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ELECTRICALLY·FIRED GATLING GUN. l ittle over 7.l electric horse power. The efficiency of 

We i l l ustrate in the present issue a new application the motor is placed at over 80 per cent. The spindle 
of the electr ic  motor, in w h i ch it is  caused t o  operate of  the armature, which in  general terms runs horizon
a Gatl i n g  gun.  Th i s  wel l  kno w n  type of m i trai lJeuse tally and at right angles to the axis of the gun, carries 
has been placed on many of the U. S. naval vessels, a pinion which engages a large gear wheel. The latter 
and represen t s  a very powerful weapon for repelling is inclosed in  the cyl indrical or d isk-l i ke case which is 
attacks and for general fighting work at close quar- seen next. to the motor by the side of the breech. The 
ters. spindle of the large gear wheel is prolonged acl'l)ss the 

H i therto the Gatling gnn has not been automatic.  end of the gun barrel, and carries a worm at its end.  
The loading is  effected by turning a crank attached t o  This gears into a worm wheel on the working spindle 
the breech mechanism of the piece. As this causes the of the gun. 
barrels to rotate, they are discharged one at a ti me. This double red uction of speed causes t .he operation 
Ten barrel s are comprised in the piece, so that for each of the gun at about 150 revolutions per mi nute, giving 
revolution ten shots are del ivered. While one man 1, 500 disch arges. This rate is  rather h igh for general 
turns the crank, a second man holding the tail stock practice and can be considerabl y red uced. 
or lever may be employed in  d irecting and aiming the A small switch i s  provided for turning the current 
piece, i f  contin ual change of direction is needed. on and off. The artil lerist, after starting the motor, i3  
'Vh ile  this character of man i pulation is  often requir- free to swing the piece i n  any direction. This he can 
ed, and is  t h at by which rapid-firi n g  guns should per-' do without interference from a second operator and 
form the greatest execution. i t  has attenoant oiffi- the gun is  undisturbed by the shaking due to the turn
cu l t ies. The t urning of the crank inevitably causes ing of the crank. 
the p iece to oscil late and adds a second distUl'bi ng Between the motor and the large gear wheel is a 
element to the vibration due to the recoil. cl u tch by which the m otor can be connected or discon-

The Crocker-'Vheeler Motor Company, of this city, nected from the b reech mechanism.  The crank by which 
were i n v ited by the U.  S. Navy Department to ar- the piece is  worked by hand under the forlller condi t ions 
range an electric firing mechalJism for the Gatl ing is arranged for rapid disconnection or reconnection. 
gun. Several req u il'ements had to b e  kept i n  mind in This provides for inj ury to the electric apparatus. If 
producing the design. The apparatus had to be the latter becomes d isabled or i f  i ts  connections are sev
attached to the barrel of the gun so as to move with ered, the cl utch can be t h ro w n  open and the handle 
i t. It had to be out of  the sighting line, and it was connected, when the gun will be ready for operation 
necessary to dispose of it so as not to interfere with by hand. This change takes only a few seconds. This 
elevation or depression of the gun. The motor finally application of electricity is of special i nterest as bring
sad to be adapted for operation by the electric light- ing the Gatling gun into the rank of automatically 
ing plants as installed upon the shi ps of war. The fired artillery. 
drawings show clearly how the problem has been -......... -<.H' ...... ------
attacked. Dr. Koch's Cure for Consumption. 

U pon the left hand side of the breech of the gun an A Berl i n  correspondent of t h e  Pacific l}Jeliical JonT-

open frame of generally rectangular outline is secured. nal, writing about the recent medical congress held in  
'Vit h in i t  is placed the motor. This  is  a specially that city, says: Following Sir Joseph Lister carne 
wound motor, adapted for an electro-motive force of Prof. Dr. Robert Koch, who was enthusiastically 
80 volts, and a current of 3 to 3Yz am peres intensity. received. 
'rhis, it wil l  be seen, represents the absorpti on of  a \ His paper had reference to a cure for consumption 
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with which he was experimenting'. Dr. Koch was 
shrewd enough not to nallle his" cure," so we did not 
learn Ill uch frolll. the d i stinguished director of the 
Hygien i c  Institute of Berl i n .  The rest of Prof. Koch's 
address w as a res7l1ne of bacteriology. He said, "Pub
lic opinion was at fi rst agai nst t he germ theory, and it  
IS necessary to prove in al l  cases that the disease and 
the m icro-organism in question ap pear together, and 
that the gerlll d oes not appear in  any other diEease, 
and that the sallie m icro-organi sm, propagaterl out side 
of  the body th rou gh several generations, always pro
duced the same identical result if it got into the sys
tem. 

" This had been proved i n  anthrax, t ubICrculosis, 
and erysipelas. But it has still to be proved in the 
case of ty phoid fever, ague, leprosy, diphtheria, and 
Asiatic cholera ; nor had the specific bacterium been 
proved i n  scarlet fever, smal l pox, yellow fever, cat t le  
plague, pleuro ·pneu monia, i nfluenza and hydropho
bia." Prof. Koch then mentioned that the m ost recellt 
d iscovery in bacteriology was the poisons excreted by 
the bacteria. These poisons were now regarded as the 
immediate cause of death. 

For years past Prof. Koch has been seeking a cure 
for consu mption. He began by pure cultivation of the 
bacillus, and found ethereal oils, tar pigments, mercu
rial vapors, �alts of gold and sil ver, and e�pecial l y  
cyanide o f  gold efficacious in destroying t h e  germ, bllt 
this could not be done i n  the body of anilllais without 
also destroying the anilllai. 

" I  cont i n ued my search, however, " he conti n ued, 
" and at last found what I sought! Susceptible as the 
guinea pig is to the tubercle bacil l u s, i t  proved non
inoculable when treated with the substance i n  ques
tion. Even when the d isease was fa)' advanced i t  could 
be brought to a standsti l l  by this means." 

This fact may give occasion to search for similar 
effective remedies in other infectious diseases also, and 
hICre l ies the field for an international contest of the 
high est and noblest kind. 

After prolonged and enthusiastic applause the meet
ing adjourned. 

1. The gun 1Il operation. 2. The gnll and electrical attachment. 3. The Crocker-WbeeJer motor. 
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ZAPON, A SUBSTITUTE FOR LACQUER. 

An im portant feature of all fine mechanical or orna
men tal work is the final finish. Beauty of design is 
insufficient to secure a pleasing result where finish is 
neglected. Lacquerin g has usual ly been resorted to 
for beautifying and protecting m etallic surfaces, but 
lacquer req uires a dexterous hand for its successful ap

plication, and it is not permanent under all conditions. 
It will be of interest to our readers to know that a 

superior substitute for lacquer, known as zapon, has 
been perfected by the Frederick Crane Chemical Com
pany, of Short Hills, N. J. This new article is bei ng 
largely used by man ufactUrers of metallic goods and 
instrument makers. It is  also used on sheet m etal 
ware and on wood. It is flexible, very permanent and 
not easily scratched. It has other ad vantages which 
will  be appreciated by the novice, i.e., it dries withou t  
heat, and does not  show streaks o r  brush marks. 

Zapon is made both colorless and of all colors. It is 
used on brass, copper, silver, iron and other metals, 
and is  applied either with a brush or by di pping . 

Among the products of this establishment are brilliant 
and black enameloid, the first being an excellent sub
stitu te for baking japan, while the second-the dead
is applicable to artistic i ron work and to various u ses 
in  connection with photography ann. optical instru
ments. 

• f ••• 
HOW TO ESTIMATE OUR WORK ON WAR VESSELS. 

Now that we have made so f'ubstantial a com mence
ment on our new navy, it m ay be interesting t.o ask , 
What has been act ually accom pl ished by foreign 
powers in expending immense sums on war ships dur
ing the past twen ty-fi ve years, while we have done 
comparatively nothing ? The triple-screw protected 
cruiser, No. 12, for which the contract has recently been 
awarded, to be of 7,400 ton s  displa.cement, with a h orse 
power in  excess of  20,000 and a speed of not less than 
21 knots , marks the present limit of our i n vestment in  
th is  l ine  of vessels, an d , w i th the  contracts at  the same 
time awarded for three large armored battle ships, we 
substantially enter the field in which the great Euro
pean po wers have been competing against each other 
ever since t.he guns of the little Monitor were h eard in 
Hampton Roads. Of the (frer armored vessels bei n g 
bui lt , it may be said that, although not i ntended as 
the equals of first-class foreign war ships, they will, 
owing to their m ore modern construction, fill a very 
important m inor position, while in high -speed cruisers 
our place will  probably be second only to that of Great 
Britain. 

The absence of any practical tests, in actual war, of  
the  great ships  o n  which so much has been expended 
by England, Italy. France and German y, leaves open 
a wild field for j udgment as to what their u l timate 
efficiency will be. A valuable aid in  forming such j udg
ment, however, is afforded by a paper recently pub
lished by W. Lai rd Cowles, ent itled" Naval Warfare, 
1860-1889, and Some of its Lessons."* The writer con
siders the subject under the divisions, (1) speed , (2) the 
ram, (3) high explosives and torpedoes, (4) armor, and 
(5) guns and their role  i n  action. 

The experience of the vessels in the war between 
Chili and Peru is quoted to show that speed is i m port
ant to enable a ship to bring her enemy into acti on , 
but wi l l  never enable her to beat him.  The Huascar 
rammed the Esmeralda and sank her, but not until the 
latter's engines had been rendered powerless, while the 
12 k n ot I ndependencia tried to ram the 5 knot Cova
donga, but the slower craft easily slipped away, leaving 
her enemy to run u pon a rock . In t he battle off Lissa, 
i n  1866, when over forty vessels were engaged, many 
efforts were m ade at ramming, but the only s uccess
ful one was u pon a vessel, the Re d'Italia, previously 
disabled by gun fire. Many incidents of our own war 
and of the Franco German war are also qu oted to show 
that a ship,  so l ong as she can keep way on her, and 
can steer, n eed not fear an enemy's ram, while if  ram

ming :s tried before the enemy is disabled, the vessel 
trying it m ay be torpedoed in  passing, and has added 
liabilities to other inj u ries. 

Torpedoes, as thus far employed, are declared to be 
almost as fatal to their users as to those against whom 
they are used. In the war between Chili ann. Peru the 
Huascar endeavored to use a Lay torpedo, wh ich 
turned back on its cou rse, and would have struck the 
vessel from which it was sent, had not an officer 
j um ped overboard and guided the machinp, aside, after 
which the commander buried the rest of his torpedoes 
in thp, cemetery at  Iquiq ue. Thp, author's conclusion is 
that with good care and a careful lookout a ship not 
actually in action with other sh ips can generally pro
tect herself from torpedoes. 

As regards armor protection, it is difficult to over·· 
rate its value, provided the armor be thick enough to 
absolutely keep out heavy projectiles, and especial ly 
shells, w hile it is hard to overrate its danger if thp, 
armor be so weak as to permit projecti les either to 
pierce or shatter it. The ship's engines and boilers 
should be protected at all hazards, as a Jnodern shi p 
that  cannot move in action is doomed , no matter how 
powerful she may he ; but all armor has such definite 
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limitations-all of which may be overcome by the 
heaviest gnns-that armor is at best only a compro

mise. S peed, the ram , and hi gh explosives, are ac
counted factors of secondary importance, while the 
main factor has conspicuously been gun fire. 

This is divided into two kinds, that from slow and 
heavy guns, to act against the enemy's m aterial , while 
the light gun fi re includes  that from quick-fi ring and 
machine guns and from rifles-to deter the enemy from 
manning his light guns, to throw a h ail of proj ecti les 
into his ports, and to riddle his  unarmored ports. This 
is a business which to be s uccessful  must be thoroughly 
carried out by one party to the action from the very 
commencement of an engagement, when even the 
heavy guns of its opponent can only be fought with 
difficulty, and therefore it  is claimed that, where two 
forces are otherwise anywhere nearly equal, the force 
wh ich earliest obtains and preserves the su perior i ty  in  
l igh t  gun fire wi l l  ultimate ly  be the  v ictor. The qu i ck

firing gun, however, is not only a gun to work against 
the enemy's men , but takes rank among pieces d e

signed to pierce armor. The fire from a six inch quick
firi n g gun is capable also of d isabling the heaviest 
gu n s  when the projectil e  is rightly di rec ted , for man y  
of these h eavy guns are o f  such great size that they 
have to be largely if not wholly unprotected. The 
general conclusion is, therefore, that too many very 
heavy guns have been employed, greatly to the detri
ment of the shi p's efficiency-that a ten inch gun, 
which will pierce a th ickness of twenty i nches of armor 
at 1,000 yards, is practically  about as large as shou ld  be 
employed on a ship, and that there should be few guns 
of such size,  and a larger proportion of  machine and 
quick-firing guns . 

As singularly confirming these views, thp, British 
Admiral of th e  Fleet Sir Thomas Symonds writes that, 
besides their in ferior compound pl ates, British iron
clads h ave " other faulty arrangements greatly de
tracting from the figh ting pawer and safety of ships 
wrongly  classed as ironclads, in which untrustworthy 
monster guns have been mounted in enormously heavy 
turrets and barbettes, and thick patches of armor 
added to p rotect their unreliable hydraul ic m achinery. 
The aw ful overweighting of our m odern battle ships 
with mon ster amm unition,  etc., also reduces greatly 
their seagoing safety. Whether we regard our guns, 
our ships, or our  armor, the lack of a wise and definite 
pol icy is evident." 

Perhaps it is not so strange that what all would ac

knowledge to be a" wise and definite policy" has not 
heretofore been settled upon, for the whole period of 

the m odern war vessel has been an exceptionally tran
sition one, as have all processes con nected with the 
manufacture of iron and steel. It m ay well be 
presumed, however, that the expensive experiments 
and costl y mistakes of our n eighbors across the 
Atlantic will be fully availed of in the construction of 
our new navy, the delay in comm encing substantial 
work u pon which for so many years has been so geD 
erally deprecated . 

• I • •  
DR. KOCH'S CURE FOR CONSUMPTION. 

Great interest is being everywhere man ifested in the 
reports now coming from Europe concerning the 
al leged discovery by Prof. Koch, of Berl in,  of a 
method for the cu re of con sumption by i n oculation. 
Dr. Koch announced h is discovery of the tubercle 
bacillus as a living germ in 1882, and it now appears 
that he has so far succeeded in prod ucing the tuber 
cular baci l lus as to be willing to em ploy it  practically 
on those afflicted with consumption, although it is an 
nounced that only leading bacteriologists and phy 
sicians can be admitted to a knowledge of the prepa 
ration of the lym ph , as it req uires the most thorough 

care and a high degree of ski ll . 
It is said that about one fourth of all th e  deaths 

occurring among h u man beings d u rin g  ad u l t  life are 
caused by consum pt ion,  or pulmonary tuberculosis, a 
disease of th e  same n atu re also prevailing to a great 
extent among cattle. It is prod u ced by l iving germs 
finding their way i nto the body, general l y  attackin g  
t h e  lungs first, where they m u ltiply under favorable 
conditions and throw off new growths , th e  d ischarges 
from which contain also the living germs. The latter 
however, do not grow outside of the h uman or anima 
body , except under artificial conditions, although they 
may long rp,tain their vi tality, to again reproduce 
themselves when recei ved into the bod y. It is thus 
that consum ption is most often produced by brp,athing 
air in  which these germs are su spended as dust. 

It is on these germs that Dr. Koch has been experi 
menting to prod uce, by art i ficial propagation,  a bacillus 
of milder form,  which, on being introd uced in to the 

system, as by inocu lation , would overcom e  and eradi 

cate the more dangerous baci l l i  cau sing the disease 
The experi ments have been substantial l y in the same 
line with those of Pasteur relati ve to the cure of hy 

d rophobia, Dr .  Koch having been one of the first to 

acknowledge the efforts of Pasteur in this field, and 
having aided largely in the successful development of 
the Pastenr  th eory and practice. 

Th e  Charity Hospi tal , at Berlin , has been the scene 
of Prof. Koch's experimental work, although it is said 
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that he has already had m an y  patients of high s@cial 

stand ing. and achieved some remarkable I:<Uccess. The 
accounts thus far received say that the patients have 
beWl pledged to secrecy as to the m ethod of treatment, 
which would be somewhat strange were it  not for the 
fact that the announcement is  also made that Dr. Koch 
is preparing for publ ication a work fully explaining 
h is discovery. It  may well  be that he is afraid more 
harm than good would come from the getting abroad 
of any partial or incom plete understanding of it, which 
might lead incapable or indiscreet p ractitioners into 
ineffective attempts to follow his  l ine of practice. I t  is 
said that in cases now under treatment a change for 
the better is  observed after five or s ix i njections of 
lymph,  with i n  a fortnight, although one case of long 
standing req u i red a month to effect an i m provement. 
From fon r to eight  weeks is though t  to be the time 
that wi l l  be  req n i red to effect an ordi nary cure. I t  is 
announced that before six months all the patients now 
undpr cure will have passed th rough the period of ob
servation. and that then Prof. Koch wil l  be able to 
publish his discovery to the world. 

• 1 . )  • 
Digit. a n d  L o ,vtll In tlt e  AtJDotllpltere. 

H. A. HAZEN. 
It is intended in this paper to set forth some facts 

tending to answer the question, 'Vhat are HIGHS (ele

vations) and LOWS (depressions) i n  the atmosphere ? 
The term anticyclone for a high pressure area seems 
a misnomer, and the term cyclone, for a storm, first 
applied by Piddington to the violent storms in the 
seas north and lSouth of the equator, should be used i n  
connection with these storms. These term s  here sng
gested appl y exactl y to what we see on our weather 
maps and, t i ll we know more about th � mechanism of 
these phenomena. they may be regarded the most con
cise and satisfactory t hat can be used. The so-called 
permanent HIGHS and LOWS, for example, the winter 
HIGH in Si beria a n d  the permanent LOW over Iceland, 
are not incl ud ed in  this discussion, nor are thunder 
storms, tornadoes, water s pouts or any such ph enomena 
included,  since th ey are known to be secondaries usu
all y  400 or 500 m i les to the southeast of the center of a 
general LOW and have very few of i ts characteristics. 

E very one is fami l iar with these HIGHS an d  LOWS as 
they move rapidly or s lowly one after another across the 
cou ntry. We are taught that in  a HIGH the air i s  denser 
and cooler ; this h as a tendency to cause a flow of air 
to its center and there to raise th pressure. If any
thing, there is  a slight tendency downward in the air, 
and this also serves to raise the pressure. There is also 
a tendency to whirl from left to right. In a LOW the  
a i r  is less dense, i t  is much heated, is fu l l  of  moisture, 
and there is generally an u prush in the center as well 
as a whirl about i t ;  all these conditions serve to dimin
ish the prpssu re. Also the u prush at the center carries 
moist heated air to the coolP,r upper regions, a n d  by ex· 
pansion a st i l l farther cooling is effected, which causes 
a condensation of the moisture and precipi tation . 
T h is condensation, however, l i berates latent h eat, and 
th il! in turn heats the air and causes greater rarefac
tion, which i n  its turn causes a greater u prush, and this 
may con tinue till a most violent disturbance ensues. 
The fact that rain does not fall at the center, where 
Espy snpposed it did,  b u t  400 miles or more to the east 
and southeast in the United State�, while in  England 
a li ttle more fal l s  to the west th an to the east of the 
cen ter, would see m a serious obj ection to this view. 

We may consider this whole quest ion under several 
propositions : 

1. Highs and Lows have a common progression 01' 
velocity.-This seems self-evident, for, if they had not, 
the one wou ld  overflow the other. It  is not intended 
to i m ply  that these condi tions 2, 000 mi les apart, more 
or less, have a common velocity, but, as they pass 
along one after the other, their movement must be 
practically the same, and when the velocity of one 
chan ges, the other m ust also _ 

2. There is no whirl in eithe1" a few thousand feet 
above the ea1'th.-Observations of clouds have shown 
this fact beyond a dOoU bt, but the records for over sev
enteen years at the station on Mt. Wash i ngton , N. H . ,  
6, 300 ft. in height, are absolutely concl usive on this 
point. There is no veering of the wind at this station 
such as is noted at the earth's surface, in fact, an east 
or northeast wind is a most rare phenomenon; over 90 
per cent: of the winds are from a westerl y direction. 
Some have gone so far as to declare that this proves 

that the centers of the great maj ority of HIGHS and 
LOWS m u st be below 6,300 ft. Imagine a disk 6,300 ft. 
h igh and 3,000, 000 ft. in diameter whirling round and 
round, and at the same time carried horizontally from 
west to east. Suppose we heat up the front (east) part 
of the disk, how many minutes will it be before the 
whirl will carry this warmer part around to the west 
and bring the cooler to the east ? Now we know that 
the east and southeast part of this LOW continues 
warmer than any other part, and the west and north
west cooler, a condition which would be i mpossible if 
there were a whirl. 

3.  :L'he centers are far above our highest mountains.
This proposi tion is of great i m portance, and if it could 
be positivelY settled, would clear away many difficul-

'-citutifi c !tutricau. 
ties. It is thought by some that since in a LOW there 
is a great increase of temperature in the lower layers, 
there mnst bA  a relati ve increase in  pressure as we rise 
i n  the atmosphere, and hence in a very short distance 
we would reach the so-called " ne utral plane, " above 
which there wonld be an increase of pressu re. Observa
tions show that no such condition exists, and that, on 
the passage of  a LOW, the pressu re falls j ust as much at 
Pike's Peak, for example, relative to its height, 14, 134 ft. , 
as at the base. This shows that the condition making 
the change in pressurs i s  far above three miles in 
height. I t  wi l l  be shown shortly that tAm perature 
changes with HIGHS and LOWS on our h ighest moun
tains are exactly the same as at the base, and this also 
proves that the center of the condi tion producing the 
changes m ust be far above these mountains. 

4. There is no move ment of air o r  moisture parti

cles by air currents in a vertical direction in them. 

The theory of a n  u prush in  a LOW i s  the most tena
ciously held of any in meteorology. It i s  the primum 

mobile of all views of storm generation. There i s  not 
one scintilla of evidence that such an uprush exists ex
cept in imagination . One or two reasons for denying 
this have already been given, one other only is  here 
noted from many. Since there is frict ion with the 
earth. the lower part of this uprush would lag far be
hind the u pper, and in a very few minutes the verti
cality of the u prush, u pon wh ich alone its i ntegrity 
depends, would be entirely obliterated and the whole 
movement quick l y  brough t to rest. To say, as some 
do, that the upper part of this uprush separates off 
and goes gyrating ahead of the l ower part, and after
ward comm u n i cates its gyrations through a frictionless 
medium to the earth, seems very strained. Com puta
tion has shown that it  wou l d  require over 20 years for 
such gyrations to pass vertical ly through 300 feet in  a 
f rictionless m edium . 

5. There is no extended horizonta l transference by air 
clt1"rent.� of mater·fal particles in them. 

This is probably the most important proposition of 
all that can be ad vanced, an d  it  will  be the one hardest 
to accept by those who h a ve been taught  that our 

LOWS are enormous w h i rls  transported i n  the drift of 
the upper atmosphere. The truth of this proposition 
is shown by the fact that wh ile the LOW travels, in 
the U nited States, in winter, at the rate of 35 miles 
per hour, the wind rarely attai n s  half that, and even 
then the wind does not blow steadi ly  from the west. It 
is easy to see that if  the wind were blowing at the rate 
of 35 miles per hour i n  front and toward the LOW, the 
velocity of particles in the LOW to ward the east 
would j us t  counterbal ance this motion, w h i le on the 

west side, if the wind blew straight toward the center, 
the velocity should be 70 m iles per hour, but we know 
that the wind velocity is nearly uniform on all s ides. 
Again ,  in a HIG H havi ng the same velocity, about 35 
miles per hour, there is almost a dead calm. I n  this 
journal for Jan uary 18 of the present  year I h ave 
!<hown that one of the  most i m portant  characteristics 
of a storm is an enormo us i ncrease in the dew point or 
amount of m oisture over thousands of square miles i ll 
front, whi le  there is as great a decrease in the rear. 
These effects are in no wise d ue to h eat, winds, evapo
ration or any other cause actin g at the earth. I have 
also found that the diminution in the rear can not be 
due to the advance of a HIGH with cold dry winds, be
cause it  often takes place when that does not . follow 
up th e LOW. 

It is probable that this drying takes place at some 
hei ght in the atmosphere first and works down. What
ever it is, it cannot be d u e  to the on ward movement 
of air particles, now full of moisture and almost im· 
mediately after wit,h the m oisture sucked out, as it 
were. It is well known that it is one of the most diffi ·  
cult th in�s t o  either saturate air o r  deprive it  of its 
moisture. 

It  would seem as though such transference of parti
cles were i mprobable, but it may be asked , h o w  can 
the changes be brought about by the HIGH and LOW if 
they do not travel ? May we not cons ider these phe
nomena the resu l t of another action ? Suppose we have 
two spheres 1 . 000 feet i n  d iameter carried th rough the  
a ir  at a height of  1 , 000 feet, the  one very hot  and the 

other very cold ,  and we had thermometers delicate 
enough to register chan ges in  temperature of the air 
at the earth,  the resulting phenomena would be ex
actly those that we now observe on the passage of a 
WW and HHl H. 

6. They are almost enti1·ely independent of the drift 
of the atmosphere, thongh they may affect that. 

It will be conceded, on all sides, that the clonds d rift 
in the atmosphere. This drift is almost i n variably 
from west to east, but we often notice our HIGHS and 
LOWS changing position from north to south. The 
best proof of  this proposition, perhaps, is to  be foun d  
i n  mountain observations. As a HIGH approaches, the 
drift or wind at the mountain station dies down and 
becomes about half the apparen t motion of the mGH, 
while with the approach of a LOW the d rift increases 
to nearly double the motion of the  LOW (see Jou rnal 

of Franklin institute, July , 1888). Now, as we h ave 
j ust seen, the progression of the HIGH is practically the 
same as that of the LOW, so that, if any thing, the 

drift of the atmoMpnere is changed by the progress of 
HIGHS and LOWS in stead of their motion being de
pendent u pon the d rift. 

7. They are independent oftempemtu.1·e changes both 
above and below, and, in fact, bring about the latter. 

This proposition comes nex t to 5 in im portance, and 
is really established by that. If it can be sustained , i t  
gives t h e  death blow to most modern theories o f  the 
generation of the HIGHS and LOWS. We find exactl y  
t h e  lSame tem peratu re changes a t  o u r  highest stations 
as at the base, and hence it is very evident that the 
center of influence in the HIGH or LOW m ust be far 
above our h ighest station, or more than three miles 
above the earth .  It is possible that th e conditions pro

d ucing our HIGHS and LOWS extend to the limits of 
the atmosphere . We are taught that the sun heats up a 
l i mited portion of the earth,  and this in turn heats the 
air, and the air above is  heated layer by layer ; while 
there may be a limited action of this kind, yet it is evi
dent that that could not account for more than a 
sm all  fraction of the heat i n  our ' LOWS, and it wou l d  
n o t  account a t  all for the cooling in  t h e  HIGH . Some 
think that the air near the earth becomes heated, and 
this starts a rush of air upward , but it is  very evident 
that such a motion of a warmed particle cannot be 
maintained as we have seen under 4. 

8. They are independent of di1·ect heat irifluence from 
the sun. 

This is plain in the case of HIGHS, since they show a 
lack of heat, and it is also true for LOWS, s ince they have 
a continued heat action through the night. The fl uc
tuations in temperature on the advance of a LOW are 
m uch greater in winter than in summer, though it is 
plain that the sun's influence is  very m uch greater in 
the latter case. 

It w ill be seen at once that these 8 propositions are 
largely negative, and that we have ad vanced very little 
in our studies regarding HIGHS and LOWS. It is plain 
that nearly al l of them are most intim atel y connected, 
and must stand or fall together. No attempt has been 
made to theori2;e , but it has been my desire to present 
facts as simpl y as possible. If  any one has been IP,d to 

think of these things, and wil l  enter upon a discussion 
of this interpretation of the facts, I shall be entirely 
satisfied .  

• •  I I . 
A.ncltorlng Bolttll I nto Stone. 

The Engineering and Building Rec01'd quotes from 
a letter to the Troy Polytechnic some interesti ng par
ticulars about the usefulness of various substances for 
anchoring bolts into stone. It was necessary in the 
construction of an elevated railway, in a place where 
the line led over rock, to anchor the foundation by 
bolts to the ledge, and in view of the expense and other 
objeetiona,blt:l qualities of sulph ur and lead for this 
purpose, it was resolved to try whether cement could 
not be made available. 

To test the q u estion 14 holes were drilled in a ledge 
of limestone rock, all 42 in. deep, and bol ts, some % i n . 
and some 1 in . ,  were set in the holes. Around four of 
the bol t s  sulphur was th en po u red , lead was put in 
around four more, and Portland cement, mixed neat, 

around the remaining ones. Two weeks later the bolts 
were pul led  by a powerful lever. Out of those run w i th 

sulph ur, one was d rawn out under a strain of 12,000 
lb. With the others the iron yielded before the sul
phur gave way. T hree of the bolts calked with lead 
also broke in place, one pulling out ; but of those set 
in cement, one yielded slightl y and then broke, while 
all the others broke in place, showing that Portland 
cement is not only cheaper for setting iron into stone, 
as well as less l ikely to corrode the iron, but is stronger 

and much more easily applied. This account reminds 
u s, the journal above referred to adds, of a little expe
rience of our  own, which has a certain interest. 

In th e construction of a building where external an
chors are used, some of the bolts, which were built 
through the walls, were sent, by a mistake of the 
maker, with the ends cut for wood screws, in�tead of 
being threaded for a n ut. As the work was being h u r

ried, and there was not time to wait for others, they 
were used , on the assurance of the maker that he coul d  
fit nuts t o  them. After the walls were ready for the 
anchors, it was fo und that no  machine was made which 
would tap an iron nut  to fit a wood screw, and the 
man ufacturer made nuts of Babbitt metal which were 
forced on the screw. '.rhey were rejected by the archi
tect on account of the softness of the metal, and a bolt, 
with the nut, was tested at the Watertown Arsenal , 
on the E mery testing machine, to determine the resist

ance of the nut. The bolt was pulled in one direction, 
and the nut in the opposite one, and neither yielded 
u ntil a force of 5 600 l b. had been applied, when the 
n u t  burst, t.he threads stripped, and the bolt pulled 
out . The bolt was % in . ,  somewhat deeply cut, so 
thatlthe resistance of the nut was about three-quarters 
of the strength of the bolt. and if it had been made 
thicker, the iron would probably have yielded before 
the soft Babbitt me tal. 

UTILIZING scrap steel rod by welding it and draw
ing it into fence wire is one of the recent successes of 
electric welding. 
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LAKE STEAMERS BUILT BY A CLEVELAND FIRM. 

D uring the past n i n e  m on th s  the Globe I ro n  Works 

Com pany, of C l e velan d , 0., has been bu i lding steel 

stealllers of t h e  class s h o w n  in o u r  i l lustration , for the 

freight b usi n ess OIl the great lakes on our Northern 

horder, at the rate of ahout one s teamer a month. 

This b u s i ness will compare favorably with th at of any 

othet· s h i p b u ild i n g  firlll i n  the world . being exceeded , 

pro bah l y , in o n l y  o n e  or two i n stances, for these 

ste amers h ave a carrying capacity of about 3.. 000 ton s  

each. 'l' he vessel shown i s  o f  the same style as eight 

J ,itutift, �tutri,au. 
tion to attachin g w i res in su ch a manner as to estab
lish u n broken connection from Washi ngto n  with poin ts 

in every section of the Union to which the lines extend 
their rami ficat ions.  A d ozen secon ds before the time 
bel l is to stri ke a fe w war n i n g  ticks come flashi n g along, 
and at the very m oment w h en the su n  passes o ver t h e  
seventy-fifth meridian a curren t gi ves a s i ngle throb 
from Maine to Florida and from the Atlantic to the 
Paci fic, i nform i ng an expectant nation of the time of 
day. 

Now the way in which the telegraph company makes 

per is  s u pported upon a su itable pedestal , and the base 
has a hollow upward proj ection in which i s  a cavity 
for the reception of oi l  or oth er l u bricant, and 
in which is j ou rn a led a hollow tool-carryin g shaft,  
with a chan ge speed gearing, the arrangement per
mitting of th e use of a large q uantity of oil, so that the 
gears may run s ubmerged , and be tightly inclosed, to 
prevent. the entrance of dirt or chi ps. Motion is com
mu nicated by means of a transversely arranged prim
ary shaft having o n  one end a p u l l ey and on the other 
end a mank. U pOll the forward end of the hollow 

others built during the 
p resen t  year,  a n d  h as a 
length of keel of 206 feet ; 
lengt h ,  over all ,  312  feet ; 
beam, 40 feet ; mou lded 
d epth, 24 fee t '7 i n ches ; 
d raught,  15 fpet 6 i n ches. 
Her engines are t ri ple ex
pansi on , w i th cy l inders 24, 
38, and 61 i n ch es i n  diam e 
ter respec t i vely, and wi th 
a 42 i n c h  stroke. She has 
a n  i n d epen d e n t  air p u m p  
con dense r . H e r  wheel i s  
sect ional  and 1 4  feet i n  d i a
m ete r, w i t h  a lead of 1 7  
feet. S he has t w o  boi l ers 
of the Scotch ty pe, each 
14 feet i n  d i a lll eter a n d  12 
feet  6 inch es lon g, w i t h  
three furnaces, t h e  boilers 
being designed to carry 160 
pou nds pressu re. She has 
eigh t load i n g- and two fuel
i n g  h atch es , with steam 
wind l ass and capstan for-

A REPRESENTATIVE FREIGHT STEAMER ON THE GREAT LAKES. 

shaft is a c i rcular head in 
which the dies and c utting
off tool s are m o u n ted, the 
d i e s  being secu red u pon 
d i e  blocks radially movable 
in th e head, while the face 
of the head bears gauge 
marks by w h i c h t h e 
standard m arks upon the 
d ies lIIay be set. Behin d  
each of th e  d i e  blocks i s  a 
short shaft journaled i n  
the h ead , each shaft h a v 
i n g  an eccentric w r i s t  pro
jecti n g  into the d i e  block,  
and its inner end carrying 
a s m all gear. Toot hed 
Hections in the peri phery 
of a ring mesh with these 
gears, and i m m ed iately at 
the rear of the ring is a 
hand wheel, which, with 

the ring, gear, and eccen
trically placed wris ts, i m

parts rad ial movement t o  

ward , steam ca pstain aft, and steam steering appara
tus. Like al l the other boats of th is class, sh e does 
not carry a n y  can vas. 

The tonnage of vessels b uilt u pon the great lakes 
has shown a rem arkable in crease within the past two 
or t h ree years. and t here are striking i n d ications that 
the growth wil l be even m ore pronounced in the next 
two or th ree years. As reported by the Bureau of 
Statistics of the U. S. T reasury, the tonnage bui lt  on 
our Northern lakes for th e  fiscal year to .July 1, 1889, 

was 1 07, 080, w h i l e  for the fiscal year 1887 it was but 
56, 488 . 'l' he vessels built on the Mississi pp i River and 
its tri bu taries for th e year to J uly 1 ,  1889, foot up, by 
the same authority, to 12,202 ton s, those b u i l t  on the 
N e w  England coast to a ton n age of 39, 983, wh ile the 
e n tire seaboard, Atlantic a n d  Pacific, con trib ute a ton
n age of 1 1 1 , 852, or an amount very slightly in excess o f  
the ton n age put afloat o n  the great lakes. The largest 
amount  of t o n n a ge ever b uilt in any one year on o u r  
ent ire seaboard was 310, 42 1 ,  i n  1 864. I n  that year 
th ere was b u  i lt  on the g l'eat lakes 49, 151 tons , and the 
total was 415 ,74 1  to ns, against a total of 231 , 1 34 tons 
1 h e  past year, 

money by distributing the time i n  this mannel' is  by 
sell ing it  to people all over the U nited States who h ave 
clocks and find it of im portance to keep them ri g h t. 
I n  th i s  man ner it keeps corrected by electricity to ab
solu te solar t ime no less than 7, 000 clocks in the c i t y  of 
New York alon e .  All that th e  com pan y is o b l iged to 
pay is th e cost o f  maintaining i ts i n struments at the 
observatory and the wires connecting these instru
ments with the main office in \Vashi ngton . B ut it 
m ust be rem e mbered that the cost of sto pp ing tele
graph ic operat ions for fou r  m i n u tes in the busiest part 
of each d ay t h rou gh out the en tire count ry is not in · 
considerable . - Co m .  Gazette, Pittslml'.q. 

.. f .  � .. 
A MACHINE FOR THREADING AND CUTTING OFF 

PIPES, ETC.  

The ill u stration represents a rece n t l y  perfected ma
chi n e, paten ted by !\fl'. Arth u r \V. Cash, which pre
sents many n o vd features, and is designed to perform 

the die bl ocks and d ies ill 

the head, to proj ect the dies inward to operate u pon 
the end of a p i pe or bar, or withdraw them, leaving the 
center of the hol low sh aft clear for new work. 

T he cutting-off mechanism consists of s m all carri ages 

arranged opposite each other i n  the head between t h e  
die blocks, each of the carri ages havin g an adj u st able 
tool, and being moved i n ward or  out ward as d esi red 
by feeding screws. T h e  thread i n g dies and cutt ing-off 
tools are 80 arran g-ed as to prevent an y poss i b l e  damage 
to work by their simultaneous operation , the d ies w h e n  

a t  work projecting i nto t h e  field of the cutting tools, 
and the latter, when in operat i ve position, pre ve n t i ng 
the engage m e n t  of the dies with the work . 

A vise, whose base is adapted to sli d e  upon ways 011 
the end of the bed , as sho wn at th e right in the en
grav i n g, presents the work to the tool s , so the work 
is r igid ly neld against all movement for tl�e cutting
off operation, or is  held again st rotation and given an i n 
wa rd feeding movem ent for the operation of the scre w
c utti ng dies. The power is appl ied d i rec tly at the rear 
of the vise j aws, so th at the end t h rust of the scre w is 
borne by the standar d i n stead of b y  any part of t h e  

machine out of l ine w i t h  the jaws . I n  cu tting th read s, 
.. , • • .. the work is forced into engagement with the dies by 

P " o po sed T u u nel betwee n Ireland aud Scotl and. lIleans of a transversely exten d i n g lever f u l crum ed on 
A p u blic meeting,  convened by the m ayor o f  Belfast, the vise base, and is  there held u n t i l  the t h read i n g i s 

h as been held to consider a sch e m e  for constructing a completed , wh en , i n stead of reversing the machin e or 
tun nel bet w e e n  Ire l an d and Scotl a nd . M r. Barton ,  im part i ng movement t o  the w,-,rk, t h e  latter llIay be 
civil e n g i n eer, subm i t te d  his  scheme, w h i c h  is to con- d i sen gaged by turn i n g  the hand wheel operat i n g  t he 
stru ct a t U ll nel froll] the j u n ction of the, Bel fast a n d  d i e  blocks. I n  t h e  wor k of cutti ng off, a f t e r  ad.i ll st.-
Northern Cou n t ies Rai l way, fou r  miles inland froll] llIent, the tools are o perated into init ial engagement ,  
\V h iteh a v e n ,  o n  the Antr i m  coast, t o  the center of w h en a m ovab l e  trip e n gages t h e  ar m s of smail  feed 
Wiers ton H i l l ,  in \V i gto n shi re, also about four miles wheels, feeding the cut ting tools i nward i n ter-
inland, the whole lengt h  to be about 34 m iles. The m itten tiy at e i t h er of two speeds u util the pipe 
sche m e  b as the s u pport of Si r Dou glas Fox, engineer is severed. The hollow tool-carrying shaft being 
of t he Severn T u n nel, Sir Benj a m i n  B aker, the Forth open at both ends,  p i pe of any len gth lIlay be ope rat-
Bridge engineer, and S i r  John H awk sha w, of London. ed u pon. 
He est i mate d  the total cost at £8, 000, 000, and the tun- 'rhis mach i n e  i s  umn u factured by the Armstrong 
nel cou l d  be com p leted in ten o r  twelve years. The Manufacturing 00., Bridgeport, Con n .  
meeti ng passed resolutiolls recogniz ing the i m portance • ' . '  • 
of the scheme, ur ging the gove r n m e n t  to render fi n an- Lumi nous Paint. 

cial assistance, and ap poi nti ng a com mittee to COIl- We have before spoken of the new Germ an m an u -
sider and report upon the whole question . facture of l uminous paint, by which oil or water colors, 

.. . . , .. shining by n i gh t  with w h ite, red,  blue or yellow, ac ' 
How Time is Distributed by Telegraph. cording to the var iety desired, can be sold at re tai l at 

The Naval O bservatory at \Vashington considers i t  about a dollar a pou n d , while the price of the Balm ai n 
an i lll Portan t part of i ts business to d eterm in e  aIJ d gi v e  paint, as made a n d  sold in E n glan d ,  i s  a b o u t  n i n e  
awa y t o  any o n e  w h o  chooses to a s k  for it absol u tely dollars a pound. 
correct time at noon each day. Experts paid b y  U n cle Ou account o f  its  h i gh price, the Balmain pai n t  
Sam make t h e  com putations a n d  press the button at has never come into exten sive u se. I t  was e v i d e ntl y  
precise l y 12  o'cloc k ,  th u s  comm unicating th e hour to good, but,  as the ex pen se of (lo Yeri n g  a wall with i t  
t he va ri ou s  d e partIllents  i n  this city. T h e  \Vestern amounted to a bou t  two dol lars a sq uare yard, i t  was 
U n i o n  is  p e r m i tted to have i ts i n stru ments i n  the room im practicable to use it" as the ltJ a n u factu rers recolll -
whence t he message is sent, with an attach ment to t h e  mended, for pain tin g the interi ors of cellars, rail way 
b u t ton,  so that the n e w s  i s  flashe d  d i rectly from the t u n n els  and other dark pl aces, and it cam e at l ast t o  
o bservatory without even the aid o f  an operator all be used o n l y  for pai n t in g  match boxes, key holes a m l  

over the  U n i ted States , reach i n g  even so d i stant a poi nt small ob.i ects. 'r il e  German l u m i n o u s  pai nt,  wh ich 
as Sail Franci sco w i t hin the space of not more than o n e- is sold i n  B erl i n by Fretzdorf & M ayer, Stei n tll etz-
fi fth of  a second . For such is  the utmost twinkli n g  re- strasse 15, and in Dresden by G ustav Schatte &; Co . , 
qu i red for the passage of an electric spark th rough costs only about se\;enteen cents for enough to cover 
3, 000 m i les of w ire . A PIPE-THREADING AND CUTTING-OFF MACHINE. a square yard of surface, so that it wou l d  be really 

To accoll , pli .-h th is  the t eleg raph com pan y is obliged possibl e  to pain t  a room w ith i t , without ru i n ous 
to take al l other b u, i n ess off the wires each d ay j ust accurately and rapidly a wide range of work i n  thread - expense. At presen t, a good deal of it is nsed i n  
before 1 2  o'clock . T h ree m i n u t es and It half befo re i u g  and cu tt i ng o ff  pipe, shafting, etc . , wh i l e  being pai n t i ng er n cifi xes an d im ages of saints, which fi n d  a 
noon arrh 'es operators in all parts of th e-co u ntry cease si m ple and d urable in its parts, and capable-of being ready sale i n  German y, and are exported in large 

send ing or receiving messages and de vote tbeir atten- t operated either by band or power. The machine pro- I quantitieB. -A mer. Architect. 
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A FOLDING TABLE FOR PAPER HANGERS. 

'1' he table shown in the i l l ustration fol ds in a m all
l I e r  somewhat similar to a check er board, the legs fold
i u g  cOlll pletely w i t h i n  the covers formed by the top of 
the table,  the u n d e r  side of  w h ich has d ow nward l y  
proj ecti n g  strips o n  each section t o  constitute a hollow 
box when folded,  with means for retaining in position 
a r uler and rotary cutting tool. O n  the u pper s urface 
of  the table are two longi t u d i n ally extending metallic 
pl ates, o f  z inc or  other soft metal, constituting suita
ble su rfaces on which to c u t  the paper. The four legs 
are separately hinged to fold, two within each section,  

"citutif i t  �mttitau" 
te�ting and measuring objects on its inner surface, but 
by e xtending the b l ade i n  the opposite d i rection a 
square will be formed with graduations on its outer 
edge. 

For furth er i nformation relative to this in vention 
address Mr. R. E. Woodruff, the patentee, No. 192 
Hannah Street, W. , Hamilton, Ou tario, Canada. 

4 . 0  . ..  
The Benefit of" Coffee. 

Dr. I. N. Love, of St. Lou i s, in a paper on this sub
j ect, said that his experience for five or six years past 
had been strongly in favor of taking a c u p  of  strong, 

black coffee, wi thout cream 
or sugar, between two glasses 
of hot water, before rising 
every morning-at least an 
hour before breakfast. The 
various secretions were sti m u 
lated, t h e  n e rvous force was 
aroused, an hour later a h ear· 
ty meal was enjoyed, and the 
day's labor was begun favora
bly, no matter how the duties 
of the day a n d  night preced
ing might have d rawn u pon 
the system.  A nother cup at 
four in the aftern oon was s u f
ficient to sustain the en ergies 
for many hours. In this way 
the full effect was secured . I f, 
along with this the proper 
diet was taken at the proper 
times-and the ideal d iet for 
those w h o  m a k e I a r g e 
draughts u pon their nervous 

BOYSEN'S FOLDING TABLE FOR PAPER HANGERS. systems and ex pected to have 
them honored was hot milk

as shown in one of the views, and when the table i� �et an d at least eight hours of sleep were taken out of 
up, each leg is held in place by a s mall metallic rod, every twenty-four, one's capacity for work would be 
hinged at o u e  end to t h e  bottom of t h e  table at one almost u n l i m ited. 
side, and engagi ng an eye o n  the leg. The legs are -- --�- -.. • •  I • 
further s tiff e n e d  by a c ross rod joining the end legs, AN IMPROVED HEAD· LIGHT FOR LOCOMOTIVES. 

such rod being pi voted on one leg a n d  havi n g  a hook The i l l ustration represents a loco m otive head-light 
engagi n g  an eye or p i n  on the other leg. T h e  cutting in which the lam p may be filled and regulated from 
i m plement consists of a handle, in the lower eud of the outside, or an i n candescent l ight may be used i n
wh ich is journaled a rotary cutting w h eel, the h andle stead of an oil lalIl p, while  the construction provides 
bei n g  so formed t h at the cutter lIl ay be read ily but- for the d isplay of various signal s without the use of 
toned upon a stud on t h e  u n der side of  the table when separate lam ps, a receptacle being also provided in 
the latter is  folded.  The cutting wheel i s  o f  hard which day signals may be kept in position for ready 
metal,  such as tempered steel ,  and well adapted to cut use. A slid e adapted to support the reflector is mount
wet paper. The table is  preferably made about six feet ed on a suitable bracket upon the bottom of  the lantern 
long by two feet w i d e ,  the fig u re at the righ t in  the casing proper, as shown in the small view.  The re
picture s h o w i n g  it fol ded w as to be conven iently car- flector is made of two separate section s, d ivided verti
ried under the arm. cally and tran sversel y at the poi nt wh ere the lam p 

For further i n formation relative to this invention chimney passes u p, the front section having side flanges 
add ress t h e  patentee, M r. George H .  Boyse n ,  No. 4312 with movable slides connected to that secti on by 
F rankford Aven u e, Phi ladelphia,  Pa. springs, whi le  the rear end of one of the slides i s  con-

--... �. ------�- - - nected by a hinge to the rear section of the reflector. 
SEVERAL USEFUL TOOLS IN ONE. The othe r  slide has a handle for its convenient 

'l'h e  i l lu stration represents a compact COlu bination 
of correlative too l s  for the use of '.vood and iron work
ers, to permi t  them to lw carri en as o n e  piece i n  the 

1 

man i p ulation,  the  construction being such that the 
rear section m ay be s w ung asid e  when desired, or 
drawn rear ward l y  against the tension of the springs to 
ad m it the l a m p  chi mney between the front 
a n d  rear secti o n s  of the reflector, as shown . 
T h e  o i l  reservoir h as a dow n w ardly s loping 
upper side, to facilitate the adj u stm ent o f  
t h e  l allJ p u n d e r  t h e  rear e n d  o f  the reflector, 
and a fi l li n g  tube, wh ose outer end is up

ward l y  curved and provided with a cap, 
extends from t h e  re�ervoi r through the ca�
i n g. The burner h as a wick raiser or  regu
l ator, a s haft from which extends through 
t h e  rear wall o f  the casing. wh ere it ter m i n 
ates i n  a hand w h e e l ,  the  construction b e i n g  
such as to p revent t h e  w i c k  from being j ar
red d o w n  i n to the wick t u b e  by the jolt ing 
of  the locom oti ve. O n e  ;;ide o f  the casing 
h as a sl iding door at i ts rear end,  with a 
glass-covered open i n g  through which the 
i nterior- may be i n spected, while one of the 
side� of the  rear section of  the reflector has 
a s i m i lar open i n g, w h e reby the flame of the 
la llJ p  m ay b e  observed while it  is being ad
j u sted.  ,Vhen an electric i u candescent light 
is to be used,  its b u l b  has a bai l to wh ich is  

WOODRUFF'S COMBINATION IMPLEMENT. attached a w i re passi ng through a staple on 
the  i n n er side o f  the casing, t h e  bulb bei n g  

pocket. I t  I S  a com bined rule, square, bevel, scri be proj ected i n t o  a reflecti n g  f u n n el adapted 
gau ge, spir it  l e v e l  an d d ividers. Fig. 1 i s  a side to fit in the front section of  the reflector, the  
view of  t h e  device  fo l ded, Fig .  2 shows its  princi pal rear  section of w h ic h  is  then swung to one 
portion s e m ployed as d i viders, Fig. 3 is an i n ner s ide .  I n  the front of  the casing, at  eaClh 
view of a j oi n t  sed ioll ,  Figs. 4 an d 5 represent trans- side, are scre w -threaded flang'es or collars, 
verse seet i o n s  of t h e  device w h e n  folded, a n d  Fig. 6 at the outer ends of  which va riousl y colored 
s h o w s  i t  in t h e  form of a square. The stock has two gl asses are suitably mounted,  to give such 
e q u a l  s i zed strips  or  s i d e  p i eces held s paced apart at signals as may be req ui red, suitable caps or 
one end by a sl i ghtly tapered block a s lotted blade covers being provided for readi ly  COVering 
piece bei n g  held  in termed i ate of  the m ai n  side pieees 0 1'  exposing the ligh t  as d esired. A supple
and a scrilW bolt  and nut bei n g  adapted to clamp th ese m e n tal bottom forms a space below the lan-
pieces, wh I l e  a longItud i n al r ib on the inner s u rface of  tern casing proper, and the side walls of  this space 
one side pI ece of  the stock m ates a transverse groove in h ave longitudinal cleats adapted to su pport a series of 
the blade p i ece n ear OIl e  e n d ,  to hold the blade at right day signals, the several signal pl ates carried here hav
angles to the stock when the rIb and groove are i n ter- ing at their rear ends lateral l y  extend i n g  lugs, which, 
locked. As sho w n  III Pig. 6, the square is available for when the plates are drawn forward, will engage catcbes 

at the front end of the casing, by which the day sig
nal will be suspended, as shown in the l arge vie w. 

The construction is d esigned to be economical , and 
to give all  the day or n i gh t  signals which m ay be re
quired without the use of extra lamps. For furtber 
in form ation relative to this invention, address the pa
tentee, Mr. William J. Burke, Box 900, Seattle, Wash . 
i n gton . 

• t . ,  • 
IMPROVED CROZE. 

The improved adj ustable croze s h ow n  in the annex
ed engraving is  constructed so that it m ay be i n sta n t-

ADJUSTABLE CROZE. 

ly adj usted to barrels o f  different sizes. The large 
segmental plate w hich rides upon t.he rim of t h e  bar
rel supports the other parts.  Below the l arge seg m ent
al plate is supported a sm aller pl ate o f  s imi lar forltl , by 
three rods extending through the upper pl ate. 'l'h e  
l ower plate carries two cutters a n d  a p l o w  for form i n g  
the croze. The cen tral r o d  extends thro ngh a guide 
attached to the upper :plate, and to the u pper and 
lower plates u pon this  rod is  p laced a spi ral spring. 
The guide of the central rod is f u r n i shed with ears i n  
which is pivoted a leyer w h i c h  bears upon t h e  end o f  
a short rod arranged parallel w i  th the segmen tal pl ate, 
and provided with a retractile spring for d rawing it 
away from the central rod w he n  the lever is  released. 

The cutters are placed in any desi red position, and 
the central rod is clamped b y  press i n g  the outer end of 
the lever as the u p per segm e ll tal plat.e is grasped to 
operate the tool .  By this m eans the cutters ltlay be 
i nstantl y  clamped 80 as to c u t  a groove for t h e  barrel 
head at any d esired d i stance from the r i m  of t h e  bar
rel. T h e  side rod s are f u r n ished with col lars having 
set screws by means of w h i ch the down ward movement 
of  the lower plate is l i m i ted .  

The perspeet.i ve v i e w .  Fig. 1 ,  shows the a ppl ication of 
the croze to a barrel ; Fig. 2 i s  a sectional view show-

BURKE'S LOCOMOTIVE HEAD-LIGHT.  

ing the g u ides for the rods ; a n d  Fig. ;3 i s  a sectional 
view taken at rIgh t angles to the p l an e  of  Fig. 2. 

This in vention has been paten t.ed by Me�srs. Wi l 
l iam Kampfe and Joseph �agengast, Bayonne. New 
Jersey. 
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Science Senses. 

In the past ten or fifteen years there has grown up a 
need for special training of the senses, in order to use 
properly scientific imtruments, not in  study or in  any 
way applying to it, but as necessary adj u n cts of busi
ness communication in every-day life. 

First on the list will corne the telephone. Most per
sons using one for the first time find themselves abso
lutely hOTS de com bat, unable to recognize a familiar 
voice, and are only conscious of the  most helpless hear
iug-deafness. After a short 'training the ear and mind 
adj ust themselves with wonderful nicety to the new 
d uty required of them, and learn to recognize a voice 
as unerringly as though talking face to face wIth the 
individual who is, perhaps, miles away. 

Following closely in the wake of the telephone, 
which lllay be looked upon as the pioneer of the in
ventions which will l ater rely upon the auditory nerves 
or hearing for their use, is the graphophone, a marvel
ous l ittle machine, whose fitness for the work it has to 
do is so wonderful that, were it not explained on purel y 
scientific principles of natural laws, man would think 
the inventor of i t  i n  league with the " Buyer of Souls.  " 

It records sounds by the vibrations of the 3,ir acti ng  
on a steel stylus, which is so placed that it cuts or  
traces fine l ines on a cylinder of rubber coated with 
wax. 

These lines are of varying depth, according to the 
force of  the soun d  waves. 

The vibrations or sounds are reproduced by the afore
mentioned cylinder being revolved under a small sty
lus  to which is attached a pair of tiny ear trumpets 
which are so adj usted that they transmit with absolute 
fidelity every sound wave to the ear. 

It  is  impossible to predict the boundary line of scien
tific discoveries, and the uses to which man may pu t 
them in the near future. 

But to follow out the idea of the trained senses, take 
the vision, how the m icroscopist with his  l ittle instru
ment is every day opening new vistas. 

It is only the supreme intellect of the h uman mind 
which renders what may be called the brute senses of 
man of use to him, because when u ntrained they rank 
far below the senses of the animal, though in the latter 
they are not so e venly balanced as in man. 

The eagle and condor have wonderful vision. Of 
these birds i t  is said that the former can face with an 
unflinching eye the sun when shining with full noon
tide glory, and of the latter Prescott in his " Conquest 
of Mexico " says, .. The sight of the condor of the 
Andes is almost beyond belief. When a horse or mule 
drops hy the roadside, scarcel y a moment passes before 
one or more of these huge birds may be seen hovering 
over the un fortunate animal, proving plainly that they 
are guided by sight alone." 

The sense of smell in  animals is perhaps fou nd in  the 
h ighest perfection known i n  the well- bred bloodhound. 
This ani mal will  follow a trail hours after th e man or 
animal has passed, and never lose it, even though it 
had been passed over by hundreds. 

The sense of touch possessed b y  the clumsy-looking 
elephant is  most wonderful. The tough-looking hide 
wbich covers him would never make one think he 
could  lay claim to the sense of touch in any degree of 
perfection .  

Man supplements what he lacks by using his know
ledge of the laws of nature. Thus with the aid of the 
microscope and telescope he can com pete with the 
eagle and condor. 

Up to tbe present time he has not invented any in
str ument whicb wil l  aid i n  distinguishing odors, but  
passing over that, he  has covered nearly tbe entire 
range embraced by the five senses-sight, taste, touch, 
sm ell and hearing. 

When we speak of trained senses, we do not for an 
instant mean to i mply that the mall of the present age 
is better eq uipped by nature with the senses t han h is  
ancestors were, but that by the  a id  of  scienti ti c  instru
ments be has su pplemented the use of these senses to 
an almost supernatu ral extent. However, beyond a 
certain point he cann ot go, as it i s  only in his power to 
use intelligently the things that be, not to create. 

Every invention of man thus far has only consisted in 
some new or perhaps forgotten application of a law of 
nature, and is not in  any way d ependent on the in
ventor personally, save i n  his ability to make his know
led ge of practical use to the majority of mankind. 

$titutifi t �mtti tau. 
is that machinery has become more delicate and often 
more simple, but req uiring by that very fact a more 
highly educated mind to operate it than did the crude 
machinery of the early inventors, where muscle was as 
m uch n eeded as knowledge. All that is ·cbanged. 
Ignorance is now often death-dealing, particularly 
when electricity is the motive power or where chemi
cal compounds are used. 

Every day adds to the necessity for a practical work
ing knowledge of the n u merous inventions which are 
now found in daily use in  all civi l ized countries the 
world over. 

No one who has ever read " John Halifax, Gentle
man,"  can forget the masterly description given of the 
personal antagonism felt  by the working men to the 
machinery which was p laced in his mill  by the hero. 

In their b l indness they could not realize that mental 
labor placed them on a higher plane than manual labor, 
and that mach i nery at its best can only su pply m uscle, 
not mind, and that they were being given, by the very 
machinery wb ich they were bent upon destroying, their 
one chance to be something more than m ere machines 
themselves. 

It  is to be hoped as the world grows older it  grows 
wiser, and that we are being carried to a . .  Golden 
Age " on the wheels of the inventions of tbe twentieth 
century. DORSEY BARTON. 

. .. . 1 .  
A SIMPLE FORM OF GAME. 

The game board shown in the picture is not unlike a 
checker board, b u t  it has a surrounding marginal 
flange, and u pon the lines or at the i ntersecting points 
of the squares are upwardly  projecting pins, so ar
ranged that they will appear in aligning parallel rows. 
The game has been patented by Rev. Norbury W. 
Tbornton, of Geneseo, Ill . , and is styled by the in
ventor " The Race Problem. "  The players have twelve 
white checkers for one side and twelve black checkers 
for the other side, and the first play is made by snap
ping a checker in wardly from the outer side, with 

THORNTON'S GAME. 

An A u&olllatic Ph otograpblst. 

According to The Electrical World, the application 
of the nickel in the slot principle to automatic photo
graphing is about to be accomplished. Mr. Matthew 
J. S teffens obtained a patent on the device December 
11,  1888, and has others pending. The mechanism 
is operated by two separate and distinct electrical 
circuits. In securing a pbotograph, a quarter of a 
dollar is passed through a slot and tbe visitor takes 
the desired position, and then gives a slight pul l  to the 
cord in front of the case, when th e shelter in front of 
the lens of the camera is automatically drawn asi1e, 
and the flashing of some magnesium in a brass pan, 
fired by the heating to incandescence of a platin u m  
wire, throws t h e  necessary lights,  a n d  a perfect nega
tive is secured on a plate hav i n g  a white background 
and made o f  flexible cell uloid.  This part of the opEra
tion, the writer says, requ ires b u t  two seconds of t ime.  
The visitor then waits while the plate is rolled over two 
small  wheels and gripped by t wo rubber tapes, which 
carry it through the developing, fixing � ud wash ing 
fl uids, and final ly  P!1SS i t  through a second aperture 
or slot, a perfected photograph. The entire move
ment of the second operation is controlled by an el ec
tric motor operated by a current from a primary 
battery. Tbe necessary chemicals are each supplied 
separately from an airtight reservoir, and the flow re
gulated by a d ial apparatus  to correspond with the 
temperature of the atmosphere and the strength of 
the chemicals. 

The mach ine wi l l  be placed in drug stores and other 
places where "slot" mach i nes are found to pay. It  is 
said that this device can be used in secu ring instan
tan eous photographs of cri minals while they a re be
ing booked, and that it  will be used b y  rai l way com
panies to prevent improper u se of mi leage tickets, 
though the success of this latter application is dou bt
ful. The model of tbe machine was made by the 
Franklin Electric Com pany, of Chicago, for the in
ventor, who is a well known artist of Chicago. 

To verify the statement of our valued contemporary 
before publisbing it, we sent the article to the electric 
com pany who constructed the apparatus, to know if 
it worked satisfactorily, to which they reply as fol-
lows : 

Chicago, Oct. 30, 1890. 
Messrs. MUNN & Co. , Editors SCIENTIFIC AMER ICAN. 

Gentlemen : In reply to yours of Oct. 24, the auto
matic photographic machine was built  by our com
pany for Mr. M .T. Steffens, the inventor. 

Regarding the merit of the i n vention,  would say 
that the first mach i ne, as described i n  inclosed art.icle, 
was a succe ss, but the i n ventor was not satisfied, 
as t.he mechanism was too compliclI.ted. 

Our com pan y has built four  d i fferent models for the 
the intent to lodge the piece behind one of the cen- inventor, and the last one, which has j ust been com
tral pins, out of reach of a si lll i lar play from an op- pleted, is very simple and promises to be a great 
ponent. It is the effort of each player, then, i n  this success. 
manner, to place as many of his pieces centrally on As the patents are not yet issued, we cannot give you 
the board as possible, knocking outside of the area of a description of the machine, but it seems to work per
the pegs or pins  the pieces of h is  opponent. Two h u n- fectly, day or night. At night or in dark places a mag. 
dred points are designed to consti tute a game, the I nesi um light  is used. The inventor con trols the m ag
highest cou n t  bei ng for the central space, and the nes iurn or any artificial l ight u sed i n  automatic photo
cou n t  diminish i n g  proportionately toward the margi n, graphic machines, granted in former paten t. 
all men outside of the pegs or pins counting ten for the Pictures taken in daylight are very good, and the 
opposite side. way the inventor uses magnesium light now seems as 

• I • , • good as can ever be expected. Any one can work the 
T h e  Borate o f"  Soda I n  l b e  Treatlllent o f"  m achine, as there are n o  cords to pull  or bu ttons to 

Epilepsy 
press, as tbe coin does it  all. The time req uired to 

was first proposed by Cbarles F. Folsom, of  Boston, complete the picture is two and one half min utes. It 
in 1881 . Gawel's reported fou r  cases treated with the is delivered with a metallic medall ion-shaped frame, 
remedy, three of which were entirely cured. and the entire work is done by the aid of elect ricity. 

Lately, El Siglo Medico reports, Senor Dijond has We wil l  request the inventor to fu rnish you with the 
tried the remedy i n  25 old cases in  which tbe bromides details  of the machine, as we know him to be an ad
had been employed without any real benefit. Tbe mirer of the SCIENTIFIC AMERICAN. 
d u ration of the treatment with tbe borate of soda was 
from four to seven months, the doses of the remedy 
varied from one to six gram mes a day. 

One case was completely cured, and all the others, 
except six, were m uch improved. 

Tbe experiments heretofore made prove that the 
remedy can d iminish the frequency of the epileptic 
seizures in  a very large n um ber of cases which are not 
influenced favorably by the brolllides. 

The borate of soda may be given in doses of six 
grammes, daily, without any risk to the patien t, but it 
is necessary to begin with one or two grammes a day 
and gradually increase the dose. 

The following formula is recom mended : 

As perhaps you are aware, Mr. Steffens is al so the in-
ventor of an aerial camera which caused some notice 
a couple of years since, and we are now constructi ng 
for him an im provement on the same. Trials with a 
small machine proved very successful, showing a 
distance of twenty-two miles distinctly. 

The camera is attached to a small ball oon, is regu
lated and the exposing done from the ground by elec
tricity. 

The negatives are made on celluloid films, and 
several hundred can be taken at each ascension. 

Yours respectful ly, 
FRANKLIN ELECTRIC COMPANY, 

Per P. R. H. 
The man of science is the idol of tbe present age. His 

daring and succes& in tbe field of invention have 
bl inded tbe eyes of the people to the fact that there 

Sodre borat. p lllv . . . . . . - . . . . . . . . . . . . . . . . .  l to 6 grammes. 
Syr. aurant. carb . . . ' _ . . . . . . . . . . . . . . _ . . . .  30 • I • • • 

can be a l imit  to his  po wer, and make them lose sight Aqure destil lat . . . .  . . . . . . . .  . . . . . . . .  . . . .  100 St. Clair T unnel Celebration. 

of the reality that he is  only a pupil  in tbe school of l\I. S. -To be taken in two doses, one in the morning The St.  Clair. river tunnel com mission is  making 
n ature, where the doors are  open to all. and one i n  the evening. great preparations for a celebration on the opening of 

It is not probable tbat any special benefit will be For doses larger than four grammes, one gramme of the tunnel. It is proposed to serve the banq uet in the 
don e mankind physically by this training, for it does glycerine should be added for each gramme of borate hole itself u pon a table 1 ,000 feet long, 500 feet on each 
not demand any abnormal conditions. It is  simply a in excess of fou r. side of the international boundary, the chairman to sit 
better understanding of our physical capabil ity of For the prolonged use of the remedy, Senor Dijond exactly on the line_ On the Canadian side of him will 
using our senses by intell igently applying them to o@- recommends the following :  be the President of the United States, and on the 
tam a result known to be as certain as the law, " water American side the Governor-General of Canada, these Sodre Qorat. plllv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  grammes 10 
�eeks its own level. ,. Glycerin; purre . . . . . . . . . .  . . .  . . . . . . . . . .  . . . . .  . 4 two flanked by a string of ministers of state and nota-

There is a vast change in the tendency 01 the invent- Syr. aurant. carb . . . . . . . . . - - . . . .  . . . . . . .  . . . . . . . . .  94 bles from both countries. The tunnel will  be bril l iant-
ors of the  present age, and this  generation specially. M. S.-To be taken in spoon ful doses. An ordinary I' ly illuminated by electricity and the decorations will 
Force IS gUIded rather than controlled, and the res ult . spoonful oontlains two grammeti of the borate of soda. be intrusted to a corps of special artists. 
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J'titufifi t !tutritau. 
l n g-rowi ng Toe N ails. 

To the Editor of the Scientific American : 
About ten years ago I cured ingrowing nails on both 

of my big toes iu the following manner, which can be 
done by any one who has the least amount of ingenuity 
an d patience. First thoroughly clean the parts, and 
then pack in front of the nail cotton or lint as hard as 
may be borne. This will remain with comfort for three 
or four days, then remove and in front of the pellet 
will be found a hardened mass of flesh; scrape this 
away and repack, continuing the operation until the 
corner of the nail has grown out and i s  beyond the soft 
tissues of the toe. Of course easy-fitting shoes or boots 
should be worn d uring the treatment and ever after. 

I strength and power of resistance during the various  
phases of development, to promote the health and vig
orous bodily development of you th better than we do 
now. I therefore indorse, from the bottom of m y  
heart, the words which John n Petter Frank. the father 
of school hygiene, uttered a hundred years ago : • Spare 
their fiber still, spare the forces of their miuds, do not 
waste the energies Gf the future m an in  the chi l d . '  " 

JOHN G. HARPER, D.D. S. 
. . . . .. 

The Sudbury, O n tario, Nick e l  Belt. 

To the Editor of the Scientific American : 
The S u dbury N ickel Belt, as it is called,  was discover

ed about six years ago, during the construction of the 
Canadian Paci fic Rail way through the district. B u t  
for two or  three years afterward very little develop
ment work was done, as it was supposed at first that 
the ore deposits were copper. The range so far as ex
plored is over fifty mi les long, and from three to tp,n 
m iles wide, running from Lake Wah napilae to the 
S panish River, i n  a northeast and southwest course. 
The m ineral occurs i n  great beds that sometimes rise 
into tremendous hills and ridges above the surface, 
and covered with gosan or decom posed ore. The range 
culminates i n to l iteral moun tains  of mineral in the 
townships of Den ison, Graham, and Dru ry, along the 
Algoma or Soo branch of the railway. Gold,  silver, 
copper, and p latinum have also been found in various 
places o n  the range, and even cassiterite or tin ore. 
The copper and n ickel are nearly always found to
gether, and generally in about the same proportion i n  
the ore, but i n  t h e  famous verlIlilion mine in  t h e  town · 

ship of Denison the whole five differen t  m i nerals spe
cifi ed above occur. 

There are already five m ines being worked on an ex
tensive scale, and a great many other locations being 
opened up. Three smelters or blast furnaces are in 
constant operation, red ucing the ore into matte. Six 
tons of ore on a n  average make one ton of matte, 
which carries from twenty to thirty per cent  of nickel 
and an equal amount of copper. It is  shipped in this 
state, mostly to Swansea, Wales. The ore is first 
roasted in large heaps in the open air, to burn the 
sul p h u r  out of it .  

A great number of capitalists have be�'n here this 
season examining the nickel mines and deposits of the 
range, and from present appearances this is going to 
become one of the chief mining centers of the world 
before long. R. J . SWANSON. 

Nickel City, Ont o 

Phy.dcal DeveloplDent oC Children. 

Dr. Axel Key, of Stockholm, read a very interesting 
paper before the recent Medical Congress, Berl in ,  on 
the development of puberty and its relation to morbid 
phenomena among school children. In Denmark and 
S weden it  has been the custom for many years to weigh 
a.nd measure the school children every year. Out  of 
1 5.000 boys and 3, 000 girls the results were as follows : 
" In the seventh or eighth year of lif9 boys grow con
siderably i n  height and in weight, after which a delay 
sets in  which reaches its maximum in the tenth year 
and lasts t i l l  the fourteenth year, when a considerable 
acceleration of growth suddenly sets in . This accele
ration lasts t i l l  the end of the seventeenth year. Its 
maximum is in the fifteenth year. The acceleration is 
at first in height and later on i n  weight, gaining its 
maximum in the latter in the sixteenth year. At the 
end of the nineteenth year bodily development of 
youth seems to end. In girls the course of develop
ment is quite different. The decrease in growth after 
the eighth year is not so great as in boys and yields in  
the twelfth year to a rapid increase in height . The 
acceleration in the i ncrease in weight comes later, but  
outstrips it  i n  the  fourteenth year. In the  seventeen th 
or eigh teenth year the increase is  but slight. The 
increase in weight, however, sinks to zero almost in 
the twentieth year, when the growth i n  women may 
be regarded as ended . " A remarkable thing, as pointed 
out by Dr. Key, is  that boys grow faster than girls in 
weight and height till the eleventh year, then more 
slowly till the sixteenth, and then faster again. With 
slight variation t hese relations obtain all over Sweden 
and Denmark. In Italy and the United States of 
America the period of puberty in gi rls ends at least a 
year earl ier. .. In the spring and summer the child 
grows more in height, while in the autumn and winter 
it increases more in weight." " How is  i t  now with the 
health of school children during the development of 
puberty ? It was found that 40 per cent of the 15, 000 
boys in the high schools in S weden were i l l ; that 14 
per cent suffer from habitual headache, 13 per cent 
from chlorosis." " We ought, " he  con cl uded . " to 
adapt our dema.nds on the youthful Qrganisill to itl'l 

. , . ,  . 
The Street Railway C o n venti o n .  

The popularity of the electric motor was well  attest
ed at the recent meeting of the American Street Rail

way A ssociation at Buffalo. In the West, especial ly, 
where it has been in continuous use for a considerable 
period, comparative estimates of economy between 
horse and electrical traction have, it  would appear, 
demonstrated the su periority of the latter, at least 
from the sh arehol ders' standpoint. Practical men, 
used to estimating costs and familiar with both sys
tems of traction, gave their views, recounted their suc
cesses, and disappointments while looking for perfect 
service, and though not able to devise the means of 
remedying defects, furnished clear and comprehensible 
descriptions of their n eeds" From these it  w ould ap
pear that the repair shop for electric motors has taken 
the place of the horse hospital, whi ch, in  horse rail way 
service, makes so formidable an item in the expense ac
cou nt. 

How to keep the electric Illotor out of the repair shop . 

That appears to be t h e  most im portant question now 
agitating the  field. The station and overhead trolley 
wires, with a minimum of expert attention, may be 
kept in repair, but unseen and often unexplained 
causes serve to stop the wheels of the motors. Now 
i t  is a lame armature, again a burnt field magnet, a 
fused connection, or broken gear. These are everyday 
occurrences-so the railway men say. Not yet has the 
mechanic's cunning sufficed to make certain the work
ing of the axle gear and intermediate shaft gear, �haft 
pinion, and armature pinion. Then there are the 
boxes or bearings of the axle, intermediate shaft and 
armature. Trouble here is trouble all over. There is a 
large and general demand for gear and pin ions wh ich 
won't break, for gear that wil l  be reawnably d urable 
and at the same time noiseless. 

One of the speakers at the recent meeting said that 
cast iron might do for axle gear, w h ich is  large and of 
slow movement, but only steel was fit for i n termediate 
shaft pinions. H e  was fi rm in the belief that steel does 
better than bronze in such em ployment, lasts longer, 
besides being less expensive . His experience with 
electric motors had taugh t h i m  that to overcome the 
noise it  i s  n ecessary either to have the gear covered 
and running in oil or to have the gear of wood or the 
pinion of 'rawhi<ie. The large gear on the axle and in _  
termediate shaft, if made with wooden teeth and used 
with steel pinions, he had found to run noiselessly and 
to last longer . Those who gave extra care to maki ng 
the keys in  all gear and pinions tight and self-retaining 
would, he believed, find themselves amply rewarded. 
The shaft boxes and bearing, experience had taught 
him, must be made of some com pound metal that will 
not wear out too fast, for but little wear on the armature 
bearing will allow the armature to scrape on  the pole 
pieces of t he motor. 

Continuing, he said : .. The electrical parts of the 
motor in w hich we are most interested are the arma
ture, field magnets and the controlling switch or rheo
stat. The armature of an electric motor is its most 
wonderful and interesting as well as its most expensive 
and troublesome part. A street car is the most over
loaded vehicle known to mankind . It may run a week 
with a light load, and then suddenly receive enough 
passengers to load fai rly wel l three or four ordi nary 
cars ; the driver may forget to oi l either the car or mo
tor, he may reverse the motor accidentall y or  purpose
Iv to avoid an accident ; these and many other causes 
r�q uire of an armature more work than it is capable 
of. Hence a burn-out. On the other hand, the arlna
ture itsel f may be at fau l t. An armature such as we 
use to-day consists of a shaft surrounded by a metallic 
core. Around thi s  core is wound the best i nsulated 
wire, each coi l term inating at the same end of the ar
mature and beiDg at.tached there by means of solder 
or screws to the bars of the com m utator. The shaft 
of the armature will in a few years become worn by i ts 
bearings, and it would be well to have bushings or  
sleeves placed arou n d the shaft at those points, which 
sleeves can be rellloved . As there i s  no wear to the 
core, and as" the com m utator can be renewed when 
worn down, which ought not to occur i n  less than two 
or three years, an armature should then have as long a 
l ife as one could desire. were it not for the coils of wire. 
Where these coils cross aroun d  the head of the anna
ture they chafe on each other and dest.roy their insula
tion. Where they end in the commutator they loosen .  
By an excessive  load or  careless d river they b u rn out .  It  
m ay be possi ble to repair the armature by re winding 
one coil or by refastening the loose ends, and even 
when a deep coil is burnt the total rewinding with new 
wire should not  cost but forty or  fifty dollars. Could 
we but prepare for the burn-outs by having the car on 
SQme side track uear t.lloe repair sbop, where it would 

not interfere with our running time or cause a h inder
ing of cars, we would not feel so aggravated ; but it hap
pens i nvariably at the t ime we need every car most 
urgently. We can watch our gear and bearings, and 
when worn t.hey may be replaced at our convenience, 
or at night, but an armature gives out without warn
ing. It is on this account that those systems advocat
ing but one motor to a car mu�t give us  positive as· 
surance of no burn-outs, for were it not for the dou
ble motor now so generally in use we would see cri ppled 
cars being towed into the shop, greatly to our discom
fiture. In  the matter of minor  details, such as  cables . 

terminals, trolleys, and gearing, the electric manufac
turers have made the greatest improvements d u ring 
the past eighteen months ; but so far as we can obtain 
information based on actual facts, there has been but 
l ittle improvement in the armatures . The Edison COlli
pany has recently announced a new armature, but we 
have been unable to learn what results it may show. " 

According to the testimony given, the rheostat used 
in one system, and for which so much has been prom 
ised, is not infreq uently burnt out and often inj ured 
by rain leaking through the platform. A principal 
claim made for this rheostat is that together with re
sistance coils  the cars are started more easily and the 
motor is less liable to b u rn out, an excess of current 
bei ng avoided. As to the first claim, it would seem to 
be fairly true, but the evidence of practice does n o t  
support t h e  second claim. Indeed, it was openly as
serted that motors using a rheostat req uire more cur
rent than those which do not use it-from 15 to 20 per 
cent more. Perhaps this is due quite as m uch to a 
difference i n  the winding in the armature or fields as to 
the use of a rheostat. As to the advisability of us ing 
the rheostat there seems to be some doubt, it  bei ng 
suggested to collect evidence of the actual number of  
burn -outs. An owner of an extensive plant operated 
under fairly favorable cond itions testified that his fue l  
cost about $1 per car per diem, and repairs $1.50 per car 
per diem. .. If," said he, . . we can save 10 per cent each 
day on fuel by giving up the rheostat, we do not want 
to do it at the expense of adding 25 per cent to our re
pair account-already m uch too large. "  

An example of 1.he approxi mate cost of repairs is th us 
given ; the figllres referring to fou l' 30 horse power 
Sprague cars for the six months ending October 1 ,  

1890, each car making 90 miles a day, the grade being 
1, 900 feet of 9 to 9% per cent, one 300 feet of 5 per cent, 
one 300 feet of 8 per cent. 

MECHANICAL. 

3 bronze intermedIate pinions, at $14, . . . . . . . . . . . . . . . . . . . .  $42.00 

3 steel 9 . . . . . . . .  . . .  27.00 
8 steel armature 7 . . . . . . . . . . . .  . . .  56.00 
4 intermediate gears. at $11 . . . .  . .  . .  . .  . .  . .  . . .  . . .  . . .  . . . . . . .  44.00 

2 main gears (axle), at $16 . . . .  . . . . . .  . .  . . . . .  , . . .  . . .  . . . .  32.00 

6 axle brasses, at $4.50 . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .  27.00 

8 shaft bearings, at $4.50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.00 

12 armature bearings at $2.75 . . . .  . . . .  . . . . . . . . . . .  . . . . . . . .  32.00 

Total. . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .  $296.00 

ELECTRICAL. 

180 carbon brushes, at 10 cents . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $18.00 

6 trolley wheels, at $1.25 . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  . . . .  7.50 
3 field magnets. at $20. . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  60.00 
6 armatures repaired, at $35 . . . . . . . .  . .  . . . . . . . . . . .  ' 210.00 

$295.50 
For labor : 

2 motor repair men, at $50 per month . $600.00 

Total . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1,191.50 

Average per diem per car, $1.62. 

There are other minor repairs that wonld increase this about 20 cents a 

day. 
Fuel, oawdust, and slabs, $1.30. 

A statement which went unchallenged, and may, 
therefore, be taken to be approximately correct, was 
that the cost of operations  of a 10 car road is the same 
by electricity or horses ; that, when th e n umber of the 
cars is  above 10, a road may be more economical ly ope
rated by electricity. When the num ber reach es 50 cars 
and u pward, t.he cable is the most reliable and eco
nomic. 

An interesting feature of the Buffalo meeting was 
the favorable testimony elicited for storage bat tery 
traction. The facts given by W.  J. Carruthers-Wain, 
president of the Tram ways Institute of Great Britain 
and Ireland , concern ing the Birmingham road, will  do 
much to prove that, even at i ts pre�ent stage of im per 
fection, the storage battery may be run with economy 
as a 1lI 0tor. The cars he  operates are constructed to  
carry 50  passengers, 24  inside and 26 outside. They 
are 26 feet long, 6 '3 feet broad. Each car w ith its  mo
tor and batteries weighs 9 tons. The average takings 
of the road al'e $ 1 . 250 a week, as against $750 for horses. 

The cars will  r u n  seven t.y hours-the road has grad e of 
1 i n  1l}-from one charging. They cost little eom para
tively for repairs, and when intelligently handled gi ve 
little trouble. 

" Su ndowll Doctor!!!." 

This is the appel lation said to be applied in the city 
of Washington to a class of practitioners who are 
clerks in the government offices, and who have taken 
a medical degree with a view to practicin� after tlw 
hours of the\f official work are over. 
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3 1 0  Jtitufifi t �tutritau. [NOVEMBER 15, 1890. 
AUXILIARY RIFLE BARREL FOR GUNS. Hand drilling may be seen in many of the quarries. lifted by one man operating a hoisting en gine, and 

We give an engraving of an i m provement in  guns The derricks have the old iron rod guys. Boom lifting by him transferred across the river and d eposi ted upon 
which permits of converting  any ordinary center-fire, is unknown there, and in some of the deeper quarries a car. The conveyer i s  a steel wire rope two inches in 
breech· loading rifle into a weapon of smaller bore. a block of marble is lifted several times and by sev- diameter, anchored and restin g  upon " A " fram e  
'.rhis invention consists i n  an auxil iary r i fl e  barrel eral derricks before i t  is landed on t h e  bank. B u t  t h e  braces a t  each e n d .  The cable may be either level  o r  
adapted to be inserted i n  t h e  ordinary gun barrel i n  backwardness of Vermont quarrymen i n  modern me- inclined a s  desired. T h e  carriage travels either w ay 
t ht) place of a cartridge, the auxi l iary barrel being thods of handl ing stone is no w here shown so conspicu- on the cable, being propelled by means of an endless 
rifled and furnished with a h inged breech cap for con- ously as i n  the old stone boats which are drawn about rope operated by a hoisti n g  engine. This endless rope 
fining the �maller cartridge. the yard s and mills by the ponderous ox. is sustained by carriers to prevent its 8agging. By 

The rear end of the auxiliary barrel is  reduced i n  The quarries i n  the South are of more recent origin means of this  rope the carriage may be stopped and 
diameter, and grooved longitU dinall y to receive the I than those i n  the North ; hence those who operate held at any point on the cable wh ile the ston e  is being 
cartridge extractor to which the breech cap i.s pivoted, them seek and apply all modern improvements. In hoisted or lowered. The hoi�ting and conveying may 
and the b reech cap and the cartridge ex- be carried on either separately or together, 
tractor are inclosed i n  a sleeve screwed on 2 3 in the latter case effecting a great saving in 
the auxil iary barrel .  The breech cap i s  pro- ",, " '" '" �" . time. 
vided, in  the present case, with an oblique ,',\\'"' ,  

," - -- II' . , The reach of one of these conveyers ex· 
firing pin, but where a center-fire ca rtridge tends at an angle of 45 degrees from t h e  
is used, the p i n  goes straight through t h e  cable, by means o f  w hich stone can b e  d rag-
cap. The sleeve on the auxil iary barrel is ged unt.il it i s  suspended. Someti mes it i s  

provided with a flange corresponding to the advisable to use a snatch block, by I ll eans of 
rim of the shell  of the l arger cartridge, and which the distance of drag may be consider-
the auxil iary barrel i s  arranged to be with- ably extended. 
drawn from the gun barrel by the usual \Vh i le  at th e Brandywine  quarries I saw a 
cartridge extractor. man l ift a large lllass of stone from the qu ar-

The cartridge in the auxil iary barrel is  ry, r u n  i t  across the r iver on the conveyer  
ti red in thp same manuer as the ordinar y  and deposit i t  on a b a n k  there. There was 
cartrid ge, and the empty shel l  i s  removed no one on the other side of the river, so 
by drawing out the fJartrid ge extractor, the that the stone was disl odged by the man 
hinged breech ·cap being used as a handle running the hoisting engine. The cou rte-
for the purpose. -- - - -- - ous and intel l igent secretary of the B ran-

One ad vantage claimed for this improve- McCANDLESS' AUXILIARY RIFLE BARREL. d y w i n e  Co. , Mr. H. J\L Barksdale, informed 
men t is that a sportsman may use the a uxili- me that this stone was of a size an d kind for 
ary barrel and thp smaller cartridges fcr small game, some cases wh i ch have come uuder  Ill y observation I w hich they had no orders at present, and they were 
and without any change or adj ustment may withdraw the equipments have n ot been applied ollly because sim p l y  depositing it on the other side of the r iver in 
the auxil iary barrel and use the  gun for the larger the foreman was from New E n gland, and sailed i n  the order to get it  out of the way, intending to bring it 
shot. old " stone boat " so long that it was difficult to get him back again and u se it  later on. Here was a means by 

This i nvention has been patented by M r. J allies W. out of the rut. which a quarryman could, with but l ittle expense, de-
McCand less, of Florence, Colorado. I visited the Brandywine quarries with a gentleman I posit his different grades of stone in  different dumps 

• ' .  • from B razil, who came here fl)r the purpose of studying on a line with each other, keeping his yard clear and 
NOTES ON QUARRYING. I American methods of gran ite q uarrying. He had been free from all unused stone, and having a means by 

BY WM. L. SAUSDEl<S. through New E n gland, and had been told that the best I which he can pick up a block at any time that will  
I have recently spent a l itt le time at some quarrips way to split up  large blocks of gran ite into small ones nearest conform to an order wh ich he has in hand. 

i n  the So u th, n otably the extensive granite quarries was to do it b y  hand, j ust as he had been doing it in That the Brandywine quarries are p rod ucing stone 
of Bran d y w i n e G rani te  C o . ,  on t h e  B rand ywine C reek , Brazil. This statement was made by lllen of large ex- economically i s  evident from the fact that they are 
Wilmington , Del. , and the soapstone quarries of the  perience in the New England quarries, and it made supplying a large amount of finished stone for use on 
Al bemarle Soapstone Co. , North Garden,  Va. It is a such an impression upon hi la that it was necessary, the Sodom dam, on the New York aqued uct. 
conspicuous  fact that the quarries in the South are in  order to offse t it, to show h i m  actual results. We This sallle  system of hoisting and conveying, some
better equi pped with machinery an d w i th lllodern ap- found at the Brandywine q uarries a machine at work what modified, is in use by the contractors who are 
pliances than t hose in the North. Any one who has splitting up blocks of gran ite  readi ly ,  economically,  bui lding the Sodom dam, and I h ave also seen it in 
made a tour of inspection through the extensive marble a n d  satisfactorily, We got at the exact facts in regard the slate quarries at Monson, Me. There are wany 

WIRE CABLE HOISTING AND CONVEYING APPARATUS AT QUARRIES OF THE BRANDYWINE GRANITE CO.,  WILMINGTON, DEL. 

quarries of Vermont,  going there with a view of enter· 
ing the quarry business and of learning something, will 
find that, while he will be il1terested and instructed in 
what he sees, yet, if  he goes through the Georgia quar
ries, stoppi ng en route at the Tuckahoe deposits, 
Tuckahoe, N. Y. , he will realize that his Vermont in
struction was largely in the line of ancient history. 
This applies not only to the q u arrying, but to the finish
ing of the marble. Hand channeling is sti l l  pursued 
in some of the Vermont quarries, though this is rare. 

to it, which showed, beyond dispu tp, that the work 
can be done cheaper by machi nery than by h an d . 

But the most interesti n g' feat u re of the  Wilmington 
quarries is the wire cabl e  hoisting and con veying ap
paratus, an illustration of which is  herewith shown. 
There are three of these conveyers reaching from one 
side of the river to the other, a distance of about 1 , 200 

feet. The stone is quarried from both sides of the 
river, though at present  operations are goin g  on only 
o n  one side. Blocks of granite weighing ten tons are 

quarries in Vermont that might  apply it with profit to 
themsel ves. -Sto ne. 

AT the shops of the St. Charles Car Company there 
have recently been built four gorgeous m useum cars. 
The gilding alone cost over $3, 000, and the cost of the 
en tire coaches is about $24, 000. The idea is to run the 
trai n into a town and have thp exhibition on the cars. 
One car contains the electric light plan t which is to 
light the museum train. 
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THE UNITED STATES COLLECTION OF STANDARD 

WEIGHTS AND MEASURES. 

We i l l ustrate in the presen t issue the collectiou of 

standard weights a n d  m easures, preserved at Wash i ng
ton, i n  the  fireproof build i n g  of the United States 
Coast an d  Geodeti c S ur vey. Many of these are now of 
p u rely h istorical interest, the more recent ones only 
being accepted as absol ute standards. 

The smaHer cut b d evoted to the collection of 
weights. Among th ese are shown the cruder forms of 

�'itnt if i t �mtr j ,an. 
and considerab le  oxidation. It is, of course, of great 
h istorical i nterest. 

The third of this group of weights, a simple cylinder 
in  shape, is known as the Arago platin u m  kilo
gramme. The Hon. A l bert Gal lati n when U n i ted 
States minis ter  at Paris in 1821 procured th is standard, 

together with the eminent physicist's certi ficate stat· 
ing its exact relation to the French standard. the 
" Kilogra m m e  des Arch i ves. " The letter accompan y
i n g  i t, is dated Sept. 7, 1821. 

3 1 1 
i nternational standard of l e n gth. P rofessors Hen ry 
and H i lgard acted as the U n i ted S tates delegates to 
this  con ven tion . 

In 1872 a treaty was s igned at Paris establ ishing the 
International Bureau  of Weights a n d  Measures, w h ich 
is  under  the admin i st rative di rection of  del egates from 
the countries cOllcerned. A large n u mber of learned 
m e n  were employed to study the methods to carry out 
practical ly the th eoretical req ui remen ts of t h e  case. 
Eventual l y standard meters and standard ki logra l ll -

mes w e  r e constructed, 
which are termed interna
tional prototypes, and re
productions were d istri
b u ted by lot to the d iffer
ent gover nmen ts i n  Sep

tember, 1889. The repro
ductions are termed na
tional prototy pes and are 
n umbered consecutively.  

weigh ts original ly u s e d  in  
t h i s  cou n t r y  as stand ards. 
In t.he foregroun d  of the 
p i cture, to the right of the 

glass case, are three w hich 
are of special interest. One 
which is n earl y cy l ind rical 
i n  s hape, w i th a sl igh t 
groove around its up per 
portion, is k n o w n  as the 
g i l t  po u n o ,  and represe n ts 
t h e  B r i t i s h  u n i t  of weight. 
I m lll e d iately back of it is 
the " cO lU m i ttee k i logram
me. " It can be recogn i zed 
by the knob o n  top. It  is 
It brass weight,  and is one 
of a n U II� ber made at  th e 
sallie time u n d e  r t h e 
charge of t h e  F re n c h  C O Ul 
m i t tee  w h o, n e a r  the e n d  
o f  th e l a s t  ce n t ury. estab
lished the origi n a l  m e t ri c  
stan d ards of measu re 
m ent.  It was p rocu red 
for Mr. F .  R. H ass l er by M.  

COLLECTION OF STANDARD GOVERNMENT WEIGHTS. 

For the preservat ion of 
the original international 
prototypes a su b terranean 
vault i s  pro vid ed at Paris. 
Th is  secures th em aga i n s t  
acc ident  and agai n st a n y  
s u d d e n  or great change i n  
tem perature which might  
con ce i vab l y hring a bou t 11 
change in the m o l ecul ar 

structure  of the metal. I n  
th i s  vau l t  t h e y  a r e  kept 
under  l ock an d key, t h ree 
d i fferent keys bei ng re

q u i re d  to open the vau l t .  

J.  G. Tral les, earl y i n  the p resen t cent u ry. M. T ralles I I t  has had a n u m ber of comparisons. [ n  1879 it  w a s  

certifies i t  to have been of  true weigh t within one-hal f  com pared w ith the  British plati n u m  ki logl'alll ille  and 
m i lli gra llJ lll e at the f u rthest.  I t  is  a cyl i n der 53 milli- i t s  spec i fi c  gravi ty was determi ne<i by Chaney. I n  
meters i n  d iameter, the height being equal to t h e  J u n e ,  1884, i t  was taken to  Paris a n d  com pared w i t h  
diameter. To the top of the k n ob i t  is  78 m illimeters the i n t e rn ational stan d ard , at the In ternational Bu
i n  h e i g h t. The knob is 25  m i ll i m eters in  diameter. reau of  'Veights and Measu res, and was returned to 
T h e  o r i g i nal  com mittee h ad a peculiar stamp, which t h e  U n ited S tates in the personal care of Dr. Thomll.s 
consisted of an elli pse s u p posed to represent a merid- Craig . reachin g the office on Sept. 3, 1884. 
ian sect i on of t h e  earth divided by two diameters into U n d er the glass shade in t h e  center of the d ra w i n g  
q u ad ran t's. t h r e e  of w h icb quad rants were shaded , w h i le i s  a (representation of the national p rototy pe k i l o 
th e figu res 10,000,000 were marked within the·unshaded gramme, N o .  20. This re presents a kilogra m l1le con

quad rant near its outer perim eter. Th is, of course, is  structed by the co-operation of the prin c i pal govern
an all us ion to the base of  th e m e t r i c  system. This ments of the world. In 1870, under invitat ion of t h e  
stamp is i m pressed u p o n  t h e  bottom of the ki logramme French govern ment, delegates o f  t h e  lead i n g'  nat ion s  
we have described. T h e  metal o f  which i t  is  composed I met i n  Paris and were organized into an i nternational 
seems to h ave been porous, as i t  �ho w8 lII in ute holes commission for the llonstrllction of a new meter, as an 

The key s  are i n  charge of  

t h ree separate i u d i vid uals .  The A m erican national  
p rototypes will be preserved i n  ·Wash i n g ton,  with simi
lar p recau tion s to those j ust d escri bed in the case of  
t h e  o r i g i n a l s  in  Paris .  

The pro toty pe k i logralll llles are m ade of It stan d ard 
a l l o y  of 90 pel' cent plat i n u m  and 10 per cen t i r id i u m , 
w ith a tolerance of 2 pel' cent e ith er in excess or defi
ciency. The form of th e k i l ogra m llle is a cy l inder  wi th  
s l ightly rounded edges, its h ei gh t b e i ll g  e q ual to its 
d iameter;  its  weigh t is refe l' red to vacuo and it is prac
ti cal l y  an exact copy of the i n te rn at i onal prototype. 

T h e  uational prototype meter,  No. 27, is of  the same 
al loy as that com posing the p rot oty pe k i logralll m e  
j ust d escribed. Its  c ross section, adapted to secure i t  
against flexure a n d  to all o w  of rapid accommodation 
to changing tem peratu re,  i s  sho w n  in  the corner o f  the 

STANDARD AND HISTORICAL WEIGHTS AND MEASURES OF THE UNITED STATES GOVERNMENT. 
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large cut.  The observer� i n  the same cut are supposed Un ited States Coast and Geodetic Survey ; Prof. S. P. there are many lessons we may yet learn from our 
to be holding a copy of it  in their hands. The cross Lan gley, Secretary Smithsonian Institution ; R. M. transatlantic ri vals. 
section is  .11Own of the true size. The bar is  1 '02 m .  long. H un t, Esq . ,  President of American Institute of Archi- It is a conspicllous fact, which was frequently 
The meter is defined by lines drawn u pon t he u pper tects ; Col. Thos. L. Casey, Chief of Engineers U. S. brought out i n  addresses made at the meetings, that 
surface of the portion connecting the side elements of Army ; Capt. R. L. Phythian, U. S. Navy, Superin- America is indebted to England for nearly all our iron 
the bar. It will be observed that the ';ross section is tendent U .  S. Naval O bservatory ; Wm. Henry Trescot, and steel metallurgical m ethods, and while our iron 
not sym metrical, and that the surfll,ce j Uiit referred to I Esq.,  U. S. Delegate to International Con gress of and steel engineers have taken precedence i n  develop
corresponds with the medial t;>lane of the mass of Three Americas ; Oberlin  Smith,  Esq. , Presiden t ing the mechanical engineering features of the works, 
metal. American SOCIety of Mechanical Engineers, and many they have not been noted as originators of new me-

U pon the table in the large cut are shown other others, including members of Congress, professors, tallurgical processes. The names of Huntsman, Cort, 
Htandards of measurement. Fig. 1 is the U. S. staud- melll bers of the Coast and Geodetic Survey, and mem- Neilson, Heath, M ushet, Bessemer, Siemens and 'rho-
ard yard, such as is supplied hy the Federal govern- bers of engineering and scientific societies. mas stand pre-eminent as Engl ish metallurgical dis-
ment to the different States. It is an end measure and • . ' . coverers, and no list ot Americans can be named who 
consists of the yard proper and of a tem plate w hich As O t hers See Us. can by any stretch of the imagi nation be compared with 
nests i nto it so as to protect its terminal planes from The visit of the Iron and Steel Institute to this these as great originators and discoverers in iron and 
deterioration. country and the criticisms made by some of its members steel metallurgy. The one A m erican engineer who 

Immediately back of it, and represented by Fig. 2, u pon the !.Ilanagement of ollr iron and steel works by common consent is  accorded the first rank among 
is what is known as the Troughton scale, made by a have cal ied renewed attention to the differences be- American steel works engineers, the late A. L. Holley. 
London maker, bearing his name and dated London, tween American and foreign engineering practice to was strictly a mechanical engineer, and his work was 
1814. It was made for the use of the Coast Survey of which we have frequently referred. 

. 
in improving the methods of handling Bessemer steel 

t he United States. It is a brass bar with an inlaid 'rhe point of difference which is most observable is  and not in the process of making it. Of  those who 
s i lver scale. It i s  86 i nches long, 2Yz inches wide, Yz the rapid ity with which a.ll operations are conduc.ted have brought our practice to its presen t  stage of pro
inch thick. The strip of s i lver which runs down its in  America as compared with foreign iron and steel gress, such as the b rothers Fritz, the two Joneses, 
center is  in laid flush with the brass and i s  a litt le  more works. Here both men and machinery seem to be Forsyth, Fry, and H unt, there is  not one w h o  has 
than one-tenth of an inch w i de. Two parallel li nes strained to the utmost in  the effort to turu ont the contri b u ted to it any original metal l u rgieal idea. 
are ruled u pon the silver longitudinally ,  bei ng  about largest possible n umber of tons in  a day. The energy They have  merely as mechanical engineers adopted the 
one-tenth of an inch apart. Starting at about 3 '2 inches of the American owners is concentrated on the savi ng leading ideas of the foreign met allurgists, i n vented 
from one end of the bar, the grad uations begin, and in two great factors in prodn ction, the n umbel' of  men and improved machinery for carrying  out these ideas, 
the si lver stri p i s  divided for its iength into tenths of employed and time. Wages are high, therefore t,he and have shown extraordinary skill as organizers of 
inches. As a standard of reference the interval be- labor must be dispensed with w herever possible  and mlln and machinery in such a way as to t urn out vast 
tween the 27th and 63d i nches of that scale has been automatic machinery substituted. Time is sti l l more amou nts of prod uct. 
adopted. This portion, it is found. corresponds to the val uable, and none of it must be wasted. It appears The t ime has now corne, however, when metallurgi
mean of  the whole scale, and has been compared with to be as criminal for a machine or a furn,we to stand cal d iscoveries ought to be as m u ch expected here as 
other standards. idle as for a man. in  Europe. Many of our establishments are now on a 

Fig. 3 i n  the same cut shows the yard and ell bed I n  conseq uence of this hurry and rush in American sol id basis, possess ing great wealth, mechanical equip-
plate made by Thomas Jones, instrument maker for works, other economies are apt to be neglected, and ment which oU1!ht to be good enough for ten or twenty 
t h e  Honorable Board of Ordnance, etc. , of Great Brit · such neglect seemed to elicit criticisms from our Eng- years wi thout further i mprovement, excel lent  organi
ain. This bears the i mpression of the exchequer stamp. ! ish visitors which overbalanced their approbation zation of both technical and managing staff, and fi n el y  
T wo grooves run longitudinal l y  along the bar, w i t h  of our skil l  in other directions. T h e  waste of material equi pped chemical laboratories. S o m e  of these works 
stops at the ends. The length between one pai r of was especial ly objected to. The amount of our crop should be able not only to develop students and dis
stops is supposed to be a yard, and that between the ends in steel m ills would not be allowed in  any English coverers, but to provide them with sufficient money 
other pair an e l l . It was made in the early part of the works. O u r  steam engines were thought to be de- I for metall urgical ex peri ments. 
present centu ry. cidedly wasteful of steam, and our boilers not durable Another path in which the American works can now 

Figs. 4 and 5 represent copies of the British standard nor safe. Fuel economy, except in a. few of the best develop is in that of reducing wa�tes of fuel and of 
yard, and are designated respecti vely bronze No. 11 managed works, seems a matter of no i m portance, and material .  Now that mechanical engineering has de
and iron No. 57. Tbey were presented to the Unit6d no attempt is made to save by-products of coke ovens vel oped machinery for handling to such an extent that 
States by the Brit ish government through G. B. Ai ry, as in E urope. the smallest possible amount of manual labor IS  re
Esq . ,  Astronomer Ruyal. They were recei ved in 1856, No doubt many of these criticisms are well d eserved. quired, the engineers might be allowed to take a rest 
and are accom panied by  statements as to their length, Until the introduction of natural gas in  Pittsburg, tbe in this direction and devote themselves to perfect ing  
coefficients of expansion and directions for  use .  Each waste of coal in  the iron works of that c i ty  was s imply  the  steam boilers and engi nes and fnrn aces, with a 
bar is 1 inch sq uare i n  section and 38 inches long, At scandalous. Scarcely a steam boiler could be fo und in view to saving fnel . The question of coking our  
each end are wells Yz inch in diameter and sunk Yz inch the c ity  i n  which the tem perature of the chimney gaRes poorer coals should be studied,  and m ethods adopted 
below the su rface, thus reaching the medial plane. In was not from 800° to 1 ,000° Fahr. , and the puddling and of saving the valuable products now thrown a way in 
the bottom of each well is a gold pin one-tenth of an heating furnaces were, with but few exceptions, of the the waste gases. The waste in crop ends, i n  scal ing, 
inch in diameter, upon which are d rawn three trans- old styles which seem to be especial l y  calcul ated to in fluxing, etc. , should also be studied, and rellledied. 
verse and two longitudinal l ines". The yard i s  gi ven by ut i l ize only five per cent of the fuel burned in them, If the o wners of our l arger works would pay some at
the distance from the center of one middle transverse and to waste the other 95 per cent. Steam engines tention to these q uestions, i t  would result before long 
line in  one well to the corresponding point in the other also, except in  "ecently built or remodeled works, in  removing the reproach that we are behind Europe 
well. Covers are provided for the wells in order to pro· were of  the old fashioned, slow stroke, throttling in these m atters, and might in t ime enable Americans 
tect them from dust. The alloy used i n  the bronze and non-condensing styles, th e retention of which in to point  to a list of metall urgists who would rank with 
bar consists of 16 parts of copper, 2Yz parts of tin and these days of com pound condensing  engines is  a d i s- the E nglish n a mes above and with the l ist  we already 
1 part of zinc. The iron yard is made of Low Moor grace. Since natural gas has been introduced, its great have of mechanical engineers. - Engineering and 
iron. They are inscribed in each case with the tem- abundance and cheapness have even served to retard Min. Jour. 
perature at which they are su pposed to be standard , improvements in stealll plants in i ron and steel works, 
61 '79° Fah. for the bronze bar, 62'58° Fah. for the iron but now that there are signs of the exhaustiun ur c u r
bar. tail ment of the supply, and the price charged for i t s  

Fig. 6 represents a committee meter standardized by use  is raised, there wi l l  likely be more attention paid 
the French committee in '1799. It is one of fi fteen simi- to i ts economy. 
lar bars mad e  at that ti llie, and i s  an interestin g  rem- In each of the cities which the foreign guests visited 
in iscence of the famous determination of the meter. It  the dail y papers showed their usual enterprise i n  
was presented t o  F .  R. Hassler, al read y all uded to, w h o  printing interviews w i t h  some o f  the visitors, i n  which 
later became the first superintendent of the Coast Sur- t h ey were made to express unbounded astonishment 
vey, by J. G. Tralles, of the Helvetic RepUblic. Mr. and approbation of what they had witnessed in  
Hassler brough t i t  to  this  country in  1805. It  is  a A merica ; but  to one who had traveled with them 
plain iron bar 29 mm. wide and 9 mm. thick. I t  i s  from place to place it was noticeable that the expres
an end measure, the entire cross sections of the bar sions of commendation were generally offset by criti 
being designed for abutting surfaces.  It is stamped cisms. What nature had given to America, such as 
with three dots as a designating mark, and also pos- her c l imate, her scenery. her greatness of distances, 
sesses the three-q uarter shaded el l ipse already de- her mineral and agricultural wealth,  her natural gas, 
scri bed as the mark of the original com mittee. were extolled as they should be ; but what man had 

In the glass case back of the linear standards are done was usually but faintly praised. " Very clever ! 
shown various standards of measure and weigh t, which but I think our way is quite as good, if not better ,"  
speak for themsel ves. It is sufficient to say that the was a com mon verdict. The large dai l y  prod uct of  
measures of capacity are fitted with glass plate covers. our blast furnaces was attri buted to our excellent ores, 
In use these are to be slid over the accurately ground and not to skill in  management, and the short l i fe of 
edge of the metal so as to secu re absolute fullness the  furnaces was contrasted with the long life of 
A set of Uni ted States coin weights, troy ounces, etc. , foreign furnaces, to our detriment. O u r  rapid rai l 
are also preserved here. All these standards are kept rol l ing was thought not to produce as good rails, 

Destruction 0.- A lnerlcan Fore .. t .. , 

At a recent meeting i n  Berlin of the Geographical 
Society, C h ief Forest Master Kessler called attention 
to the extravagant waste of tim bel' i n  the U ni  ted 
States. Among other interesting detai ls  }ir.  Kessler 
spoke of the tremendous d estruct ion of forests in the 
United States during recent decades of years. Quot ing 
from the tenth census, h e  stated that in 1880 the  25, 708 
saw mills  then in operation converted $120. 000, 000 
worth of raw timber stock into various kinds of l u m
ber, and he asserted that at t h e  same rate there would 
be no good-sized ti mber left i n  forty years. He spoke 
of the enormous waste of wood throllgh forest fires, 
which are the result .  for the most part, of carelessness 
or a desire to c lear l and for cultivation, and de�lared 
that the planting of new forests, which has of late 
years received some attention in  the Eastern States, 
cannot begin to offset the waste of forests. He said 
that t here is every reason to fear that A m e rica wi l l  
soon be a country im poverished for  tree prope rty. Mr. 
Kessler made the striking com parison that, whi le the 
U n i ted States had but 11  per cen t of its area covered 
by forests, the empire of Germany has 26 per cent of 
i ts entire area 80 covered. Mr.  Kess ler said that the 

in a room which is dark and dustless. The two proto- and to be obtained with an excessive wear and tear of reckle�s destruction of forest trees i n  America and the 
type standards wil l  be preserved in specially construct- mill  and driving of the men, which would not be sub
ed safgs. m itted to in England. E ven our newest machi n e  

Our thanks for t h e  facilities afforded i n  t h e  prepa- works, such a s  t h e  Westinghouse A i r  Brake Works, at 
ration of this arti cle are e,;p6cial l y  due to D r. T. C. Wil merdi ng, were found fanlt with as not being suffi
Mendenhal l ,  superi ntendent of the United States Coast ciently l ighted. 
and Geodetic Survey. Much of the criticism was undoubtedly due to the 

The ceremony of breaking the seals of the prototype mental h abit of the English man-he is  usually on the 
meter No. 27 and kilogramme No. 20 took place at lookout for something to find fault with ; but it  i s  well  
the White House in the presence of President Harrison, for us to be criticised occasional ly, as it  may reveal to 
Sec-retary Bla:ne, Secretary W indom and a disti ll - us shortcomings which we had not before suspected ,  
lruished com pany, on January 2,  1890. The depart- and lead to improvements in our practices, even if i t  
ments  were represented by the following, who signed a I should necessitate the copying of some foreign ideas 
memorial to the e ffect t h at they had witnessed the and methods. While we do lead the world in the 

ceremony ; Prof. T. C. Mendenhall, Superintendent output of our blaet furnaces, converters and rail mills , 

indifference manifested by Americans in the restora
tion of  forests is a menace, not alone to the weal th of 
the Im,tion, but threatens serious deterioration both to 
climatic conditions and the ferti l i ty of the soil. 

" IT is  not intellect ual work that inj u res the brai n , "  
says t h e  London Hospital, " but  emotional excitement. 
Most men can stand the severest thought and stud y 
of which their brai ns are capable, and be none the  
worse for  it ,  for neither thought nor study i n terferes 
with  the recuperative influence of sleep. It i s  ambi · 
tion, anxiety,  and disappointment, the hopes and fears, 
the loves and hates of our lives, that wear out our nero 
vous system and endanger the balance of the brain.1) 
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NOVEMBER 1 5, 1 890.] 
An OtDcial Trial or the Phi l adelphia. 

The new steel cruiser Ph iladelphia, bearing the b lue  
pennant of Rear Admiral L. A. Ki m berly, Presiden t of 
the National Board of I nspection, returned to New 
York, November 1 ,  f rom a forty-eight hour trial at sea. 
The cruiser has been accepted by the government, but 
this  fi lial trial was prescribed in the builders' contract 
for th e purpose of testi n g  her seagoing qualities and 
dis�o vering any l atent weakness in construction. '1'0 

remedy such possi b le defects, $35, 000 has been retained 
by the government from the contract price. 

The tests were in the main satisfactory, although the 
board finds room for i m provement in  n u m erous m inor 
detai ls ,  such as storage of boats, fitting of davits, etc. 

Th ree gun carriages were disab led. O w i n g  to the foul 
condition of the cruiser 's bottom, no trial of speed over 
the m easured course was made. 

I t  was the admiral 's i n tention to take the vessel to 
sea i m m ediately, and the necessary orders were issued . 
Before they could be carried into execution the English 
steamer Bremerhaven , of Liverpool, which had an
chored in  defiance of warnings that her berth was too 
close to al low her to sw ing clear, was s wept by the cur
rent agai nst  the Ph i ladelphia's port uow. The cable 
com pressors were u nlocked and a sign al to back quick 
an d hard was rUll g  in  the engine room . The engineer 
threw the throttles open, and the sudden rush of steam 
in the air-pum p engine d isabled that delicate and 
compl icated piece of machinery. When the cruiser 

was backed out o f  dan ger an i nvestigation  of the d am
age showed that the bolts of the low-pressure cross
bead of  the  starboard air·p u m p  engine were broken, 
and that several hours' work was necessary to replace 
them ; so de parture was delayed . The forward tor
pedo port sustained some sl ight damage, and a strong
back was broken. No other damage than this was done . 

The broken machinery having been repaired earl y 
October 30, the steam capstan waB put i n  motion, the 
anchor r u n  u p, and the cruiser headed seaward. The 
main ship channel was the route choEen,  and whi l e  
standing through it  another  mishap befell the Phila
del phia, namely, a collision with the coal schooner 

Gower. 
Captain Rodgers, on the bridge of the Philadelphia , 

set both engines full s peed astern. The n ext momen t 
the schooner st r uck the Ph iladelphia on the starboard 
side and ranged alongside. The latter was perfectl y  
m otion l ess a t  t he mOlIlent o f  contact, a n d  a few seconds 
later her powerful engines had gathered stern way, and 
the vesse ls  cl eared. The ease with wh ich the magnifi
cent cruiser was handled is the best criterion of her 

efficien cy. 
The Phi ladel phia was uninj ured, and having ascer

tainecl that the schooner was in no need of assistance, 
proceed ed on her course. 

When well clear of the land a strong westerly  wind 
rol led u p  a choppy sea, with an occasional heavy s w ell. 
Through it the cruiser steamed, pitching deepl y at 
times. The roll of the sh ip  was al most im perceptible. 
Her pitch i n g  tendencies are due to the extreme fineness 
of h er l ines. Her movements, however, were al ways 
steady and easy and w ithout a tendency to throw a 
person off h is  feet. 

At 10 A. M. t he gun di visions were called to quarters. 
Two ron nd s at  h igh elevation and extreme train for
ward and aft were fired from each gun of the main 
battery.  The blast shattered the glass in the �kylights 
and damaged two cutters. The deck and gun plat
forms stood the severe strain well, but defects develop
ed i n  the carriages of three six-inch rifles which will 
probably disable them . 

These guns are mounted on central pivot gravity re
turn carriages designed by t h "  Bureau of O rdnance and 
cast by the Standard Steel Works. Cracks appeared 
in the piston rod lugs of numbers 3 and 4 starboard 
and num ber 4 port. The cracks, known as " heat 
cracks " to foun d rymen , seem to have been calked over 
and sal am moniac rubbed in, which rusted the steel 
effectual ly  and concealed the defects until  the shock 
and strain of  firing opened them. Thp, carriages are 
cast in one piece, and it is  difficult to see how the de
fects can be remedied. New carriages will, in all prob
ability, have to be obtained. 

The speed and turning trials took place on the fol
lowing day. Full steam power was used. With 123 
pounds of steam and making ninety-five revol utions to 
the minute,  the cruiser's helm was put hard to star
board. She described a circle in 6 minutes and 3 sec
onds. Under the same con d i tions with port helm the 
time was 5 min utes and 33 seconds. With starboard 
helm she heeled 3 deg. , and with port 8 deg. The rea
son for this remarkable performance has yet to be ex
plai ned. The severest test to which the cruiser was 
su bjected was reversing the engine while running full 
speed. The pecul iar type of her engines enabled the 
vessel to perform the test safely and successfully. 

The time from going full speed ahead until headway 
was checked was 1 mi nute and 50 seconds. The cruiser's 

tactical diameter, which is the diameter of the circle 

in which she can turn, is 2,400 feet. With one propeller 
backing, the diameter is much less. 

Associated with Admiral Kim berly on the Board 
were Capt. Henry Erben, Commander W. R. Bridge-

$citutific  1\mttitau. 
man,  Lieut. -Commander Hemph ili, Lieut. L. C. Logan, 
Chief Engineer B u e h l er, Naval Constructor Hanscom, 
and Capt . Porter, of the Marille Corps. 

---- "-"�....--
AN INTERESTING EXPERIMENT. 

A rather ammling trick can be performed at the din
ner table with the aid of two wine glasses and a visit

i n g  carel. Take two claret glasses of the same size, and 
fill  one with claret q u ite to the bri m ,  and the other 
with water. Cover the glass containing the water with 
the pasteboard card and then ask i f  any one at the ta
ble can transfer the claret into the glass contai n ing the 
water without pouring out or spill ing the l i q u i d  in:either 
glass. At first it  appears that this i s  quite i m possible, 
but it may be easi l y  accomplished by inverting the 

glass containing the water and placing it u pon the 
other glass. After the ed ges of the two gl asses have 
been brought opposite one another, the card is  sl i pped 
carefully to one side so as to open a small communica
tion between the two glasse� ; th is  done, there immedi
ately begins an exchange of the l i quids, and i t  i s  ob
sl!rved that the claret i s  flowi n g  in a gentle stream i nto 
the upper glass, the water descending through the 
small opening and displacing the claret. The claret 
soon begins to s pread out in an even body over the 
water contained in the upper glass. 'l'hi8 process con
tinues until there is a complete interchange of the two 
liquids. Of course the explanation i s  simple enough. 

GRAVITATION OF LIQUIDS. 

The water being a heavier liq uid than the claret sinks 
into the lower glass, and the claret is  forced u p  to fill 
the displacement of the water . It flows in a steady, 
clear-cut stream, and the effect as it  rises through the 
water is  very fine. 

It is remarkable that in this experiment there is no 
observable intermixture of the l iquids. The water 
contained in  the lower glass after the experiment is 
quite clear and transparent. It is  also c urious that 
the water in the upper glass passes the space between 
the rims of the glasse8, and enters the lower glass with
out any leakage whatever. This, however, is fully ex
plained by the surface tension existing on the l iquid at 
this point. 

The card used in this experiment is  about the thick
ness of an ordinary postal card. The experiment is 
easily performed and is  worthy of trying. The upper 
glass containing the water may lifted and carried 
about while the card is attached, without holding it on 
with the hand ,  thus illustrati ng  in a well-known way 
the effect of atmospheric pressure. 

. . .  , .  
AlulDlnium-Grabau's Method. 

BY 1II. JEHON. 
This process is based upon the reduction, by sodium,  

of  fluoride of aluminium, produced from the action of  
SUlphate of al umina upon fluor spar and cryolite ; but 
the latter m ineral is  only employed at the commence
ment of the operation , it being reproduced in large 
quantity in  an artificial form,  as a conseq nence of the 
reduction of the fluoride of aluminium, and of a m nch 
higher degree of purity than the natural mineral, which 
always contains spathic  iron ore and quartz. 

Production of Fluoride oj AlwniniUln. -From ten 
to thirteen parts of sulphate of alumina, dissolved in  
water, is mixed with finely divided fluor spar, and 
heated to 60  deg. Centigrade for several hours, when a 
partial decomposition of the fluor spar takes place, 
giving sulphate of lime and aluminium fluoride. By 
repeating tbe operation several ti mes, about 66 per 
cent of the sul ph uric acid in the SUlphate may be re

placed by fl uoride. It is more convenient, however, 
not to push the change beyond 55 per cent. The re-

suIt is a solu tion of fluo-sulphate of alumina, AI.FI .SO., 
wh ich is filtered, freed frolll iron by prussiate of pot
ash , and boiled down to the consistency of sirup. ThIS 
is  then m ixed with finely ground cryolite to a stiff 
paste, giving when dried i n  a lead basin of 150 deg. C . 
a spongy mass, which is b roken into pieces of the size 
of a walnut, and subjected to a dull  red heat in a cast 
iron vessel in a muffle. This decomposes the remain
ing SUlphate of ammonia, giving as a result pure fluo
ride of  aluminium and sulphate of soda. The latte r 

salt is washed out with boiling water, about 15 per 
cent of the former also goin g  into the solution. T h e  

residue, or 8 5  per cent  of the fluoride i n  the material 
treated , is  pressed into cakes, d ried, and brok en up.  

Redllction of Fluoride of A lnrninium.-The red uc

tion of the fluoride  by sodium is performed in a cast 
iron vessel, whose diameter is equal to its height, lined 
with cryolite, either rammed, or preferably i n  the form 
of bflCks, made coherent with a sol ution of com mon 
salt. Tlw fluoride is  heated to redness in an iron cyl
inder with a refractory lining free from iron and sili
con ,  and having a cover at the top and a counterpoised 
drop bottom. The fluoride does not melt, and is  but 
slightly volatile if  kept well covered. The heated 
charge is dropped into the reducing pot, and i m medi
ately afterward an ingot of sodium, heated near ly to 
its mel ting point, is  added , the whole being covered 
up by an asbestos cloth . The reaction is very violent ; 
the charge boils, and often flame colored by sod iu lll 
escapes from beneath the cover. When the propor

t ions of sodium and al uminium fluoride are so chosen 
that only one-half of the latter is reduced, the remain
der combines with the fluoride of sodium formed in 
the red uction and produces cryolite, which at the end 
of the operation is  found as a well-melted mass, the 
tem perature having risen to a red-white beat, having 
below it a lump of aluminium, covered with a t h i l l  

adherent crust o f  cryolite. T h e  cryolite s o  prod uced 
is much purer than the natural mineral, being perfect 
l y  free from iron and silicon , and in conseq uence the  
aluminium obtained is often very pure, assaying u p  to 
99 '77 per cent, according to the results obtained at the 
Ecole des Mines, Paris. The sodi u m used is  obtained 
by a new method, whi ch is only descri bed in general 
terms, some details not being co"mpletely protected . It 
consists essentially in electrolyzing mel ted chloride of 
sodium in a crucible. One electrode i s  of carbon, and 
the other an iron w ire. The latter plunges into the 
center of the cruci ble, and is covered by a !Jell of por
celain with hollow sides, and a central tubulure COIl
nected with the sodium condenser by an iron tu be, 
which carries away the globules of sodium as they form 
and rise to the surface ; the chlorine goes to the car
bon electrode. The production of cryolite in this pro
cess is rather larger than the amount necessary for re 
d uction, and therefore some surplus will remain for 
disposal. This may be used by glass makers. As com
pared with Devil le's process, it is said to utilize the so
dium more perfectl y, from 83 to 90 per cent of the re
ducing effect being realized, as compared with 76 per 
cent. -A nnales des Mines. 

• « • • • 
Nickel-in-the-Slot Hot Water. 

In Paris they now have stands in the streets, a faucet 
projects from the structure, and under it  is a place to 
set a pail. Near the faucet is  a slot, large enough to 
admit a copper five centime piece, and beside the slot 
is a button. To use the apparat us, a pail is set in the 
appropriate place, a five centime piece, equi valent in 
size and value to the old-fashioned copper cent, is 
dropped into the slot, and the button is pushed ; 
whereupon a jet of steaming hot water issues from the 
faucet, and runs until nine quarts have been deli vered, 
when it stops. It may be imagined that in a district 
thickly !Settled with poor families, the cost of hot watel' 
so obtained is much less than it would be i f  a fire were 
kept in the cooking stove to heat it,  and the house
keepers who woul d  otherwise have to do their wash
i n g  with cold water must bless the inventor. The ap
paratus has, however, another use. It is the custom 
in Paris for hackmen to keep " bouil lottes, " or cans of 
hot water, i n  their carriages in cold weather, to warm 

. the feet of their patrons, and it is often troublesome 
an d  expensive for them to get the water renewed as it  
cools. B y  means of the new kiosks, the bo ui l lottes 
may be replenished with the smallest trouble and 
expense, to the great benefit of the drivers. The 
interior of the kiosk is partly occupied by a coil of pipe, 
within which is a gas burner, for heating water rapidly. 
The coil com municates with the city water supply, so 
that the water el ra wn througb is always fresh. The 
gas i s  not wasted by being kept burning all the time, 
but is  l ighted by the pressing of the button, which also 
opens the faucet, and the automatic closing of the 
faucet, and turning off the gas, after the pailful of 
water has been delivered , are effected by simple 
devices. 

THE wholesale price of whalebone is now $10,000 a 
ton. A project is on foot to organize whaling expedi
tions from Australia to th0 Antarctic seas, where it is 
bel ieved plenty of whales are to be fouod. It is au 

almost untouched whaling ground. 
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RECENTLY PATENTED INVENTIONS. 

E n g i neerinf!'. 

STEAM B O I L E R  F E E D E R .  - Bernard 
])cv l i n .  Jersey City , X. J. This i� a n  automatic fceder, 
HI \vhich a d ru m commllElcatiug w i th the s team and 
water spaces of  the boi l e r  hn:) a float ya l v e to cut off 
the s u p p l y  o f  stpum from the boi l er a p i ston dev ice 

are !foct they will b{; retained in a positively fixed pOSI
t ion upon the grIpper plate and l'('nuered incapab le of 
lateral movement until purposely adj nt'-teu. 

THEA'l'RICAL ApPLIANCE. - J 0 s e p h 
Arthur, New York U ity. This  invention embraces a 
n o vel conE<trncti on and comb i nat i on of parts employed 
to produce a scene repre�entiug the illterior of a saw 
o r  planing m i l l ,  machinery usual in such e8talJ lb h_ 
ments appearIng in full  operation, giving to the scene a 
most real i.tic effect. 

men t of parts in wh ich n box or tank is en bdi vided 
with a series of parallel  cells by means of h o l l o w  parti. 
tions throngh which a. refr igerating liq uid h� made to 
circul ate, hl order to freeze the water into slabs o f ice 
it! the intervening cells.  

GUN CHARGE INDICATOR. -Gideo n K. 

b e i n g  arran ged iI� connection with a val v��d water 8 111)
ply pipe, the deviee huvi n g  a se l f-ope ll) ll g rel ief  vl-dve, 
wh i l e  a Hedlll s up p l y pipe con n ects t h e  d rum with the 
val  vc-coLtro l l i ng plt5ton device 

Kalhvay A p l) l i a nces. 

Phentt, Toledo, Ohio. According to this mvention the 
gun IS provided with pius that will not appear when 
the barrel is empty, but will  project from the u pper and 

lo wer s urface of the gun when the barrel contain� a 
she l l ,  accnrately indicating both to the sIght and touch 

ApPARATUS FOR 'l' REA'l'lN G  C OTTON whether or not the guu contains a cartridge, and pre· 
SEED HULL�.-Emil Bohn , Galve�ton , TeXH:"l.

. 
By I v( 'n ti n g acc

. 
identB occasioned by the discharge of gl1n� 

means of thl� apparatus the h u l l �  are f'uccess l\'(' l y  not  �uppo�ed to be loaded. 
ground, screened and stirred, and the g round product EAR 'l' lt U:\IPET. _ Frank M. H l o d gett, 

CAR COUPLING - J Il ,- t i n  E.  C l ark.  directed b y  an ai r  blast over pocketed chute" w h ere I :>ew York City.  The receiver or b I I  of this trumpet i s  
Andover, ::\ l a � :-: .  II I  t h i s  deyi c e tlw d rmYIH'ad wlth a t he coarse,. heuvy particles are 8� parat

.
ed from the fi llC'. of v o l ute form, its o u ter cu rve having a g radu ll l l y  i n· 

hook or hO l"ll, and a pecu l i ar form of hal l - l i ke l i n k i s  l I ght particles. the former b C l ll g  dl�Caf(le(l and the erea�il1g radi us, find the inner cnrve being of approp r i ate 
pivoted to the drawheau , a y okp_l i k e  l a t c h  havitl g  i t s  I M l e r  l l � e d  a:-3 paper st oek. f:.L�e ro fit ::mngly aro u nd the back and over the top of 
ends pivoted t o  the I l ll k ,  m t h  lll l'UIl ' f o r  rtliel l lg the TYPE 'VRITI ;'>;G lUACHL \ K -Phi l i p  P. the car, so that the r r t1!npet stays i n  p lae,· w i t hout 
l ink, \vhleh may a t  any t i m e  he thrown ont o f  the " �em�, �readv i l 1e, Pa. The type wheel of thit'l mach me holding, while the ollter su rface of the tip w h i c h  enrers 
coupling position to pt-:1'l111 t of the drawlwud h (: i ng 118ed 1uuo: the l e t teri' arr an ged thereon i n  combinntioll �  �uc h  the par hus It coverin!:! of  soft  India rubber to p ro t ect 
as an ord i n ary l i n k  co up l er , w h i l e  the devico I::; o jJl:rabl e  a� fol l o w  each other I n words of common n�e. By a the eut' and i ll a degree a(lherc to i t to assist i n  h o l d mg 
from the top or thc ,s ! (Ie� of th e car. novel con�tructioll and arrangeulen t of part� It singl e  the receiver in place. 

CAR COUPLI XG. _ Benning Row ell ,  l e t t e r  or portion o f  a w o r d  llI a y  be pr i n t ed a t  O l I O  LEAF TUHNER. - James E. Pello w , 
Badger ':\ T i l l f' ,  " Y is .  The d rawhead is, accord in g  to opcration of  the type bammer. Si erra City,  Cal. This is a lllusic t u rner with one or 
thi� i n vcllt i o ll ,  movab l e  vert ical iy at its forwan] ('Il d, LASTING 1\l AC HI X R . -Ch arles I�. (.io�s, mOl'c .sh afts, each carrying an arm adapted to hold the 
suitah l y  hd d �U 8pc lls i o n rod � exteurhng down alollg R l'noklyn. � . Y. In t h i � IlUlf'h l Ile llo \"p l 111(' a n :,  arC' ])1'0- fI'l'e cIld of a l eaf, while there is a spring-actuat.ed 
oppol' i t e  s ide� of the uruwhead, and the i r  end::: be i ng v i d('d f o r  o pe ll i ll � aIHl clo�illG': the gl' i pl)('r� awl for r o l l e r  f o r  turning t h e  shaft, a l ocking llevice to l ock it ,  

shifl ing them horizonta l l y, t o  i ll�nre propel' �trc t c h i Hg ::l1ll1 1 lWUl 18 \yhereby, on pressing a button, the lOCki ng 
of the upper RHU even tit upon the lust preIJ<lratory to device is released, the shaft is  turned from right to l eft, 

held 1Il a plate OU 118 under foIiUe, forrni n .g a s i m p l e  and 
COllW'lliellt cOIlt:'trnction by mean · of \rhich t he draw-
heau mouth8 may be read i l y  set u p  or down a:5 d('�:.jred,  i ts being tacked. 1-�he tacks are released sillgly fro m  t nrnil l� t he leaf. 

tubes by the u p ward movemell t of the drivers. SPOON. - Mart in L. Schoch, N e w  VEf'TIBULE CAR. -.Joh n H .  K i r k h am, 
�iles, ::\l1ch.  Combincd w i t h  the contac t i n g  frame of 
the car arc horizontal rod::-; cOlllll' e r l'tl v, i t  h e l  bow l e verf"' , 
the l a ttt�r beiTl� al!5o cOI1uceted w i th l 1 1 1 tIel' f".prillg�,  
with other novel  fea�ure�, w l w l'eby the coutll.ctill g:  

Agricult u ral. 
PLOW ATTACH:\IENT. - Archibald B. 

frarnet:5 of oppo::3ing flexi b l e  po r t i ons :.lIe he J d ill ('O ll- De Bruce, Al'kam;a:-, City,  Ark. A plat.e 18  arranged H 
stant contact and sudden j ar!:5 are re l i �'ved, t he lUC'chall- s nHable d i stan ce forward of and ahove t h e  m o u hl 
ism eon�i8t!ng of fc\v aud l' i Ill i,Je pa r t � tha t. can be hoard, of t.he same for111 and g"P1Jewl I-' l z e  a� the m Olll d  
rend ily a p p l i e d  to vest i b u l e  car:,  n o w  i ll ll:-\l'. h()ard� t.he under 8urfael' of t,ile p l ate Iwing convcxed 

CAR BUFFER.  - S e e l y  'V. Ash m ead , and not smoot h , the design bein� to compress the s o i l  
St. L o u i s ,  Mo. Comuilled w i t h  buffer� adap1ed to be turned u p  by the pl ow , and so that it  will a l l  PUf'S eas i l y  
l ocated as lI �ual at op po� i te s i cl t:' s  of t h e  drawhend fire bet\'\'een the monld hoard and p l ate, prevent.ing the fl.oil 

friction rollers or bal l s  held to revolve t ilere i n awl prn- sticking to the mould board. 
jectetl out t herefrom, a lubricator commu n i ca t i n g  w i t h  I PXEU:\IATIC ]\IILKER. - .J  u I i u s  T.  
the

,
rc?es

.
ses i n  whIch the ba l l �  revo

"
I \'e1 f()rm i l l� an I P() lll��roy, Edgerton, 'Vis. A pail V}ith s n i tably packca 

an tl-f rI ct I on b uffer by n-�t:'an:-3 o f  \\'111(.:11 the wear and c()n�r hUR conneded there w i t h  a si m p le form of a i r  
gratillg al ld grinding of the ()rdi nary b u ffpl' arp H\'o i d ed. p ump. whereby a pa rti al vacuum may be readily c reuted 

CROS"IXG FO R C AB L E  R � l LW AY " . - in the pa i l , and from the top portIOn of the pail extend 
James P. O rr, P i t t � b l1rg-, Pit. Accol'<l i ll g  to t hi �  i n \'t.�n- fo ur rubber tu bes, p rov i ued with lllpples und sprcader� 

tion the two cabl(�� cro��I l lg'  e{leh o l l H:r arc c O lll h i lle d at their onter ends, the a i r  pump being operated when 
with a fra m e  adapted t o  lJe l'a i � ( 'cl a lld l o \\·cl"l'd, w i t h  these nipples a r e  i n  p l a c c  for milking, scc tiOl1H of glass 
two sets of pul 1eYH arrall!.;cj thnco n ,  one set  � ll p po l't in g in the rubber t u b i n g  permitting the o perator to see 
one of the cables w h i l e  the other put5ses u nder the o t h e r  w?en t�e milk i �  iiowing free l y  into t

.
he �ail,  a n d  the 

sct of p u l l eys,  the arnll1 gctnl'nt beillg touch as to hr i ng I n l l i k  beIng t h u s.  :'laved frOlu all contamInatIOn. 
the crossing cableR neat each other, at the same t i m e  I GRAIN SCOURER. - Peter P r o  v 0 s t, 
preventing t he cah les from comi n g  in cO-:J tact. !linneapolis, �Iinn. This i n vcutioil covers an improve-

lU e c h a llical. 

TRA ygLING CR�\ NK - Ch arles Davy, 
Sheffiel d ,  England. 1'h l "  i n vc l l t. ioll i �  de�iglled to d i t'l  ... 

pense with the t um b l e r  beal' ing� mmal l y  empl oyed a� 
8up ports of the d n \' i m :  t,haft�,  aurl provide means 
whereby sEd i n £!: connect i o n  Ill a y  be mail l taiucd w i t h  a 

shaft mOllnted 111 ordinary fixed bea r i ll�:::, whct lwr it be 
the m ain or tran � verEe driving �hafts, which transmit 
power to the hoi�ting ('rib. 

LAYINH OFF W O O D  \VO R K . - Robert 
G. Love, H l c h m ollll )  Va . T h i t:.  invent.ion llro vicli:8 a 
macli ine for  IH.'yl 1l2; off and ll1 urk i n g t.he � t i l cs of  
8h n t t.er� and do()r� a n d  �i m i l a r  \\'01'1"" l)repHlator.\' t o  
e n tting the mortt:-:C:-i t h e r e i n  by a m o r t i� i n .[! mac h i ll t..'. i l l  
o rde r to �ave l a b o r  by d oi n g  t h e  \yo r k  m o r e  (' X IW
d i ti ou � i y  than cau ht�  Llone by b and and inHu'p t� xact
n �'/'"l.8 awl accuracy in the j oinn \Vork, the macli i u e  

ment on a forlner patented invention of t h e  s a m e  in
ventor, the machine having a tyl i ndcr in which t h n�e 
hopper ... ,shaped screens are nrranged one above the 
other, there being a revol v i ll.g !:3haft with bca t er arm� hi 
the upper section, a disk \vith conical lower portion (HI 
the shaft in the second screen, and a brl1E<h on t.he shaft 
i n  the l ower screen, where by the grain may ue 
thoroughly cleaned and all  the dust removed. 

M I M "  .. l1 a n e O U8. 

� IT R ,.; I X G BO'L''I' LE
.
-.Jmnes W. Mc

K i ll l1on,  New York Cit.y.  rrhb n ll l' :-:l1 1 ,g bottle i s  f:O 
con�truetcd a R  t o  avoid al l  COl'lIf'l':-', deprc:-::-:i01I:-:,  o r  
e n v i l i l'�  i u  w h i c h  m i l k  l� J i a h h- to c o l l i�c t and S O H I' ,  <Ul d 
to en:l h l e  the hottle to be thoro ! lg h l y ckan:-:ed \\ i t h  l i tt Ie 
l a bor, atHl to nl lo\\' of t h e  free clrcu l a r i o n  of a i r  a fter 
8 u c h  C leaH81l1g or w h i l e  the hnttle 1M not in use. 

BUCKLE. - Be n .i a m i n  H.  Day, . Jr . .  
UP ll lg  Elimple and inexpc n � i n.\  awl operable e i t h e l'  hy \r('� t  Ho hok en , � . •  1. rrhi:-; i /'"l.  of t h t� cla ::5S of len�l' 
a trea d l e  or by power. h n c k l \:'8 for  h o l d i r;g straps and other flex i b l e  cOlllwe-

BARRE L H O O P I X G  1I ACH l :\  E .  _ �'ral1 k r ion� and having a h ill�ed tunglH" awl Iti' llOVf�lty ('011-

Berhu, Pa. 'rhis spoon has a sprill g-prest:5ed scraper 
adapted to more 011 the spoon bowl, wit.h m eans for 
re.t?;ulating it� mo\'cmel1t, by mea ll � o f  w h i c h  all �ticky 
aud adhesive ,:.;.u btlt.a nces may be q u i c k l y  a n d  easi l y rc· 
JIlo\'ed from the howl without. tile u�" of an additional 
i l l� t l"\l ll1ell ! .  

GATJ<; OPEXER A N D  CJJOSER. - Fran k 
w. K l ln iJll l I ,  ,[ i / ford, Il l .  A lever bracket.like projec
t i Oll from one �ide of the gate i s  cOIl nected with cords 
armnged to rut' in reverse d i rection to or beyond olJ
pOf:lte side6 of the gate,  and constituting pull  de viet's 
for starti ll !.!  t.he gate in  op('lling and closing it. fI. sprillg 
cOllnect i ng t h e  projl'et iol l  with the back or h i nge .gate 
po�t , tulLl o perati ng to complete the opt'n iug or closing 
of the �ate. 

SCIENTIFIC AME RICAN 
B U I L D I N G  E D I T I O N . 

N O V E lU B E K  N IJ M B EK.-(No. 6 1 . ) 

TARLE OF CO,,"TENTS . 

1 . P l ate in col ors of a modern dwe l 1 in.g of vlea�ing 
dc� igll at 'V('st End, Ch i cago . J.  De Howarth , 
Hrchi tt�ct, C h i cago. Floor plans,  perspecth'e 
v i e w )  sheet of deta i l� ,  etc. 

., E kgmlt co l ored plate 1"howillg per,:.;.pect i ve view of 
a :5 1 ,400 cot.ttl.ge at Ch icago . T w o  floor plaw;, 
� Ileet of ddail::: , etc.  Archi tect �J. M. Young. 

;j. Det:ig:n for uu e n trance h a l l .  
4. An att rac tive d w e l l ing at H o l l i s ,  Long b l t l l Hi ,  

erected at tl c o s t  of $(),OOO comp l ete. Pers pective 
VICW and floor p l U IlI'. Seh wi etzer &; Diemer 
arch itects, �ew York. 

5, A neat l ook in g  cotta.ge at H umbol dt Park, Chicu.go. 
C()�t $8,200. Photographic pm�pective view and 
two floor piau :::l� 

U . . \ eololl iu !  h on�e en,(·,t(:'(i for )1r. C.  A. IIutching�, 
at, �[()Il tduir. )\ . . r. Co:-. t 55.000 comp l ete. J1'l oor 
plan� and pt�r�pect i \'c elevatioll. 

7. A F l e m i � h  (�ottu!!:e (,l'ected i n  P h i l l a  Park at "\Vayne 
Pa. , at a co:-:t of $6,800 complde. Ppl'spective 
v it�w ,1Tld tioor plan!"'.  

H. ..:\ h O l l :'(: crec ted at. Elm Stat  i o n )  Pa., at a cost of 
$;),".WO. Photographic perspectiVt.' view and tioor 

NEW BOOKS AND PUBLICATIONS. 

GEOI,OGICA J, SURVEY OF N EW J E RSEY. 
Final report of t h e  State geologist. 
Vol. I I .  Trenton, N. J. 1889. Pp. 
x, 642. 

In this seco ud vol u me of the final report of OIe )a� 
men ted Prof. Cook, mmerai ogy, botany, and zooI o,gy 
are compriHed. It amou n t s to l itt le  more t h an a cata· 
logl1e of the subjed�. with the localit ies or p l ac€8 where 
fonnd, given under nIuuy of the titles. It  i s  need less to 
E<ay that it w i l l  be of great i m portance alld interest to 
those scient i sts to whom It is part icu l arly  addressed. 

SEWAGE DISPOSAL \VORKS. A guide to 
tht' constr uct ion of wurks for the pre
vention of tht' pol l u t i on b y  se wage of 
r i ve rs a n d  e,tuaries. B y  W. Santo 
C r i m p .  Lon d o n : C h arles Griffin & 
Com pany. P h i ladelphia : J. B. L:p
p i n cott COlIJ pany. 1890. Pp. viii, 
277. Price $7. 50. 

A �ubject of importance, and one which i s  daily ac
qniri llg uew importance in the s uburbs of our l arge 
c i t. lef',  is t hat of se wnge disposul. In this work the dif
ferent plans adopted i n  England are elahoratel y  ex
plained and i l l ust.rated . It i� offe red as a guide for the 
('onstruction of works for large and Hmall titie�, and 
i 1 1 n �tratf's a �ubject w h i c h  i s  on ly a t  the pree:ent day 
Iwgi Tin ing to acqUl re its propcr position itt flan i tary en
gineering' i n  t h i :5  v icil1lty . �nmcrotls  fol d i n g  p l ates 
i l l u f'trate the subject. 

PRA CTICAL B LACKSnII'l'HING. B y  1\1. T. 
Ri�hard s o n .  Vol.  III. New York : 
1\L T. Richardson. 1890. P p .  i, 807. 
Price � 1 .  

'\�e we l com e  most heart.By thf' appearallce of the tbird 
vol li me of ihiH  exce l lpllt tl'eati�e on a 8ubiect llcglected 
hy mo!-'t teeilllkal anth o rs.  rrh e  n u merous Il l t1stra " 
tions n lll] d e t a i l ed i n :3 t ructioll ure s11ch as to bring thi1-\ 
\'('1'1' prac t i cal �CIL'llCe wel l w i t h i n  the u ndert: tand in .£! of 
a l l .  The 1ll0Flt. eXl"H:'rienced b l acksmi t h  w i l l  receh'e 
many h i n t R  of uSe and value upon points in his trade. 

THE CIDER ]\fAKE R·S H AND BOOK. A 
com p l ete guiue for making a n d  keep
i n g  p u re c i tler. By J. M. T ro w b ri d ge. 
N e w  York : O mnge J udd Co. 1 890. 
Pp. 1 1 9. Prict' $1 .  

Juugill.g b y  the many i ll q ui ries made about the manu
factnre of e ider, there j� e Vf�ry r<2ason to believe that the 
presen t  work· w i l l  b(� acceptable t.o a l arge number of 
readers. It  has several i l l ust.rations, aud many tables 
of data are appended to i t. .  

D UST AND I T S  DANG1<; RS. By T. Mitch· 
ell P r u d d e n .  G. P. P u t n am's Son �. 
N e w  Yor k . Lon d o n .  1890. Pp. i i i ,  
1 1 1 .  Price 7 G  cen ts. 

Dr. Prllddell'� exhausti ve work on uacteriu gives his 
emanat.ions on the subj ect of du�t and its rl i8ease germs 
a pec n 1 i ar value.  The m o�t pmctical methods o f  aualy· 
t:'b were appl i p d  to d pH'l'mine the q nanti ties of dUf't  and 
o f  gerlll� gro w i n g  t.hereon,  from which n n merolls i l l u s · 
t.rati ons nre given, showing the resuHs obtained under 
a flli crol'copc .. 

\VOOD'S MEDICAl, AND S U RGIC AL, MONO· 
GR APHS . W i l l i alll \Vool! & Co t ll pa l l Y, 
N e w  Y o rk. 1890. Pp. 291 .  P r i ce 
$ 1 0  a year, single  co pies $1.  

I I I  thi�, t h e  fire.t number of t. h e  s ixth vol ume o f  this 
very yuhJ Uulc serie8,  the h u man foot,  modern crema
tion,  Hnd apha�ia are treated . \Ve have before t.his re· 

vle wed the ser i es,  and nced o n l y  �ay t hat t h i s  llumber 
y it' l d 8  not.hi llg to the others i ll i n t{' re�t and beau t y of 
i ! l ll �trat.ioll . rrhe col ored p l ates and the very practical 
ol l t l i nc rl ra\V i llg� appeal to the laity al lllost UR much as 
to the med i cal world . 

gLIClIE N'I'S ,W PLANE AX!) SPHERICAl, 
TRIGON ()}IE'I' ltY. By E d w i n  S. C r a w ·  
ley.  P ll i lad p l p h i a : J. B. L i p p i n eott  

ll lall:-:. l-'ist� i n  mukm,g th\.' tougue of I'p riug" metal of C OI'l'ugat· Glankle r. 1\le mphi  ... , Ten n .  rrh i �  i nv{ , l l t i o n C O \"l' l'� a l'Ll or U sl!alH: at or baek of I t t5  e lHlllpillg port i olJ , �o T l I i �  work is �ni)poH("d to cOlllprbe the snbj H..:t of pecu l iar COl1:o:t.l'll c t i o ll of tilt !  r i llg or aJltl !l l a r  platen that i t  wil l  read i l y  adapt it.:-\e l f to d ifft'l"en;:; t h icklle:-::se� n. P(,l'1" peet h e e l t'vat i oll alld floor plau8 of it hand- . 
f t I I I  

Com pan y . HmO. Price 'ii t .  

,,,'hereby the hoop i �  1l (n d r iv en cll t i l i.' ly  on t Ill' blllTe1 ,  t50Hll' co t t age at :--;oll th Ol'aII L':( ' .  ":\" . • J ,  { ' h a rh'� B. tl" l .!.(ollometry a� Ill' a� tn'nte( I n  t 1e co t'�(' COU I'�P. 
but i s  al l owed to projec t a l i t tk heyond the chine o r  o f  st.nqw aull pxert a �lJring prt':'� lI rc upon the m .  

Atwoo (l . ?\l� \\" Y o r k ,  <1 lT h J t.ect.  CUbt $l;J,OOLl TIll:' method adopted has been to �i v{' t h e  fir�t  portion 
('ndR o t  t h e  f't avefl. ,  �o t h a t  W b l'll t he band i '3  !-'et awj,Y P n J\JP \VA.TER C I..l()� ET. - 'Vil l ialll D.  com p l ete.  i n  d e tall  and I n t e r  on /.0 th ro w  thf' �t\l(lent more n pon 
or !:3 tored fo r  future n �e It may be � l 1 b�t'qll l'nt l y  Baxter, Broold Yll)  X. Y . T l t i :-:  l� a w; ter e1o�et ndl1pt i..'d 10. Eng rav ing !-'howiu!.4" It h l oe k  of l'�ollumieal hrkk 

hi\"<  own resource�. I t  i n c l ndes hoth plane and s.pheri 
t.i.giItcncl1 by dr iv i ll �  the hoop al l  the way Ull, t h e  p a r r i c i l l a r l y  for y;J(',lH� awl m a r i n e  \'t'.'��t�l� ,  hilt f:apahle hOll:o;es erected at P h i l a d e l p h i a ,  Pit. Co�t S.'!,tlOO cal trigonometry. 
cl':lcktt w h i c h  might ap lH'lll' from t' h l' i u k :lge he i n g  of l lt'e w h e f('\'( .. 'r t. l ll; re l� a water � Il P J l l r .  'l' \\·o pnlll p� cach. �) . l\1 . � t i ! kr, o f  Phi l ade l phia, architect.  THE I.JHfH'fIX(i I �  1) H 0 '1' 0 G it A P H I  C 
thereby c l mw d  to make a tight barre l . (,Oll llcctpd w i t h  t h e  do:-:.et Opl'nll(� res pecti vel y to al ter- Floor plan� awl pert5pc-ctivc. 8rr lTDIO�.  ]�y ·P. C .  D uchoch ois. 

�I 1) 1 nate l y  flll�h the howl a n u  t i m \\' o u t  tile COllten ts o f  it�  N " k  I' ) 'm SHI:> GLE SHAPIN(';' �l .'lCHIN K ·- all i e  1 1  l't::'�pretiv" Ull(l tlOllI' plans of a La i", " " 1 ,,  eottllge I .!. e w  .L o r  ' .  I ·  00. 
W. \V i l l i a lll �, Fort una, Cal.  Combi ned with a veft.ical ��ilf,��P:lft::;�l(:��:�UU��t:·�J�� 

ac1il:���\�a7Ify 
d�������t��� ����: . at. )'finnetouka, )Ii llll .  Co�t auou t $ i )OOO. ,,�. .\ }Jl"actical work 011 the various m ollcs and app l iance8 

chute above a foo' l t ct i n 2;  � n ppol' t  i:" a t:h a pcr havil l� for- coming haek thr()l l � h !liP SOl i  pi pe .  II .  DPlll l i� ,  11 1ehiti..' ct, M i nneapolb.  i n �(�d i ll l ightillg � i tt l'r� i n  photo���:I> h i c  t:'tud.ios.  T h e  
ward l y  proj ec t i llg a r m s  p r o \'l (1l'(l ·wi t h  1IlilCr �ho ll i d ers 1 )  \ 1 "  I I  t S f tl lUPl'i t:-:. of t lt(� I gencral prillciple� to hE' ( ) h�ervcd in making portraIts ; 
to move the � l lPl lort from l l lHl('l' tlw c h ut.e after the TA BL E. - Ed war ds A. l{.eed� ()l i ver ;" . . 

l.:\�;(" l�::��:�\� CO
� Nt::

l
t �� (��,�I:::l;� EII�ll'LO� of the method � of d istr i h !l t i n�· the l ight, the construct:on o f  

ehalJer has act.ed on the ,:, h l l1gi (' ,  awl o u t e r  �hOlll(lt�r8 I t;v ri ng�. Tt'IllI. TIli.;; i n n' nt i oll it'l HU i m proV('menr,  in S ( ' l E \" 'l' I B'IC A:HJ'jlW _\ N . -Tlw a i l' �upp l'y . -'l'he the skyl i .ghtt dl' \" ice� for scr-eeni n g  and Fhlui I n g  the 
to retnrn the :"uppo r t  o a  t h e  hac k �troke, thc maehitle col l api:�dble t able:",  thi..' col1r-tr n c r i o n  he i ng s n c h  that w h i l e  �-\l b a lll ura.--lkcO ! at l \)n of l' l l trance ha) ] , i l lll �� l i ght ; backgI'on nd� and t h e i r  relut. i o n  to the s i tl e I' � 
dressing the :-. i t i n g l t'::<  to the l"l' q u i n'll width nnd elltt i llg the art ide is f'tub l e when i n · n�cl i t  hi capable o f  being l ra1l'd . - .(l.lll' � t i o l l �  o n  eOl l�tr\let\ ()n. --Tll l' Hen r y  the Ut-;C of or t h oc h roma t.ic pl ate� in p o r t raitnre,  are al l 
their end8 to sn ell f o r m  n.� may he (ll':-< in'(1.  com pac ted to ecoIiOlni z'� I" P1E:l' in !-(h i p l) i n �  o r  l:'t()\.ving }l a l' t i ll h r i c k  I I I  c h i l H' .  i l ! n�trat( 'd. _ Buckeye f u l l y  tler-eribed alld expl ained. The hook is designed 

COUCH RO LL FOR PA P E l::' 1\I Al'IIIX E�. away au d to l){�rlll i t  of i t � bel l lg I 'arrie(l t hr() l l �.:�; h  mllT�)\V I Portland Ct' l l l (' l l ! .  � A �{J Vi..'rl l 1 IH'llt.  contract for fo1' t h e  pract ical phot ographer, aud contains n:nch usc-

_" Fredel'lck \V. :\l i l l e l' awl .1oli n ,J . Xe\\" m�lll, E l k h a r t .  (lo o l't:' or (, l'oo kl�(l and cnUll[H�(l Jla�1-=a!.(et-l. nn(i i l l  W JUcll I wood \\·o rk i H;2; l ll acl t i l l l 'r.\'. _ .. A r c h itect � \  1m(l ca r- f(d i nfo(,mation COlIlIH·cr-sed into a small space. 
Iud.  ThIS is a !'nct i ( ) ll cOll c h  I'u l l ,  \\' i t b  a :-: h a f t  lI a d l l g  

t h e  Ip!.(� a r e  B o t  l i a h l e  to f'hift  out o f  pi a('�" e i t. I H , t· W I W ll  IJi..' ll te r."l t nHl l:3 i t .  i l l ll � t r a t l·d . �· llll pI'o \'e(l d we l l i n g"  rrHH l)EVE [J()P�IE .x T  O B� CiELA'rINE DRY f n l (kd or let  d m\"ll . hUll �l'�, i l l u l' t rnll'ti . _ .  l)lI l n h  WaIter atHl hand hollow ends adapted t o  be (,OI11WCtl'd w i t. h  !"' I lC t i () !1 
devices, jourmtled boxes formil lg  tt l ( '  heud� lI r t h e  
r o l l e r  and an annular clmm1)er Ul'ill� f o n n ; � d  abo u t  the  
head�. t h e  roll  h av i u.!.( i.l p o r o 1 t �  C O V t � r ,  illHl port � ( 'Oll� 

neeting the ul ilHl l a r  chamber \\" i t h Ute h o l l o w  �lJaft ,  
the rol l e r  bei ng al80 a d a p t e d  for l l�l! a �  a revolving 
suct.ion box \\"he�1 plact..'d 1 1 1  a ll Y  � Ll i ta h k  p O r- i t i nn on a 

pa per mach i ne. 
RULING l\IACHI:>E A'I"r .\CH�IEN'l'. -

\\"' l i l iam C. S m i t h .  B l ooklyn , � .  Y. Tran�ver�el'y rock
ing fork8 o r  hnkK are p h'oted 10 ,:ert ical  stalldartl� at 
o ppml l te �ides of t h e  franH.', and a pl'n beam w i t h  arm::! 
at its  ellds i E'  mOllll te(l on the forks or l inlL;; , then'  being 
mechani sm for rec l j")l'ocat i n� the peu beam , whl'!'et).Y 

paper may be tintetl o r  n::led i n  wave l i ne� at I I  small  
cost.  producing effec t Fi  heretofore u f' 1I<ll l y  aer:orn p l isherl 

by l ithography. 

GRIPPER FOR JOB PRESSES. -·-·G eorge 
W .  Bank!=!, P h i l adt" l ]J h i a ,  Pu. Thl� i l lvell t uHl prc)yirle:; 
u m(�ans wtwrehy t he g r ippers luay be :-;et without the 
:lid of a wreuch or similnf tool, and so that when they 

B lT R ,," E H .  - Allg' lI�t  F. I:{t' i n h o l d .  N p w  
York C it�· .  Thi� 1) ( 1 1'1I1 'r i t'  vart i c u l :tr ly  adupl (',l for 

de�i ,gned to iw sa!"f' ami lH·tH' t i cll l l .v  odorless)  l I n\' i l\ �  a 
nOll-eolJ(ll1 c t i l l �!,"  ('onca<;(-'(l and a p(-'rt l l red plaft - ,  ahO\T 
tlw flame. and Olle or mon' pcrforalt·rl IH'('l t - a b � t l r h i l l g  

a n d  radiatIlH! p l meFl he l d h e l o \\' the t. o p  <lml aro l l IHl t tH '  
wick tn h(� or flaming poillt . 

HAll I A 'I' O IL - A rt h n r .r .  Bro \v ll ,  E d ward 
B ro w n ,  .fr . ,  and l)i..'!t ll I S  Shay I k ! l !:'foll t l' ,  Pa. Thi:-; 

i n vention relat(>,� t o  !o1team a1 1 (1 h o t  \\" a t(�l' l"l.tdhl t o n- h l l i l l  
u p  i n  �t'ct i on:-; o f  a dO'.l b l C'  t u b nll l l' l " i rc n latillg all(l 
returll charader, HrHl t h e  rndud.or ha� :l wale and female 

�t earn-par' ked :-:lip joint het'n�en the "eetiOllF") with a 
n ove l  const.l'llel ion of the St�('tion-""' a n d  arrangmnent. of 
thei r i l1 l et� atl d ontlet�,  affording a most perfprt. circu

l at ion and quickly he:lt. i n g  t h c  radiator. 
PRE]j;ZI� G Box FOR ICE MACHINES. 

--Henry H.ea, Jr •• an d  Jo�hua L. Clark, Pittsburg, Pa. 
Thif� invention covers a n ov��l ('oHf'O,t.rllct.icm a.nd R1'NlTlge ..... 

P L A'l'ES. A prac t i cal llIau nal for t h e  powt'r d'T,lI , , "' .  Improved dOllble b l i n d  w i rin); 
amateur,  Bv Rev. \V. H .  B urban k. m a c i l i w' .  l l i 'H r:lted.-An improved i)oi il' r fo r  
H l" ll ll � w i ck, J\Iai ne. Pp. 92. Price 75 pOWt'r and h e n li llg, i l l u l"'trat e d . - He:5i�tall c(' to eent�. lire o f  \\" t )od po�t:".-An i m lno\'{'(t door �PI'i ll !.!.·,  1 1 - , 

lU .. ·, t nt lP(l .  - .\ l l  l InproVl 'd h o t  ai l' f n r l , i\('(" i l l l l � 
t rutcd , _ · rl'he Tay l o r " o l d � t'yk " l'ootiw,!· l i l l .  

Ttl\' SCll' l l t i ti(" A ml' r i c a l l  A rchi tecr,!:" nud B u ilders 

E d i tIOn i :"  b�lled 111011 1 h 1 y .  $�.!.;)O a year. S iu�le copic!:l, 
�:) ccnt� . Forty l arg-e quar to vage�. ( 'qnal  to ahout 
two hUlldred. ordll lary hook pa�e� ; ronnil lg�  prac t i 
cal l y ,  a ] ar�e a ll d  :::plend i d  }\1AHA Z I :S E  OF A nCllITEC·  
TL"H.F.. r i c b 1 .\" udorned With e l l'�am. p l at e� i n  (' ol or� alld 

v!'ith tine t'n�I'a\,IllS!'�.  j l l t l � t ra t l l \ �  t h e  nlo:-:t  \lli(� ! l' � t i n g  
example� o f  :\Ioli('rt l  A n ' l l l f,p(' l l 1 1·u l  COfl:-: t l" I lCt IOI l  Ilt l U  
a l l i e d  enhject8. 

The Fll l l n e!-l.s, Richne!'3�, CheaY1Wtoiol5, and Convt:;'lllence 
of thi8 ,,,",ork have WQn for it the LARGE�'r CIRCTTLATION 
of any Architectural pnhli r.ation in the worl d .  � o l d  hy 
a11 newRil.ealers. 

MUNN & CO., PUBLlSHEIUI, 
361 Broa.dway. New York. 

T l I t' book eo\'crs t hi rt('ell cltaJlter�. explui n i n g  the 
.�\.:' l l(.'ral  p ri l lelpi es o f  d ('vl' l opment, l l lw:3tratiout"; of de
vcloping room COllvel l ll' l lc('r-:. giving forlIlnl a� of tlw 
various deve , (Y, .. H.>r�, dCrni h i n g  methods o f  \Ya8h il l�,  

fixi ng, intcns l fy i llg1  alld reducir.g n egative�. rrhcl'(; 

are also snppienH'ntary llotCt-l, ft)l'mllla�, G.U(l tabk's for 
rdcn�llce wh i ch w i l l  prove vt'l'.y ll�·efnl  to any amateur 
desi l'i ll g to I\:nO\\· a l l  abont dev(' l opmrnt. The book liaR 

t he meri t of lw i ng fn�(' from �trir,t l'y l eehnical term8 and 
hi p�l�i l �' H ll der�t ood , awl the d i l'ectiont: to be fol1 o\vcd 
i II (levclop in.g It p : a tl� an' can'f u l l y  an d  e o n c i fl c l y  writ
tE' II . At-' <L wholu it  i � :L (l e�i r:l b l e  ann llsf'ful addition to 
photogral) h i c  l i t cratll r p ,  
;"W"'Any of the above bookt-l m a y  b e  p ll rcha�ed t.hrough 

this office. t;f'nd for new hook catalogne just pnh. 
Halted. 

Add1."el1!l$ MUNN & Co. ,  ,3()l Broadway., New York. 
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The charge lor illse,'tw/l muter tillS {lead is Une Doliar 

a line for each insertion ,' abo1lt eight words to a line . 
Adverti,ements m1lst be ,'eceivell at 1Jubticarzon OJ/ICf 

as eal ty as Thlll sday 11101 mng to appeal' U< next i8811e. 

'r ill' demand for the Sturtevant m i l l  for grinding ores, 
p h o s phate rock, cem e n t .  etc., IS stead I l y  Illcreasmg and 
t h e  lueflts o f  t h i s  w n n d erful machme universal l y ac
knowledged w h erever u:iled. A mong those recently 
adopt 1 l1 g  same ma.y be m e n l l Oned the RIChmond Cheml .. 
cal Cn phosphate rOC k .  ('roton )lal!net 1C I ron �lmes, 
magn etic  lron ore. S. P. 'Yetb e n l l  &. Co. barytes, and 
ROl1tiwrn Pavement Co h m e  stone. AddreRs for full 
pal tlcular s  and testimonIal s  Sturtevant Mill Co., 88 
"'l aRon R1ll 1dml!, Boston, :\1ass. 

Flour emery a specialty. New process. No dust, All 
grit. The Tamte Co . •  Stroudsburg, Pa. 

Bil l Ings' Drop For�cd Lathe Dogs. 12 �iz('s-% to 4 
inches. BIllings & Spencer Co . •  Hartford, Conn. 

Best Ice and Refngeratlng �raclll ne� made by DaVId 
Boyle. Chicago. I I I  H5 machmes III satisfactory nse. 

The Improved IIldra " l lc Jacks, Punche". and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Wanted-A 8mall power vacu nm pump. :Mnst be in 
good condltlOn. Av W erner &; Co., 52 'Varren St.. N. Y. 

Power preS!5e� and dies. Ah:o contl uctors for 8pecial 
machmery. 'I'. R . .& \V .  J. Baxendale, L{ochester. N. Y. 

Screw machines, milling maCinnes, and dril l  presses. 
The Garvin Mach. CO., Lalght and Canal Sts., New York. 

TIght and Slack Barrel )Iachinery a 'peclalty. John 
Greenwood & Co . .  Rochester. N. Y. See l lius. adv., p .  :l01. 

11anufactnrers of apphanccR to ven t i l ate rooms i n  
which t h ere are n o  fiues wi l l  p l e a s e  send descriptIOn to 
Wm . .  J en n Ings, Ilarrl8bur�, Pat 

GUI l d  & Garmon , Brookl)' lI ,  N. Y.,  manufacture 
stearn pum ps. vacuum p u m ps, vacuum apparatus. air 
pum ps. aCid b l o wers, filter pre"'''' pumps.  etc. 

The best book for clcctr1 c lan� and beginners In elee· 
tnClt y I S " "F,xpenmental  SClen c�," by G eo. M. Ho pkms. 
By m a l l .  �4 ; \t u n n  � Co.,  p u b l I s hers, 30] Broadway. N. Y. 

Sheet RublJer Packing, 1-16, �-32, 78, :1-16, and %: i neh 
thI c k ,  '175 cent-- pCI' p o u n d .  A l l  kmds of rubher good8 at 
Jow vnces. John W. B u ckley. 1:)6 South St . . �ew 'rork. 

Engl Jsh tanned walrus, hi ppopotmlll l" .  gi rniIe, e l e phllIlt 
ana buffalo leather for poltsh l n g  metals.  A l l  k i n d s  m frs.' 
suppl ies. Greene.  Tweed .& Co., 8;) Chambers St.. N. Y. 

For the original Bogardus UnIver!'!al Eccentri c  l'tlilJ , 
}4-'oot an d Power Presses, Dri l lso ,  S h ears. etc . •  addresg J. 
S.  & G. F. Simpson. 26 to 3ti Rodney �t., Brookl yn. N. Y. 

MagIC Lante l ll s  and S tel'eopTicons af al l prices. 
Views I I l ustratH l �  every subject for publIc ex blbitions. 
etc. � A p l ojitablc busin ess fo)' a man with �mU1.11 ctlpi .. 
tal. Also Idnterns  for h o m e  amusement.  2Cr; pl'H�e cata .. 
logue !ree. M c A l lister, O ptlClan, 4\1 Na"' sau St . .  N. Y. 

An experienced bl1�llle,s.s man and engillccr, experI
enced In steam and e l ectncal matters and an expert III 
general meChall l C "l ,  IS open for an engagement as mana
ger of t h e  ::"lew York bU�l ll ess of some manufactUrI n g  
c o n c e r n .  .)ol y age I S  fort y·two. S a l a r y  expected faIf. 
Add ress Mr. Wood. care SCientIfic Am erlCan office. 

For Sale�New and t:;ecoml band iron�\VorklDg ma-
chinery. Prompt d e l l  very. \V. P. DaVIS,  Rochester. N.Y. 

Acme t:!ngwe, 1 to [) H. P. See adv. next 188ue. 
Pre��e� & D1es Ferracu1e �fach. Co , Bridgeton, 'X .J 
W-Sentl for new and compl ete catalogue of SClentlfic 

and other Books for sale by Munn & CO., ;)61 Broadway, 
New York.  Free on appl IcatIOn 

• 

ItS 
HINTS TO CORRESPONDENTS. 

Name8 a n d  A d d res" m u  .. t accompany all letters, 
or  no attenPon Will be pa1d tlwrero. Thl� 18 for our 
iuformat!on. and not for publicatIOn 

K e fere .. . ·eM to former artlc ,e� or  answers should 
give date of paper and page or number of questIOn. 

• lI q u l r l e lll not answered lU reasonable time 8hould 
be rel ,eated:  Corres ! 'Ondellts WIll bear III mmd that 
some an:3 w (  rs req u l l e  nor a l ittle re8earch, and, 
tbough we endea ' or to rep l y  to all. eitber by letter 
or in thIS department, each must take hiB turn. 

S p e c i a l  \V .. l t t .- n  ( , , ' o rmati o n  on matters of 
personal rather than general interest �annot be 
expected witho u t  r e m l l  neratlon. 

Sele," l l 1 e  ,'- m e , I (' a "  S u p p l em e " t � referred 
to T t lay be l J ad a.t the o 1 l 1 ce. PrICt' 10 cents each. 

B o n k "  referred to promptly supplied all receipt o f  
prtce. 

IU l u ,·r" l .  Bent for exammation sbollid he dI stinctl y 
mark " d  or labeled. 

advanc€lnent ?  A. Designmg l l:'i  thE' prInCipal forte of 
the mechanical cngllleer. 'J1 h 1 1;  reql1lre:; a techDlcal 
education I II  the pnnciples of mecllulllc�. ablhty as; a 
draughtsman and ex perlellce as a gUide.  \V It II all  these 
he has u fall' start fOl sncces� 111 a bU�llle�s \\ ay Shop 
experIence i s  one of  the lleCe88ltie::; The otlH'l' e��en
ttals are mattel s o f  study and aptItude wltblll the 
power of the aSpltHut for mec hull l cal funH'. rrlw c i V i l  
engineer reqlll J(· ... a hl!!her educatIon ano a m o r c  l·X· 
tendcd cxpenPHc(' lU the mathematical and mechUl1lcul 
relations of the fOlces of  IHtturc Both pay i n  tL,Cll' 
way. 

(2573) J. F. S. says : I wish to construct 
au aquur 1 11 m ,  size 2Yz by 17.( by 1 � fett. lJott om of wood 
and cornel posts of wood. f.l:::c tellcd by h on rodt; I'U11-
ning through center of post, and bottoJll. I wi�h t o 
know what I:; be�t wood, to I1SC. How shonld \\ ood be 
prepared Ito prevent leakage or dUmpllCtiti warplll!!; 
aulI cracking glass. Cement for corners aud IlO t 
tom edge. A. llake the flUme of your aquarlU l ll 
sides and bottOln of oak, \\lth glass in bottom. BO l l  
the frame before putting together in linseed 011 for a 
few minutes. Make a cement of equal parts of I ltharge, 
fine white sand and pl aster of Paris. Mix with boiled 
l inseed oil, with a little drymg oil, to a stiff putty. Let 
it stand a rew hours before USlllg. A frame bottom 
with glass is bettor than a solid wood bottom. 

(2574) W. P. asks : 1. What is meant by a 
volt? I have seen It mentioned in several papers, bllt 110 
two explain it the satn!'. A. The volt tS the nlllt  o f  
electromotive fOice or pres::;: ure of the curren t. The 
current from one cell of gnl\ ity hattery ha. an E. M. F. 
of slightly more than ! volt  (1 0/). 2. What i" meant by 
shunt wound dynamos ? A. A shullt "ound dynamo IS 
one In which the terminals of the armature are con
nected with the termillals of the field magnet aud also 
with the external Circu it, so. that the c u rrent d l \,ldes at 
the bru�he8, a part pussill� through the field magnct, 
the renHiinder through the e xternal circltlt. 3. How is  
the vol tage measnred lU dyuam08 and batterIes ? A. 
Voltage or E.  M. ]'. is measU l c d  by meallS of a vol tme� 
ter, or gal \'anometer. Consult any work on physics or 
electricity. 

(2575) D. B. A. says : SOUle years ago a 
dam \VIIS b u ilt across a river here. alld a short tune since 
begau leaking badly . Upon exam inatlOn it " as found 
che,'per to bUIl d  a new dam thau to repmr Ihe old one, 
conseque n t l y  a new one was built.  but a little further 
down the stream. and t.he water fi l l ing in soon became 
level on both �ide. of the old dam. Now a d lscllssion 
has arisen as to " hich dam supports the pre!5sure of 
weight of water in the lake above. One party contends 
that th e  old dam bas sti l l  tile .ame pressure upon it as 
formerly, whlle the other party claim that the ncw dam 
has now the whole " ressure o f  the lake agamst it. A. 
The new dam su pports the whole pressnre of the lake as 
long as the water covers the old dam, whIch has the 
pressure on both 8Idef3. and IS.  in consequence of thIS 
balanced pressure, a ueutral pOl tlt. If there was a dif
ference of level in the water above and below the old 
dam. the pressure would he divided by the hydrostatic 
difference o f  level. 

(2576) H.  G. C. asks : What kind of m a
terial shall I use for tannmg a l l I gator hides ? A. Bark i s  
m a i n l y  u :::ed for t h e  tannll1g, hilt a special technical 
knowledge, pospe�sed by but few in the trade is  re
quired for the preparatlOn of the skins for the tall 
l iqllor8, in order to make good leather. 

(2577) A. E. B. says : Some people say 
that the B. B. cups No. �2 arc l lIj nrions to the rifling of 
a gun. Is this so, und wby ? A .  The B. B. are no more 
injurious than ether caps of less strcngth, I f  the gun i s  
properly c leaned after u s c .  It IS a11o\\ 1 Ilg' t h e  products 
of combustIOn to remai n  111 the gU1l, even fOl a day, that 
does the m iscillef, by stal'tlllg oxidation ill the rifle 
grooycs . III c l eanIng, the Wlplllg wad sho u l d  go tight 
and fol l o w  the rifle grooves, otherWIse the dIrt W11 l  
l odge in the grooves and rongheH them by oxidation. 

(2578) E. R. D. D. sll y� : I have two wells ,  
38 feet and 35 feet deep respectl \ e l y. In t h e  first wel l IS  
placed a steam pump, 10 feet from the top o f  wel l . Can 
I run a suction p i pe from thiS pump, over the gronnd 
and down into the second well, and draw all the water 
out of it ? 'rhe w{'l1� are :30 feet apart. A. Yon cann o t  
d raw all t h e  watel out of t h e  second \ \  e l l .  b n t  by diggmg 
a trench for your suctIOn pipe 5 feet dcep, yon may be 
able to draw the water down to Within 3 fect of the bot
tom, pOSSibly a little nenrer� 

(2579) N. O. L. asks : When a gun is 
d Ischarged, what is the:callse of the ll oi8C or report ? Is 

(2::i70) F. J. MeV. asks : Will you please It COnCU""lon of n.e air, or has it any tlllng to do with 
III form me what kind of a paste or cement I can use to the vacuum produced in the barrel ? A. The noi8e of 
f""t e n  a strIp of wood to glass and brass ? A. Melt to- a �Im is cansed by the concussi on or vIbration of the 
getlICr equal parts of common pitch or Burgundy pitch aIr at the instant of the charge leaving the gnn. 'l'hcrc 

is no vacuum formed, but on the contrary a lllomcntary 
pressure made by the expansion of the �ases or 1'0\\ der 

awl gutta pereha. 
(2571 )  J. H. H. asks : What is the ratio 

of the increa:-;e 111 rapIdity of Vi bration of the strings of 
a plano forte I n  the a--ccnd lllg scale for one octave " 
That i�, a pinHO strlllg, in soundlllg a particular 
note, vi brates 80 many tImes per sf'cond, the string 
thut sounds the toue above vibrates a eex'tam degree 
faster, and 80 on. Can you say what t he ratio of the 
increase is for each note of the eight com ponent8 of an 
octave ? A. rl'he V i b ratIOns of mU::-1caJ  ll otes are arran�ed 
under two systems, the harmO niC scale as fixed by the 
congre8s of Stu ttgart anu the temppred geomctnc to:icale. 
In t he Stu ttgart seale C below the treble clef has 264 V I 
bratlOn s ;  E, 3 30, w t t h  Illtcrvals f o r  each half tone of 16)1l 
vibrations; A has 440 \'1 bratlon ... . with int€l val8 of 2� for 
each half tont:: from E.  C III the clef hU8 528 vibratlOn"l, 
With inten'al s  of 27Yf between _\, A  sharp and A B �  \\ h i  Ie 
from B to C IS 3'3 VIbratIOns drfferellce .  The geometri� 
cal system has the same octHVC n brations of  C as in the 
harmonic, but With a. gcometl1 cal ratIO o f  increase for 
each senlltone, which ratIO has a varIable. It IS too 
complex for full explanation here. You will find the 
whole tabulated III filII for 8 octaves in Nystrom's Me
chanics, $3.50 mailed . 

(2572) W. H. B. ask s : What is the pre
cise nature of the work of a mechamcal engineer ? Is 
it  work that could be performed by 'a mau who has had 
only shop experIence and a general ed ucation,  but no 
tf'(�hJllc!tl C(illc ilti on ? Dot'S mecha.nical engmeermg or 
ctVlI cllgtlleering after the better chance lor pOSition and 

smoke. 
(2580) J. H. G. -The plant sent for 

Identification is  a small form of Helenium tenuijolium, 

Nutt, 

Keplies to Enquirie8. 

The followl llg replies relate to enquiries recently pub
lished in SCIENTIFIC A}lEBlCAN, and to the numbers 
therein gi ven : 

(2475) If P. C. N. , of query No_ 2475, wil l  
thoronghly smoke h" buck'kin articles With any orc1l
nary wood fire. the Barno as bacon is smoked, say hang 
them up In 80me clotied bllilL1l l1g and. bll l l d  a good 
sm udge under them three or fonr times each day for 
about a weel{, oeiGg carefu l  not to get them too hot, he 
can then wash them the same as any woolen cloth IS  
washed, and I gnarall t c�, they \\ ill  not get hard if  the 
buckskins are thoroughly tanned. 

Splitting Wood. -Pl ease tell your 
in quirer of query No. 2459 to u se 3 C bla-ling powder 
for splitting wood . If he cannot get thiB grade at the 
hard\vare store, to get e t t her single :Bt, dou ble F. or E }1" 

b l asting powder. Three C is the sl owest powder made. 
n is the beat for quarry i n g  large fine stone or splitting 
straight-grained wood. When it explodes it merely 
gIVes a grunt, but it I �  sheol for smoke. Rmgle  F is the 
next qnickest, double F the next, and 3 F the next. 

JUdglllg bj his lJ.uery, he does not 1 1  \ t' i n  a m l l1 m �  dis· 
trict, aud It 1 [0\  ' lUlt(' probable that he Ct..llllot get blastlllg 
pOWGC l .  He ""l iould not u:::e gun po wder by I tself  for 
:: p l l ttlllg \\ ood, un lcsl:) i t  1 -- \'CI ) halfl to spilt,  as It  would 
be hnble to I J l lt  a splInter III itl"" eye. I f  he has to nse 
gunpo\\ del' let  hun luix i t  \\ i th  fine sand, one.third 
sand , t \\ O t h irtb pO\\ dcr. 'l'he sand reduces thc strcngth 
of tIl(' PO\\ dCl,  hUL Hot its q mckneR;" Ounpowder ite.Plf 
1" too qUIck for '\i ood, stone, or coal. ('oal mIners can 
u,e tllelr drill d llst 111.teud of 8and.--H. B. 

TO INVENTORS. 

An expenence ot 101 ty years, and the preparatIOn ot 
more than one h undred thousand applicatIOn s  tUI' pa· 

tents at home and hbload. enable us to  understand the 
laws and practlCe on both contments, and to possess un· 
equaled faCi l ities for procurmg patents everywhere.  A 
s y no pSIS ot the patent laws ot the UnIteLi :o;ta.tes a n d  a l l  
torel�n countnes m a y  b e  had on applicatIOn .  and pert;on� 
contempJatmg the securmg of patents, eIther  at home or 
,l.broad, are lDvIted 10 wnte to thIS office for prIces, 
which are low. In accordance WIth the times and our ex� 

Clock ch l lue. W. l\f R.tthew� . 43�,9(j5 Clock.  lll o t l O n ,  A. B:-ullI ,lty n e  . 4;)Q,854. 439,b55 
Clocks.  e l e('tnc actuatl l1 l!  devlCe fur pendu l u lu,  J .  

H.  I h !:!oll  . . . . . . . . . . . . . .  439.83� 
C l ol"et . Ht'p W .l t C I  (·l nQ.et. 
Cluth U r ll !>' h l ll �  I l l! c l eanmg llIachme, A .  C. 

H e<1t h . .  . . . . . . . . . . . . . 419,949 
Clut i1 e� d t IP I" I'. E A r n o l d  . . . . . .  . . . . 4.)9.S;)3 
C l othe"" 1 1 Ili .· ,qJ pat dLI1� • .  J .  }1�. L<.el lug'g . . . . . .  . .  4 t-l.q5� 
C l ut(' h ,  t l l t t lOll,  \V . F. Lee . . . . . 43.1.\)00 
('otlep pnts.  el'.!., hand l e  Hid covel' tor. H. S. Rey-

ll o l o s  . . . . . . . . . . .  . . .  . . . . 440.0()1 
COiJI l ecepUl c l e  register ,  N. StatfOld . . . . . . . . .  4 )9.7\-1l 
('01 1,0 pad. \V. '1'.  O ' B n e u  . " . . . .  4,m.H78 
('ul l,Lr st ltien cr,  C.  ('; I b llle . .  . . . 440.027 
Colors on cotton 01 other vegeta o l e  H iJer. produc. 

H l g  aZo. R H o l l I d ay . . .  . . . . . . . . .  . . . . . . . . . .  4)9.9;j � 
Comb See C U l l y (·umb. 
C O llJ !)O!!lltlOTl  o f  mutter. C. C. Shlber. . . . . . . . . . . .  440.0{i6 
Convert l u l e  c tl .lI I ,  N. Bartel l e  . . . . . . . . . . . . . . . . 43!(o:f>7 
Con vettl u l e  chal l .  J .  \\ . C l lit . . . . . . . . . . . . . . . . . . . . .  43!-l.721 
('oo k l l l g  l ltenSI I . H. C. A IIdersen . . . . . . . . . . . . . . . . . 439.768 
Coolet . ::-;ee B eer cooler 
C O P Y l rl !!  e loths,  mUI!:!t pan lor,  II. G .  Razall  . . . . . . 4:19.8�6 
( 'ore uux. li l l l  ..\: 1\l C('; U 1re . . . . . . . . . . 4a9.6flH 
Corn cu1 t e t . Mordell & I l ofi w a n  . . . . . . . . . . . .  4'·m.!-l6H 
Corn C U i  lI lI g macll L n e .  \V . S. Morden . . . . . . . . . . . . . 440.049 
CPt  set .  ,I . K. i{u"":s . . .  . . .  . . . .  . .  . . . . . .  4.l!J.HOO 
( O l --et l' i a s p  al ld bl a('(>. It  .. W. Pan HI l Jore . . . .  439,891 
C(J ll p l ing. See H e l l  Ct lrd cou p l I ng.  Car cour1 ing. 

] [ose cou p l m g  Hutt cuu p l ing. fJ.' h l l l  ('onp" 
hng. 'VhIfHeti  ee c o u p l i n t{ .  

ere,lm of tartlu . obl<l I ll 1ng.  A .  :\t artlj.mlcr . . . • . . . .  43P.S05 
t lift h o l d er. ��. N Dudge . . . . . . . . . . . .  . . 440.019 

temnve faCIhtles for cOll d uctmg the busmess. A ddreRs CU H I \' .I t or "" twyel .  \1 . 'l' e m p l lll . . . . . . . . . .  , .  . . .  44().OOO 
MUNN & CO., office SCIENTIFIC AMERICAN, 3tH B road . 

Cm ry c( l lTIh • .  1 DII ShaIW . .  , . . . . . . . . . . . . . . . . . . .  440,02'2 

way. New York. b����KI �O;���t :,I:J\(: �rC�l��;�: tl�)'p���\:
l
i1. 'Tully: : : . : : : :  l1�:6� 

Curtai l l  fix t nre . J. �'. Romer. . . . . .  . . . . . . . .  . . . . . .  4.)0)#8 
Cll S P l li o l', IJ L,lnge . . . . . . . . . . . . . . . .  . . . . .  . .  4 -)9.t:6i 
C U !'l. p l d u '  c l e a l l e l  • .i\1.. Barger . .  . .  . . . . . . . . .... 4RH.740 

INDEX OF INVENTIONS g!�ii��Y 8�����;�fcli";t�i.c\rF��d c n tter. PIpe cut-
(40.0BO 

F o r  which Letter8 Pateut of t h e  

(J utted S tates ,,' e r e  (;ra n l e d  

November 4, 1890, 

[See note at end of lIst about copIes of these pMents.) 

t e r. 
Cutter h e,ld .  ll I l lversal. M. Morlon . . . .  . . . . . . . .  4')9.673 
Cyhn d l l ca l  �I lrtaces. prod ucu)�.  P.  Hmv leson . . . .  4,.;)9,S10 
Decora t l \'e m a L e l l al ,  manutacturlll2", rl'. J .  

P,l i Il l C I . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  440.055 
DI gl!el'. �pp Pot ato  durgeI'. 
D l f:' ti l l ,l t ] ( ' Il ,  t l e,t t J rl� re!>'lclues of. E .  M .  Cook . . . 4ml,(,89 
DIst d l H l 1! col lim n  a n d  conden ser. cOll l bmed,  �J. 

H o l l n n  . . . . .  . . . . . . . . .  440.08. 
D I '.J tJ l l ln l!  o i l "" ,  ,' PPHr,lt ll !:! tor. E. A. Edwards . . . 43�j .j4;) 
] ) I t ('il el' ,w d c u l t J'vator,  combined. O. '1\ Davies . . .  4 .rL9 H 
I} ] t c ll l ll �  rnacll l n e .  W. C. \Vitt. Jr . . . . . . . . . . . . . . .  4.W.7 )9 
DO,)l al t Ich m e n t ,  F. W. G regg . . • • . . . • • . • . • . . . . . . . .  4:)\1.\j42 
Unor C l el / U p .  sl IdnH!.  ID Y . .\l oore . . . . . . . . . .  . . • .  439,&6 
DI etlg tnl! ruachlnes,  bearmg for rollers of, D. 

II rie . . . . . . . .  . .  . . . . . . . . . . . . . . . . • . . .  440.0it; 
Oner.  See Clothes dner. Pulp drier� 

Advertismg device, r.. M. )) evore . , . . . . . . . . . . . . . .  43f).8('ii D n l l .  �ep fjJ x p a n sl O n  dnl1. 
AI r  compressor, � H i l l  . . . . . . . . . . . . . . . . . . . . . .  4:'i!l,81G D n l l , .J M ll l rhe.ld . .  . .  . . . . . . . . . . . . . . . . . . . . . .  439,\172 
A l a r m .  See BU l dar alarm. J>u!o\t p.Ill S,  bru"lh dtLl c h lllent  for,  Dean & Earle . . 43�,H4 
A n c h o !' , ,J. '1'. W l i l tamR . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ,!1. i I21 DYCIIII!. b l e�lch l l ll!.  a n d  washmg yarn. apparatus 
At Olll lZeJ . ,J . B IH' " l e r  . . . . . . . . . . . . . . . . . . 440.0112 ttlf. W .  M a y b u l'Y . . . . . . . . . . . .  . . . . . .  419,1\611 
A ll t O lllel tic  s p r m k l pr. ,J . C l a p p  . . . . .  . . . .  . .  43q}�h4 Dyell lj.! llIaClI l f' e ,  y a r n .  L. 'V eldon . . . . . . . . . . . . . . 43H,;U8 
A xle�. antI-frict l O II bean rg for cal', L. \V. Hard y .  4.,�!J,654 Dynamos and Ill oton., automat I C  regulator for, Hd,b y j ll m pe r  and �wmglng receptacle. converti- Cleaver & Fas�old . . . . . . . . . . . . . . . . . . . . . . 440.016 

b l e .  I .  N. J<' ran k l lIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43�),(H8 Dynamos. methoci ot and ap paratus for connect· 
Hag' See Paper bag. me:, C. T. CllIld . . . . . . . . . . . . . . . . . .  43�),�:29 
Bag h o l d er. [ 13. Tryon . . . .  . . . . . . . . .  . ElectrIC CI l C11lt8. m a gazille fuse box for. W. F. 
Rau:s, <to l d  pron1 . makmg, J. A .  LIghthall . . . . . . .  Bossert . . . . . . . . . .  . .  . . . . . . . . .  43H.S5\1 
Ril e  t ie,  ,1. Hentz . . . . . . . . . .  Electric conductore, deVIce for a p p l Ylllg',a coatmg' 
B a l b .  machill e  for makmg. 'V. H. \V fl.:.!ht. . . . .  to, J .  T .  \V hittle!':iev . .  . . . . . . . . . . , . . . . . . . .  43\1,91ti 
B a n d  �ee S<L n d  band.  K l ectrtc 10""', 'V. P .  li l a n v J l l e  . . . . . . . . . . . . . . . . . . 4:{1I.).:40 
RU l l O.  C . .\1 Ch.lpman . .  . . . .  . . . . . . . .  . . . . .  �: lect flC h eater, D l'ew &. F I  ancis . . . . . . . . . . . . . . . . . . . 4:m.72t 
B�l I l el h e<ld wedge. ,I. A .  Cam pbel l  . . . . . . . . . . . .  . .  I {Q. ! 12:-; �"; Iect n c  heal er. C. I I .  'l' a i m ace . . . . . . . .  . . . . . . . . . . . .  4�O.071 
BaI l e i  � t <l H d .  1 1 . 1l .  FI .lk . . . . . . . . . . . . . .  •• 4 m 81 �  E l ec t J l c  1 l1 d lc.lt or,  L.  0 Ch atfield . . . . . . . . . . . . . . . . .  4�U,UH 
RaselJ a l l  game. \V. S C' h nl l t ges . . . . . . . . . . . . . . .  4 )9,�!'!I ' F l ectrlc motor a n d  ger erator, A. Gartner . . . . . . .  43\.1,'1.5 
BaSi n top and t rap. cat ch. it t' nnth . . . . . . .  . .  . .  440.06'1 E l ectrical (·UJ1(l uctor"l.  tro l ley hne SWitch foe over· Basll1�,  et c., dIScharge attachment for wash, ,J. h e,ld, \V. L. li::n lITlet . . . . . . . . . . . . . .  . . . . .  . .  43fl.i4ti 

W. H.e' d . . . . . . . . . .  . . . . . . . . . . . . . . .  J:�!1.6S'l }1"';lectncal  l!el lerHtur.  ,.� T�. McGahan . . . . . .  . . . . . . . .  43\1,974 
Bath S I-' e  Spray bath. }i:;lectrode. second a l'Y batt ery.  Entz & P h l l h ps HO.lj� 
Batt ery p late. seconda.ry, A. E. \Vooa . . . . . . . . . .  t 1IJ 800 lmectrndes for secoIld.lI y .�battefle�. makJllg, Hntz 
Beanng, bal l ,  II .  H o ward . .  . . . . 489.8 . 7 & P h i l l t p s . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . 440.024 
Bed a n d  other S I m I lar art IC le"'.  told lng", F. A. M u l ·  Rlev,t to l". C. \V . Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . .  4ol9,!i47 

I e I'  . .  . . . . . . . . . . . . . . . . . . . . .  43'1.9i3 }1; l e v H tol', It. C. :S m i t h  . . . . . . . . . . . . . . . . . . . . . . .  43!I,73-1 
Bed , foldmg, D .J . Powers . . .  . . . . . . . . . . . . . . . . .  43'1.1 18:j El evator g ate o p e l ,tt w /!  deVice.  \V. H .  G older . . . . . 4:{!UI40 
Beer coo ler .  tj }<�. I{u n y a n  . .  . . .  • . . . . . . . . . . . . . . . . . 43i1,ih4 li� levator guard, C. J Lat z . .  , .  . . . . . . ' . . . . . . . .  4 .. m,8H 
Bell cord cou p l I n g  J [ G. K ennedy . . . . . . . . . . . . . . . 4 Ul.094. ID l evator shaft". devlce for operatmg- shutters for. 
Belt s h l iter • . J .  ' 1 .  SaI ler  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ilt,lJ'J3 RanJett & P I O V (ll'lt  . . . . . . . . . . . . . . . . . . . . . . . .  4W.�.S23 !je l t  t lg'btener.  A. P o l l o c k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 }1,700 li� m b ry ot() ll le.  S. H. S \\ a m  . . . . . . . . . . . . . . 4.�q.!XlS 
BIb.  C. C.  \V ebber . . . .  . . . . . . . . . . . . . . . . . . . . .  431).7 )tj liJnd g-ate. waUun, A .  lL �,l m l1 e l son . . . . . . . . . . .  HO,Of .. 'l 
I:h c v c l e  � u p \)ort. \V. H. I( m g  . . . . . . . . . . . . . . . .  4 �9,87!) i£ngme. See PetroleulIl  ell l!me. Rot ary engine. 
Bwder.  t e m porary, M u r p h \ ,  J r. &, Davnwn . . . . . . 4-l0,11U itotary steam engIne Stearn engtne. Vapor B m d H l U'  C I I P�,  open t n l!  l Il""tI I lment 10r, H. H. e n u t n e .  

Bal l ard . . . . . . . . . . . . . . . . .  1'\9,9!j� K n � \ I1 es. automatIc cut-off tor steam. J .  H. 
Blackl lll!.  cabmet. (; . ,.� &- G. L. Bouart . . . . . . . . .  439, 8 H  W h CR.t . . . . . . .  . . . . . . . . .  • . .  4,":9.709 
B l a n k e t  holder,  J. B W h itbeck . . . .  43�1.\J88 11.':mn n es.  conden .. e r  tOI stpam, .J . B. H utclmwn . . . .  43�J.j)(i4 
Hlock See B UJ l d 1 11 1!  b l o c k .  ��nl!lt lefl, c u t  on tor  �t palll . G .  l1·ll�sel l .  J r  . . . . . HO, IO;{ ROM·d.  See 'V ash board. �� n g I :1 � "'t ] o ll l' l la l  b o x  tor  -- t ea m .  (; .  If u ::Isel l ,  Jr . . . 44(), 1 02 
l k l l er. St e<1D1 bOll eI'. Wash bOIler.  ��x pa n s l o n  d n l l .  C A. �t:' l p y  . . . . . . . . . . . .  440,00;") 
BOiler bottom. J .  M c U m Il l �  . . . . . . . . . . . . . . . . . .  4:1!).7iji �"::J e b u l t !:'i  a n d  hlJok8,  llMcli l ll e  for maki llg. J. W. 
B

O I��l t����ir 
. .  

a�� . �e
.
ed w<�ter heater, .}l.': tt�: ��l� 440. 1On Fee�toc'����I : F. F I l r m k i;(; �lSe . .  ' . : : :  . . .  : : . : : : :: '. : : : �15:��t 

B o i l er teeder and regulator. !:t. H. K ersey . • . . . .t )!1,7�!1 Feerl watel . l'xtractOl' to\' remOVIng air.  grease, 
B O i l e r  fu rnace. S. l{nllSel' . . . . .  . . . . . . . . 4(�9,7,� ; a n d  sedirtJ e n t  11'0111 . H. See . . . . . . . . . . . . . . . . . . .  439,695 
Boil ers. ap PaI atm� fur SU Ppl Ylllg pure water to FertI l izer (il " t n b n t el , �  . .  J o h n ston . . . . . . . . . . . . . . .  43g,9f>5 

ste,ll1l . }1 .  L M c G a b a n  . . .  . . . . . . . . . • . .  41!1.'1S8 FIber from ti ll l  nns lJ l a t l t !:! ,  machl ll e  for extractlt12', 
B o l l er!o\. ""crapeI' for clearn n l!  stearn. Glover & .J . J W el l'hcr  . . .  . . . . . . . . . . . . . . . . . .  4S!l.9H 

A rru:st ru r. g . . . .  . . . . .  . . . . . . . • . .  440,fl28 (i- Itt h \�hl- e l ,  D. W I l cox . . . .  . . . . . . . . .. . . . . .. . .  ,j.,,9.S2t-i 
B o l i er�,  steall1 legnlator for ht.t water. P. l{ulld� l1' l lt h wheel.  vehlc1e. Barney & Hahn . . . . . . . . . . . . . . 4,{CJ.621 

Qmst . . .  . .  . . . . . . . . . . .  . . . . . . . . . . . . . . 4 ')�J.9,T F I l e. c a b l llet  • •  J. Nt u h l allser . . . . . . . . . . . . . . . . . . . . . . . .  4311,971 
R o n n et. S U II ,  N. I.. H u t l er . . . . . . . . . . HO O() , F i l ter.  water, W. '1'. Floyd . . . . . . . . . . . . . . . . . . .. . .  439,645 
Hook an d :-;I.lte. ('olll ll l n ed .  w. rr. J am ison . . . . . . . .  4J:O,IH7 li t redrm8. magazme for breech·loadlDg, L. If. Hoo k c,l�e. l .  ('. h l::.rgl I 18  . . . . . . . .. ,1 ,B.;82 Hruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:i9 83:J 
BOl t�<in�l" l l lfo l cl m e lllu re.wd ull) o� . ��1.1�s • .  l� .

. 
r:�Hl� 440,044 � :�� :���g�: {;'. �,\TOe

e}?�I' 
.:::::: '::::. : .:::::::: '.: : ' : '  �2:��� Bon k  shelt . I'{) I l {� l' . J . I) . � d wa l'{ls . . . . . . . . . . . . . . . . . 4 )9.bG9 }i l n� kI n dl e r. W .  A. W hite . . . . . . . . . . . . . . . . . . . . . . . . . 43!l,7t:7 Book"!, attach l ll /.!  h,lII J! e l s to. I Fme . . . . . . . . . .  4.;!j.h4� l1 1sh tl"lIp. ,J F A l I iscn . . . . . . . . . . . . . . . . . . . .  4,'{Q,9!11 Bott l e  a n d  bott\p s t o P IJpr.  }i�. �1. "'an �er . . . . . . . . . . .  4:3<J,1i9 ; l1 l d x  t h l <lS}W! . l\l c U rnth 8:; Smith . . . . . . . . . . . . . . . . . . . . 439.88\1 

Bott l e  " ,l� h ! t w  Illtl C h U I '·' 'I'. Sa n ndel s . . . . . . . . . . 43;J$15 F l o lI I  dres�er. ,J . .;\1. 1Jemmon . . . . . . . . . . . . . . . . . . . . 4,m.8�1 Botti es. tool  for d l I V I l1 �  c o m b l ll e d  stoppers and � l n � h m L: tan k. ,T . 'h�. Boyle . . . . . . . . . . . . . . . . . . . . .  4:i9,t; ;O 
pt l u r H l g  n ozzle" I Ino, li� H. A l l i n I!'  . . 43�}.lil13 FOCH lieter. P H .  Magulfe . . . . . . . . . . . . . . . 4:19,7.)2 

Box �ee ('u l e box.  Letter box. Paper box. };�oh1int! seat or commode. J. "Y. Bowen . . . . . . . . . . . . 4;)9,7!l7 Spool  box.  rrmll b l i l l �  box. I ,  o r k .  See H <lY fork.  
Box (' \ o s U l e, A. M .  B l eH u ard . .  . .  . . . . . . . . . . .  43!l,G32 " ram e. s. pectacl e fra m e  . 
BraldlllJ[ llJ Uchme 1eedJIIg' attachment.  D. D. Fr tl lt  R izer a n d  !.!Iader.  ('  11 .  Curtis . . . . . . . . . . . . . .  439.9:i2 G n ffin . . . . . . . . . . . .  . . . . . . . . .  4.{!l,!)4� }< u el to ti re. teed l nll, Ij' 'V. \\ l esebrock . . . .  . .  . . .  4,)9,738 Brake. See Car brake. \Val!oll hrdke. }i UI nace See H O l i e r  furnacE'. 0 1 1  flame furnace. 
Brak e  beams. strut for. H. H. B.oiJ ! � e h u n g  . . . . . . . .  440. 1 17 F ll 1 ndce, P. NO()J1 . \Tl  . .  . . .  . . . . . . .  . . . .  . . .  4 40.1lZ 
Hrake reg n l .ltor, a utomatIC. (; . \\' eslmghouse, J r. 440.(ld2 F U I'I] el(·e. R. L. \V ,tl ker  . . . . .  . . . . . . . . .  . 43H.i05, 4 19.706 
BreastplIl .  c • .  Ie W ebster . . .  . . . .  . . . .  . . . . . .  410.0"1 1 F i l l  n,lce for hill m ll g  h y d l  ocal'bOIl f n e l 8 ,  J. B U J  ns 44U,WI!; 
H f l c k  k i l n .  O.  1\: 3 1 1  . . . . . .  . . . .  . .  . . . . . . . . 440,0 1 1  C. au�e S e e  H Ull! u:auge.  
Ilrtdge. W I l'e 8 11 .:o pe n sion, H. C. Cal m ack . . . . . . . . . . � � ' 1 .4 4 1  (; ,t l  \' ,w ic cel l ,  s t  a n d a t  d ,  l'�. 'Veston . . . . . . . . � ?'n,73j 
BrIdle. J II. ( 'arl stedt . . . . . . . . . . . . . . . . . . . . . .  4 ,!) S .h tl ao;; , H pp,lratu8 tur t h e  man n t�lcture of, II. Bur· 
Brush. O .  Pedel'!Son . . .  . . .  . .  . .  . . . . . . . .  . . . . . . .  441 1 , 1 1 4  ge--s . . . . . . .  . . . . . 440,004 
Brmsh.  Welsh & �;ate8 . . . . . . .  . . .  4 .i!1. 114 G d S  l i g h t ,  llH'andescent, C M .  Lungren . .  . . . .  4,,9.882 
B ucket a n d  h eater t herefor, combiTIed l u n c h ,  'Y. G ate. bee }1� n d  gate. 

h, l r k p,lt flck . . . . . . . . . . . . . . . . . . . . . .  440, H,7 G enel'ator. See E lectrical generator. Steam gene-
R ll l l d l Ilg  b l o c k .  ,J �l . l1'arrar . . . . . . . . . . . . . . . .  4 )9,tJH Ull OI'. 
1l11 n . d ,lr ,lht l lll . e l ect l'lc<l i ,  11'. PIerce . . . . . . . . . . . . . .  44U, U:: G o v e r n nr. steam engine, A. Ilendey . . . . . . . . . . . . .  439.950 
B il l  ti er. �ee L a m p  b U l' n e r. (; ral n wdshmg apparatus, H. Smith . . . . . . . . . . . . . .  439.905 
B u r l1 lshtng ],w k .  I I .  F. l\eed . . . . . . . . . . . . . . . . . . . . . . 13!1.7�2 G r.Lt e. W. r... :\h t c h ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4)9.008 
Button, I... A. J ) n u i l let . . . . . . . . . . . . . . . . . . . . . .. . . 440,0 ;0 ti rat ' n g  m a C' h m e. J .  N. Colby . . . . .  ' . . . . . . . . .  439,9JO R ll tton, A ,J. S lu pl e y  . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  4 )9.903 G l elVlt y  sll 1illllg apparatus. fl u i d  .. actuated. M .  B. 
Button , \V l i l tall l 8 &, Lade . . .  . .  . . . . . . . . . . . . . . . . . . 4:.m,!J20 �I I l l s  ' . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  43H 884 
Button.  separ�lble.  M. D. S h Ipman . . . . . . . . . . . . . . . . .  4:{9 b�)(j Grmdmg mach l Il e, H. H. Taylor . . . . . . . . . . . . . . . . . . 13!1,76f; 
Calendar. J Cassed a y  . . .  . . . . . . . . . . . . . . . . . . . .  43<-J,8IO G n n <i l ll g Iml l ,  J. It. Tobm . . . . . . . . .  . . . . . .  440.07� 
Coli i o e r  a n d  centermg' gauge. cornbmed. W. O. G n ar d . See Car guard. El evator guard. 

Nelson . . . . . . . . . . . . . . . .  . . . . . . . . . .  . .  . . . . . . . .  4 �!1,!J75 ('; u n ,  breech-loadlOg. JD. P r l l1 /! i e  . .  . . . . .  . .  . . . . . . . 439.895 
Catuel'H. See Photographic camera. IIa m e  fastener. i [  V. P.ldfield . . . . .  . . . . . . .  440.05-1 
C.ln 8poUt • •  J. O'Neill  . . . . . . . . . . . . . . . . . . . . . . . . . .  440,052 IImmll l ) c k  or chaI r s u p port, F'. 0 ��a rwel l .  . . . . . . . . . 439.&2 
ea n test mil machine. E . . K A n � e l l  . . . . . . . . . . . . . . . . . 43!1,�51 H all ow, H. L. 'I aC'k . . . .  . . . .  . . . .  . .  . . . . . . . .  . .  440.1.47 
Car, [I'. C. i ngalls . . . . . .  . . . .  . .  . . . . . . . . . . . .  4·)� I.i 81 Harrow, C. S.  Ruef . . .  . . .  . . .  . . . . . 439,691 
Car. bicycle passenger. E. 1\1. Boynton . . . . . . . .  • 4 ;Q.171J H.Hvesters, gavel carner for gram, 'V. G. \V h lt· 
Car brake, .J . P_ CI.mcy . . . . . . . . . . . . . . .  _ . . _ . . _ . . _ . MII.1I 1 1  lllg . . . . . . . . . . . .. . • __ . . . 439.710 
Car brake. A. R. Dralw . . . . . . . . . . . . . . . . . . . . . . .  4 )q.'!h� Harvesters. man ufacture of PICker stems tor cot· 
Car con p l l llg. W. C. BrH!lI.m . . . . . . . . . . . . . . . . . . . . . .  4 to COO tOl l .  G.  N. Todd . . . .  . . . . . . . . . .  • . . . 4:J9.794-
Car cOll p l i nu:,  Hammer�tad &. Lyken . . . . . . . . . . . . . .t l! l.GH Hat w l reR, lIl a c h l n e  for bendwl!, J. Nutt . . . . . . . . . . . 43:).800 
Car coupl Ing.  Jl odJ!E:'s & lsaal'ks . . . . . . . . . . . . . . . . .j, )q.hOO [lay fOI k .  J . D. Ca l'l' . . . . . . . . . . . . . . . . . . . . . . . .  440.011 
Car CnUpl ltlll.  H . l\1e�orden . . . . • • . . . . . . • . . . • • . . .  43Q•u/i' I l elY loader, W. 1 1 .  HaJ e y . . . . . . . .  440 .105 
Car cou p l l lll!.  \Y. ,1 . Ponto . . . . . . . . . . .  ' "  . . . . . . . . . . .  410.038 Hay ralce, loader.  a n d  tedd er. A. W. Heany . . . . .. . .  439.t148 
Car co u p l i ng, P. 'Y. Ito8s . . . .  . . . . .  . . . . . . . . . . . . . .  4,'YI.ti�17 H t·ater. See (1, l ect nc h eater .  
C a r  cou p l ing,  R. L. &. ,J. Sanl!stel' . . . . . . . . . . . . . . . . . . . 4. ;q.t.W Heat l llil a lJ(l coukmg a p parat u s  spinto B u ch & 
Car cou p l I ng. J L. St I l I lIJan . . .  . . . . . . . . . . . . . . . .  .J )�I.!).,:! H ]'o�e . . . . . . . . . . . . . .  . . . . . . . . .  489,772 
Car guard, railway. F.  W. S tlltt . .  . . .  . . . . . . . . . . .  4 �q.1 185 TIe,Lt l l 1g � y s t P Ill . J .  F'. :\l c E J roy . . . . . . . . . . . . . . 4,�9.888 
('ar rei!ister. Rll t u rnatlc. S prague & K e l l og,l;!' . . . . . . . .  4 )!J.' Oti H o b b y  hur!.'ie. \ 1 .  Hohl tll  . . . . . . . . .  . . . . . . . . . . . .  439.627 
Car wheel,  W. F . .:\l('Cready . . . . . . . . . . . . . . . . . . . . .  4 lO.U50 I i o l d e r  See Bal! h o l d er. BlanlH�t ho ld er. Cigar 
('ar w h e e l ,  A. Mayer. . . .  . . . . . . . . . . . . . . . . . . . . . .  . 4W1,IJ70 or cIg,l I ettp h o l d er. Cuff holder.  ,J ar holder. 
Cars, feed I n g  rack for cattl e, F. K Cand,1. . . . . 4 1 1 1.0 1 U  Lanterll h l / l d e l . Lead or crayon holder. M U81C 
Cars. [rl C t l O ll bntler for )'eu l way, J. A. Ilmson . 4�J,748 J eaf h o l d e ), Paper h o l der. P h otograplu c  
Carner. Bee C a s h  carrIeI'. v l <lte h v l der. Holl holder. Shade holder. 
Cart, road, F. Hornt l al!el' . . . . . . . . . . . 4)�1 ,858 �\Ir!.ncal  needle holder. Telephone receiver 
Case. See Book case. Post office dlstl"lbutilIg lwldel . • 

case. IIt..)r�e" l j ()c gUat d p lates. tool for U p p l Yl Il g  and re-
C:ash carrier, \V. S. Reed . . . . . . . . . . . . . . . . . . . . . . . .  4·�( ).! 8!; l IH ) V l tlU.  ti. '1'. C h a J,> Jll an . . . . . . • 440.099 
('a�h regIster, \V. ({ och . . . . . . . . . 4-10. 1 ( 1� l I o l sc="h oes, d eVICe for att achIng, M ayow &. Cas· 
Cash register and I JId l cator. H. R. Renwick . . . . . .  44'J. 1 W  t i e  . . . . . . . . . . . . . . . . . . . . " . . . .  . . . 440.048 
r'a�ter. G .  J .  Hei IJJ 1'Itaedter . . . .  . . .  . .  43�J.71j l { ook,  G Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . . • . .  43il,!l!n 
Cast l fl g  i n gots. method of and ap p�tlatlls for. ,I . I I ( ,q l{ R8P. � n a p  ho.)k.  

I l l I n gworth . . .  . .  . . . . . . .  . .  . Hose b r H h r e  tor l.u l w.lY tracks. Dunohue & G ore .. 439 868 
r'eih n g  mould l l1g,  s h eet metal, li·. G. Caldwel 1 . . . .  1I()""(� c o n  p I I ng,  J1'. Ii:. �hHl ( ) n  . . . .  . .  4,10;.902 
r'el h n g  pall e l .  l" G. Caldwell . . . . . . . . . . . . .  l L o s p.  rn ,l ch I ll P , B If ersh e y  . . . . . . . . .  . 440,0.13 
ChaIr. See Con vertible ChatI'. I n c l llstH t l O n  I n  b o I l ers. com pound f o r  pre\�ent!ng, 
eh.lI r atrachment.  A .  M .  W hiteley . . . . . . .  4,)U.DRfI \\ . Blackburn . . . . . . . . . . . . . . . . . . . . .  . . . . .  439,756 
Chan d el Iers. deVICe for operatmg, keys of gas, n. I n d t (',lt�)J·. See E l eerric indICator. Btl eet or stu" 

F'. B n d ewell  . . . . . .  . . . . . . . . . . . . . . . . . . .  4 Iq.� 12 t l n n  m dICator. 
f' h w l n e y  ca.p. \V. H. Gardiner . . . . . . . . . . . . . .  4 �n 816  lll�ots I II sectIOnal moulds, fonDin g  steel.  ,J . B D. 
Chllrn • .  I .  P Slnclal l' . . . . .  . . . . . .  4:1' 1 1 ,\)7 BOl l l ton . . . . . . . .  440.cy'.J'1 r����� ��l������t�� ,����ne�:, �'. � 'r����lilr et �l : . ':: ��:i.;:11 1 l���i�[I'II�' :�(��17�(��I�:�r�� T .  D: Boltt()nH�' 

.
: :  : .• .

.
.
. .

.
. !��:W� 

Cl,!!,lr pressmg apparHtllst Ii'. R. De li.,;stenoz . . . . . . . . 4 {.,.�1 \4 1 ImmlalOr tol' t' lectfic ( ( )nduct()J �, W. Kessler. . 440.042 
Cl g,Hette machlne,  �' . . 1 • .Judmgton . . . .  . . . . . . .  . 4;\H.9Li3 .J ack ;,pe R i l l  n I s h m g  J .U· IL LlflHlg Jack. 
C l a m p. See Door c l a m p .  J ar Ilo i d e l , t l  \l I t .  C. K CI,lUd a i l  . . . . . . . . . . . . . . 4.19,931 
(, 1 , lsp.  See ('OI �et cla�p. S prll1j.{ clasp. .T o l ll t  �e(� It-ti l j O l J1 t .  
21:;�s�r

p, ������:.I
.���.�����e�: . • :���.

c
.� .�:���.�� .. . .  43�,7n l ��J�. ���� 1��ir;;t,r:kil��

key. 
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Knife .harpener. G .  Geer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:19.799 Spray batb. G. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439.793 
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?��� 43g.717 �g�t�:·CI�:�. ����l� i����:.· . . . . . . . . .  eo • • •  o . . ... .  , . .  4.'39,652 
Ladder. Ore. J ,  B. GatbrIgbt . . . . . . . . . . . . . . . . . . . . . . . . .  dO.()26 Sprinkler. See Automatic sp rink ler. 

L .. dle car. J .  A .  Burn . . . . . . . . . . .  ' . . . . . . . . . . .  . . . . . . . . 4:W.fi37 Stand. See Barrel stand . �how stand. 
'�amp. W .  Benner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  4a��.9H5 Steam boiler and it!!! fu rnace, E . J .  Dutr . . . . • • • • . . .  439,814 
Lamp burner, '1' .  Wal l . . . . . . . . . • . . . • • . . . • . • • • . . • . . . . .

. 440,078 �t::� ���:e:�:t��n::u� .�:.�.r.�:� : : : : : : : . : : : : : : : :  f��:�l t:��. ������I ��:��ti:.rj :����krier·.·.·.·.·.·.·.·.·. ',' , ':: : :  t��:!fi� Steam engine. J .  I i .  Moore . • . . . . • . . . . . . . . . . . . . . . . . • . . 4:�9.750 
l,amp. electric arc. H. C.  Shubert . . . . . . . . •  " . . . . . . . .  , 4:·m.OO4 Steam enlline. C. W. Vanderheyden . . . . . . . . . . . . . . . . 4:{9,704 
Lamp. miner's. G. Hayes , . . , . . . . . . . . . . . . . . . . . . . . . . . . 439.656 ��::��e����;�i,u?,·J���s�ur:;iB::. :::::: .

. :::::::: : :  �8:�� Lamp 8uITort' �' I?' Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . ::;i:,�q Steel bal ls, mach ine for making, W. H. Wright . .  4*l,n:1 
t:��:��'ho l�e;, R.

e
& ,j"Bariass·. : ', '. : : : ':::::::: : '. : : ', 4'.i\�:�i Steering apparatus for vessels, hydrauiic, J. At .. 

I�atch, gate, A \ran Wie . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  440.002 ki D f-! . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  43Sf,716 
Latb i n w .  m etal l i C .  Il . Kel ly  . . . . " . . . . . . . . . . . .  " . . . . . .  ':IB.728 Stopper. See Bottle and bottle stopper. 

Lead or crayon ho lder O. M ussinan , J r  . . . .  ·" . . . . . . . 43�l.787 Store service apparatus, G. R. El liott . . . . . . . . . . . . . .  439,720 
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c
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Li fe buov or preserver. J. G rant . . . . . . . . . . . . . . . . . . . .  440.088 Stoves. gas va l ve for hot. blast. B. Beisel . . . . . . . . . . . 439.B26 
l�i ft or elevator, .J. Nad ler . . . . . . . . . . . . . . . . . . . . . . . . .. . .  440.1 1 1  Stoves . water back for gas, W. H. \V iester . . . . . . . .  439.917 
J�i tter. See Transom l i fter. Street or station i nd icator, L. Goldstone . . . . . . . . . . .  439.U41 
Lifting jack . F. T ischer . . . . . . . . . . . . . . . . . . . . . . . . . . .  439:;35 Street or stat ion i n ,1 icator. J. C. M urphy . . . . . . . . . . .  439.674 
Light. See Gas I hcht.  PhotOli!'raph ic flash l ight. Sur.2'lcal need le  ho lder� C. H. 1'ruax . . . . . . . . . . . . . . .  4iiil.910 
Lock. See Nut lock. Sesi lock. �:i:��

g
R�l�h��:u?': .�: .�����.� : : : : : : : : : : :  : •. 

4.��,��: ��3:�5 tg��: �� p�'·s�e���I.��: � : : : : :  : : : : .. .. .. .. : : : : : : : :  .. : : : � : : : : :  1��:n�� , 'I'ab let, a\ltf)�raph ic man ifol d ing, A. A. McCann .• 489,887 
Log turner. H. O. I�ange. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  4 W.04� Tan k: . See Fl ush i ng tank. Salt evaporating 
I�oom for weav i n g  d o u b l e  pile fa brics. F. Pearson 4 � 0. 1 l ;� tan k. 
Loom picker stick check. V .  & J. E.  J) upre . . . . • . . . .  4:)9 ,125 Tappi ng bars, mechanism for operating, H. 
Looms for weaving s i lk  r ibbon or fringe. �lass bar A i ken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ) . .  439.924 

bracket for. W. H. Schleicher . . . . . . . . . . . . . . . . . . . . 4:m.807 Telegraph key. W. A. J. l{ohrn . . . . . . . . . . . . . . . . . . . . .  439.959 
Lubricator. W. J. Tynon . . . . . . . . . . . . . . . . . . . . . . . . . . .  43H.795 Te l ephone, S. Bergmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,096 
Magnetic separator for grain. E. Von Syo . . . . . . . . . . 440.070 1'eJ epnone pay stations. automatic toll system 
Mat. C. C lark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:�f.I.8u5 for, H .  C. Root . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  440,118 
Match safe. pocket. H. C. Sto l l e  . . . . . . . . . . . . . . . . . . . . .  43}J, /Ul  'relephone receiver holder, F'. T. & W. K. S. Tin-
MattresseH, mach ine for weaving- wire. C. H. mog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G . . . . . . . . . . . . . 440.091 

Hard .t at , . . . .  , .  . .  , . , .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  439.,73 Terret, hsrne ... A. J,obdell . . . . . . . . . . . . . . . .
. . . . . . . . .  499.881 

Measu re. tai l o r'tl. D. Hawley . . . . . . . . . . . . . . . . . . . . . . . 4 :W.7-47 1'h i 1 l cou p l i ng, J .  A.. H i n�on . . . . . . . . . . . . . . . . . . . . . . . . . 431J.778 
Medicine, cough remed y. C. J ensen . . . . . . . . . . . . . . . . . 440.039 Th i l l  coup l i nll. J .  H. Senden . . . . . . . . . . . . . . . . . . . . . . . . 4�9.979 
Mill . Sea Grinding mi l l .  'rhumb taCk .  F. O .  Ca ld we l l  . . . . . . . . . . . . . . . . . . . . . . . . . .  440,006 
NiB applidnce. H. A i k e n  . . . . . . . . . . . . . . . . . . . .  4a9.S28, 43(l,8'?!l T ickets , c , lrds .  etc .• ho lder for. A. A. Low . . . . . . . . .  48f;.786 
Mil lstones. sys tem of J,{rooves for. J . Schweitzer . .  4�WI.9t 1� T icket s . etc .• device for holding and manipulnt-
Min in�, J .  W. Crites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:)9.812  ing , A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:39,784. 439.785 
Mirror supp()rt, R. P. �11 iott . . . . . . . . . . . . . . . . . . • . . . .  43\1,8.39 Tie. �ee BaJe tie. 
Mouldin" machme attachment ,  G .  Poppert . . . . . . . 4:i9,8\U rr i l i ng, meta l l i C  crest, C. E,  Gaylord . . . . . . . . . . . . . . . .  4tO.104. 
Monkev wrench , \V . W. Charlton . . . . . . . . . . . . . . . . . . .  43!J.j4.� 'roi let cabInet for in fan t� . C. Kurz . . . . . . . . . . . . . . . . . .  4 : ;9.OC6 
Motor. See Electric motor. Tool ,  combi nat ion. Wickham & Stevens . . . . . . . . . . . . 43il.711 
MoweT, lawn , H .  G. & G .  C. Mi ller . . . . . . . . . . . . . . . . . 43f1.806 'I'oy ,  J . t.;, e l'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439.801 
MUsiC leaf bolder. �'. C. Watson . . . . . . . . . . . . . . . . . . . . .  4311.987 'l'oy. pisto l .  C. B lampied . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439.1126 
Music leaf turner, S. Lei vy . . . . . . . . . . . . . . . . . . . . . . . 439. �;)9 Track cleaner. K T. J..Iikes . . . . . . . . . . . . . . . . . . . . . . . . . . .  4;{B.78!-J 
Nail machine.  wi re, [{ e n t  & Bancroft . . . . . . . . . . . . . . 43!l.f� 1'rain signal . fo'. S .  O rem . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.053 

���'zrl.·I��'�h����: : ·  � : : .' � :  � : : : : : : : .' : : : : : : :  � � : : : :  : : : : : :;3:�J� ��:��o�e�f�i�h Jir�.M
addox . . . . . . . . . . . . . . . . . . . . . . . 409.964 

Nut lOCk. C. A .  Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . .  43H.754 Tread l e  movement .  A. M. Fenner . . . . . . . . . . . . . . . . . .  4R9.727 
Oil cltn vent. D. G. Stone . . . . . . . . . . . . . . . . . .  , .  . . . . . . . . .  439.98:1 Tricyc l e. ! . A. Weston " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439 .915 
Oil cans or lamp fil lers. stopper for. D. G. Stune . . .  4 .. 9.9R4 'J.1rol l ey and lluaId for electrlC wires. adjustable. 
Oil !lame furnace . T. M. Jarmain . . . . . . . . . . . . . . .. . . . .  440.038 I,. S. Hoyt" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.106 
Omnibuses, etc . •  heater for. A. S.  Hart . . . . . . . . . . . . . 439,874 Truck. 8tove. J�. Gwinner. . . . . . . .  . . . . . . . . . . .  . . . . . ,.:m ,77fl 
Ordnance, recoil apparatus for. S. P. Hatfield . . . . . 4ag.H47 Truss , M. Wi�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440 .083 
Ore concentrator, separator. and washer, L. Look 4.�9.9h2 'rug for harness. metal. J. T. Pohlman . . . . . . . . . . . .  4,)9,nS2 
Ore washer, L. \V . Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43H.9 : il Tumb l i ng  box. J. Von Rerkey . . . . . . . . . . . . . . . . . . . . . . . . 4 9.901 
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Or�an, portable, P. Bi l horn . • . . . . . . . . . . • • • . • . • . . . . . . .  439.625 Typewrit ing an d  matrix making machine, E.  
Pad. See Col lar pad. WrIght . . . . . . . . . . . . . . . ,  . . .  . ,  . .  . , . . . . . . . . . . . . . • . . . .  440.086 
Pad loC"k, W. D. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�9.mm Typewriting ma�hine, W. M. ReaEmn . . . . . . . . . . . . . . . 4:l9.M7 
Pad lock, S. P. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.0H9 Ty pewritin� machine . W. H. H.obertson . . . . . . . . . . . . 4a\l.fi89 
Paper bag. Taylor & Kel l iher . ,  . , . . . . . .  . ,  . . . . . . . . . . .  4:i9.Slil Va lve. automatic • •  1. C lapp . . . . . . . . . . . . . . . .  . ,  . . .  . , .  440.100 
Pnper bag machine. N. \V. Tayior . . . . . . . . . . . . . . . . . . . 4:��.7m Valve. con trol l ed .  A. Riedler . . . . . . . . . . . . . .  4J9.S24. 4:��.825 
Paper ba..: making machme. �'. H.  Kell iber":l9.Sl2. 4'19.e43 Valve device. M .  B • .  \I i l l s  . . ,  . . . . . . .  . ,  . . . . . . . . . . . . . .  4X9,885 

�:g:� ���th�� !a:h��:: guil l'oilne: 'Gii i ' &; 'B�adle'y ig�.��� t:\��.gset��i�u:��rn�·I�·B��bhbi\�rp�J. ·:::. ':::. '.'::::: : : 1t�.61i} 
Paper holder and cutter. roll . W. G. Haas . . . . . . . . . . 43:1.872 Valve. waah bas in .  J .  W. Hale . . . . . . . . . . . . . . . . . . . . . .  c 4a9 
Paper machmes, suction roll for, G. F. German- I Vapor engi ne  • .  J. C. Diederichs . . . . . . . . . . . . . . . . . . . . .  . 

80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439.H71 Vehicle. H. S. li�airbankEi . . . . . . . . . . . . . . . . . . . • • • . • . • • •  

Paper trimming machine. L .  P. Jackson . . . . . . . . . . . 439.9:14 Yehicle spr inJ.!. F .  Schel p . J r  . . . . . . . . . . . . . . . . . . . . . .  . 
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lenllths o f  sheets from , J. Brooks . . . . . . . . . . . . . . 439.862 V e h i c l e, two-wheeled. F.  L. Perry . . . . . . . . . . . . . . . . . .  

Parchmentized fiber, manufacture of. I I .  \V. Mor· Vehicles, apparatus for steering wheeled, A .  
row , .  . . . . .  , .  . . . . . .  " . , .  . . . . .  , .  . . . . . . . . . . . . . . . . . .  , .  4'l1,.g70 Hir.t . . . .  , . . , . . . . . . . . . . .  , .  . .  . ,  . . . . . . . . . . . . . . . . .  440.036 

Pen, fountain, R. Valentine . . . . . . . . . . . . . . . . . . . . . . . . .  440.077 VelOCipede. \V"ood & Burnap . . . . . . . . . . . . . . . . . . . . . . . 43P,922 
Petroleum eng-ine or motor, H. A. Stuart . . . . . . .  4;)9,702 Velocipedes, pedal bar for. M. Hoyt . . . . . . . . . . . . . . . 439.779 
PhonoQ;rapbs, automat i c  repeating mechanism V�nding apparatus. \V. H. Ha.mmer . . . . . . . . . . . . . . . .  440.029 

for. J .  H. Ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,046 Vmegar apparatus. P. 8pink . . . . . . . .  � . . . . . . . . . . . . . . . .  4:')9.980 
Photograpb i c  camera. \V'. H. Lewis . . . . . . . . . . . . . . . .  439.804 \Vagon brake. D. Herrington . . . . . . . . . . . . . . . . . . . . . . .  440.032 
Photograpbic cameras , rol l bo lder for. W, H. �'ul- Wagon . dump. H .  I I  i ld  , . . . . . . . . . . . . . .  , .  . . .  , .  . . . . . .  440.034 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�9.6.jO Wall paper pasting machines. track for. P. 
Ph utographtc ftash l i g h t  diftuser,  J. S. Bridges . . . . 43!1.!m� McQueney . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  489,789 
Photograph iC plate bolder.  R. A. Anthony . . . . . . .  439.808 Wash br>ard. C. Cornel ius . .  , .  . . . . . . . . . . . . . . . . . . . . . . . .  440.101 
Pi.anoforte act i o n .  S .  P. Brooks . . . . . . . . . . . . . . . . . . . . 439.63:l Wash bo i ler. \V . H. Bar ron . . . . . . . . . . . . . . . . . . . . . . .  439.8.1)6 
Pianofortes. et c .• mus ic  desk for. A. H: Hastings . 4:i9. 8i5 Washer. See Ore washer. 
Piano�. wrest plank for, V .  M. Risch . . . . . . . . . . . . . . . . 4:�!I.6�8 Wash ing mac h i n e. S .  A rcus . . . . . . . . . . . . . . . . . . . . . . . . . .  4iID.852 
Pipe cutter. II . Comstock . . . . . . . . . . . . . . . . . . . . . . . . . .  440.017 Washing machine. W. G .  Boston . . . . . . . . . . . . . . . . . . . . 43H.b28 
Planing machines, device for adj usting the pres.. Watch balance staff. S. & M .  RotkowRky . . . . . . . . . . .  439.f;29 

sure p lates of. If . H. Crafts . . . . . . . . . . . . . . . . . . . .  440,U18 Watches, can n o n  p in ion for, W. B. Learned . . . . . . .  '(:{9.845 
Planter and fertilizer distributer, seed, \"1. H. Water c loset , II. C. Hart . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  440.030 

Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439.811 Water closets. inlet va lve  for, T. Keyworth . . . . . .  459.7:-10 
Planter. corn. G. W. PrIce . . . . . . . . . . . . . . . . . . . . . . . . .  4.n.fl85 Water whee l .  F. W. W ood , .  . . . . .  , . .  , . , . . , . . ,  . . . . . .  440.085 
Planter. seed. E. M. Co le . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  4>9.773 Wbeel. See Car whee l .  �'iftb wheel. Water 
Plow. T. A. Brome l l . . . .  " . . . . . . . . . . . . . . . . . .  " "  . . .  4:19.719 wheel. 
Plow and fertilizer droppe:-, combined. F. M. Whiffietree coupling, O.  J. La Baie . . . . . . . . . . . . .. . . . .  4.'39,802 

Haine . . . . . . . . . . . .  . , . , . , .  . . . . . . . . . . . . . . . . . . . . . . . . . .  439.944 Windmi l l .  P. E. Wistrand . . . . . . . . . . . . .  , .  . • . . . . . • • • •  44O.0ti4 
Pole tiP. vehicle. C. F. l£ l rick . . . . . . . . . . . . . . . . . . . . . . .  4aB.640 W indow or door screen. W. W. Moore . . . . . . . . . . . . .  4,··m.751 
Po.t office distribut ing caMe. J. P. �'og"rty . . . •  " . .  439.'146 Window stop. J .  A. & A. C. Harold . . . . . . . . . . . • • • . .  43'J,655 
Pctato digger. B. S. Howard . . . . . . . . . . . . . . . . . . . . . . . .  4;-;9.758 Windows. support for persons c leaning, C. E. 
Power, trRnsmitt ing device. W. E. Laud . . . . . . . . . .  4.)9.803 Britt . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .. . . 439.71l8 
Press. See Lead pres�. Wine schoener. L. Wagner . . . . . . . . . . . . . . . . . . . . . . . . .  439,705 
Printing machine, cloth. A. M cNicol . . . . . . . . . . . . . .  43U.676 Wlre. guide for machines for covering, J. 
Print inll presses. mask attachment for. }4'. B. McCahey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.675 

Frtesmuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439,870 Wire stretch ing and reeling- machine.  Claunch & 
Prtnt.ing presses, sheet supplying mecbanism for, Sm ith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • • .  439.720 

J. Brooks . . . . . . . . . . .  " . "  . . .  " . . . . . . . . . . . . . . . . . . .  439.861 Wire twist infl tool . Cal houn '" G arrison . . . . . . • . . .  489,885 
Printtng presses, web adjustfng mechanism for, J .  Wood, prodncing ornamental designs upon, Hett .. 

L. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:\9.72,� " ill & l l eckner . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . • •  489,658 
Propelltng mechanism. boat, S. Lebenheim . . . . . . . 440.OS9 \Vrench. See Monkey wrench. 
Protector. See Leader protector. Wrench. W. S .  Bunch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.003 
Pulley. perforated.  C. J .  Jones . . . . . . . . . . . . . . . . . . . . . . 440.040 W rench . N. M. W i l l et " . "  . . . . . . . . . . . . . . . . . . . . . . . . . . 4.19.UI9 
Pu l verizer, H. M. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.0,{1i Wren ch attachment. J. W i l kes . . . . . . . . . . . . . . . . . . . . . .  4;�9.U18 
Pul p drier, centrifullal. S. S. Stevens . . . . . . . . . . . . . . . 4;)9.7PO Yeast. preparing pres�ed. E. Bruun . . . . . . . . . . . . . . . . �.834: 
Pump, fiuid. I. E. Storey . . . .  . . . . .  . . . . . . . . . . . • . . .  4b9.192 Yoke. ox, Milton & Pressnall . . . . . . . . . . . . . . . . . . . . . . . .  489,760 
Pump, treadle, W. H. Anderson . . . . . . . . . . . . . . . . • . . . .  439.�m2 Punching and Oanglnfl machine. E. W. Naylor . . . .  440.051 
Radiators, return bend for steam. H. E. Statler . • . . 43Il,!·I07 
Rail joint. C. M. Carnahan . . .  . . . . . . .  " . . . . . . . . . . . . . .  4XR 7.\7 
Rai l joInt, H. F. Cox" " . . . . . . . . . . . . . . . .  " "  . . . . • . . . . .  439.722 
Rai lway, electriC, M. W. Dewey . . . . . . . . . . . . . . . . . . .  4H9.8ti7 
Railway, el ectriC. R. M. Hunter . . . . . . . . . . . . . . . . . . 4·��.6fj2 
Railway •• cab le .hifting device for cable. A. Bry-

son et at . " "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,001 
Rake. See H ay rRke. 
Reach socket. ��. E. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . .  4::19.827 
Reaper and mower kn ife sharpener. J. Ross . . . . . . . 440. 1 19 
Refrigerator veh ICle. C. A. Knight . . .  , . . .  , . . . • .  ' , . , 4:19,958 
Reu;ister. See Car rellister. Cash register. Coin" 

receptacle reJlister. 
Regulator. See Brake regulator. 
Rheostat. E. R. Gi lbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . " ' 439.939 
Bmg JjlaUlle, W. Duran d . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43!l.774 
Roll nolder. W. H. Fu l ler . .  " . . . . . . . . . . . . . . . . . . . . . . .  489.tii'>! 
Roller for l isted corn, �'. J. Clark , . . . . . . . . . . . . . . . • • . .  410.0 1 5  
Rol l ing bal ls . machine for, \V. H.  Wright . . . . . . . . .  4:W.714 
Ro l l ing mil l  •• feed table for. I I .  A iken . , . . .  . , . , . , .  439.925 
Ro l l ina' plastic material . apparatus for. S. Hal lock 4:UJ.946 
Rol l ing. steel ball., dIe for, W. H. Wr igbt . , . .  . ,  . . .  439.712 
Rolling tUbe., macb ine for. C. Kellogg . , . . . ' " . . . .  4:19,878 
Rotary engine, A. Denke . . . . . . . . . . . . . . . . . . . . . . . . . , .  439,935 
Rotary steam engIne, J. Forsythe . . . . . . . . . . . . . . . . . . .  440.120 
Rubber .hoe attacb ment. J. Teggart . . . . . . . . . . . . . . .  439,909 
!lalt evaporatin..: tllnk. A. Haller . . . . . .  . , . . . . . . . . . . . . 439,945 
Sand band, G. W. Camphell . . . • . . . .  " . . • • • . . . . • .  . , . . .  489.638 
Sasb balance. H. P. Cayce . . . . . . . . . . . . . . .  . , . ,  . . . . . • . . 4.19,742 
Saw R'utde, Circular, W. G. Tuten . . . . . . . . . . . . . . . . . . . .  440.075 
Saw j,!'ummer, South worth & Calcutt . . . . . . . . . . . . . . . 439.698 
Sawmil l •• log turner for. J. A .  McLaul<blin . . . . . . , .  4:1:1.822 
Scoop, W .  C. Qu igl ey . .  . ,  . .  " . . ,  . . . . . . . . . . . . . . . .  " . . .  440.059 
8courer. See "butlery sconrer. 

Scraper. wood . J. W. Stayman . . , .  . . . . . . . . . . . . . . . .  439,699 
Screen. See Window or door screen . 

Screw and nut for the same. feed, A .  Holmqui .t .. 439,f';o 
Screw cuttin� tap, W. E. Jones . . . . . . . . . . . . . . . . . . . . . .  4:·m.9fi6 
Screw knobs, manufacture of. J. lierbecker . . . . . . . . 4.'i�.83() 
Seal lock, W. F. Beasley . . . . . . . . . . . . . . . . . . . . . .  . . .. . .  439.623 
Seat. See Folding .eat. 
Separator. See Maa-netic separator. 
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Sewim!' machines, cutting mechani�m fur button" 
hole. F. W. O.trom . , . , . . . . . . . . . . . . . . . .  . ,  . . . . . . . • . . 4.18.679 

Rhade holder. adjustab le • •  J. E. Bubner . . . . . . . . . . , . ,  4:19.769 
Shaft. R. L. Mitobel L . . . . . . . . . . . . . . . . . . . . . . . . . . . ,  . .  440.121  
,! haft coupling. J .  Q. St ewart , . . . . . .  , . . . . . . . . . . . . . .  439.9bl 
"heet meta l ,  crate for. �'. G. Ca ldwell . . . . . . . . . . . .  440.009 
Sheet metal ve.sel. 1£. M. Peacock . , . . . . . . . . . . . . . . .  43».89.1 
Sbe lf  or bracket. adjustab le. C. E. Buck . , . . . . . . . .  . ,  4S9.H36 
oolhelf. self-support ing. G. :\1 . 1{ l i neline . . . .  , . . . . . . .  4:-m.731 Shell mak i ng machine. C. D.  Kennedy , .  . . . . . . . . . . . .  4.19.820 
Shoe fa.ten ing. G .  �'. Bi •• ell . . . " . . . . . . . . . . . . . . . . . . .  4.�9.996 

DESIGNS. 

Carpet. W. B laCkburn . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  20.259 
Carpet" L. C lemencet , . . . . . .  , .  . . . . . . . . . . . . . . . . . . . . . . . . .  20.261 

8:����: S: J?g����: : : :  . : : :  : : : : : : : : : : : : ' : : : : : : : : : : ::.: : : : '  �:�lm 
Carpet , N. Komori . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . • . .  20.263 
Carpet. J . B. Moffat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.264 
Carpet. H. W. Parton , . . . . . . . . . . . . . . . . . . . . . . . . 20.266 to 20.272 
Carpet. P. Pillnot . . . . . . . . . . . . . . . . . . . . . . . .  20,258, 20,265, 20.273 
Carpet. W. Thomas . . . . . . . . . . . . .  , .  . . . . . . . . . . • . . • • . • • . . .  20.274 
Cntl e r y  h a n d l e .  H. P. Wairchild . . . . . . . . . . . . . . . . . . . . . .  20.252 
GlasMware. ornamentation of, T. G. Hawkes . . . . . . . .  20.21)7 
Hat band. W. T. Brigham . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 20,255 
Match bOX, H. P. iI'airch i l d  . . . . . . . . . . . . . . . . . . . . . . . . . . 2O,25H 
Radiator. horizontal.  L. R. Blackmore et al. • . . . . . . . .  20.254 
Type. font of prin t ing. C. J. Whipple . . . . . . . . . . . . . . .  20.253 
Vending machine front, F. G. Dieterich . . . . . . . .. . . . .  20,251 

T RAD E MARKS. 
B uckskin leather, preparat ion for whitening and 
Cnn�����jg:e;w:i��:Yil��. �i �ff:ai; & ·co::: :.' : : : : : : : l�:�i 
Cards. p laying. Russell  & Morgan Printing Com. 

pany . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  18.582 to 18,588 
CoHee, parched and ground, Ohio Valley CoJJ'ee 
Cra���r��b·ts·cuits: ·yoU�g·& La;:rabee:: � : : : : :.':: : :  l�:� 
Hats, soft-fel t  and wool, F. Fouratt . . . . . • • • . • . . . . . . .  18.593 
Insecticide, Searby ,  Zeihn & Co . . . . . . . . . . • . . . . . . . . . . .  18,598 
Japns . varniRhes, fil lers, and finishes, C. H. Gilles" 

pi e  & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,577 
Needle • •  sewing. S . Bel.sel Sel., Wwe. & Sohn .. . , . .  18,574 
Oil and solidified cotton Oil, cotton seed, Cotton Oil 

Product Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,5S1 
OU ln all its forms, cotton seed, Cotton Oil Product 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • . . • • . • • • • . . .  18,580 
Paint, enamel , Harri.on Bro •• & Co . . . . . . . . . . . ... . . . . 18,59'1 
Paints, stains, and similar preparations! Harrison 

Bros. & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,600 
Paper, writing. Southworth Company . . . . . . . . . . . . . . .  18.602 
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. .  a;icr i:ii"ease,; ·o Tiiie 18,595 
stomach and liver, C, H. Byerly . . . . . . . . . . . . .  . ,  . . .  18,575 

Remedy for infants' and children's diseases, A .  
Br id..:man . . . . . . . . . . . . . . . • • . . • . . . . . . . . . . . . . . . .  , . . . . . .  18.590 

Remedy for purifying the blood, C. A. Bur..:es. & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.58.Q 

Rubber .hoes, Boston Rubber Shoe Company . . . . . .  18,599 
Specific for t he  cure of poisoning produced by 

Iusl de PaR'e! ench I n.ertion • •  - " !'i  cent. 0. 1111.,. 
Back Pall'''' e n c h  i n s e r t i o n  • • •  81 .011 Il l i n e . 

The above are charges per agate l ine-about eight 
words per l ine. This notice shows the width of the line, 
and is  S'3t in  8J;fate type. Engrav ings may head adver ... 
tisements af, the same rate per agate l ine, by measure .. 
ment. as the letter press. Advertisements must be 
received at pub l ication office as early as Thursday morn
Ing to appear in next issue. 

LIGHT WELLS' PATENTS� 

U SE A DAMA����1�rJt�{f£ 1fiil\�1����E�:�:i 
������ �r:� b!

t 
t;��re:ri� � ST�AM E.NGINE INDIOATOR 

kind of weather. It i. in Ilen- Slnll'l e lI el l  f 'h l l,:, e  W h , . U e ,  and all Instrnments 
use. License. I'ranted for the u.ed In connectIOn with Steam, Air and Water. 

using, and selling. Sole Agents jor Clark's Ltnen �"'ire Hose. 

Address ADAM ANT M FG . CO. CROSB
E
y

W SY1�rA·M· GAGE & VALVE CO Ilif�R�!; st. 309 E. (� e l l e8ee !!I'l,!  • nORton. MaBIt. 

-=::::::::!::::� __ �8y�rll�c use. N .  V. LIGHTNING WELL .S INKING 
THE C OPYING PAD.-H O W TO MAK E MACH INERY MANUFACTURERS. 
and how to use ; with an engraving . Practical directions Hyrdaulic, Jetting, Revolving, Artesian. 
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Diamond Pro�ecting Tools, Engines, Bollers, 

f h I 
Wind M
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�: nation quality water; mailed ,25c. 

43t-1 . Price 10 cents. For sale at this office and by a l l  T h e  AmerJcan We).! Works, 

newsdealers in all parts of the country. A.urora, III. 

SEBASTIAN , MAY& 
Improved Screw 

Foot &L A m  
Power .. .I. ........ .., 

Catalogue Free 
of all our 

{ 11 " 13 S. Canal 
St., Chieago, UL 
1113 Elm St., 

Dall.., �u •• 

�l & 92 WATER STREET, 
PI ttsbur gh, l'a •• 

M anufacturers of everytbinl< needed for 
A. :Et..'Z'ES:E,A.1� ""'ELLS 
for e i ther Ga.s. Oil, · Water, or M ineral 

Tests. Boilers. Engines, Pipe, 
Cordage, Vril l ing Tools, etc. 
I l lustrated catalogue, price , 
lists and discount sheets 

on request. 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letter. to the editor oithe SCIENTIFIC! 
AMERICAN on the question of the speed of ice boats, de .. 
monstrating how and why It is tbat these craft sail 
faster than the wind which propel . them. Iilustmted 
with 10 explanatory diagmms. Contained in SCIENTIFIc! 
AMERICAN SUPPLEMENT. No. 2 1 4. Price 10 cents. TO 
lie had at this office and from all neWSdealers. 

ARTESIAN 
Well., Oil  and G ... Wells, drilled fei ����� �:�a:::::ul�:: 
::��[�:g c,;;���q�� able Horse Power and Mounted 
Steam Drilling Machines for 100 to IiOO ft. Send 6cent. for illustrated 
cata logue. Pierce A I·tcsian 
'Wi!!�e��!!e�'W!�\�rt· 

MISS PARLOA :li� ��� CHRISTMAS DINNER 
-FOR-

GOOD HOUSEKEEPING, 
Publi.hed at Sprlnglleld, Mass., and will also furnish for its 1891 Bill of Fare a valuable .erles of papers 
under the title of 

" TE N  MORNINGS IN  THE KITCHE N ." 
Beginning with Jannary, 1891. GOOD HOUSEKEEPING will be published MONTHLY. The regular .nb-

.cription price I. $2.40 a year, $1.20 for .ix months, $1.00 for Ove month.. Twenty cents a number. Tbe price 
is the same whether you purchase Single copies each month of your newsdealer or whether you subscribe 
for a year from the publ i.her. direct. All newsdealers sel l  it. SAMPLE COPIES FREE. 

CLARK W. BRYA N &: CO. , Publishers, Springfield, Mass. 

ROC K  D R I L LS Fine Taps, Dies, Reamers, Eto. 
AIR COMPRESSORS, S!!!@ 

M I N I N G  AN D QUARRYING MACHIN ERY, 
Ingersol l - Sergeant Rock Dril l Co. 

No. 10 PARK PLACE, N E W  YORK. 
Send for Complete Priced Catalogne. 

RO O F I N C !  
GUM . I U,A S T I e  R O O FING F E I,T costs only 
82.00 per 100 square feet. Makes a good roof for 
years , and any one can put it on. Send stamp for sam. 
pie and full particular., 

GUill EI,A iiI'l' I C  ROOFING ()O., 
a9 & 41 West Broadway, New York. 

LOCAL AGENTS WANTtm. 

ICE-BOATS - THEIR CONSTRUOTION 
and management . With working drawings detai};!. and 
directions In full . Four engraVln�s .  sbowlnfJ mode ot 

Llgb tninl!" and Green River Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machine., Punch. 

ing Presses, Tire Bender •• Tire Up.etters, and oth-
er Labor SavIng Tool.. Send tor Price List. 

WILEY & R U SSELL M FG .  CO. ,  Greenfield , Mass. 
$3 PRINTING  PRESS. �Hl�l:°:M� 
10lirue for two stamps. Kelsey & e o . ,  Meriden , Conn, 

TRANS MISSION OF POWER BY COM-
pre •• ed Alr.-A valuable and interestin..: review of the pre.ent statu. Of the problem of e.tabli.bing cOmpre •• ed air plants for furnishing motive power to consumerso �����a? J�ce

S
fo

I
�::ls�ICTOA��t��A'!t �1�\�Polii�F�";,� from all new.dealer •• 

GRSOllJE EJDIJES 
SMALL, B U T  H UST L E RS. 

A 6 x 7  inch Engine, weight 800 Ibs., runs 100 feet of shafting and ma
chinery for twenty machinists on 6 

gal l ons of gasoline, costing only 60 cents per day. Write for par
ticulars. Mention this paper. 

Van Dozen Gas l Gasoline Engine co. 
O H I O .  

TO BUS INESS MEN 
The value of the SCIENT I FIe AMERICAN as an adver_ 

t-isinll medium cannot be overestimated. Its circulation 
Shoe fastening, C. B. Horton . . . . . . . . . . . . . . . . . . . . . . . .  4391661 
Sbovel. See Cultivator shovel . 

pol son oak • .  1.  T. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . ]8,576 
Teas, H. & G.  B. Farr inllton & Co . . . . . . . . . . . . . . . . . . . .  18,594 
Tonics and other proprietary mediCines, :\1 . Hi1ey .. 18.579 
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M.E. Contained in SCIENTIF IC  AMEHICAN SUPPLE
)lENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat club •• the sail. 
ing and management of ice-boat. . Price 10 cents. 
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Sbow stand and rack. E. G. Heri n..: . . . . . . . . • . • .  - . . . .  440.031 
Sbutter worker. A. F. Ward . , . . . . .  " . . . . . . . . . . . .. . .  . , 4.19.912 
Sifter. G. H, �'ountain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439.937 
Silil'nal. See Train signal . 

Snap hook, I. Pennin..:ton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,056 
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Spark catcher. J. O. Pattee . . . . . . . . . . . . . . . . . . . . . . . . .  4.'l�.892 
Spectacle f:ame. P. J. SchreIber . . . . . . . . . . . . . . . . . . . 440,064 
Spike making macblne. W. H. Wyland . . . . . . . . . . . .  440,096 
Spinning rings, machine for r :!pairing, If. M .  

Marcy . . .  , . . . . . . . . . . • • .  . . . . . . . . . . .  . . . . . . . . . . . . . ' . . .  4.�9.883 
Spla.b back and towel rack, combined. W. W. 

O'Hara , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'l!l.846 SpOOl box, T. A. Bastln . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . 439.622 

W bisky, Edel Brother . . . . . . " '  . . . . . . . . . .  . ,  . . . . . . . . . . .  18,592 

A Printed copy of the specrfication and drawing of 
any patent in the foregoing l i st wil l 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. 

(�R.nn.dian 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 compl icated. tbe co.t will be a HU le more. Fo� 
ff�� I¥��c

t
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Hoskins' Patent Hydro·Carbon 
B L O W- P I P E  A N D  AS!lAY FURN ACFg. 
:ae����, :c��6�:cae���: 

able. and aUl omatic. 
Send for Price LIst. ... __ ._;;;;::�iIi.1P' W.
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ries. and is read in all the prin cipal l ibraries and reading 
rooms of the "WorJd. A business man wants something 
more than to see his advertisement. in a printed news .. 
paper. He want. Circulation . Thi. he has when he 
advertise. In the SCIENTIFIC AMEltICAN. And  do not 
let the advertising agent intluence you to subst.i t ute 
.ome other paper for tbe SCIENTI FIC A MERICAN. when 
selectillJl a hst of publications in WO lCn y o u  aeCide It is 
for your interest to advertise. This is frequently  done, 
for the reason tnat t ne 8.Ilent l!ets a larger comm iSSIOn 
from the papers havinll a amaJ i ci rcu lat ion than is allow
ed on the SCIENTIFIC AMERICAN. 

For rates see top of  tlr�t. co lumn of this  P81i{e, or ad
dress M U N I'I  & CO • • P u b U M i"'r8, 

361 Broadway. New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



A Nett' and bnl'ortant Book on Metallio 
A lloys, Solde't's, eto. 

R E C E N T LY P U B L I S H E D. 

THE METALLIC ALLOYS 
A PractIcal Guide for the :.\tanufacture of all Kinds 

c l  A l l oys, Amai gams, and tiolders used by Metal W ork· 
l r � ,  together with their Chemical and Physical Proper� 
tirfl and the i r  Appl ication in the Art� and the Indus
lrje� ' Wlt h. an A ppendix on the ColorIng of Al1oys. 
'rrans lated and edIted . ch iefly from the German ot 
A Krupp an d Andreas \Vl ldbergel'. with extensive addi
t ions ,  by  \V w .  T. Brannt, nne of the editors of •.  '.rhe 
Techno-Chemical Hecei pt Book, " etc. Il lustrated by 1 6  
engravin�s ,  12mo ,  428 pages. Pr ice . . . . " . . . . . . . .  $:l.50 

� HU n w U .  tree of postage. to arrlJ address in  the 'world. 
!IF A aU!Criptit'c circular airl,no the full contents of the 

abl J l'!' l)oM, , toget her 1VU It (t Ii$t of JlIlpnrf tl11 t  Rool�s on Elec-T I o-Mela/{t( I"(JI!. Moulding. Fonndi.ng, Pa.ttern }tfaking, and 
Mftl / r  TForJdnq sent free to anlJ one 'Zullo 'luW apphl 

� U / { f  'flI'?/! awl re1�'lsul Catn logut nf Practical ancZ SC'i
enU nc Books, Sh prl�JCS, 8 vo. anrl our other Catalogues, the 
'lullolc  cOl'tTinrJ e1'erlJ branch 0./ Scinu;p applied to the Arts, 
sew }I'U mui free oJ pOi:ita�Jt' to �l'l I ll o'ne tn any part of the 
'lunrld 'who 'lVi/I. jU1'1tish ns 'I.vUh I w; (uidress. 

H E N R Y CA R E Y  B A I R D  & C O . ,  
INDUSTRIA [. PUBLISHERS. BOOI{SELLERS & II\IPORTERS 

8 1 0  Waln ut 81., P h i l nd..tphin,  P8., U. S. A .  

Experimental Science 

B y  GEO. M. HOPKINS. 
740 P ages.  O v e r  680 I l l u strati o n s .  

P R I C E ,  by  m ai l ,  post p a i d ,  $4.00 
SEND FOR FULL ILLUSTRATED CIIWUI,AR 

AND 'l'ABLE OF CONTENTS. 
1.'h i s  is a book full of interest and value for teach

ers, stu dents. and others who desire to impart 
or obtain a practical knowledge of physics. 

M U N N  & CO.,  P u b l i shers, 

Offi ce of T h e  Scie ntifi c American 
361  B R O A D W A Y ,  N E W Y O R K .  

" 'h a t  t h e  Press says of HExpel'im (� n t n l  Sci e n ce." 
• Mr. Hopkins has rendered a valuable service to ex:· 

perimental physics. " -Evenino Post. 
. .  The book is one of very practical character. and no 

one of a scicI!tific turn of mind CQuid fail to find in Its 
pages a fund of valuable information . " -Electric A ge. 

h 'rhe e lectrical caapters of the hook are notably good. 
and the practical instruction �Jven for buildine: simple 
e lectrical machinery may be safe l y  carried out by those 
-not a few-who like to make their own apparatus."
Elf'ctrical TVol'lrl. 

" The author has  avoided repeating the hackneyed 
illustrations which h ave been passed from one book to 
another so long. and , instead, offers a set of experiments 
which are largely of a novel character and very strlk� 
ing." -Enyinl'ering and l'tHninq Journal. 

. . \Ve commend it most heartily to all teachers . "
Normal Exponent . 

•. It is a treat to l'ead a book of this kind, that sets 
forth t.he principles of physics so ful ly, and without the 
use of mathematics." -The Loconwtivt'. 

. .  A l l  teachers of science are aware that. real know
ledge is acq':lired best by the student making experi� 
ments  for himself. and any one who pOints out how 
those experiments may be easil y  made is. dOing excellent 
work." -Enali:h Mechanic and n'orlrl of Sc'iena. 

. .  The work bears the stamp of a writer who writes 
noth ing but with certainty o f a ction and result, and 01 
a teacher who imparts scientific information in an at
tractive and fascinating manner. " -Amf'l'ican Ery)ineer. 

• •  It should be found III every library." -Enghsh ltle
cllanic. 

. •  The book would be a most judiCious holiday gift." 
Enqinarino anrl l\fi.nin{) Journal. 

.. 'rhe portion of the book devoted to dynamic electri
city covel'S over one hundred pages .. and is extrpmely 
interesting  and valuab l e. · '-Bl'ooklUn Standanl lTnion. 

•. Di rections are given for demonstrating most of the 
Jaws of pl1Y8ics. with every�day tools and common ap� 
pl1ances. " -A mel'ican Photographer. 
s�;:e
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and with simplified apparatus. "-Public Opinion. 

m u t .e u t � .  
An deutsche Erfinder. 

Die grosse und thiitige Klasse der dentschen Erfinder 
in den Vereinigtcn Staaten machell wir �esonderB darauf 
aufmerksam, dass unsere Firma durch ihre Vel'bindun
gen mit Washi ngton und den el1ropaischen Hal1ptstad
ten, besondere Vortheile znr Erlangung von in- nnd aus
landischen Patenten bietet. 

Jede� Erfinder, gleichviel welcher Nationalitiit a:nge. 
horig, 1St durch dle llberalen PatelltgC'setze deL' Vermnlg
ten Staaten zl1mPatentschutz fiir Erfindungen berechtigt. 

Unsere Firma ist bereit. gestiitzt auf elne 45 jahrige 
Erfahrung, dC1;teche Edinder jeder �eit zu _ beratheu 
und ihl l en behulfllch !l:U seln zu masslgen PreISen rasch 
und piil1ktlich Patente zu erlangeu. 

Unsere deuteche Abtheilung wird vou fiihigen deut
schen Ingenieuren gelei tet welche !n der Office mit per-
80nlich vorsprechenuen Erfindern duekt verkehren, und 
Rath und Anskunft geben. - Un8ere weltbekanuta und 
popular gehaltene Zeit8chrift der " Scientific American" 
bespricht in ihren Spalten die hedeutenderen Erfiudungen 
der Neuzeit. Eine kurze Be�chreibung von Erfindnngen, 
die durch uns patentlrt werden, geben wir unentgeltIich 
in unserer Zf"it!:l-chrift. 

COrreBponoenz in deutscher Sprache erbeten. 
Pamphlet, in dentseher "prache, iiber Patente wlrd auf 

Verlangen frei zugeschirkt. 
Man adressire : 

MUNN & CO., 
361 Broadway, New York. 

Jeitutifi t !tutritau. 
N EW YORK  BELT INC  AND  pACK I Ne C� 

JOHN H. CHEEVER, Trpas. 1 6  PA R K  ROW, N ew York. 
O LD EST and I.ARGEST M n nllfnctn rerM in the United States o f  

VULCANIZED RUBBER FABRICS 
}4""or Mech a n i cal P U I'poses. 

B E LT I N O ,  
Packi ng, a n d  H ose. 

R u bber M ats, M att i n g, and Sta i r  Treads. 
Rubber Pump Valves, Bicy('] e frires. Tubi n a .  'l' e l l u i "  Sol i u g-. 

Rubbel' Cement, �t�&bec;nR����'
. ll�'rs�rC���pl" n g"s, Washe1's. 

VULCA NIT E EMERY WHE E L8. Rubber Sheets, StriPM, Saw Bands, Stopples. 
SALESROOMS :-Philadelphia, 308 Chestnut SL: Boston, 52 Summer St.: Chicago, 151 Lake St.; Minneapolis. 28 

�l���;gs��L C�ri�6���nl�r���t:iM��Ju�:g �'rrt��S;�ri7(�lr�ft�i�nfet\��)tJ�:;:u�!��dWard Ave.; St. Louis, 

C x....A..FI.:BiO:.' S Ventilating and Drying 
F A N S. 

Running, A d j u s t a b l e  
Self"�!���rO B;;;

r
i�::: Also Press ftolls for Wool 

and Yarn 'Vashing and 
Dyeing Machines. 

GEO. P. C L A RR, IUanllf. 
Box L. " !i n dsor J�ocl{!ij . Ct. 

Unzerbrechlich. Wasserstandszeiger. 
Ersatz fur hDlner dor 

zerbrechl. Wasserstands

gJiher, daher gt·os.<Ie Er .. 
sparnis. Wasserstand von 
weitMn und im Halbdunkel 
gut erkeonbar. Grosllte 

Sicherheit gegf'll zu tiefen 
Wasserstand. Schutz g. 
gefrihrl. f}�ij"e (Glas
splitter, Brandwtmdett). 
Anbringung wie ein 96-
w(jhnl. Glos. Prima_Refer. 
M aasse fur Best.: I II IlL J. G. U lmann, ZUrich. 

Maschinen-Fabrik. 

'I'UVHTIGE VERTRETER 
fuer den obigen Artikel, sowie fuer andere 
SpeciaJitaeten werden gesucht. O. F. 6759. 

g,j0DELL Double Case TYPE WRITER 
... It has 78 Characters, and is the only Type Writer 
� with Check Perforatorattachmeut. lsfasttaking """ . the lead of all Type Writers. Larger sales than := -- aJl otherscombined. Send forcirc ulars. o . - ODELL TYPE WRITER CO., 85 Fifth Av., Chicago. 

POWE R M A CHIN E Il Y. 
I feel so highly pleas
ed wit,h your Veloci
pede Foot Power with 
seat, that I wish to 
add my testimony to �t.::i�!!I!lII. its Buperiority. I did 

;= not expect to like it, 
but having used the 
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using foot power. in fact. it may be sai:t to 
be almost without tatigue. and is a steadier motion. I 
only Wish I had known of it sooner. Send for catalogue. 
W. �'. & J. BARNES CO . •  IJ'J9 Ruby St.. Rockford. Ill • 

A LI BRARY FOR $ 1 .00 
every 

in . 
ttir;;a'�dree:Ss'.:-v:Thi;·w��ldLe�.f�l 

r
b';,� c"ntains 575 pages absolutel, teemIng with rules, tables, 86. cret processes, and new in for. mation that cannot be h a (1 elsewhere for less than $25,00. The Modern Steam EngineHow to Read an IndicatorThe Westinghouse Air Brake -Blacksmith's and Machinist's Tools-Practical Mathematics Simplified-Tin and Sheet Iron Worker's Manual-Carpenter's . Manual-Points for Painters-

. N��
n

��
i
Sgtet 

a
�

d
pJ�����

i
i; 

The C H A N D L E R  

WATER M OTOR 
Works well on I,ow and Hhrh 

Pressures. 
Single, Duplex. Triple. and Quad

ruple Automatic l' 18'I' O N  MO
TORS, adapted to all classes of WO'l'k. 

Send for Circulars. 
WM,  H. LOCK, Buffalo, N. Y. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk . .It. new and valuable paper. containing 
full practical directions and specifications for the con
struction of the fastest and vest kinds of Ice Yachts of 
the latest, most appruved forms. Illustrated with en
gravings drawn to scale, showing the  form , position, 
and arrang-emeut of all the parts. Contained in SC I EN
TIFlC Al\-lEIUCAN �UPPLEl\1EN'l" No. fj ·.! 4 .  Price 10 
cents. To be had at this office and of al] newsdealers. 

�. . .  

Ch Do it yourself. Cir. eap <;nlar press $8. Size 

P · t- for small newspa
per, $44. Everyr�n Ina- thing easy, printed . ru le�. �end two stamps for Catalogue to factory. KEL",EY & CO., Meriden, COUl l . 

STEV ENS PATENT 

W I N e  F I R M  J O I N T  C A L I P E RS 
With Wlnll' a n d  Set Screw. 

OUTSIDE. No. 56 B. 
Price List, by mail. postpaid. 

8 inch, $ 1 ,00 1 14 incb, $1.50 
1
18 inch, $2.10 

10 " LlO 16 " 1.75 20 "  2.50 
12 " 1.25 All hi�hly polished. 

Ideal and Leader Spring Dividers and 
Cali pers, Surface Gauges. and Fine Ma
chinists' Tools. Q:lr' Illustrated catalogue 
free to an. J. Stevens Arms & Tool 
Co., P. O. Box 280, Chicopee �'alls, Ma8S 

Capacity up to 150 yards per hour. 
Has produced more ballast, road 

metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogues. 
C AT E S  I R O N  W O R KS 

liO C So. Clinton St • •  
C H I C A GO. 

215 Franklin St .. Boston, Mass. 44 Dey Streot, New York. 

&J!Elt!ST��N��� 
IN THE WORLD. 

�Speed, Comfort and Safety. 
L • AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. co., 
STA:M:FOR.D, 

PROPO S A L S. 

PI�.rA°';:�SE�OJINI:�rfl�l!�I�':.P�g:�M.i��au���T�� 
Milwaukee. Oct. 27. 1890.-Sealed proposals. in triplicate, 
will be reCBlved at this office until 12 o'c lock. noon. 
November 25, 1890. and opened immediate ly thereafter, 
in the presence of bidders for the following harbor im
provernentR : Menomonee River, Mich . & \Vis. , dredging 
about 2(Xl,OCX) cubic yards. Green Bay Harbor. Wis., 
dredging about 36.(0') cubic yards. Kewlmnee Harbor, 
Wis .• pier (�xtension. 300 feet, more or Jess. Manitowoc 
Harbor. \Vis .. pier superstructure. 600 feet, more or less. 
SheboY�!IIn Harbor. WiR., pier extension ,  150 feet , more 
or less. Harbor of Refuge. Milwaukee Bay, \V is., bI'eak� 
water extenRion and superstructure. 400 feet. more or 
less. RaCine Harbor, 'V is. ,  pier extension, 200 feet. more 
or less. Kenosha Harbor. \V is . •  pier extension. 150 feet. 
more or less. 'J.1he attention of bidders is invited to the 
Acts of Congress. approved February 26. 1885, and I, eb� 
ruary 23, 1887, Vol .  23, page 882, and Vol. 24, page 414. 
Statutes at Large. Proposals will be accompanied by a 
guarantee that if the b id is accepted, contract win be 
entered into within ten days after notice of acceptance. 
Preference will be given to materials and plant of 
domestic production and manufacture, conditions of 
qual ity and price (import duties included) being equal. 
For blank proposals and info"mation apply at this office. 
'rile United States reserves the right to reject any or all 
bids. Proposals will be indorsed 0n the envelope. "Pro
posals for Menomonee River, Mich. and \Vis.," or "Pro-
posals for . . . . . . . . . . . . . . . .  Hartlor." and adressed to 

MAJOR CHAS. E. L. B. DAVIS, 
Corps 0/ Engineers, U. S. Army. 

prrr:.�c�:.
fo r  J.

ml.rEV;l1l����I�r��'�'�c
t� CG����::g� rrCX<ls. October 25, 1890.-Sealed proposals. in dupl icate. 

will be received at this office, until 12 o'clock. noon, 90th 
meridian time, DecemLer 27, 1890, and then opened. for 
del ivery of materials in place for improving the entrance 
to Galveston Harbor, rrexas. Preference will be Iliven 
to material!"  of domestic productiGn or manufacture. 
conditions of qnality and price (import duties included) 
being equal. The attention of bidders i s  invited to the 
Acts of C;ongress approved February 26. 1885, and Febru
ary 23, 1887, Vol. 23, page 332, and Vol. 24, page 414, U. S. 
Statutes at Large. For blanh: forms for proposal8 and 
all necessac�1�:rTa�LI�i�'M�jol'. Corps oj Enginee'J's. 

U . ��g�INtl1�v
e

�rOl��6�to����!��1�£��e�ll�! :r�����: 
als, in triplicate. will be received at, this office unti l  12 
o'clock noon, :\l onday. December 1. l 8i}(), for the del ivery 
at Sandy Hook, N . .  J • •  of 41,fX)() cubic yards of broken 
stone (gran ite, trap. or l imestone) and ()2.00J barrels of 
Rosendale cement. The attention of bidders is invited 
to Acts of ( ;ongress approved Feb. 2f;. 188.'>. and Feb. 23. 1887, Vol. 23. p. 332, and vol . 24. p. 414, Statutes at Large. 
For full information. apply to 

G. L, GILLESPIE, Lieut. Col. oj Engineers. 

U. SN:;���'�� og�f�be�ti5?m:.�S�I����!��J:�I��fJ 
triplicate, for dredging the channels in Newtown Creek. 
N. Y., Gowanus Bay, N. Y., and Raritan Bay. N. J., w i l l  
�����bVe�
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The attention of bidders is invited to Acts of Congress 
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citications, blank forms, and all information, apply to 
the undersigned. 

G. L. GILLESPIE, Lieut. Col. of Engineers. 

u. S8��C;\:l�:�(�T,�� ' �gig�e� .. ����. !ge�i l�u��o� 
posals in triplicate wi l l  be received at this office until 12 
o'clock, noon, Wednesday. November 19, 1890. and open
ed immediately thereafter in the presence of bidders. 
for the following harbor improvements, viz.: Dredging 
Calumet. River, I l linois and Indiana. Dredging Calumet 
Harbor, Illinois. Proposals will be accompamed by a 
guarantee that if the bid be accepted. contract w i l l  be 
entered into within 10 days after not ice of acceptance. 
"rhe United States reserves the right to reject any or a l l  
bids. 'l'he attention of biddt\rs i s  invited to the Acts of 
Congress approved February 26. 1885. and February 23, 
1887, vol. 23, page 332. and vol .  24, page 414, Statutes at 
Large. }1'or specificationst blank proposals, and all other 
information apply at above address to 
CAPT. W. L MARSHALL. Corps of Engineers, V. S. A. 

N I CKEL ANODES, 
N ICKEL SALTS, 

R O U C E S ,  
C O M P O S I T I O N ,  

BUFFI N G  WH EELS, 
E L E C T R O  & N I C K E L  

_ P L A T I N C  O U T F I TS. 

TrU88 Hoop Driving. 

Barre l ,  Keg, Hogshead 
AND 

STAVE M A C HINERY • 
Over 50 varieties manu

factured by 
E .  &. B .  H o l mes,  

BUFFA 1.0. N .  Y. 

chanical Dictionary. Everything fully explained in one handsome volume and guaranteed to be absolutely correct. Send $1.00 for a copy bound in silk cloth, or $1,50 for Morocco binding. With each copy of the book we give free a complete working chart for setting gear teeth. The reg-ular price of this chart is $1 .5(), AGENTS WANTED. Write for terms. �AIRD & LEE, Publishers, 203 Jack-60n Street, Chicago, Ill. 

$525 Agents' profits per month. Will prove 
� *�.EO�:ri:'J��enfi�fr(�

t
�ft�t.8 

just out . ALSO A FULl. LINE OF WOOD WORKING MACHINERY. 

A L U M I N U M ��?���d
ltf.

r&m
A\�·�()� 

COMPOSITE. 100 lbs. (_ample) conta;ning 7� 
per cent. Aluminum, sent prepaid for only $7'. 

'Ve desire to estabhsh an Agency in every large city 
for our Metal A 110y. For terms and city rights. address 
'flte �cltlnietlbarena-u88 Furnace Co., l"ti ewport.Ky 

W. H. Chidester & Son. 28 Bond St., N. Y. 

A GEN'I�S.-l000 finns want men and boys everywhere 
permanenHy, to hand nut circularR at $1 per 1tXXJ. 

AGENTS HERAJ,D. Box 12,905, Phi ladel phia, Pa. 

DEAFNESS ". HEAD NOISES CURED by , Peck's INVISIBLE TUBULj\R EAR CUSHIONS. Wbispers helnd. Com
fortable. SucceRRfut where all Remedies FAIL. Ills. book & 
proofs tree. Address 1'. HISCOL 853 Broadway, New York. 

GOOD HOUSEKEEPING with any publication or publications. Send a postal ,  it costs but a cent" write plain 
and don't forg-et to put down your town, streett and number. N�me just as ma.ny publ ications aR you want 
with GOOD HOUSEKEEPING, and if you take Dlany others. you will get the whole lot so cheap that GOOD 
HOUSEKEEPING may be had for virtually nothing. You will save paper. envelopes. and stamps, not to speak 
of the time you will waste in writing to different publishers. Now. why do we do t his, you ask. We expect 
a lot of them, and while ordering yours we will order hundreds of others, and 8S we know so well how many 
ditrerent things there are to do in every twenty .. four hours, we will heJ p you to secure your reading matter 
at a� little cost as possible. 

Be!<inning with January, 1891, GOOD HOUSEKEEPING will be published MONTHLY. The regular sub
scription price is $2.40 a year, $1.20 for six months, $1.00 for five months. Twenty cents a number. All news
dealers sell it. SAMPLE COP'ES FREE. 

CLARK W. BRYA N & CO., Publishers, Spring;field, Mass. 

T� Scientifi c A meri can 
PUBLICATIONS FOR 1 890 .  

---0-
The prices of the dillerent publications iu the United 

States, Canada, Rnd Mexico are as fol lows . 
RATES BY MAIL. 

The SCientifiC American (weekly one year 
The SCientific American Supplement (weekly), one 

year. • . . . . . . . . . 5.00 
The Scientific American, Spanish Edition (monthly) 

one year, 3.00 
The Scientitlc American. A rchitects and Builders 

Edition (monthly). one vear. . 2.50 
COMBINED RATES, 

The SCIentifiC American and Supplement. . $7.00 
The SCient1fic American and Architects and Build� 

ers Kdition, . a.OO 
The Scientific A merican, Supplement, and Archi-

tects and Builders Edition. . • . • • 9.00 
Proportionate Rates JOT Six Months. 

This includes postage. WJ1tch we pay. Remit by postal 
or express money order, or draft to order of 

M U N N  &; CO •• 361 Broadway, New York. 

W 0 R K l N G M O D  E L S & L IGHT MACH IN ERY.  I NVENT IONS  [)EVE L O PED .  Send  for M odel  C i rcu l a r. J o n e s  Bros .  E Co  .. C i n !t i . O .  

© 1890 SCIENTIFIC AMERICAN, INC.



Jmbvertisements. 
I n s i d p  Paln"� ( 'U('" i ll !-oi (� r t i otl ... .. • 7 5  c � n t �  n lin� 
Bad" l:»nge. ,"ueh i ll �e r t i () n  . .. - �1 .00 a l i ne. 

'1'h e  above are f'har!!c:o:: PCI '  ,l}!Hte l m e- -about eight 
word � per J i n n .  'Phis nOI iee show� t he width of the line, 
and i s  �et in :lL'a t e  t y pe .  }1�n�rav i n g �  may b ea.d adver ... 
tisemen r �  at t h e  �a tllP r:ite per agme l i n e. by measure ... 
mell t .  as the It> l  t e l'  p n�:-:� Advertisemen ts must be 
received at pnb l i cat i on office as early as Thursday morn .. 
ing to appear in next Issue 

BRISTOL'S 
RECORDING 

PRESSURE 
GAU G E  

FOR 

STEAllI, 
WATER, 

GAS, 

$titufifi t �tUtritau. 
ELECTR I C  MOTORS  

-I"OH.-
A..:L.:L. SE»EC:I:A..:L. � C> 'Fl.:a:. 

Corl'esopondeu("e I nvited In .' t h e  

Crocker-Wheeler MotorCo. 
430 West 14th St" New York. 

lIanufacturers o f  the 

P E R F E C T E D  M OTO R ,  
AdUl owle(lIl'ed t o  I,,' l it e  �tall d a  .. (1 1'01' a l l  h i gh-class 

\\ o l' k  '''' h Pl'C I)O''''el' i !'i  require d .  
S. S. W H EELER. 

Prcsident. 
�'. n. CRO CKER, 

Vice·President. 

[N OVEMBER 1 5, 1 890. 

YRAL�S[ MAllrARlr mu� WflRKS 
W B B U R NS PROP," 

The OTIS Electric Elevator 
for Private ReSidences, Hospit-
als, Sma.ll Office Bui ldings, 
Stores, etc. It is safe. simple (no 

�:;1���:::. recw��
e
gi�gP�

a
���;��!� 

very tight. A lso mannfactnrers 
of the Standard Hydrau_ 
lic Passenger and Freigh t, 
Steam and Belt Elevators. 

Otis Broth ers l.\:; U o . ,  38 Pal'k Row, New Y o r k  

OR 

AIR 
Pressure. 

SA W S Wamcd 50.llOO Sawyers SA WS " Improvement the order of the age. "  NEW KODAKS A s e n d  u s t h�l�1
1':1 1 l1��\Wi���n;,�� ;gopy \If Em- A THE SMITH PREMIER TYPEWRITER erson'fol P= Book (If � .J\  ,y � .  new 1 :;90 edI-

IN"SURE,.. 

Safety and Economy 
LOW P R I C E  

tio n .  ""e are tlr:'it to i n t roduce NA'lTRAI.. ,' T7 - h b WHAS for hea' ing alld telIlPeri l lg !'lllWS Withw L Ou p; ess t e utton, 
iI;�

n
�ill�df�tl)�D'f;�:I��J:o���mrr�;l;;� ti(

l
!
e
\�'e���e 'lile do the rest." S �riceR. Address E il I E RS U N' ,  �MI'l'H S & CO. (Lt d . ). Reave .. F a l l s ,  l'a. 8igrd makes t h e  Recording 

Descrip- Gauge a n ecessit.y in 
tive e v e r y  well regulated . .  " (;----:::-;� " . I 

Circular Steam Plant, I I � .  J� . 
Fac���ile The Bristols' Mfg. Co. ( ; - r<1:"L lit ESS£' .$ , Chart. Waterbury, Conn. . ;-rt"I1Fr " R Co n 

• • .  I ' f\'" �, t:-'" vnRK. • I I  � W' Somethlng New In Beltmg� I " t'!;����'ss��,
a
Y;:;�,�etS��e��f:� � ... • : 

More flexible and nme tImes stronger than l eather. Is ...- <I i �:,t���i�'iir�i(�;.�.;�-{
a
pj�n{��.l�: 1 0 :  ; 

not affected by wet. dry, or heat. Send your n ume and I ters. Pantogra phs, Engin eefiol" � I� 
address for descnpt l O n  and price Jist to THE lU I D G. I \...��� ) " ;' Shc1e Rules. I .. p.vel iIJg H.uds. IJ ',' 
LEY 'V I R E B ELT C O .  0;" B EAVER FA LLIS, �o=.=. -1=cj Poles, Cllll i ll " . ete . 
J' ENN"A . ,  U. �. A .  Responslb le agents ,yanted to sell - Catalogue un appl IcatIO n .  � 

N
e
;d�1hr�

ti
g�p

c
e��

ered bymore than twenty patents. ICE-lIO USE AND COL n ROO 1\"1. -BY R. 

J E N K I N S  B R OS.  V A L V E S ! 
J E N K I N �  n u n s . ,  n .l ohn St., N .  Y.; lOj Mi l k St., 

BostGn; 21 North 5th St.,  Phi l ".: 5i Dearborn St., Chicago. 

S C I ENTIFIC AM ERICAN SUPPLE-
MEN'l'. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEl\lEXT can be had at this office for 
10 cents. Also to be had o f  newsdealers in all parts of 
the country .. 

G. Hatfield. 'Yith directions for construction. Four 
engravings. C ontained in 8CIE .:\ T I FIC AMEHICAN SUP-
1 ' I. E �l E � T. a D .  J 'riee �o ceuLs. Tu Le had at this office 
UT, ll of all newsdealers. 

The Motor of 19th Century 
Can be used A n y  Plnee, to do A11Y 

Wor1(. and by A'1IJI One. N o  Boiler ! 
No Fire I No Steam ! No Ashes I 
No Gauges ! No E n g i n eer ! A per
fectly safe Motor for all pl aces a n d  
purposes. Cost of operation lllJ(mt one 
cent an hour to ellch 'inliitatl'l], horlJe 
pO'lver .. For c i rculars, et.c.,  address 

IIconomy, ReUabJllty, Charter Gas Engi ne  Co. 
SimpliCity, Sarety. P. O. Box 148, l'itel'ling, Ill. 

Vietor �,�;�:;;��; I "1� �.' CTlCALmBUSINEESS 
eou l d  use a bicycle for. 

1\ U tOEW VIC'I' O m;  A RE nEST ! ""� .. ':1 T .  frl)[Q)O Send for catalogue. � AT l/iJlr;1I ff'N Omman Wher! Co., �Ja,kers, I 
Ch icop ee F a l l s ,  lU ass. 

ST EREO TYPING ; THE PLASTER AN D 

Important Improvements. 
All  the Essential Features greatly perfected 

The :,Iost Durablen Alignment. 
l£a�Hest Running and Most Silent. 

All type cleaned ni 10 seconds without soilin g the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
Send for Catalogue. 

OU R S L I D E  TOP 
Glass Oil Cups 

a r e  t h e  " �tnndal·d." 
Beware of inferior imitat ions. 

'Vrite for complete catalogue. 

The Lunkenheimer Brass Mfg. Co. 

H .  W. J O H N S '  
�-S"&Le&:m� FIRE·PROOF, NON-CONOUCTINCJ 

Pa per Processcf'.--Cpm pot"oit.ion and preparation of the 
mould, the be�t a l l oys of metal and proper degree of 
heat, trimm i n g  a n d  mending the plate, etc. A m i nute 
description of both proc(>sHe!". with n umerous illustra
tions. A paper o f  great i llt cre�t to every printer. By 
rrhomas Holas, F.('.::-i., �'.l .C.  SC'I.K�TIFIC A J.IERICAN 
SUPPLEME"TS, 7 7 3  a n d  7 7 4 .  10 cents each. O O V E R I N G S ., 

COMPTOMETER 
(mADE MARK.) 

ALL A R i T H M E T I C A L  
• • • •  P R O B L E M S  

FOR FURNACES, HOT-AlA PI PE", ETO. 

Wi#' 83 PER CENT. OF FUEL SAVED." 
DESORIPTIVE P'UCE LIST, FREE BY MAIL. 

H. W. JOHNS MANUFACTURINC CO •• 
GOLE MAN UFACTURERS. 

".DEITOS ROOFINeJ, B U I LDINQ FELT, ETC. 
8EOTIONAL PIPE " BOILER OOVERINGS, STEAM PAOKI NG., ETC. LIQUID PAINTS, FIRE-PROOF PAINTS, OOATI NGS, IETC. 

87 MAI DEN LANE, N EW YORK. 
OHICAGO. PHILADELPHIA. LONDONo 

Solved rapidly and accurately 
by using the COJ.IPTOlHETER. 
Saves 40 ]H:-r (-'ent. of time. 
E n  t i r e  r e  1 i e f from mental 
strain. A dapted to all com
mercial and Hcientific compu
tations. Send for circular. 

FELT & TARRANT MFG,  CO., 52-56 I l l inois St., Chicago. 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 O ,  N . Y. ,  U . S . A . T H E F O R U M . 

'l'he FOl'elnost It ��Yi e'l' of t h e  Uppermo !ll t Sub. 
jects o f  (he 'r i m e ,  hy the Greatest \\- r i t e l's. 
The growth of THE FOHUJ\I is the mORt sii"!Il i ti(�ant 

evidence ever gi .en uf the progress of seri o u s  t hOllght 
in the United States. ' I 'he aim of the magazi n e  ( it i s  rlOt 
a review after t h e  old  fashion of heavy reviews) is to 

fl��8
e
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h
\
e
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e
n;(��:��(�?��ll�(�'li}11�)�o���P::[t�g! 

Ieader� of opi n i ( lll . Lts  I'unge it; a s  wide as the illterests 
of educated A rn erican�. rl'he topics (1 i�cmised include 
Pol i t ics. Literat u re, H.eligio n .  Social Sc ience, l>ome�tic 
Economy, the Scienees, H� they toneh and affect social 
d evelopment, and espec i a l l y  that large gro u p  of subje('ts 
of pressing concern r n  Amer i f'an l ife that are in f;Ome 
phases politicti.l .  i n  ot.her pha�PH rel igious. amI i n  others 
soci al,  snch as The Managenl PI1L ot  Railroads, The Con ... 
federations of IJabol', rl'he Church and the Masses, and 
The NegrI). 

THE FORO}I is more freq u ently quoted b y  the best 
newspaperR, American H i l t! E n glish, than any other 
Ameri can publ i cation.  Its eontribut:Jrs i n (']nde more 
than :300 of the forenwst writ eJ'� in the worl d.  

THE FOlt l']U, N E W  Y O U K .  
aO cents a COP}' .  $5.00 It  yea)'. 

PAT E N TS ! 
M ESSHS. MUNN & co.,  in cnnnection with the publi

eat i o l l  o f  t ile �('li<; N T I F I (,  A .U lJ: H ICAX. con tinue to ex .. 
amine i mpr( )vprnents, a n d  t.o aet as tlol iciturs of Patellts 
for � n \-· f' fl l � l r l" .  

1 1 1  t h i� l ine f , !_ tllli3 i l l �>:-:� I hey have h ad /n rt'IJ-o'll f: 'IIt'(1r.';1 
',qwnenct. a n d  t l l l IY I \ i,l\:e 1 1 l l("(J llll inl fact/U Ii'S for the 
p '.'eparation of Pal el l I Urawin!.:s. 8pecificatillTlS,  fl l ld  !l Ie  
p rtl secution I jf A p p i i t'n r i tlIlS  for PatentR in t h e  L"nit ed 
States, Canada. a n d  }1-oreign Countr ies. Messrs . . \I lln n  & 
Co. a lso at ten d  to t he preparat ion of Caveats. Copyrights 
for Houks. Labels, 1�e i s8ue8, Astngnrnents, and Reports 
on Infrin�ement8 oi Patents. All  b nsiftess intrusted to 
th em is done with slJectal care and prom ptness, on very 
reasonable t.erms. 

A pamphlet. sent free of charu-e. on appli cation, con-
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n ��g�:r��t:ni.�L���,��;iig1f:"t�: 
Designs, Patents. A p peals. Reissues Infringements. As
siJrnments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free of charqe. a Synopsis of Foreign. Pa
tellt Laws. showin� the cost an d  met.hod of securing 
patents in ail  the principal conntries of t h e  world. MUN N  '" CO., S o l i e i t o r  .. o f" Patents, 

361 Broadway. New York. BRA NCH O �·FlCE8.-No. 622 and 6'24 F Street, Pac\IIl' Building. near 7tll Street. Wasllinl{tOn, D. C. 

�-".== ___ an" Improved Time net ector 
i.l=awith Safety Lock attach-

ment. Patented IHj5.ti-i-
8().81. Beware of i n 
fringements. r:!' his  
instrument is sup
plied with 12 keys 
tor 12 stations. ]11-
valuable for all cun 
cerns employing 
n i g h  t watchmell. 
Send for circulars 
to }1;. IMHAl';l-;ER, 

20n B'way New York. 

THE AMERI�AN �ttt TEtEPH�NE ��. 
95 M I L K ST . ,  B O STO N ,  M ASS. 

This Company owns the Letters Patent 
granted to Alexander G raham Bell, March 
7th, 1876, No. 174, 465. and January 30th, 
1877. No. l S6,78i. 

The transmission of Speech by all known 
forms of Electric Speaki n g  Teleph ones in
fringes the right secured to this Company 
by the above patents, an d renders each 
individual user of telepho nes not furn i�h
ed by it  or its  l i censees responsible for such 
unlawful  use. and all the consequenceb 
th ereof. and liable to s u i t  therefor. 

ALLE�E:. CASTINGS FROM SPECIAL �RNS 
JtI � 1\ at ANO ftNE GRAY IRON ALSO ST E E L  

-0 F I NE TINNING J� p"1T<- G) S FIN I SH ING , NNING J THOMPl lEHIGH AVE If< AMORICAN ST PHllA �, 
NATZONAL 

STEEL 
TUBE CLEANER 

TEMPE RING STEEL FOR CANNON 

tY�� 6i�1�eC�1:(�d���f\��,�Sc��s��Nil;': d18��S�O�e��r\�; 
merits. Contained in SC I E � 'r l ]' I C  AMIUUC."Di S UPPLE
MENT, No. 7 ;,):l. Price 10 cents. To be had at this 
Office and from all newsdealers. ---------------------

The mOHt SuecePllL!lful Lubriestol" 
tor LOOMC lloullcys In usc. 

N D U Z E N ' S  PATENT O S E  P U LLEY O I LE R  
Highly recommended b y  thOile ,,,ho have 
used them for the past four years. Prices 
very reasonable. Every user of machi.n
ery should have our " Catalogue No. 56," 
sent free. Mention this paper. 
TAN nrZEN " TIFT, Clneinnati, Ohio. -------------------------------

THE P E N N A .  D I AM O N D  D R I LL & M F G .  CO.  B l ltD!'I JlORO, l'A . .  Builders of Hi�b Clas. 
Steam Engines. Diamond Dril l i n g  and G eneral 
Macbinery. Flour Mill Rolls Ground and Grooved. 

2nd � MACH I N ERY J� 
N .  Y. M ach'y Depot, Bridge Store Iti. Frankfort St., N.Y. 

RANKS THE HIGHEST Endorsed by the best Engineers. 
CHALM E RS - SP E N C E  CO. 

Office, 69 Liberty Street, 
Works, 419·425 E. Eighth St .. New York 

�1�Jh#/ _ - "" "I THE F RE D'K C R A N E CHEM I CAL C O  
� , :g .. �'lLlli; S H O R T  H i l L S ,  N .  J .-BOX  9 1 A� • - ��� � Si- Z A P O N S .  B R U SH &. D I P. LA CQU ERS.VARN I S H. S H EllACS.BlACIb), BR I lLiANT & D EAD. PJI:jj J APANS A I R  DRYING . ENAM E L S ,  T R A N S PARE NT, FOR M ETAL AND WOOD. PROO F AGAINST �I� � A C I O S  A N O  ALKAL I E S . - WRITE FOR CATA L O GUE -

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

For sale by all  Photo.  �tock T>eale-rs. 
TH E EAST M A N  COMPA NY, 

Send jor Catf1l0I)W_'. /lOt'Tl loSl'ER, N. 1'. 

J titntifit �tutt i tau 
ESTA BLISH l m  l S46. 

The 1II0st Popular Sclen tilie Paper iu the World. 
Only $3.00 It V � n " , i n c l ll d i n ll l'ostage. Weekly. 

�� N U lnbers n Y ear. 

Thl .. widely c i  " c lli ated and splendidly 1llust rated 
paper is  pub ist. fd weekly. Every num ber contains six
t�en pages of useful info r mation and a larga number o t  
original engravi np-s of llew i n venti ons and discoveries, 
representing Engineering 'Vorks, Steam .\ \ achinery. 
New [nventions. Novelties in l\1echanics. M a nufll ctures.  
('[]em istry. :B� lectricity, Telegrapby. Ph otography, Archi
tPcture. A griculture, Horti culture, Natural History. etc." 
Complete List of Patents each wee k . 

T r r l l ls  of �U bSCl·i p l i o l l .-One copy of the SCIEN 
TIFIC AMERICA N will be sent for one year-52 numbers
postage prepaid. to any subscr iber i ll the United States. 
Canada or Mexico, on rece i p t  0f ( h n' e  d o l l n l'''' by the 
publishers : six montl�s. $1.50 ; t h ree mont.hs,  $l.OU. 

C lub " .-Special rates for several nameR. and to Post 
1\1 asters. 'Vrite for particulars . 

':rhe safest way to re lll l t is by Postal Order. lJraft, Jr 
Express Money Order. Monny carefully pl a ced inside 
cf envelopes, securely sealed .  and correctJ y ad dressed 
seldom goes astray. but is at the sender's risk. Afi
dress aU letters and make all orders, drafts. etco. pay· 
able to !),;.t'O'NN � C O o .  

36 1 B ro a d w a y ,  N ew Y o r k .  

T � E  
Sc ientif ic Amer i ca_n Supp lement. 
rhis I s  a separate and distinct publlcatlon from 

THE SCI IC :,\' 1.'IFlC AMER ICAN, but is uni,L lrm therewith 
in Size. every number containing sixteen large pages ful l 
of engravings. many of wh ich are taken from foreign 
papers, and accompanied with translated descriptions. 
TH K S C I If. :\" T II!'IC AM lJ:R I CAN 8UI'PL Il:l\l lC::T i s  published 
weekly, and i[Iclude� a very wide range of contents. It 
presents t h e  most recent p. ers by ern i ll ..'nt writers in 
all the principal d e j)artments of Science and the 
U seful A rts, embraCing Biology. Geology. Mineralogy, 
Natural History, Geography. A rchreology. Astron ---"my, 
C tJ e l l l istry . El ectriCity, Light, Heat, :' l echan i caJ E- ;i
neeri n g ,  Steam and Railway Eng-ineering, :\\ ining, 
Sh i p  Building, )l al'ine Engineering, Photography. 
Tech n ology. Manufacturing I ndustri es, Sanitary En
gineering. Agriculture, Horti C'lllture, DomestIc J;:;con0_ 
my, Biography, M ed i cine. etc. A va�t '.m0nnt of fresh 
and valuable information obtainable in no other pub· 
licatlon. 

The most im .. purtant Enaineering Works, �! echanisms. 
and "Man ufactures at home and abroad are il lustrated 
and deRcribea in tbe SUPP LEMENT. 

Price for the SpPl'LlmENT for the United States and 
Can ada. $5.UU a year, or one copy of tbe SCIENTIFCC AM
EHICAN and one copy of the SUPPI.EMl!:NT, b oth mailed 
for one year for $7.00. Sing l e copies 10 cents. A ddress 
aDd remit by postal order, express money order, or check. 

IU U � N  & (�o •• :I f; )  Broadway,  N. Y . . 
publishers SCIENTH' l C  Al\l E l llCAN. 

• 

Building Edition . 
'I'HE SCIENTIFIC Al\I ERICAN A RCH I T ECTS! A N:> 

B lJILDERS' EDITIO� is h�sueti monthly. $2.50 a year. 
Single copies. 25 cents. F orty l a rge quarto pages, � qual 
to about two b undred ord inary b00k pages ; forming a 
large and splendid lUaJ{"-lzi ne of A l'cliileCl lll'e, rich. 
ly adorned with elegant JI/rttes in c% n. and with other 
tine engravings , illust.rating the most interesting ex. 
amples of mudm'n Archftectural Construction and 
allied subjects. 

A special feature is  the presentation in each number 
of a var iety of the 1atpst und Ilest plans for private resi. 
dences. city and country. including those of very mod. 
erate cost as wen as the more expensive. Drawings in 
perspective and in color are given, together with ful l  
Plaus. Spec -fications, 8heets of Details,  Estimates, etc. 

The elegance and cheapness of this magnificent wurk 
have won for it the L a rg e s t  C i l 'cu J a l i on of any 
ArohlteCmral publication in the world. Sold by all 
newsdealers. $2.50 a yea.. Remit to 

MUNN & CO., Publishers, 

3 6 1  Broadway, New York. 

PRINTING INKS. 1· 'RE ..  Sciemific American " i. printed with CRAS. 
I RNEU JOHNSON & CO. 'S INK, Tenth and Lom-bard StI! .. phila., 8IId 47 Rose St •• opp. DuaDe st., N. Y. 
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