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LONG DISTANCE TELEPHONY. I The answer denies that Bell had ever transmitted 
There is a popular belfef that the long distance tele- articulate speech by the method or with the apparatus 

phone is crowding the telegraph to the wall, and only I now claimed to be covered by his patent. In 1851, the 
awaits the expiration of certain contracts to'usurp its I defendants claim, S. D. Cushman constructed and ex­
place altogether; in other words, that the obstacles in hibited in Racinfl an instrument by which articulate 
the way at present are legal rather than scientific. sounds were transmitted in exactly the same manner 
This seems, however, to be an error, and we turn to a in which Bell accomplished the same thing years later. 
report of the National Telephone Association, recently For three years Cushman's telephones were in public 
sitting in St.. Louis,' to prove the correctness of the as- use in Racine, while the inventor endeavored to invent 
sertion. By this we find that while much is being ac- a transmitter which would so magnify the sounds that 
complished in long distance telephony at various parts conver.sations could be carried on in noisy places. In 
of the country, it has not yet reached a point as to 1867 and 1868 Cushman explained in public his method. 
efficiency which maybe regarded as wholly satisfactory, In support of these claims, the attorneys for the 
nor has it yet proved itself formidable in competition Cushman Company hp.ve more than twenty-five affida­
with the telegraph. Long distance telephony may be vits by people who saw and talked over Oushman's 
compared, perhaps not inaptly, with fast time on the telephone in Racine. There are also affidavit.s from 
railway. It is possible on the railway to make a mile men of high standing to whom Cushman talked in 
a minute, and still better time is sometimes made both Ohio, and to whom he exhibited his instrument for 
here and abroad, but it has been found undesirable, on transmitting vocal sounds by means of electricity . 
economic grounds, ¥> ·run faster than forty miles the • , .... 
hour. So in teleph'ony 100 miles or thereabout seem Welding by Electricity. 

to be the paying limit at present, notwithstanding the According to the Electrical World, Professor Elihu 
fact that a line has been successfully operated between Thomson. of the Thomson-Hou§ton Electric Company. 
New York and Chicago, a distance of nearly 1,000 has invented a method bi which-mei31Wi�es can be 
miles, and several others have been experimented with, welded together without the application of external 
each giving more or less satisfaction, according as the heat, but simply by passing strong currents of electJ'i­
conditions under which it was operated were favorable city between the joint of the two pieces to he welded. 
or unfavorable. The apparatus used is exceedingly simple, and consists 

The Wisconsin 'relephone Company has a line in of a pair of metallic clamps, by mean'! of which the 
regular and successful operation 199 miles in length. ends of the wires are griped and held so as to touch 
the Ohio Valley Co. one of 156 miles, the Michigan Bell each other. The clamps are made of heavy section, so 
Co. one of 145 miles, tht'l Great Southern one of 142 as to bil good conductors, and are electrically joined by 
miles, and the Central D. & P. Co .. of Pittsburg one of a spiral of a few turns of thick copper bar, which forms 
135 miles. But, on the othllr hand, 12 out of the 19 the secondary coil of a transformer. The core of this 
principai companies do not possess a single iine in suc- transformer consists of a circular ring of iron wires, and 
cessful operation which has a continuous length of 100 the primary coil occupies about a sixth part of the cir­
miles. cumference. It is wound in the same way as the coils 

What is possible is not always practicable; and on a Gramme ring. A machine producing alternating 
though at the present time line� many times longer currents, and a suitable rheostat, by which the strength 
than those now in use may be operated, the service is of the current can be varied, complete the apparatus. 
so uncertain as to make their construction and main- Since the secondary coil and the heavy metal clamps 
tenance a hazardous venture whlm regarded from a present hardly any resistance in the secondary circuit, 
commercial standpoint. One of the principal speakers the current therein is very large. and raises to a high 
before the recent telephone convention, Mr. A. S. Hib- temperature the protruding ends of the wires to be 
bard, of Milwaukee, said: welded, so that, practically; the ends fuse together. 

" In our exchange service we guarantee to each sub- Professor Thomson states that his invention is not con­
scriber the means of quick, certain, and successful com- fined to copper wireS, but is also applicable to other 
munication with any other. In our toll line service we metals, viz., German silver, steel, iron, and bJ'a�8. 
would like to guarantee to patrons at each town an Some borax or other flux may be used, but it is not es­
equally perfect means of communication with any other sential. 
town. At present we are obliged to qualify our offers, The advantage of electrically welding joints on this 
an� can give the perfect service only if the line is not principle is that the joints are homogeneous, and of the 
busy, or not noisy, or is free from" cross. talk," or the same thickness as the rest of the wire. Where the con­
instruments at both ends are in perfect condition a�d ductors to be soldered together are large, as in Edison 
the station wanted is not too far away. These limita- mains and all mains for direct supply, one of the main 
tions are most confusing to the would-be patron, and difficulties has been that the llxternal heat applied to 
must produce in his mind a series of just so many the joint runs back along the conductor and into the 
doubts concerning the efficiency of the service, a con- protecting tube almost al.'l fast as it is applied, thus 
dition of things certainly detrimental to its popularity. making the operation very tedious. With Professor 
In some localities better results· are obtained than at Thomson's apparatus no such difficulty need be ex­
others, but much is yet to be done to make toll line pected, even when joining the heaviest bars, as the 
service perfect and popular with the public." heat is localized to the fraction of an inch on either 

The fact is, that since the last meeting of this side of the joint. The invention should also be very 
telephone convention, a year ago, nothing has been valuable in joining the ends of steel band saws, as the 
accompllshed in the way of preventing, or even less- metal need not be heated along any distance on either 
ening, that terrible obstacle in the way of good side of the joint, thus keeping the temper and finish of 
telephone service-induction. Nor is this attributa- the saw the same. When the pieces are very large, 
ble to'a lack of zeal on the part of telephone men. Professor Thomson suggests the use of outside heat in 
On the contrary, the most skillful electricians addition to the heat applied electrically. 
hq,ve worked assiduously upon the problem. When • , • , • 
they come to better understand the phenomenon of Foodll Found by the C hemll1tll o£ the Massachuse. 
induction, its causes, and how to prevent its appear- Board o£ Health to be Ellpecially Liable to Ad • 

ance, the operation of long distance telephone lines teration. 

FORM OF ADULTERATION. may become commercially profitable, because then 
the service they give, unlike the present, will be 
certain and reliable. 

Every one who has used the telephone much, 
knows how troublesome "cross talk" is at times. 
Indeed, in lines not more than ten miles in extent, 
if there be parallel wires, a good, clear service is 
not to be thought of. In this regard, a curious dis­
covery was recently made by one of the speakers 
at the recent convention. He says that when it is 
found impossible to work two parallel wires at the 
same time, if those using one of them will speak 
German or any other foreign tongue, while those 
in the other are speaking English, they will have no 
trouble in making themselves understood. 

The CUllhman TeJephone. 

A suit is pending in the United' States Circuit CllUrt 
at Chicago, in which the Bell Telephone Company is 
the complainant. The defendant is the American 
Cushman Telephone Company. This company ante­
dates all previous claimants to telephone patents, 
claiming that Cushman, the inventor, constructed and 
publicly operated a telephone at Racine, 'Vis., in 1851. 
·The Cushman patent is claimed to be identical with 
that of Prof. Bell. The American Cushman Telephone 
Company was incorporated a short time a.go, and set 
out to manufacture and sell telephones. Immediately 
the Bell Company filed a bill in the Circuit Court, 
praying lor an injunction. 
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