gallon water, 
brush over wood while hot. when dry go over it with so· 
lution of 1 ounce pearlash in 1 gallon water. The finish 
may be produced by ord inary methods, sand papering 
followed by ground pumice and water, and varnish. 
We recommend the French Polisller's Manual, which 
wc can supply for 20 cents. 

(1 255) C. N. F. asks for (1) a cheap but 
good recipe for making canvas a n d  duck waterproof. 
A. Melt in paraffin with a hot iron so as to i mpregnate 
the mnterial thoroughly. 2. What will take mildew out 
of white duck window awnings ? A. Treat the awnings 
with thin fresh whitewash. It w il l cover, not remove, 
the mildew. 3. What are the best means to capture 
wild birds witbout inj uring them in any way ? A. Use 
a large sized cage trap. Even then the bird will be apt 
to injure itself by its efforts to escape. 

(1256) C. D. A. asks whether any sheet 
gum is manufactured in tbickness of y. or % inch, 
that cut in pieces of 8 inches square would resist a 
pressure of 100 tons and still be elastic, and return to 
itself again wheu relieved of aforesaid pressure. A. 

We think a good quality of India rubber would sup­
port the strain i f  properly supported and re·€nforced. 

(1257) F. P. writes : At various times in 
various papers, I have seen recipes for soap bubble 
fluid. I have tried all I have seen and heard of, like 
2:1ycerine, mucilage, etc.,  but find no improvement on 
white Castile soap suds. Can you give anything that 
will improve the situation ? A. There is much difficulty 
in obtaining a really good soap bubble mixture. Mar­
seil les soap IS considered excellent. and oleate of soda 
is often recommended, glycerine of higbest purity being 
nsed in most cases as an addition. We refer you to 
ScrENTIFIC AMERICAN SUPPLEMENT , No. 495, for several 
formul",. 

(1258) Rflader asks how sound is trans­
mitted by the telephone. Are sound waves converted 
into electric or magnetic currents, or does the vibration 
travel through the wire Y A. The sound waves cause the 
plate in front ot the magnet to vibrate. This produces 
electric currents, which pass through the wire and act 
upon the receivinl( telephone to produce si milar vibra­
tions in the plate in tront of its poles. 'l'hese similar vi­
brations produce a similar sound. The same applies in 
general to a microphone and other systems. In the mi­
crophone, for instance, a contact is  disturbed, changing 
the intensity of a constantly passing current, wbich 
changes react upon the distant receiver. 

(1259) C. F. writes : I have a valuable 
amber mouth piece which was accidentally broken in 
two but not splintered. Would be greatly obliged if 
you could dve, through Notes and Queries, a recipe for 
a cement or other method by which the broken parts 
could ,be nni ted strongly, and, at the same time, be 
proof against heat and the effects of . .  tobacco oil " and 
nicotine. A. Smear the parts to be j oined with linseed 
oil, wrap the parts in paper separately, place in position 
and heat the j unction only very carefully over a gas 
buruer. As it softens a l ittle press together, and hold­
ing very steadily remove from heat and allow to cool. As 
is evident, it should be done by an expert, as there is 
great danger of applying too much or too l i ttle heat. 

(1 260) E. E. M. asks how to make a 
white ink to use with rubber stamps to put the size 
mark on black stockings, not necessari l y  indelible. A. 

Use Chinese white rubbed up with water and ten per 
cent. gum arabic. A l ittle glycerine may be added. 

(1261) A. B. asks : 1. Is electrical weld­
ing done by arc action ? A. Electric welding has been 
done by means of the arc , but it  is generally done by 
the direct beating action of the current. 2. If two elec· 
tromagnets, each of which will sustain twenty-five 
pounds, are brought in contact with unlike poles, would 
it take more than a 50 pound weight to sel'arate tbem ? 
A. No. For full information on electro-magnets con­
sult Hering'. or DuMoncel '8 work on the s u bject. Prices 
respectively $2.50 and 75 cents. 

(1262) H.  D. C. writes : It is said that 
there is no known insulator of magnetism. What effect 
then has the brass regulating tube of an indnction coil 
on the strength of the current? A. · It absorbs the force 
developed by changes in intensity or direction of mag­
netic currents. It acts practically as an insulator of 
inductive action. 

INDEX OF INVENTIONS 
F o r  whIcll Letter. Patent o C  tile 

VnICed State. were Granted 

August 20, 1889, 
A.ND EACH BEARING 'rHAT DA'rE. 

[See note at end of list about copies of the.e patents.] 

Am monia soda apparatus, J. P. Barnu m .  . . . . . . . . . 409.382 
Anchor tripper, C. W. Delon . . . . . . . . . . . . . . . . . . . . . . . . .  409.176 
A n imal trap. H. E. Kelley . . . . . . . . . . . . . . . . . .  Afj9,467, 409,468 
Animal trap. Z. B .. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.5�2 
Animal trap, IJ. N. Loomis . . . . . . . . . . . . . . . . . . . . . . . . . .  409,212 
Animal trap, A. Worden . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  409,3S1 
Animals by electriCity, apparatus for treating, G. 

M. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . .  409,470 
Armature core tor dynamos, D. Higham . . . . . . . . . . .  400.463 
Axle lubricator, H. M. Goodman . . . . . . . . . . . . • . • . • . . . 409,513 
Axle, vehicle, J. G. Kenyon . . . . . . . . . . . . . . . . . . . . .. . . . . 409,362 
Bag. See Paper bag. 
Baling press. J. Pri·ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,335 
Ball and socket Joint for Eiteam pipe connections, 

T. Curley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,�77 
Band cutter and feeder, H. L. Earle . . • . . . . . . . . . . . . .  409,461 
Bar. See Clothes bar. 
Barrel heater, J.  Rath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.301 
Barrel hoop, G. W. Parrl.h . . . . . . . . . . . . . . . . . . . . . . . . . . 409,228 
Barrel, metallic, C. J.  Curtin . . . . . . . . . . . . . . . . . . . . • . . . .  409.601 
Basket, I. H. Spelman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,�l2 
Bath. See Photographic developing bath. 
Bathtubs. attachment seat for, G. W. Myers . . . . • . .  409,615 
Batteries, making solution compounds for gal-

vanic, W. P. K ookogey . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,291 
Battery. See Galvanic battery. Gas battery. 

Secondary battery. 
Bearing, anti-friction. W. E. Ross . . . . . . . . . . . . . . . . . . 409.430 
Bearing for fifth wheels. perch. W. H. Cooper . . . . .  409,561 
Bed, folding. Van Uoorebeke & �'ord . . . . . . . . . . . . • . . 409.521 
Bed. folding cot, G. II. Wilson . . . . . . . . . . . . . . . . . . . . . . 400,262 
Bedstead, folding, II. S. Hale . . . . . . . . . . . . .. . . . . . . . . . . 409.606 
Belt fastener, J .  Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.252 
Bench clamp, G. A. Loring . . . . . . . . . . . . . . . . . . . . . . . . .  409,295 
Bevel. protractor, gauge, center square, etc., com-

bined. A. E. Meek . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 409,414 
Blacking box, liquid, Metzler & Davis . . . . . . . . . . . . . . 409,4]5 
BlOCk. See Sawmill head blOCk. 
Board. See Game board. Ironing bonrd. 
Boiler. See Steam baUer. 
Boiler attachment, steam, L. F. Smith . . . . . . . . .. . . . . 409,611 
Boiler furnace or other furnace, steam. W. R. 

Roney . .  " . .  . . . •  . . . . . . . .  . . . . . • . . . . . . . . . . . . . . . . . . .  409,304 
Boiler setting. Balmore &; Rockwell . . . . . . . . . . . . . . . . 409.552 
Boilers, high and low water alarm for steam, A .  

W .  Gilfillan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.189 
Bolt. See Rotary bolt. 
Bolt heading machines, tongs and guide for. J.  H. 

Alker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,595 
Bolt pointing machine, I>'. R. Scofield . . . . . . . .  , . . . . . .  40'J.244 
Bone &:rinding machin e. Mann & FarrinJtton . . . . • . .  400,8 
Bookkeepers, posting- or copying guide for. H. H. 

J,ove . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 409,363 
Book. renewabJe memorandum, J. G. But. . . .  . . . •  409,388 
Boot or shoe riveting machine, T. Brining . . . . . . . . . 400,347 
Bottle cooler. L. Levy . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  409,292 
Bottle stopper, J. J. Sands . . . . . . . . . . . . . . . • . • . . . . . . . .  409,374 
Box. See Blacking box_ Folding box. Journal 

box. 
Brace. See Trestle brace. 
Bracket. See Fence bracket. 
Brake. See Car brake. RaHway brake. 
Brick machine, W. R. Cunningham . . . . . . . . . . . . . . . . 409,348 
Brick machine. K irk & Horton . . . . . . . . . . . . . . . . . . . . . 40J,59.3 
Bridge 2"ate, C. King . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  401J,407 
Brine. apparatus for making and tllterin2. B. B. 

Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,234 
Burner. See Gas burner. Lamp burner. Oil 

burner. Sawdust burner. Vapor burner. 
Butter package, S. Crittenden . ' " . . . . .  . . . . . . . . . . . . . 409.318 
Button makinil machine, P. A. Otis . . . . . . . . . . . . . . . . .  409,225 
Cais.on. F. Girein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  409. 100 
Calendar, F. M. Underhill . . . . . . . . . . . . . . . . . . . . . . . . . . •  409,526 
Can. See Spouted can. 
Can, H. E. WriJl:ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.264 
Canner, steam fruit. T. P. Cordrey . . . . . . . . . . . . • . . . . .  409.274 
Car brake, A. P. Massey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,328 
C .. r brake. W. R. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  409.266 
Car coupling. Allen & Hackett . . . . . . . . . . . . . . . . . . . . . 409.34;; 
Car coupling. N. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,420 
Car coupling, A. PauL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,229 
Uar coupling, J.  H. Smith et al . . . . . . . . . . . . . . . . . . . . . . .  409,431 
Car door. screet. S. R. Owen . . . . . . . . . . . . . . . . . . . . • . . . .  409.492 
Car, dumping, J . Duff . . . . . . . . . . . . . . . . . . . . . . . .  406.;)94, 409,SH5 
Car heating apparatus. I. T. Dyer . . . . . . . . . . . . . . . . . . . 409.218 
Car heating apparatus, J . E. Sague . . . . . . . . . . . . . . . . . . 409.306 
Car seat. J .  T. Westwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.654 
Car wheel, W. M. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,219 
Cars, apparatus for operating cable. J. Williams. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,622 
Cars. bull'er brake for railways. H. S. Richards, (r) 11,026 
Cars, �angway for loading or unloading stock, J. 

W. &; J. N. McIver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,222 
Cars. safety guard for street, M. J. Goodwin . . . . • . •  409,192 
Cars, sand box for raUwRY. E. ,V. Davis . . . . . . . . . . . . 409,602 
Cars, sill plate for railway. E. E. Jacobs . . . . . . . . . . . . 409,40( 
Carbons, kiln for the manufacture of. P. P. Nun-

gesser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" . . . .  409,489 
Carbons, manufacturing, P. P. Nungesser . . . . •• . . . . 409.490 
Carburetor, J. Elder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,570 
Carding engine fiats, apparatuS" for controlling 

the grinding of, J. M. Hetherington . . . . . .  ; . .  ; . 409,462 
Carding engines, condensing mechanism for, G. 

Lloyng. : . . . ; . . . . . . . . . . . .  ; :  . . . . . .  ; . . . . . . . . . . .  ; . , , :  . .  409,211 
Carpet stretcher, H. McCornl\Ck . . . . . . . . . . . . . . . , . . . .  409.641 
Carriage •• parasol for baby, G. W. Travers . . . . . . . .  409,435 
Carrier. See Hay carrier. 
Cart, coal, 1\1 . Toulmtn . . . . . . . . . . . . . . . . . . . . • . . • • • • • . . 409,620 
Carts, seat back for road. J. D. Hough . . . . . . . . . . . . . .  409,'02 
Case. See Piano case. 
Cash indicator and register, C. H. Kahler . . . . . . . . . .  409,206 
Caster. O. Pederson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,495 

CastIng. mould for, E. C. Standiford . . . . . . . . . . . . . . . . 409,519 Gas and electric light fixture. combined, T. J. 
Chairs or analogous articles of furniture, guard Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '09,498 

for rocking. A. F. Baumann . . . . . . . . . . . . . . . . . . . . .  ·�09.444 Gas batteries, obtaining electricity from, Mond & 
Chart for draughting garments, H. P. Fike . . . . . . . .  4W.184 IJanger . . . . . . . . . . . . . : . .  : . . .  . . . . . . . . . .  . . . . .. . .  � . . . . .  409,ii66 
ChUCk, pulley. W. J. Munca.ter . . . . . . . . . . . . . . . . . . . 409.183 Gas battery, Mond & I,anger . . . . . . . . . . . . . . . . . . . . . 409.::65 
Churn, W. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.53:l Ga8 burner, i n candescent, J. L. Stewart . . . . . . . . . . . .  409.520 
Cigar bunching machine, F. A. Grab . . . . . . . . . . . .. . . 409,575 Gas burners. making incandescing elements for. 
Clamp. See Bench clamp. U. B. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,607 
Clampinll plate for timber structures, G. W Zeil(- Gas fitting, G. H. Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.577 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.546 to 409.548 Gas 1"urnaces. burner carriage for. H.  J. Bell . . . . . .  409,625 
Clasp. See Corset clasp. G as incandescent. C. A. Von Welsbach . . . . . . . . . . . .  409,528 
Clay, machme for separatin� gravel from, S. Gas incandescents, manufacture of, C. A. Von 

Friend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . 409.186 Welsbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.531 
Clay, separatin g  gravel frOID. S. Friend . . . . . . . . . . . 400,187 G as meter. J. W. Culmer . . . . . . . . . . . \" . . . . . . . . . . . . . . . . 400.275 
Closet. See Sipho·n ·closet. Gas pressure indicator. R. L. Simons . . . . . . . . . .  � . . . . 409.375 
Clothes bar. revolving, J. E. Armson . . . . . . . . . . . . . . . 409,442 Gases, apparatus for treating solids with. C. 
Clothes drier. W. H. Little . . . . . . . . . . . . . . . . . . . . . . . . . . 409.642 L .. nger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  409,409 
Clothes line attachment. U. Maeurer . . . . . . . . . . . . . .  409,:321 Gate. See Bridge gate. End gate. Railway 
Ulutch , friction, Hill & Hirt . . . . . . . . . . . . . . . . . . . . . . .  409,586 gate. 
Coal. conveyer for piling, J .  M .  Dodge . . . . . . . . . . . . . . 409.604 Gate, M. W. Forster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.185 
Coal or analogous material, piling, J. M. Dodge . . . 409.636 Glass melting pot, A. G. Neville . . . . . . . . . . . . . . . . . . . . 409,:)68 
Coal, removing piles of, J. M. Dodge . . . . . . . . . . . . .. . . 409.568 Grain and seed separator. N. J. Vinyard . . . . . . . . . . . . '"00.256 
Cock, gauge, A.  Worthington . . . . . . . . . . . . . . . . . . . . . . . .  409,263 Grain , device for separating weevil and weevil 
Cock or valve, J. PowelL . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 409,334 dust from, Ferguson & Blanchard . . . . . . . . . . . . . .  409.180 
Coffin fastener, Van Horn & Lathe . . . . . . . . . . . . . • . . . .  409,436 Grai n  drier, G. H. Immendorf . . . . . . . . . . . . . . . . . . . . . .  40'J.287 
Coke, apparatus for the manufacture of. R. De Grinding sheaves, etc., muchine for, H. C. StifeJ . 409,254 

Roldenhotf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  409,567 Gun barrels. means for attaching fore-end stocks 
Collar, horse, W. Murr . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .. . . 409.418 to, J. E. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.188 
Collars. making apparel, J. F. Fellows . . . . . . . . . . . . .  409.179 Gun, magazine. S. H .  Roper . . . . . . . . . . . . . . . . . . . . . . . .  409,429 
Comb. See Curry comb. Hame attachment, A.  B. Rowell . . . . • . . . . . . • . . . . . . . .  409,505 
Commode. T. C. J oyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,590 Hand rake, J. Paxson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,494 
Com posing sLick, V. Sperle . . . . . . . . . . . . . . . . . . . . . . . . .  409,518 Hanger. See Picture hanger. 
Concrete. etc., m achine for making, Carey &; Harrow. C. L. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.233 

Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.560 Harrow attachment, disk, S. Ritte . . . . . . . . . . . . . . . . . . 409,238 
Conveyer, G. W. McCaslin . . . . . . . . . . . . . . • . . . . . 409,330, 409.612 Han'ester, corn. J .  A rmstrong . . . . . . . . . . . . . . . . . . . . .  409,443 
Conveyer. secttonal screw, W. H. Cornell . . . . . • . . . .  4.09,454: Harvesters. elevator attachment for. M. B. Stam-
Cooler. See Bottle cooler. baugh . . . . . . . . . .  ' " . . .  ' . : . . . . . . . . . . . . . . . . . . .  . . . .  . . .  409.R71 
Corset clas!>. J .  M. V .  LeBeau . . . . . . . . . . . . . . . . . . . . .. . . 409,UO IIat. padded. J. H. Moyer . . . . . . . . . . . . . . . . . . . . . . . . • . . .  409.417 
Coupling. See Car coupling. Hose coupling. Hay carrier, A. P. Boyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.1nt 

Pipe coupling. Hay elevator, W. Rodham . . . . . . . . . . . . . . . . . . . . • • . . . . . 409,303 
Cover for vessels. self-adjusting, S. F. Green . ,  . . . .  400,354 Hay fork, S. Ie Lucky . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.478 
Cradle. J. H. Wiggers . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  409.2f,() Head rest, J. W. Campbell . . . . . . .  ' "  . . . . . . . . . . . . . • . .  409.3&9 
Crate. folding, J . W. Brook . . . . . . . . . . . . . . . . . . . . . . . . .  400.386 Heater. See Barrel heater. Soldering iron heat .. 
Crosshead, L. H. Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,290 er. Water h eater. 
Cr088ing and switch, combined, F. C. Weir.409.5..'l7. 409,5;)8 Heel n ailing machine, C. W. Glidden . . . . . . . . . . . . . . . 409,637 
Crozing machine. L. M. Reed . . . . . . . . . . . . . . . . . . . . . . . 409.235 IIeel nailing machine, F. �'. Raymond, 2d . . . . . . . . . .  409,372 
Cultivator, A. ElUs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,605 Hinge, spring, J. W. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . 409,�1l 
Cup. See Oil cup. Hoisting apparatus. J. H. Montgomery . . . . . . . . . . . .  409,656 
Curb, pavement. I. L. Landis . . . . . . . . . . . . . . . . . . . . . . .  409,469 Holder. See Key hol der. Sack holder. W indow 
Curry comb, I,. M. Devore . . . . . • . . . . . . . . . . . . . . . . . . . . .  409,458 holder. Work holder. 
Curry combs. machine for riveting, M .  Sweet .. . . . . 409,522 Hook. See Suspension hook. W hiffletree hook. 
Cutter. See Band cutter. Hoop. See Barrel hoop. Truss hoop. 
Cutter, pulverizer, drag, and roller, combined, A. Hoop driving machine, G. W .  Packer . . . . . . . . . . . . . .  409,297 

J. Casey . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  409,391 , IIorse blanket, J. L. Coburn . . . . . . . . . . . . . . . . . . . . . . . . 409.392 
Damper for boiler furnaces. automatic, 14'. E. Horse blanket, J. E. �""oster . . . . . . . . . . . . . . . . . . . . . . . . . .  409,352 

Shank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,247 Horses' feet, poultice or sponge holder for, C. P. 
Damper. stovepipe, L. M. Devore . . . . . . . . . . . . . . . . . . .  409.459 Dacey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.6.·m 
Dental instrument. electric'. 1;\ Vernette . . . . . . . . . . . 409,4:�W Hose coupling, C. L. Smith . . . . . . . . . . . .  . . . . .  . . . .  . . . .  4;()9,512 
Die bearing disk, M. M. Shellaberger . . . . . . . . . . . . . . .  409,309 House. See Smoke house. 
Digger. See Potato digger. Indicator. See Cash indicator. Electrical indi-
Distributer for cards or other articles, automatic, cator. Gas pressure indicator. Tim? and 

W. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.511 wage indIcator. 
Ditcher, tile, II. I. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,424 Indicator to prevent overfiow of liquids in clo.ed 
Door check. L. W .  Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,194 vessels. W. S. Stuyvesant. . . . . . . .. . . .  . . .  . . . . . . . .  40�,339 
Door spring, F. W. Hoefer . . . . . . . . . . . . . . . . . . . . . . . . . .  409.581 Inkstand, G. A. Fifield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4G9.351 
Draught equalizer. C. W. Phelps . . . . . . . . . . . . . . . . . . . . 409,M Ironing board, J. D. Smith . . . . . . . . . . . . . . . " . . . . . . . . . .  409.515 
Drapery trimmina:,. P. Gumbinner . . . . . . . . . . . . . . . . .  40B,400 Ironing ·tabie and Mtep ladder, S. L. Strong . . . . . . . . . 409,521 
Dress, sbield, Crandal & Reeme . . . . . . . . . . . . . . . . . . . . .  409,113 Jack. See �'loor jack. 
Drier. See ClotheM drier. Grain drier. Jar. See Self-sealing- jar. 
Drier, J. B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.359 Joint. See B�ll and socket joint. Electric main 
Drills. apparatus for operating rotary. M. T. joint. Pipe jOint. 

Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.272 J ournal box, anti-friction, W. S. Sharpneck . . . . . . . 409.S07 
Drying fabrics, m achine for. I. E. Palmer . . . . .. . . . .  409,615 J ournal boxes, cage for. W. S. Sharpneck . . . . . . . . . . 409.S08 
Dryin2' frame for knitted drawers. Clemins & Key h older. C. E. V an Norman . . . . . .  . . . . . . . . . . . . .  409,255 

'l'ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,630 Knife. See G auge kn ife. 
Dust collector, N. W. II'llt . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,465 1 Knitted fabriC, H. Pulster . . • . . . . . . . . . . . . . . . . . . . . . . . .  409.425 
Dust collector, O. M. Morse . . . . . . . . . . . . . . . . . . . . .. . . . . 409,�82 I,amp. T. Gordon . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . 409.353 
Dye, compound. C. S. Bedford . . . . . . . . . . . . . . . . . . . . . . 409,.384 Lamp. arc, R. D. Carson . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . 409.390 
Dynamos. brush holder for, J. M. McClellan . . . • . . 409.646 Lamp b urner, W. Notley . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  40�,�H 
Egg beater, J. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,616 Lamp burner attachment, W. IIolme • . . . . . . . . . . . . . .  409.401 
Electric conductors, safety :flue for, W. S. Bishop. 409,628 Lamp, in candescent gas, H. J. Bell . . . . . . . . . . . . . . . . .  409.554. _ 
Electric machine. dynamo. S. Z. De Iferranti . . . . . .  4OO,3t9 Lamp, incandescent gas, C. A. Von Welsbach . . . . . 409.5:iO 
Electric main joint. S. Z. De F·erranti . .  . . . . . . . . . . . . .  409,18:1 Lamp standard. 0_ Luetke . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.214 
Electrical distribution, system of, C. S. Bradley, Lamps, ·air distributer for Argand, J. Jauch . . . . . . . 409,466 

409.449. 409,450 Lamps or lanterm�, ·siinal attachment for, �'rance 
Electrical energy. distribution of, S. Z. De Fer- & yelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.�20 

ranti. . . . . . . . . . . . . . . . . . . . . . . . • . . . .  .409.182, 409,565, 409.566 Lantern, A. M. Schilling . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 409.500 
Electrical indicator. E. R. Knowles . . . . . . . . . . . . . . . . . 409.201 IJantern, Signal. J. \Vall .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41f.l.5:-t? 
Electrical iock. P. Schwenke . . . . . . . . . . . . . . . . . . . . • . .  409,508 Last. E. W. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,551 
ElectriCity. conductor for conveying, S. Z. De Lathes, feeding mechanism for, H.  M .  Darling . . . . 4U9,451; 

Ferranti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  409,181 Latbe •• tool post for. J. A. Myers . . . . . . . . . . . . . . . . . . . 409.484 
Elevator. See Hay elevator. Leaf turner. T. J . Parkinson . . . . . . . . . . . . . . . . . . . . . .  409,370 
Elevators, safety cushion for, W. E. Nickerson. Leather and preparing the same. chrome tanned, 

409,486, 409,48� L. Rap pe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.836 

End gate, wagon, S. J. Mason . . . . . . . . . . . . . . . . . . . . . . .  409,413 Leg. artificial, W. I�. Snyder . . . . . . . . . . . . . . . . . . . .. . . . . 409,;,)11 

Engine. See Rotary engine. Steam engine. IJevellng attachment for tripod h eads, H. A. & H. 
Engines, bed plat.e for steam, M. Hastings . . . . . . 409.193 A. House, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,356 

Envelope machine. J .  Ball . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 9,624 Lock. See Electrical lock. Nut lock. Permuta-
Evaporating liquids, apparatus for, T. Gaunt . . . . . .  409.572 tion lock. Time lOCk. 
Exhibitor. C. H. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,160 T,ocks, rose for, A. A. Severance . . . . . . . . . . . . . . . . . . . . 409.246 
Exhibitor for wall paper or otber goods. H. Log conveyer, E. S. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.361 

Michaels . . . . . . . . . . . . • . . . . . . . . .  . . . . . . . • . . . . . . .  409.218 Loom for weaving tufted fabrics, etc .. W. A dams 409,550 
Explosive, nitro-gelatine, Abel & Dew .. r . . . . .. .. . . . . 409,549 Loom picker staJf check. Uall & Young . . . . . . . . . . . . . 409.580 

Extractor. See Nall extractor. ' Loom shuttle. C. G. Petzold . . . . . . . . . . . . . . . . . . . . . • . . . . 40:),232 
Eye bar.3, die for making, J. F. Kingsley (1') . . . . . . . .  11,025 Loom shuttle · supplying mechanism, Evans & 
�'abric. See Kn itted fabric. Shay . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409·,282 
Feed regulator. J. A. McAnulty . . . . . . . . . . . . .  : . . . . . . .  409,329 Loom temple. J .  B.· Newell . . . . . . . . . . . . . . . . . . . . . . . . . 409_'lb'9 
l4'eeder, automatic. C. N. McFarland . . . . . . . . . . . . . . . .  409.331 IJubriCfttor. See Axle lubricator. 
Feeding stock, device for, G. Black . . . . . . . . . . . . . . . . 409.162 Mantel. W. And erson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,59ti 
Felt for hats, etc .• treating fur or wool, T. Sealy . . 409,f-.51 Mantles for incandescent uses, regenerat"ing. C. 
Fence. W. V. Russell . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . 409.243 A. Von Welsbach . . . . . . . . . .  : . . . . .  : . . . . . . . . . .  : . . . .  409,529 
Fence bracket. A. O. Corell . . . . . . . • . . . . . . . . . . . . . . . . . .  40rl.172 Match box filling machine, slide, .T. D. Mantion 
Fence macbine, wire, L. C. Lowden . . . . . . . . . . . . . . . . . 409.477 et al . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,481 
Fence post. It. L. Fairchild . . . . . . . . . . . . . . . . . . . . . . . . . . 409.396 Mech anical movement., W. W. Griscom . . . . . . . . . . . .  409,193 

Fence. wire. T. I. Rushton . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.242 Merchandise. receptacle for, P. E. M c D onald . . . . .  409;485 
Fertilizers, making. C. C. Peck . . . • . • . . . . . . . . . . . . . . .  409.230 Metal wheel. J. R. Little . . . . . : . . . . . . . . . . . . . . . . . . . . . .  409,475 

It'ile, document. R. S. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . : 409,236 Metals while in a heated condition , preventing 
�'Ilter. Clayton & Holdroyd . . . . . . . . . . . . . . . . . . . . . . . . .  409,27:3 the oxidation of, Cummins & Coleman . . . . . . . . . 409.276 

Filter, P. Laughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.210 Meter. See Gas meter. 
�'ilter system, J. J .  Murphy . . . . . . . . . . . . . . . . . . . . • . . . .  409,611 Mill. See Pulveri zing mill. Saw mi ll. 
Firearm, magazine. J. M. & M. S. Browning, Miter machine. J.  J. Cowen . . . . . . . . . . . . . . . . . . . . . . . . . . 409.455 

409.599. 40J,6(X) Moulding ma·chine, �and, W. O. Leeder . . . .. . . . .. . . . .  409.471 

Fire escape, J. Slough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.511 Mortar from freezing, compound for preventing, 
�'ire extingui8her, S.  H. Timmons . "  . . . . . . . . . . . . . . . 409,312 G. Garrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.:m7 

Fireman's mask, '1\ E. Richet . . . . . . . . . . . . . . . . . . . . . . . 409.428 Mot.or. See Vehic le  hand motor. Water motor. 
Floor jack, \V. W. lrwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,403 Motor. Peck & Rozzelle . . . .  � . � :  . . . . . . . . . . : . . . . . . . . . .  408.231 

Fluid releaser. automatic electr;cal, B. S. Moly- Musical in strument, C. W. Burgess . . . . . . .. . . . . .. . . . .  40!-l.:·H5 

neux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.364 Nail extractor· and box open er·, combined. D. C. 
�'olding box 01; crate, J. C. & W. I,. Thompson . . . .  409,523 Hawkins . . . . . . . . . . . . . . . . . . . . . .. . . : . . . . . . . . . . . . . . . .  409.355 

Fork. See Hay fork. N egative. stri pped, 1I�� Schmalz . . .. . . . . . . . . . . . . . • . . . .  � 4�.W1 

�'l'ame. See DryiuR' frame. Nut lock, C.  E' -Jenkins . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . .. 409\204 
Frog, spring, · F. C. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.539 Oil burner, J . Brag-g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,500 
Fruit picker.: J .  B. Marshall . . . . . . . . . . . . . . . . . • . . . . .  409,296 Oil cuP. E. Lunkenheimer . . . . . . .  : . . . . . . . . . . . . . . . . .. . . ·409.215 

:Furnace. S.ee . Boiler ·  fur.ns.ce. Petrol�um fur- Ore concen trator, dry, C. F. Jacob8on . . . . .  � . . . . · .· . . 409.5&9 

nace. Smelting -furnace. PaddlewheeJ, feathering, J. Williamson: . . . . .
.
. . • � ..• .499,440 

Furnace, W. R. Roney . . . . . . . . . . . . • . . . • . . . . . . . . . . . • . . .  409,6.,0 Paper bag and twine holder, C. A_ Lowry . . . . • . . .  :. '\09,213 
Furnace grate. W. R. Roney ... . . .  . . . . . . . . . . . . . . . . . . .  409,305 Paper for cigarettes or other purposes. machinery 
Gauge glass tubes, device for protecting, E. for cutting and winding strips of, L. Lacroix, 

Engels . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . .. . . . .  409.280 Fil • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  409,408 

G aull e  knife, W. E. Brock. . . . .  . . . . . .  . . . . . . .  . . . . . . . .  409.629 Papermaking machine, J. Hatch . . . . . . . . . . . . . . . . . . .  409.201 

Gauge knife. C. F. Spery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,4:l3 Paving composition, C. Richard.on . . . . . . . . . . . . . . . . .  409.504 

GalvanIc battery, G. C. Ward . . . . . . . . . . . . . . . . . . . . . . .  409.259 Pencil sharpener. B. T. Whitehouse . . . . . . . . . . . . . . . .  409.880 

Game board, J. Snell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.251 Permutation lock. J. M. Pllaum . . . . . . . . . . . . . . . . . . . . 409.496 
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j'titutifit �tuttitau. 
Petroleum furnace. J .  A .  S. Gray . . . . . . . . . . . . . . . . . . . .  409,5i6 ! Stone planing machine, E. Smallwood . . . . . . . . . . . . . . 409,249 1 Paper and envelopes, writing, G. H. Dickson's 
Photographic develuping bath, C. Spiro . . . . . . . . . . . .  409.618 Stone. stamping machine for moulding artificial, 800M . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . • • . . • . . . . . • . •  16,94;{ 
Piano action, H. L. Hone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40�,325 J. Winkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.542 Planters. check row cOfn, H. P. DeuBcher Com-
Plano case, H. 'V. Smith . . . . . .  _ . . . • . . . . . . . . . . . . . . . . . 409.f)1;� Stool, piano, W. Heap . . . . . . . . . . . . . , . . . . .  , .  . . .  • . . . .  409,585 paoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • . . • • • • . • • • •  16,94'! 
Picker. See �'ruit picker. Stopper. See Bottle stopper. Puzzles, :\1 . Warnier . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . le,955 
Picture haneer. adjustable, L. Messer . . . . . . . . . . . . . .  40fl,64-t Stove, heating, Collins & Burgie . . . . . . . . . . . . . . . . . . . .  409.452 Rubber boots and shoes and all kinds of rubber 
Piles, machine for cutting of, E. J. Weston . . . . . . . .  409,.)42 Stove, straw burning cook, G. Laube . . . . . . . . . . . . . . .  409,209 and oil clothing, also rubber hose and tubing, 
Pin. I>ee Rolling pin. Stove, vapor burner, G. B. McClelland . . . . . . . . .. . . . . 409,321 Day Rubber Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,941 
Pine fiber, W. Latimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4OO,f,os Strap for packing boxes, W. J. Pierpont . . . . . . . . . . . .  40:J,499 Sheetings, bleached cotton, A. N. Beckwith . . . . . .  16,939 
Pipe. See Sheet metal pipe. Straw stacker, J. F. Gaumer . . . . . . . . . . . . . . . . . . . . . . . . 409,398 !:)oap, facial • •  J. H. Woodbury . . . . . . . . . . . . . . . . . . . . . . . . .  16,tf58 
PIpe casing or conduit, A. & E. L. Wyckoff . . . . . . . 40!�.265 Striking machine. coin-freed, H. Cooper . . . . . . . . . .  409,453 Tobacco. cheWing, Bitting & Hay . . . . . . . . . . . . . . . . . . . .  1fi.940 
Pipe coupling, D. Lippy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,473 Sugar, refining. H. E. Niese . . . . . . . . . . . . . . . . . . . . . . . . . . 409,333 Tobacc0. cured, W. H. Snow . . . . . . . . . . . . . . . . . . . . . . . . . .  16,953 
Pipe elbow or section, C. B. Cooper . . . . . . . . . . . . . . . . . 40n,Gin Supporter. See Shaft supporter. Tobacco pipetil, Ruth Pipe Company . . . . . . . . . . . . . . . . 16.9:')2 
Pipe joint, flexible. D. \V. �lagee . . . . . . . . . . . . . . . . . . . 40H.216 Suspender end, E. B. Stimpson . . . . . . . . . . . . . . . . . . . . . . 409,3:>8 Velvets and plushes, Peltzer Gebruder . . . . . . . . . . . . . . 16,946 
Piston rod guide, D. Hastin�s . . . . . . . . . . . . . . . . . . . . . . . 401).199 Suspension hook, L. F. Roller . . . . . . . . . . . . . . . . . . . . . . . 409,239 
Pitcher, ice. E. PlayLer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,423 Swing-, G. W. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,545 

Plane, moulding. E. D. Johnson . . . . . . . . . . . . . . . . . . . . . 409,405 Table. See Ironing table. 
Planter, check row corn , S. D. Reynolds . . . . . . . . . . . . 409,502 Table and chair. combined, W. O. Whitney . . . . . . . . 409,429 
Plastic mineral composition, J. L. Hastings . . . . . . . . 409,584 Tally sheet. B. Ii" McMil lan . . . . . . . . . . . . . . . . . . . . . . . . . .  409.223 
Plow. J. B. Hawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,202 Tank. See Water tank. 
Plow beam, N. W. \Vil liams . . . . . . . . . . . . . . . . . . . . . . . . .  4OIJ,fl2:1 Tap and bushing for barrels, G. W. Jackson . . . . . . .  403,288 
Post. �ee ii'ence post. 'relephone switch system. C. C. Gould . . . . . . . . .. . . . . 409,574 
Post office lock boxes, frame for doors of, B. H. Thermometer, J. D. Ward . . . . . . . . . . . . . . . . . . . . . . . . . .  409.379 

Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 409,559 Thermostat, A. M. Butz . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,316 
Pot. See Glass melting pot. Tinner's fire pot. Thi1ls into conplings, device to assist in the inser-
Potato digger, D. Levarn . . . . . . . . . . . . . . . . . . . . . . . . . 409,472 tion of vehicle, F. J. Porter . . . . . . . . . . . . . . . . . . . . . .  409,300 
Potato digger, J. A. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.29B Thread and winding the same on shuttle bobbins, 
Pouch or bag, G. H.  Adams . . . . . . . . . . . . . . . . . . . . . . . . . . 409,159 machine for waxing, D. H. Campbel l .  . . . . . . . . . . 409.270 
Powder separator, E. F. Ward . . . . . . . . . . . . . . . . . . . . . 40:lj258 Ticket, railway. L. D. Heusner . . . . . . . . . . . . . . . . . . . . . 400.203 
Press. See Baling pre�H!. Time and wage indicator, J. r.r. Rice . . . . . . . . . . . . . . . .  409.503 
Pressure regulator, M. Hast ings . . . . . . . . . . . . . . . . . . . 409,200 Time lock, J .... F. Munger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,220 
Pressure regulator . .aas, H. J. Bell . . . . . . . . 409,626. 40:'.627 Tinner'R fire pot, J. S. Hull . . . . . . . . . . . . . . . . . . . . . . . . 409.358 
Printing pyroxyl ine compounds, C. F. Hrady . . . . . . 409,345 Toy, G. W. Nusbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,521 
Pulley. split., M. O. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . 4WJ,427 Toy, automatic, F. Noecker . . . .  . . . . . . . . . . . . . . . . . .  409.488 
Pul ley, wooden, M. O. Reeves . . . . . . . . . . . . . . . . . . . . . . .  40�,426 'I'race, A. W. Bricken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,166 
Pulverizing mil1 , J. K. Griffin . . . . . . . . . . . . . . . . . . . . . . . . 400.579 Trap. See Animal trap. 
Pump, W. Boekel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409 , 163 Trestle, G. W. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,544 
Pump bucket, cha:n, A. D. Crosby . . . . . . . . . . . . . . . . . . 409,5f)2 Trestle brace, G. W. Zeigler . . . . . . . . . . . . . . . . . . .  1 . . . . . 409.543 
Pump governor, .J. '1'. Pine . . . . . . . . . . . . . . . . . . . . . . . . . . 409,500 Trimming for fabrics, J. D. Morley . . . . . . . . . . . . . . . . .  4(Y.l,416 
Punch, check. F • .  J. Lockwood . . . . . . . . . . . . . . . . . . . . . . 409,2�H Truss, J. J. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40\1,299 
Railway brake, A. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.536 Truss hoop, L. Roth. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  409,241 
Railway gate, R. C, Douglass . . . . . . . . . . : . . . . . . . . . . . . .  409,177 rrubing, single ply spiral, E. K. Coas . . . . . . . . . . . . . . . . 409,171 
Railway. pneumatic. W. L. Judson . . . . . . . . . . . . . . . .  40n,205 Turning-off machines. trimming and brushing at-
Rnilway signal. R. \V. Norwood . . . . . . . . . . . . . . . . . . . . . 409.1148 tachment for, N. 11. Bruce . . . . . . . . . . . . . . . . . . . . . . . 409.557 
Railway switches, safety attachment for, Brown Type writing machine, F. �::. Gladwin . . . . . . . . . . . .. . . 409,f.l55 

& Gough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,168 Typewriting machines, ink ribbon mechanism 
Railway switches, .afety lock and shackle for, W. for, J. �'. McLaughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.613 

H. Caine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40g,388 Typewriting machines, prir:.ting mechanism for, 
Railway system. electrical, E. E. Ries . . . . . . . . . . . . . . 40P.237 A. 1. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  409,28fl 
Railways, applying Mand to rails of, J. Gresham . . . 409,578 Valve attachment for gauge cocks, safety. F'. 
Railways. automatic switch for horse, Binns & Mears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  409,217 

Wolff . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.268 Valve, eiectric, Wheeler & Clark . . . . . . . . . . . . . . . . . . . .  409,170 
Railways. trolley for electric, J. G. Dickson et aZ . 409.603 Valve gear) C. Hartung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4Of},197 
Rake. See Ha.nd rake. Valves, safety nut for, J. H.  Beckman . . . . . . . . . . . . . .  409,553 
Refractory compound, ,J. f •. Hastings . . . . . . . . . . . . . . 409.583 Vapor burner, C. H. Childs (r). . . . . . . . . . . .  . . . . . .  . .. . .  11.024 
Registering machine, ticket and cash, J. Pforz- Vehicle hand motor. A. E. Harrell . . . . . . . . . . . . . . . . . . 409.581 

heimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 409,649 Vehicle funning gear, If. B. Parker . . . . . . . . . . . . . . . . . 409,298 
Regulator. See Feed regulator. Pressure regu- Vehicle seat, C. S. Beebe . . . . . . . . . • • . . . . . . . . . • . . • . . . .  409,445 

lator. Vehicle, two-wheeled. K. A. Brigham . . . . . . . . . . . . . .  409,346 
Revolving signal, Warren &·Radford . . . . . . . . . . . . . . . 409.534 Vehicle, two-wheeled, G. Geddes . . . . . . . . . . . . . . . . . . . . 409,321 
Rivetin" machine, Delaloe & Piat . .  . . . . . . . . . . . . . . . . 409,393 Vehicle, two-wheeled, Howard & Healy . . . . . . . . . . .  409,588 
Rock for paving. roofin2. and buildin2" purposes, Vehicle, two-wheeled, Parks & Kimball . . . . . . . . . . . . 409.422 

bituminous sand, Patterson & Groat . . . . . . . . . . . .  409,493 Vehicle wheel, A. R. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  409.610 

Rockers, spring and bracket connection for plat- Vehicles. spring bearing block for, F. Selle . . . . . . . .  409,245 
form, G. J. Shults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,509 Ventilator, W. Y. Ober . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,224 

Rolling pin, adjustable, L. Curti • . . . . . . . . . . . . . . . . . . . . 400,564 Ventilator, B. M. Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . .  400,525 
Rooting, sheet metal , S. Slocombe . . . . . . . . . . . . . . . . . .  409,5lO Vermifuge, "\-V. Daw�on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,17.5 
Ropes, hitching device for, I. E. Palmer . . . . . . . . . . . 409,221 Vessels, raising sunken. J. Wanner . . . . . . . . . . . . . . . . 409.257 
Rotary bolt, J. B. Cornwall . . . . . . . . . . . . . . . . . . . . . . . .  409,632 Wagon, lumber, IV. & J. H. Leonhardt . . . . . . . . . . . •  409,411 

A Pl'inted copy of the speCIfication and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent deSIred, and remit to Munn & 
Co., 361 Broadway. New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore­
going list, provided they are Simple. at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions a.ddress Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 

Insi de Page, ench iU8ertion - _ _  7:i cents a lIue. 
Back I--nlle. ench i nse rtion _ _ _  91.00 a l ine. 
The above are charges per agate line-about eight 

words per line. This notice shows the width of the line, 
and is s�t in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ment, a8 the letter press. Advertisements must be 
received at publication office as early as Thursday morn ... 
mg to appear in next issue. 

U SE ADAMANT WALL PLASTER 
It is Hard, Denllile, R n d  

A db�si v e .  Does not check 
or cmck. It is impervious 
to wind. water, and disease 
germs. It dries in a few 
hours. It can be applied in 
any kind of weather. It is 
in general nse. JAcenses 
granted for tbe mixing, 
using, and selling. Address 

ADAMANT MFG. GO. 
"1 E. Genesee Street, 

S}'rncu8e, N. Y. 

ICE-HO USE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup­
PLEMENT, :)9. Price 10 cents. 1'0 be had at this office 
IUld of all newsdealers. 

Screw Cut­
ting Auto­

matic Cr081f 
Feed, etc. 

Catalogue 
}'ree 

of all our 

Rotary engine, T. E. Keavy . . . . . . . . . . . . . . . . . . . . . . . . . .  409,591 Walking beam, J .  Bly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,385 FI"ne Taps, OJ'es , Reamers, Etc Sack bolder, J. B. Harman . . . . . . . . . . . . . . . . . . . . . . . . . . 409,195 Washing and starching machine. Ii" M. Watkins .. 409,535 • 
Saddle, ridiug, S. lIainkel. . . . . . . . . . . . . . . . . . . . . • . . . . . .  409,32.1 Washing machine, H. H. G ilford . . . . . . . . . . . . . . . . . . . . 409,399 
Sash balance, L. W. Doren . . . . . . . . . . . . . . . . . . . . . . . . . . . to9,5ti9 Washing machine, II. H. & S. D. Palmer . . . . . . . . . . .  409,226 
Sash balance, N. J .  Skaggs . . . . . . . . . . . . . . . . . . . . . . . . . . 409.376 'Va�htng machine, A. Rammoser . . . . . . . . . . . . . . . . . . . 409,501 
Sash lift, G. Hasenpdug- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40\1,582 \Vatch , cane or parasol , J. W. A.llen . . . . . . . . . . . . . . .  409.267 
Sawdust burner, H. L. Hildreth . . . . . . . . . . . . . . . . . . . . . 409,285 Water elevating apparatus, I. T. Dyer . . . . . . . . .. . . . . 409,27� 
Sawmill carriages, feed mechanism for. A. E. Water heater. G. C. Blackmore . . . . . . . . . . . . . . . . . . . . . . 409,314 

Hoffman . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.464 Water indicators, electrical circuit closer for, F. 
Sawmill, circular, E. C. Wiley . . . . • • . . . . . . . . . . . . . . . .  40ll,�61 M. Dunn et al.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,460 
Sawmill head block, Smith & Myers . . . . . . . . . . . . . . . .  4OP,517 Water motor, J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,514 
Sawmill head blocks. dogging device for, S. R. Water or steam, or both, apparatus for matntain-

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,516 ing a supply of bailing, C. J ones . . . . • . . . . . . . . . . .  40'J,360 

Saw tooth. removable. P. Cardiff . . . . . . . . " . . . . . . . . . .  409,271 \Vater tank or cistern, R. H. Mason . . . . . . . . . . . . . . . .  409,OOfJ 
Scaff'old, E. Brooksmitb . . . . . . . . . . . . . • • . . . • • . . . . . . . . . . 409. 167 ",Taterproofing compound. T. Manahan . . . . . . . . . . . 409.479 
Scales, weillhing, R. E. Glover . . . . . . . . . . . . . . . . . . . . .  , 409,Hll \Veeder, lawn, M. A. Stebbins . . . . . . . . . . . . . . . . . . . . . . . 409,619 
Scarfing machine. E. B. Rich . . . . . . . .  . . . . . .  . . .  . . . . . .  40U,;;;;7 Weigher, automatic grain. E. A. Hoover . . . . . . . . . . . 409,;{26 
Scourer and cleaner, R. Steel . . . . . . . . . . . . . . . . . . . . . . . . 409,652 \Veighing machine, E. Roche . . . . . . . . . . . . . . . . . . . . .. 409,302 
Screen. See Window screen. \Velding, device for preparing tubes for, H. Jeff-
Screw blanks, machine for dressing the ends of, rey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,611 

G. E. Witherell . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  4O!1.441 Wells , sinking, H. W. Blaisdel l . . . . . . . . . . . . . . . . . . . . . .  400,441; 
Screw cutting die stOCk, Sternbergh & Pemberton 40\1,253 Wheel. See Car wheel. Metal wheel. Paddle-
Screw cuttin� bead, A. B. Landis . . . . . . . . . . . . . . . . . . .  40;).208 wheel. Vehicle wheel. 
Seat. See Car seat. Vehicle seat. Wheels, manufacturing metal, J. R. Little . . . . . . . . . 409,474 
Secondary battery, C. S. Bradley . . . . . . . . . . . . . . . . . . 409,448 Whill:letree hook, Cutbirth & Summp,rs . . . . . . . . . . . . 4ml,l74 
Secondary battery. C. A. }1 ... aure . . . . . . . . . . . . . . . . . . . . . . 40fl.178 Wick adjusting mechanism, C. P. Goodspeed . . . . . .  40tl.6;m 
Self�sealing jar, J. W. Bulger . . . . . . . . . . . . . . . . . . . . . . .  40U.16�) \Vinding bandages. etc . •  device for, H. C� Block . . .  40:),447 
Separator. See Grain and seed separator. Pow- \Vindow, C. A. Sigle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,310 

der separator. WindOW holder, E. E. De Kalb . . . . . . . . . . . . . . . . . . . . . .  409,635 
Sewing machine, shoe. A. Eppler, Jr_� . . . . . . . . . . . . . . 409.281 Window screen. A. L. Benedict . . . . . . . . . . . . . . . . . . . . . . 409,55& 
Sewing machine. sole. J. E. Bertrand . . . . . . . . . . . . . . .  400.16l 'V in dow, swinging, E. E. De Kalb. . . . . . . . . . . . . . . . . 4{)IJ,634 
Sbaft supporter, vehicle. H. F. Welch . . . . . . . . .. . . . . 40B.6Z1 Wire cable for fences, etc., machine for making. 
Sheet metal pipe, C. f,. Hart . . . . . . . . . .  . . . . . . . .  . . . . . .  409,l�6 Sieg & Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,248 
Shingle. sheet metal. Brown & Thorn . . . . . . . . . . . . . .  400,387 \Vire forming machine, � .... B. Manville . . . . . . . . . . . . 409.643 
Sboe burnishing machine. S. Ross, J r  . . . . . . . . . . . . . . 409;l4u \Vire stretcher, Arnold & Yergin . . . . . . . . . . . . . . .. . .  409.597 
Shutter fa8tener, L. Whitehouse . . . . . . . . . . . . . . . . . . . .  409.4:18 'Vire tightener, J. S. Guyton . . . . . . . . . . . . . . . . . . . . . . . . 409,322 
Shutter worker, R. W. Jorres . . . . . . . . . . . . . . . . . . . . . . . 40�,,06 Wire tightener and splicer, S. P. R. Taylor et al . . •  409,434 
Sifter, flour, R. Olp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,4!JI Work holder, W. J. Muncaster . . . . . . . . • • • • . . . . . . . . . .  409,;)67 
Signal. See Rai lway signal. Revolving signal. Wrench and oil can , combined. S. H. Loso . . . . . . . . . 409,476 
Signalin" apparatus. nautical, 1'. Smith . . . . . . . . . . . . 409.250 Yoke attachment, neck. R. W. McMaster . . . . . . . . . .  409,332 
Siphon closet, H. C. Weeden . . . . . . . . . . . . . . . . . . . . . . .  409,341 ZirconiuIll nitrate, obtaining, C. A. Von Wels-
Sled runner, shoe for, J. R. Campbell . . . . . . • . . . . . .  409,:117 bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,653 
Sleigh knee, H. P. Titus . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  409,378 
Slotting machine, device for tilting the tool of a, 

J. C. CaldwelL .  . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  4oo,�51 DESIGNS. 
Smelting furnace, J . . T.  Williams . . . . . . . . . . . . . . . . . . . 409,541 Badge, J. K. Davison . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . .  19,271 
Smoke house, E. C. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.iH9 Clock case. G. W. Bidwell . . . . .. . . . . . . . . . . . . . . . . 19,2611, 19,270 
Soldering iron heater, J. S. HUll . . . . . . . . . . . . . . .  409,357 Dish, C. E. Haviland . . . . . . . . .  . . . . . . . . .  . . . . . . . .  19,273, 19.274 
Sole edge trimmers. manufacture of cutting l1�lectric li�ht shade, A. Howard . . . . . . . . . . . . . . . . . . . . .  19,275 

wheels for, E. E. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,598 ElectriC light shade, J. Webb . . . . . . . . . . . . . . . . . . . . . . . . . 19,27" 
Sole shaping machine, T. A. Bresnahan . . . . . . . . . . . . 4(Y.),26}l �'Iower pot, J. G. Whilldin . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,250 
Sower, broadcast seed, Ru Ton & Gore . . . . . . . . • . . . .  4{J.),an Handle for tableware, R. H. K lingel . . . . . . . . . . . . . . . .  19,27(; 
Spa:k arrester. J. B. Barnes . . . . . . . . . . . . . . . . . . . . . . . . 40!�.3H Hardware, ornamentation of. J. E. Harbster . . . . . . .  1!=l,272 
Speed measurer, J. 1.  '11hornycroft . . . . . . . . . . . . . . . . . .  409,524 Pen or pencil holder. fountain, E. Todd, Jr . . 19,277, 19.278 
Spinning machines. tension regulating device for Stove. gas, H. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,281 

driving bands of, E. Maertens . . . . . . . . . . . . . . . . . . . 40H,412 
�p inning mule. E. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,28fl 
�pinning spindle support, B. N. Goodale . . . . . . . . . . . 409,6:;8 TRADE MARKS. 
Spouted can, E. \1\ Dieterichs . . . . . . . . . . . . . . . . . . . . . . . 409,')50 
Spring. See Door spring. 
Stamp canceling device, �.,. Horn . . . . . . . . . . • . . . . . . . .  409,640 
Stamp. perforating, C. C. HilL . . . . . . . . . . . . . . . . . . . .. . .  409,824: 
Stamps, device for carrying and applying postage, 

J.  H. Hager . . . . . .  . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . .  400,283 
Stand and pad or tablet, combined, H. H. Unz . . . . 409,340 
Stapling implement, H. F. White . . . . . . . . . . . . . . . . . . . 409,540 

Steam boiler, F. Kitten . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  409,5��4 
Steam boiler, R. R. Zell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,313 
Steam enlline. J . Curtis . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  409,563 
Steam engine. Dennis & Shoemaker . . . . . . . . . . . . . . . . 409,457 
Steam engine, M. W. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,2�4 
Stirrup, J. Bull . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,558 
Stone grinding and polishing machine, J. 

Boots and sboes. Ameri<>an Shoe Company . . . . . . . . .  16.936 
Cards. playing, Robinson & Brandoo . . . . . . . . . . . . . . . . 16,951 
Carpets,· Brussels, M. J. Whittall . . . . . . . . . . . . . . . . . . . . .  16,957 
Corsets, J. R. Freud . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . •  16,945 
Corsets, K. B. Sonnehill & Son . . . . . . . • . . . . . • . . . . . . •• . • 16,�54 
Flour, G. V. Hecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  16,948 
Food for infants and invalids. milk, Reed & Carn ... 

rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  16,950 
Horse blankets, W. Ayres & Sons . . . . . . . . . . . . . . . . . . . . 16,9.17 
Horse nets, W. Ayres & Sons . . . . . . . . . . . . . . . . . . . . . . . . .  16,938 
[nk, writing. C. P. Dimitry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,94A 
J ute products, such as twine. bagging-, carpeting-s, 

oil cloth, and the like, Chelsea Jute Mills . . •. . . . .  16,948 
Lye, powdered, E. Myers & Co . . . . . . . . . . . . . . . . . . . . . . . .  16.94n 
Metallic tubes of all deSCriptions, We1dless Steel 

McEnerney . . . . . . . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . . . .  409,419 Tube Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16J)56 

I,l gh tninll' and Green River Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines, Punch ... 

ing Presses, Tire Benders, Tire Upsetters, and oth ... 
er Labor Saving Tools. Send for Price List. WILEY & RUSSELL M FG,  CO. , Greenfield, Mass. 

INGERSOLL-SERGEANT 
ROCK D R I L L CO. 

1 0  I'ark Place, N .  Y. Rock Drills, 
Air Compres!:lors, 

Stone Channeling Machines 
Coal eu t ters, 

Diamond Core Drills, 
BOilers, HOists, 

Electric Bla8tin� Batteries, 
Complete Plants of :�:iii:¥;����: 

ing. and Quarrying Machinery. 

THE POISON OF TYPH OID FEVER. 
-:-A paper by Dr. Cyrus Edson, sbowing that this disease 
IS easily preventable and that i t is discreditable to our 
civi l ization that it should exist, Contained in SCIEK .. 
'l"IFIC AMERICAN S I:PPLEME>lT, No. 6S7' . Price 1 0  
cents. To be had at this oll:lce and from al l  newsdealers. 

T E L E 1W: E T E B. S. 

THERMOMETERS, 
PRESSURE GAGES, 

BAROMETERS 
HEIGHT OF WATER GAGES. 
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UNEQUi-LED 
For House. Barn. 

and all out-buildings. 
Anybody can put it on. 

PRICE LOW. 
Write for Sample and BooTr. 

4:-", \\' el'!it H' way, 1\ e w  l:. ork. 
I N D I A N A  PAI N T 8£ R O O F I N C  CO. 

State size roof. Mention SCI. AM. 

SEBASTIAN, MAY &CO'S 
Improved Screw Cutting \1I!1!i/1��ii 

�::e�LATIIES 
Drill Presses, Chucks,  D rills, 
Dogs, and machinists' and ama­
teurs' outfits.  Lathes on trial. 
Catalogues mail ed on application. 
165 W. 2d St., Cincinnati. O.  

o o o 

BIT "Quare, Oval , o r  Round i!!mooth 
Holes. For Carpenter, Cabinet, and 
Pattern work, � inch, 50 cents, set $4.00, 
mal1ed tree. Bridgeport Gun Implement 

. Co., 17 Malden Lane, New York. 

0 0 0  

J AMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in SClEI\"TIF IC AM�:RICAN SUPPLE­
.ME�T, No. :i 9 � .  Price 10 cents. To be had at this 
office and from all newsdealers. 

I")hoomq� 
DIES AND OTHER TOOLS ��obIUIIa4I.. 

HAMMERS .::� :'���Dc;.�:-:' Stiles I< Parker Press Co1 
1II14dlcWWllt CoDD.o 

Branch Office and Factory, 203, 205 & :lO7  Center St., N. Y. 

TYPEWRITERS 
Send for New lIIustrated Catalogue descl"iblng all Ma­

chines. Largest stock in America. 
New or Second ... hand Typewriters of all makes. 

Machines Rented. in any pa·rt of the cOUintry. Supplies in 
abundance. Prices the lowest. 

N A TIONAL T Y PEWRITER EXCHANGE, 
1 6 1  La SolIe i!!treet, Chicogo, HI. 

BICHROMATE BATT ERIES. - DE­
�����:
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lighting. W ith 7 figures. Contained in  SCII'·NTIF I C  
AMERICAN SUPPLKME:\T, No. 6 9 0 .  Price 1 0  cents. To 
be had at this oll:lce and from all newsdealers. 

:L\I.[ 0 T O:JaS. 
The most efficient and economi­
cal means of obtaining from one-
���;�J'� fi�

e
���g:8;�?cl.

er
d��� 

the greate�t amount of work with 
the use of the smallest 8tream 
of water, specially adapted for 
running cheaply and efficiently, 
Printing Presses, Elevators. 
Churcb Organs, Coffee MiJ J&, 
Sewing Machines, Lat.hes. Den­
tal Contrivances. and in fact, 
any 

.r���11�
f
m���

ha
l:;�·,

.
R u l i e  

Street. Bin�hnmton, r\ .  Y .  

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction, with one 
illustration of cold house for preservlnll' fruit from 
season to season. The air is kept dry and pure through_ 
out the year at a temperature of from 34,.0 to 36°. Con­
tained in SCIENTIFIC AMERICAN SUPPLRMENT No. 1 1 6. 
Price 10 cents. '1'0 be had at this Office and of all news_ 
llealers. 

O I L  E N O I N ES.  
�"'or Printers, Steam Yachts, 
pumping water, sawing wood. 
��:,

i
�ec�:�f�:.

a
�,to

C
lW�p: 

}"'uel. Kerosene. N o  d u st. 
Automatic in fuel and water 
supply. Illustrated Cata-
10gue free. See illustrated 
notice in Sci. Am. Aug. 4.1888. 

ENGINE CO. 

USEFUL · BOOKS. 
Manufacturers, AgTIculturists, Chemists. Kngineers. Me.­

chaniCS, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books througb tbe mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been publlshed for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it, will be mailed 
to them. Address, 
M V N N  &; CO • •  361 Broadway. New York. 

© 1889 SCIENTIFIC AMERICAN, INC.
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A Great Repository of Practical and 

Scientific Information. ' 
One of the l!'uUest, Freshest, and Most ValuablAl Handbook. 

of the Aue. TndUipensablAl to Every Praetical Man. 

lSTC> � E'l.E.A..:J:>Y'. 
P rice $2 .00. 

Free of Postage to any Address in the World. 

Th� T��hn�-�hlmi�,l RI�li�t D��k : 
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German of Drs. \\' inckler, Elsner, Heintze . •  "tierzinski, 
Jacobsen. Koller. and Heinzerling. with additions by 
William r:l\ Brannt, Graduate of the Ruyal Agricultural 
Col1eg� of Eldena, PJ'ussia, and William J-L "�ahl, Ph. 
D. (He,d. ) ,  Seeretary of the Frankl1n Institute. Phila­
delphiu, author of " Galvanoplastic Manipulations." 11-
l�b��lgg��t�� �����i���'a�I�� cl�i��:ii�,

v
c��s� ��f�:� 

ed. containing an immense amount and a great variety 
of maUer. 

Price $2 .00, free of postage to any address in the 'World. 

te�1 f�r;Y:::;o%;;�f'Jfoe%k.
s
�::r:t �J'j;�e ����;lr�'7� 

any one in any part oj tile TVorld who will jUTnUih his ad­
!WeBS. 

H E N R Y CA R E Y  B A I R D  &. CO . ,  
INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Waln ut St . .  Philadelphi a, Pn . . U. I'l. A .  

ARCHITECTURAL BO OKS. 
Usefu l ,  Beautiful ,  and Cheap .  

'1'0 any person about t o  erect a dwelling house o r  8ta­
ble, either in the country or city. or any builder wishing 
to examine the latest and best plans for a churcb .  school 
house. club house, or any other public building of high 
Or low cost, should procure a complete set of the ARCHI­
TECTS' AND BUILDERS' ED1T IOX of tbp. SCLE:\TIFIC 
AlIlnnCAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build fur themselves they will 
find the work suggesti ve and most useful. They contain 
colored plates of the elevation, plan, and detail draw­
In",s of ulmost every c iass of buildin�, with speclfiea-
tion a.ld Rvproximate cost. · 

' 

Seven bound vol urnes are now ready and may be ob­
tained, by mail, direct fr(Im the publishers or from any 
newsdealer. Price, $ !.OO a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO.,  Publishers, 
361 Broadway. New York. 

TO INVENTORS 
�ND MANU FACTURERS 
T h e  58th A n n u a l  E xh i bition 

-OF THE-

OFFER ! 
This cut is exact size of our 65c. 
razor steel, 2 bl�e. warranted 
Knife. Our production, 900 doz. 

monthly. Price to 
new customers. for 
aw h  i l e  j postpaid, 
4�c . ,  ;; for i!i2. 

Blades made on ; file te,ted ; 
e d free if 

�end for 64 
page free i l lustrated 

Stl'eet, T O L E D O ,  O H IO .  

1 57 
STEEL TYPE for TYPEWRITERS, 

Stenc i l s ,  Steel Stam ps, Rubber 
and M etal Ty pe Whee ls ,  

lIiew Y Ol'k Stenci l Work., nUl's. 

100 Nassau Street, New York. 
'1'0 Buildel's.-Ol<'FTC'E O"F' TIlE "FiNGINEER T\\'EJ.JFTH 

TilE BOOKWALTER CASTING CO. 

LIGHT-HOlTSE D I :O;TIUC'l', San Francisco, Cal. , A'ltl]ust 
7. 188�.-Sealect proposals ''' i l l  be received at this offl('e 
until 12 M . ,  on September 28. 1�8n, for furnishing the m a ­
terial nnel. labor of aJ I  idnds nece��ary for t.he compl et i �  I I ]  
�nd del ivery. on the � ite . of the metal work for Poi n t  
] ... oma IAght.Hnuse, California. Plans, specificat ions 
form� of proposal. and other i nformation rna" be ob� 
taine,d on application to this office. The right i s  r'eserved 
to reJect any or  all bids. and to waiTe any defect�. 
1.���ifll�'L�Ift�i5r;i.�Iajor of En{linecn:, U. S. A., Enuineer 

Are now funy prepared to furnit'!b �teel Castings on short notice. of any size and pattern, made under the 
� <'» C>  __ �.A.L'X' '''� .A..NX> �C>�E�'X' :E" i"- 'X'E N 'X'S. 

These castings are guaranteed to be 80und and true to the pattern, and of unequaled tensile streng-th afld ductility. 
Ad d ress T H E  B O O K W A L T E R  CAST I N C  C O . ,  S p ri ngfi e l d ,  O h i o .  FORE IGN PATENTS 

2 to W H. P. 

EtoDomy, Reliability, 
Simplicity, Safety. 

The MOTOR of 19th CENTURY. 
lJi,�k, ���

s
�� 1::i/ J::�.

ce'Jg '1°oifer::� 
No :h-'ire ! No Steam ! No Ashes ! 
No Gauges ! No Engineer ! A per­
fectly safe Motor for an p]ac�s and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars. etc., address 

Charter Gas Eng ine CO. 
P. O. Box 148. Sterlinlr, Ill.  

COMPOSITE GE ARING.-BY PROF. C. 
W. MacCord. Sc.D. How to construet the teeth oC 8 wheel in which the involute and epicycloidal systemfo 
are so combined as to secure advantag es which could not, under the given conditions, be realized by the use of eit.her system alone. With 3 figures. Contained in �(,IE:'\TIF1C A l\H�RI(",AN SUPPLEMEXT, No. ti9:i . Price 10 
eents. To be had at this offiee and from all newsdealers. 

KEEP COOL ! 
C L A ltK'S Light . Runn ing Ventilating 

F.A..lSTS. 
Adapted for Ventilating and Dry­

ing of every description. 
Catalogue free. 

GEO. P. CLARK , 
Box T.l, Windsor I.locks, Conn. 

Agent, 744 B'way, New York. 

Steam! Steam!  
Q u a l ity H i g h e r, P rice Lower. 

For Strictly Cash, Complete Fixture. exeept Stack. 
2·Horse Eureka Boiler and Engine,  • $ 1 35 
4· " " " " "  • 2 I 0 
Other sizes at low prices. Before you buy get our prices. 

I .  W. PAYN E &. SONS, 
Dl'a w e t· 1) 6 .  E LM l It A ,  N .  Y .  

P U L" L EYS Cheapest, J.ightest, and Best. Made by 
• Hardwood Split P .  Co .. Menasha. 'Vis. 

BR ISTOL'S PATENT I 
THE I R COST R EDUCED .  �T

E
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c
ekll�y}aiepCp!lOe�dnG.t. 1 . y The expenses attendir.� the procuring of patents t o  

Requires no  special tools. most foreign countries baving been cons iderably re­
uf 5 0  inches sent pnpaia duced the ob!o<taclf' of cost is no longer in the way of a 

BRIS'l��,t; ,$ \'I�OG. C O .  arge proportion of our Inventors patentIng their inven_ 
Wnt e l'bul'y, Conn. I tIons abroad . 

Or 132 NASSAU s'r., Room 56, I t: A N A .),\ .-1'hc cost of a patent in ('anada is even 
_____________ N_e_W_y_O_rk_C_lt-.:.y_.___ less than the cost of a United States patent . and the 

former lllcludes the PrOVInces of OntarilJ. Quebec, �ew 
THE LAW AND PHOTOGRAPH Y.-A Brunswick, Nova Seotia, British ('olumbia and Mani-
paper by Morris Cooper, on the legal aflpects of pho- toba 

' 
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���� Th'e number of our patentees who avan them�e]ves of 

facfure and sale of immoral photographs, photographs the cheap and easy methud now offered for obtaining 
as evidence in courts of justice, and the l egal uses of 
E��t�£��:JT, �c?fI��:�ri�� 1�����:lf�\)e t:J;�i��f! i:;�nts in Canada is very large, and is �t·e�d ily increas-

office. and from all newsdealers. II: N C� 1� \ N n.-The new English law, which went into 

THE  PENNA. D IAMON D  D R I LL & MFG. CO . 
IIIRD S n ORO, l'A.,  Builders of High Class 
Steam Engines. Diamond Dril ling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

torce on Jan. 1st, 1885, cnab e8 parties to secure patents 
in G reat Britain on very modp,rate terms. ABritish pa ... 
tent includes England , Scotland, Wales Ireland and the  
Channe l  Islands. Great Britain is tl:e '"'ackn0w :edged 
finaT,cial and commercial center of the world. and ller 
goods are sent to every quarter uf the globe. A good 
invention is likely to realize as much for the paten tee 
it ... En�Jand as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almOflt every patentee in t.hi s  country T,O secure a pa­
tent in Great Britaiu .  whern his rights are as well pro­
jeeted as in the United States. 

O'J'H .. : lt C O U N 'j1 It l ES.-Patents are also obtained 
on very reuf'onable term� in France. Belgium ,  n ermany, 
Auo;:tria, Russia. Italy. 8l1ain ( the latter includes Cuba 
ana all the other :-:-panish Co]onies), Brazil, British India 
Austral ia, and tbe otner Brit ish Co �onies. 

Barnes' Feot·Power Mach inery ' An experienee of FORTY years has enabled the 
Co�plete outfits for Actnal Worksnop I publishers of 'l'HE SCI I�NTIFIC A ;\1 EHICA.� to estaulish 
:ri����:' ca�a����o��r 

t�l����(����i2f com�etent a.nd .trustworthY ag-e�cies in all the �ri�cipa] 
your No. 4 Lathe. [ do not see how it foreIgn countrIes. and it hflS always been theIr aIm to 
can be produced at such low cost. 1'he have tbe business of the'r  clients promptly and proper-
;:�t�iPI

e��n
f
t�r���::Jd; t��E

l�h��T� ly done and their interests fait.hfully guarded. 
day. and at night fee] as little tired A pamphlet containing a synopsis of the patent laws 
as if . I  .had b�en :walking around." of al1 countries. including the cost for eaCh . and othe Des��Pi�v: .rOH�I"l�t

A���eES CO., : information usefu � to persons contemplutmg the pro-
19'J\! HUBY ST .. Rockford. Ill. curing of patents abroad , may be had on app lication to 

-------------- -------------------------------------------------------_________ thls offiee. 

�=� HARRISON CONVEYOR ! I, lll lJ N N  & ( ' II •• Editors and Proprietors of THE SCI-
F.NTIFIC AMEHICAX,  c(Jrdial l y  invite aU persons desiring 

, any information re : ative to patents, or the registry of Ha!':rrlng Grain, Coal, Sand, Clay, Tar. B_ rk, ( inders, Ores, Seeds, &c. 
&,,��i�. 1 BORDEN, SELLECK & CO. , 1 Ma��'}::'rs, } Chicago, ilL 

American I nstitute of the C ity of New York / 

Wi l l  Open OCTOBER 2, 1 889. '�=����=:::�::::::�::�:=!;=:;;;=;;;;;;;;;;:;;::;;::::::::;:;::::::==. 

trade-marl{s. in tbis country or abroad. to call at their 
offices. 361 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 
answered. 

Intending EXhibitors must make early application to r A e I secure proper spMe and classification. For bianks and H N E R S PROGRESS MACH I N E  VVORKS, 
Information, addi-ess Ge neral Su peri n t e nden t ,  C L U T e H E S '  ..A.. &; F. EEO"'V'VN. 

A m e t'lcan Insti t u , e ,  N ew Y ork Uity. • 44 �a:rk. �1aoe. lST. "Y. 

Address, lllU S lIi  & U O . ,  
Publishers And  Patent Solicitors, 

361 Broadway, New York. 
BRANCH OFFICES : No. 622 and 624 F Street, PacifiC 

Bui ldlnl(, near 7th Street, Washinl(ton, D. C. 
The Pari s Exposition· · l l l ustrated. 

The SCIENTIFIC AMEItICAN SUPPI�EMEMT will for 
80me months to come contain iHustrations of the build­
}ngs and the most interesting objects to be seen at the 
�l�
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AMEHIC'AN SUPPLE!\'lENT wiU Rdd an intere8ting and 
useful feature to the publication, and subscribers to the 
regular edition of the SCIE�'I'IFIC AMERICAN. who are 
flot patrons of the SCIENTIFIC AMERICAN SUPPLEMENT, 
Rre advised to have their name enrolled on the SUPPLE. 
MENT subsC'ription list at once, so as to secure all the 
i l lustrated exposition numbers for preservation. Price, ,5 a rear, $2.50 for six months. New� agents everywhere 
,\ecelve subscriptions, or remit to the publishers, 

lU U :oi N  & e o  . . 361 IlI-oadway. New Y o rk. 

A GL AS:'l OF WAT ER. -BY A. L. KEAN 
and E .  O. Jordan. 'rhe resnlts of  an examination of  a 
tumbler of Cochituate water carried on along two sepa­
rate lines-one. the usual bacteriological examination, 
and the otber a microscopical examination of the algre. 
etc., by a new method devised by the authors. With 21 
ftgure6, Containpd in SCIENTIFIC AMEUICA.\' SUPPLE­l\l K:\,T, No. 694. Price 10 cents. To be had at this office 
and from all newsdealers. 

PA INT YOUR  ROOFS 
With Dixon' s Slllca.Graphite I'aint. It will 
cover two or t.hree times more surface and last four or 
five times longer than any other paint. Not affected 
by heat or cold or acids. Send for circular. 
JOS . DIXON CRUC I BLE CO . ,  Jersey City, N. J . 

2nd � MACH I NERY n 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

pERFE��SPA.!:!� I L E 
'llhe Koch Patent ,lI'i1e. for preserving newspapers, Mag­
azines, and pamphlets, has been recpntly improved and 
price reduced. �llbscribers to the SCI ENT IF IC AMEHl­
CAN and SC IE.\'TIFIC Al\lEftICAX SUPPLEl\l I(NT can be 
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" SC1EN'rlFlC AMERICAN," in "iIt. Neeessary for 
every one wbo wishes to preserve the paper. Address 

lUU N N  & CO .. Publishers 8CIE"TIFIC AMERICAN. DEAFNESS and Noises in 
Entirely ured by 
Peck's PatS.mproTed 

To bular Ear Cushions. Whispers heard dis. 
tmctly. Unseen, comfortable, selfadjusting, 
Succesiiful when all remediesfail. Sold only 
by F. HISCOX, 853 Broadway, cor. 14th 
St . . N. Y • Write or call for illustrated book of proofs FRBE. 

WEITMYER PATENT FURNA CE. BOILERS O�' EVER Y DESCRIPTION. P f 't d L h B I '  �';::'��ATi\���S . �i���;;:;:;. 1 e�09��L��wift R�,�tg�.Chh�..!.mg 

ManufaGtured b y  FOU N DRY & M A CH INE DEPT H ' b  P U S A .. CHAS.  A ,  SCH IEREN  & CO"  Manufactu rers , 
______________________________________ �. , __ �a�rr�is __ u�rg=_, __ a�. , ___ • __ • __ �, _ 45-51 Ferry St., N ew York, 

Scientifi c 8!!Q! Catalogue 
UEUENT L Y  I' U II J , I S H KD. 
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mailed tree to any address on application. 
lll U N N  & CO . , Publishers Scientific Ameriean, 

36 1 lh'oadwn y , � ew ¥ o , 'k . 

M A D E  W I T H  B O I L I N C  W AT E R . 

E P P S  , S 
C R AT E F U L-CO M FO R T I N C  

C O C O A  
M A D E  W I T H  B O I L I N C  M I L K .  

Tbe most succel!isfu l Lubricator 
for Loose Pull eys i ll u s e. 

V A N  UUZEN'S PA'l' E N T  
L O O S E  P U L L E Y  O I L E R .  
Highly recommended by those wbo 
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user of machinery should have our 
.. Catalogue No. 55 ;" sent free. 
VAN DUZEN & TIFT, Cineinnati. 0 

EHGIHEERIHG DEPARTMEHT, VANB��v���m. 
Courses in Civil, Mechanip.al and Mining Engineeringl 

and Manual Technology. 12 Professors, 10 Assistants 
two buildinf:s,extensive facilities,fteld-outft. ts,draugh t, 
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catalogue of this or Academic, Law, Medical, Biblical. 
Dental or Pharmaceutical Departments, address 

WIL8 WILLIAMS, Bursar, NASHVII,LE, TENN. 

WATCH MA K E RS 
Send to A m erican Watch Tool Uo • •  
Waltham, Mass., for price l ist of  Whitcomb 
I�athef! and for the new Webster-Whitcom b. 

"c12ucL'gon" B R I L L I A N T ! 

� "{l P O W E R F U L ! 
_____ D I F F U S I V E ! 

Burns Petroleum Oil sprayed by compressed air. 
SIMPLE ! SAFE ! AND lWOXOlUICAL ! 

Thou8ands III ���i'k�i]r��O
Y�s

;d�
achine Shops, 

Lamps & Burners from 200 to 10,(00 candle power. 
l\1ANU.l!'ACTUH.}�D HY THE 

' 
I N IJ U ST R J A I, J , I(' H T  C Onll'A N Y, 

1 96 'l'elll plc C o u rt, N e lv  Y o rk C i l. Y .  

RAILWAY AND STEAM FITTERS' SUPPLIES 
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ELECTRO 1\IO 'l'OR. SIMPLE. H OW TO 
make. BY,G, .M. Hopldns.-Description of a small electro motor devI"ed and constructe.cl with a view to assisting amateurs to make a motor wnich might be driven with ad�antage by a Current derived from a battery, and WhICh wnuJd have sufficient power to operate a foot la.�he or a l l Y  machinf' requiring not over one man power. \\  lth 11 figures. Contained in �CI\I;:S-TIF JC AMEH.l('AN Sr::PPL,I<;.'\I J';NT. No. 6 . 1 . I 'rice 10 cents. '1'0 be had at thIS uftice and from al1 newsdealers. 
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THE FINEST OF MECHANICAL TOOLS A SPECIALT' , 

C. B • .JAMES. 98 LAKE ST. CHICACO. 
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The prices of tbe different publications in the United 

States, Canada, and Mexico are as tol lows ; 
It A 'l' E S  BY  �lAII.. 

The SCientitlc American (weekly), one year $.3.00 

The Scientitlc American Supplement (weekly), one 
year. 5.00 

The Scient Hic American, Export Edition (monthly) 
one year, 5,00 
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The
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The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

tects and Builders Edition. . . . . 0 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 

or express money order, or draft to order of 
MUNN & C O . ,  361 Broadway, N ew York. 
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1081d" I»Blle. eaeb insertion _ _ _  .,:i cents a line. Ilnck Palre, each i llser( ion - - - $1 .00 a line • 
. The abo"!e are charges· per agate hne-about eight 

words per hne. 'rhis notice shows the width of the line, 
R.od is set in agate type. Engravings may head adver­tlsement� at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publ ication office as early as Thursday morn­
inll to appear in next i8sne. 

Wheeling is Better than Walking. 

�citutifi t 1\mtritau. 

Victor Bicycles 
Are Better than Any Others. THE KODAK CAMERA Catalogue Free. __ 

THE COPYING PAlJ.-HOW TO MAKE 
and how to U8� i with an eng-raving. Practical directions 
how to prepare tbe gelatine pad, and also the ani line ink 
by which the copies are made ; how to apply the written Overman Wheel Go., nIakers, 

BOSTON, MAS!!!. 
THE PHONOGRAPH.--A DETAILED 
description of the new and improved form of the pho­
nograph just brought out by Edison. With 8 engrav� 
iogs. Contained in SCIE:-;'TIFIC AMERICAN SUPPL}l�­
MENT, No .  632. Price 10 cents. 'ro be had at this 
office and from all newsdealers. 

-An interesting account of the E(lison, Bell, and Tatn-
���Pj�r�W�A fci�ig.1�t\�Cn

h
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Contained in SC,lE�TIF]C A!\ IERICA� SUPPI .. EM I<:XT. No. 
669. Price 10 cents. To be had at this office and from 
all newsdealers. 

HOME·MADE INC UBATOR.-PRACTI-
cal directions for the mttnufacture of an effective incu­
bato.r that has been careful lY tested and found to per¥ 
fot"mJl,tf that may I)e reasonably expected ; with direc­
tions for operating, With 4 figures� ContalDed in SCI­
ENTIFIC A:l\H:RIC'A� SUPPLEM I<:NT. No. 630 • .  Price 10 
cents. To be had at this office and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
9 1  &; 92 WATER STREET, 

Pi ltsbU l'gb, l'a .. 
M anufactl;rers of everything needed for 
.A:El..o:L'E S X .A 1'Ir �:EJLLI5I 

either Gas, Oil, Water, or Mineral 
Tests, Boilers. Engines, Pipe, 
Cordage, JJril l ing Tools, etc. q�t;�1t Illu'strated catalogue, price 

lists and discount sheets 
on reauest. 

THE EIFFEL TOWER. -AN EXCEL· 
lent engraving of  the Eilfel one thousand-feet-hla-h 
tower. which was ,opened to the public a .few days ago, 
and which is to form a part of the .b'ren.ch Exposition 
attraCtions. may be found, with description, in the SCl� 
ENT IFIC AMERIC.JoN SOPPLKMEXT. No. a ':) 4 .  To be 
had from newsdealers or at this office. Price 10 cents. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 00 
to 3000 fc·et. We also manufacture ��:uf�;Jt c�';;i�f:�f�:�¥>�� 
able HOfse Power and Mounted Steam Drilling Machines for 100 to 
flO!) ft. Send 6 �ents for illustrated 
eatalogue. I'terce Artesian 
and Oil Well Supply Co., 

SO Beaver Street, New York. 

A N N O U N C E M E N T ! 
Improved methods and special tool s make it possible 

for us to manufacture Elevators, to be operated from 
line of shafting, at a largely reduced cost. 

Purchasers desiring a safe and reliable �levator, 
which has stood the test of- 31 years' m�e, should apply 
to us for an estimate. 

All nur Elevator machinery is made of the very best 
materials, and by skilled workmen. 

Also manufacturers of Hydraulic Passenger and 
Freight Elevators. 

OTIS BUIITHEltS & CO .. 
as PUJ'.i: llow. New Vorl,_ 

' -- B AND FINE GR�Y I f\ON ALSO SH EL �ALLEP�--I,._� CAST INGS FfI� :;PECIAL £RN S 

-O-EVlIN ., C f i N E  TINNING JAP-';'-- p/l1T 
S 'II F IN ISH ING . NNU·..I G -o.  
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PA T E N TS. 
MESSRS. MUNN & CO., in connection with the publi­

cation of the Scn�NTIFI(, AMERICAN, continue to ex­
amine iruprov�ments, and to act as Solicito�8 of Patellts 
for Inventors. < 

In this line of bnsiness they have had jortv-t'Wo years' 
experience. and now. have unequalea jacilitus for the 
preparation of Patent Drawings, �pecifications, and the 
prosecution of Appl ications for Patents in the Unit.ed 
States. Canada. and Forei.gn Countries. Messrs. 1\1 unn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books. Labels, Rei�8ues, ASSIgnments. and Reports 
on Infringement:'! of Patents. A l l  busines� intrusted to 
them is done with speCIal care and promptness, on very 
reasonable terms, 

A pamphlet sent free of chare-e, on application, con­
�ining fu1 1 information about Patents and how to pro­
cure .them ; directions cOMerning Labels, Copyrights, 
Designs. Patents, Appeals, Reissues. Infringements. As­
signments, Rejected Cases. Hints on the Sale of Pa­
tents. etc. 

We also send. free of charge, a Synopsis of fi�oreign Pa­
tent Laws. showing the cost and method of �ecuring 
patents in all the prinCipal countries of the world. 

m:UNN &; CO., Solicitorll ot' Patent., 
361 Brolldway, New York. 

BRANCH OFFICEB.-No. 622 and 624 F Street, Pa. 
cltlc Building, near 7th Street. Washington. D, C. 

�lakes 1 0 0  In�tantnlleou .  
Pictul-es by simply pressing a 
button. Anybody can use it who 
can wind a watch. No focusing. 
:r\ 0 tripod. Rapid Rectilinear 
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ra
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be used indoors. 
nivision of l.tabol· 

-Operator can finish 
his own picture!"!, or 
send them to the fac­
tory to be finished. 
Morocco covered Ca­

mera, in h an d s o m  e 
s o l  e - l  e a t  h e r  case. 
loaded for 100 pictures, 

see SCI. AM., Sept. 15. '88. 
l'l'ice, $;l1) . 0 0 .  Reloading, $'J.OO. 

The Eastman Dry Plate & Fi l m  Co. 
R och ester, N .  Y.  1 1 5  Oxford S t . ,  Lo n d o n . 

Send tor copy of Kodak Primer with Kodak Photograph. Qi P O P S A F E TY Y A LY E  
�WATE R  RELI EF VALVE 
D{ IMPROVED STEAM GAGE 

• STEAM ENGINE INDIOATOR 
Sina-Ie nel l Uhime Wbistle, and all Instruments 

used 1n connection with Steam, Air and Water. 
Sole Agents for OZark's LVnen Fire Hose. 

NEW YORK. LONDON. CROSBY STEAM GAGE & VALVE CO. ��.1�!�Ma�!: 

SAWS Wanted 50,000 Sawyers SAWS a n d  Lumbermen t o  

�
e
(����i�)e:I�� ����i��;I�

o
At���jg��

o
�
i
��p��E�iN�

t
�
e
�: 

43�. Price 10 cents. For sale at this office and by alJ 
newsdealers in al l parts of the country. 

HIGH .. GRADE ONLY. 
CO L U M B I A  

B i cycles, T ricycles, 
Ta n d e m s ,  Safeties. 

Cntalogue free. POPE IUFG. 
CO., Boston, New York, Chicago. 

INV ENTORS and otners desirin� new articles manufac ... 
tured and introduced, address P. O. Box 86. Cleveland, O. 

A Bend us their fun address for a copy of Em. A erson's W" Boolt of �A WS. We are first 
to introduce NATURAL GAS fo)' heating and 

W
temperina- Saw .. with wonderful elfect up-W WATCH CLEANING AND REPAIR-
on improving their quality and toughness, ing,-A valuable and practical paper, full of useful Sug-enabling us to reduce prices. Address I gestions. Contained in SCIENTIFIC AMERICA1\'" SUPPLlj;-S E1UERSU N ,  SMI'I'H & CO. (Ltd.), S M>;NT, No. 664. Price 10 cents. To be had at this Beaver Falls, l"a. office and from all newsdealers. 

T H E 

The Dunning Patent Wrought-I ron Boiler 
With Self -Feeding Coal Magazine, I s  the best for 

Low Pressnre Steam or Hot Water Heati 
Made in eleven sizes, Imitable to heat the smallest cottage or 

the largel'lt buiIdin:.r. Insures a warm house night and day, 
Burns Hard or Soft Coal, Wood, Coke. or Gas. Over 14,OOU 

in use. Keeps steam up con�tantly. AI�o Steam En-
gines and Boilers of all kinds, and Machinery 

general1y . Manufactured at the 
N ew York Uentral Iron WOI'ks, I,ock Box 40, 

Geneva, .N. ¥., and Waterous Engine Works Co. 
(lJimited). 1J1'Rll tfol'd, Ontal'io, (�allnda. 

N, Y. Office, 36 Park Place, Send Jor New IUustrated. Oatalogue, 

B O O K W A L T E R  ST E E L  A N D  I R O N  CO. 
I�<;J now prepared t o  grant li censes under the Bookwalter, Robert, and other patents owned b y  it . .  Parties desiring hcenses to operate under these patents will please state. in their application, for what purpose they design using the process, whether for steel castings, for ingots of dead soH steel, tor tool steel , or for ordnance purposes, 
N'O .. �a Cort1a:n.d:t Street, N'evv York... 

CUTLER D E S K B E S T  I N  T H E W O R L D .  
A , C U T L E R  &, S O N ,  

• B U F F A  L 0 ,  N .  Y. , U . S .  A .  

A Ny�: 2�t�T ����S U E I Th�alu�f�e�c!�F� ��ICAM �!!! 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT sent I �ising me�ium cannot be overestimated. Its circulation 
tree oj charg� to any address. ' IS many tImes greater than that of any similar journal 

lVl UNN & UO., 361 Broadway, New York. �i�:' ���ll����d i�
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,;'n� '�:��\'�� rooms Of the world. A business man wants something 

more thH.n to see his advertisement in a printed news­
paper. lIe wants circulation. This he has when he 
advertises in the SCI.ENTH'IC AMERICA:.v. And do not 
let the advertising agent int1uence you to substitute 
some other paper for the SCIENTIFIC' A .\IEUI('A K. when 
seiet'ting a list of publications in WIl len yuu oeClde It is 
for your interest to advertise, This is frequently done. 
for the reason tnat tne �etit gets a larger commiSSIOn 
from the papers havlflg a smull CIrculation tnft.n i!"! allow­
ed on the SCIEN'I'IFIC AMERICAN. 

T.HE AMERI�AN BELL TELEPH�NE ��. 
95 M I LK ST . ,  BOSTON ,  M.ASS , 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forIlls of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish · 
ed by it or its l icensees responsible for such 
unlawful use, and all the consequence" 
thereof, and liable to suit therefor. 

dr��� rates see top of tint column of this page, or ad ... 
fIlUNN & CO., Pnblishers, 

361 Broadway. New YOl·k. 

1��J>Q. 
-i:ll\iil@AWM� 
Addr�8B : The AmerIcan Writing 

Ma3hlne Co., Hartford, Conn,; 
New York Office. 237 Broadway. 

BASE BALL. - A DESCRIPTION OF 
the a-reat national game of the Unttlld states, by an 
�n"gN:fd :;Jt�riJ;.��atro�':�lp[;.���: (j'J��a���i':,�c�� 
E"TIFIC AM>JmCAN SUPPLEMENT, No. 693. Price 
10 cents. To be had at this office and from all news-dealers. -
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'Accept no packing as JENKINS PACKING unless stamped 
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with our '" Trade Mark.." 

BROS { 11 Joh . . Street, N .  Y. 
105 MJIk !!'tr.·et, Ho_ton. 
21 Nort.h 6th St.,·Phlla. 

• 64 Dea:rliorn St., ()h1c8&'O. 
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THE COMPOUND PRINCIPLE AS AP-
plied to the Locomotive.-A valuab le paper by Edgar 
Worthington . C .E . ,  upon the principle" of locom<Jtive 
construetlOn, with a di�cussion ()f the advantages to be 
derived from an applicat IOn of the comp(Jund system. 
Contained in SCIEKT IF I C  AMERlCA� �UI ' PI,K�lE.;o.;T. 
No. 691 .  Price 10 cents. To be had at this office 
and from all newsdealers, 

C O M PT OMET ER 
All AR I TMETH I CAL 

• • • •  PROBLEMS 
Solved rapidly a n d  accurately 
by u s  i n 9 the Comptometer. 
S a v e  s 40 per cent. of  t i m e. 
Entire relief lrom m e ntal strain  
Adapted to a l l  com mercia l and 
scientific computations. Send 
for  c i rcular. 

FELT & TARRANT M FG. CO., 52·56 I l l inois St. Chicago 
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American methods. With to i j lustrations, Contained in 
SCIENTIFIC A !u E HICA� Sl'"P I'LE:.\lENT,No. 69p,) .  Price 1(} 
centB� To be had at this office and from aU newsdealers. 

Address JO liN A. ROEBLING 'S SONS, Manufactur. 
ers, Trenton, N. J .  , or 117 Liberty Street, New York, 

Wheels and Rope for conveymg power long distances. 
Send for Circular. 

KEY SEATI NG  Mncbine .. alld 20" DI'I I I  ... w. P. DAVIs, Rochester, N. Y. 
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J c ieutifi c �mer i ntu 
ESTA BLISHlm 1 �46. 

The Dlost Popnlar Seielltilic Paper in the World. 

Only 83. 0 0  a Yea.', in� lu.lll1a- Postage. Weekly. 
�� Numbers n Year. 

Thi .. widely ch'clI l n ( ed and splendidly lllustrated 
paper is pub l ished weekly. Every number contains six .. 
teen pages of useful information and a large number of 
original engravings of new invent10ns and discoveries. 
representing Engineering Works, Steam �l achinery, 
New Inventions. Novelties in MechaniCS, Manufactures. 
ChemistrY, l<lectricity, Te'egraphy. Pbotoa-raphy, Archi­
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Paten.ts each week. 

Ten"s of SUbSCl· lptioll .-One copy of the SCIEN­
'l'IFIC A "ERICAN win be sent for one year-52 numbers­
pOlltage prepaid, to any subscriber ill the United States 
or Canada, on receipt of tlu'ee dol l l 1 l'" by the pub­
lishers j six montts, $1.50 i three months. $1.(1). 

ClubH.-Special rates for several names, and to: Post 
Masters. - Write for partlculars. 

'l'he safest way to remit is by Postal Order. Draft, or 
Money Or.der. Monny carefully plnced inside 

of envelopes, securely sealed ,  and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad .. 
dress all letters and make all orders, drafts, etc., pay· 
able to 

�UNN &; CO . •  

36 1 B roadway,  N ew York.  
• 
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Scientific Ame r i can Supp lement. 
This Is a separate and distinct publication from 

TH ll: SC[E!''l'IFIC AMERIC'AN".  but is uniform therewitb 
In Size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THJl: SCIlC � T I PI(,  Al\I l�H I CAN SU I 'PL Kl\I ICNT is published 
weekly, and includes a very wide range of contents, It 
presents the most recent papprs by eminent writers in 
all the prin�lpal departments of �ciellce and the 
Useful Arts, embraCing Biology, Geclogy, Mineralogy, 
Natural History, Geography, A rchreology. Astronomy, 
Chemistry , Electricity, Light. Heat, :\ I echanica] Engi .. 
ne€'rin�. Steam and Railway Engineering, �1 ining, 
Ship  .Building, �jarine Engineering. PhotQgrl l phy, 
Technology, Manufacturing Industri es. Sanitary En­
gineering, Agriculture, Horti culture, DomC'stlC Econo .. 
my, Biography, Medicine, etc. A vast amunnt of fresh 
and valuable information obtainable in no other pub. 
licat ion. 

The most impurtant Engineering Works, 1\1 echaniema. 
and Manufactures at borne and ab�04d are illustrated 
and described in the SUPP I .EME.\"T. 

Price for the Sl'Pl'LlCMENT for (he United States and 
Canada, $5.UO a ye ....... Qr one copy of the SCIEN1'IF[c All!. 
EHICAN and one cop.y of the SUPPL I£M I�NT, both mailed 
for one year for $'i.OO. Single copies 1 0  cents. Address 
and remit by postal order, express money order, or check, 

iH U N N  & Co •• 3 t H  Broadway, N. Y .. 
Publishers SCIENTIFIC AMEl lICAN. 
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Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI"I'EC1'S' AND 

BUILDERS' EDITION Is I'I;sued monthly. $2,50 a year. 
Single copies, 25 cents. Forty llirge qnarto pages, equal 
to about two h undred ordinary book pages ; forming a 
large and splendid Malrazin� of A l'chi t eCl l Il'e, rich .. 
ly adorned with elegant plates in colon;;, and with other 
flne engravings j illustrating the most interesting ex .. 
amples of modern Architectural Constrllction and 
.u,illll subjects. 
-A�cial feature is the presentation in each number 

of a vin-iety of the latf'st and oest plans for private resi­
dences. City and country. including those of very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with fuU 
Plans. Spec:ftcations, Sheets of Details. Estimates, etc. 

The elegance and cheapness of thiS magnificent work 
have won for it the T�arue�t C ircil la l i on of any 
Archl<ecmral publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUN N & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. THE .. ScientifiC American" is printed with CHAS. 
ENEU JOHNSON & CO. 's INK. Tenth and Lom­

bard Sts., Phila., and 47 Rose St., 0pp. Duane St., N. Y. 
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