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BABBITTING DEVICE. 
Our readers are well aware of the fact that in order 

to provide a better wearing surface in the hubs of 

loose pulleys, idlers, etc., Babbitt metal bushings are 

often used. Since this metal does not appreciably 

contract or expand when subjected to varying tempera

tures, the bushings are ordinarily cast in the hub about 

the shaft, and used without subsequent turning or bor

ing. The most important requirement of this process 

is that the pulley be held in proper central position 

relative to the core or shaft. Provision for this is 

made in a device invented by Mr. John N. Schumacher, 

of 634 Washburn Avenue, Chicago, Ill. This device is 

illustrated in the accompanying engravings. Fig. 1 

shows the pulley and shaft held in proper position 

preparatory to the babbitting process. Two collars are 

fitted on the shaft, one at each end of the hub, and are 

securely held in place by set screws. as shown. Each 

collar is provided at one end with an annular rib 

adapted to fit snugly into a corresponding recess or 

seat in the hub of the pulley. The upper collar, which 

is shown in Fig. 2, is provided with a pouring channel 

leading to the bearing recess in the hub, and a vent 

channel is formed in the collar on the opposite side. 

With the several parts in the position shown in Fig. 1, 

the Babbitt metal is poured in through the pouring 

channel, then it flows into and fills the recess around 

the shaft, while the lower collar prevents the escape 

of the metal from the recess. Air can escape from the 

recess through the air vent, so that the metal forms a 

homogeneous bearing, as shown in Fig. 3, thereby 

avoiding undesirable blowholes. By having the ridges 

on the collars engaging seats on the ends of the hub, 

the latter is held in perfectly true position relative 

to the shaft. 
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THE FESSENDEN WIRELESS TELEGRAPH SYSTEM. 
BY A. FREDERICli COI.LINE!. 

The long and thorough course of investigation in

stituted by Prof. Reginald A. Fessenden, during his 

work for the U. S. Weather Bureau, in an attempt to 

find a detector of electric waves more sensitive, accu

rate, and rapid than the ordinary coherer, has culmin

ated in a new system of wireless telegraphy. 

The disadvantages of the ordinary coherer are mani

fold and have been discussed in all their phases during 

the past two years, while its good features may be sum

med up in the statement that it combines, to a remark

able extent, a certain degree of sensitiveness with a 

sufficient range of variability of re

sistance to operate a relay; but for 

rapid telegraphy, syntonic tele

graphy, and telegraphy over extreme 

distances, in this very quality lies 

its greatest fault. 

The magnetic effect of electric os

cillations on a bar of iron or steel 

has been known a great many years, 

and based on this principle of mag· 

netic permeability Fessenden de

signed his first detector, as described 

in the SCIENTIFIC AMERICAN of Octo

ber 4, 1902, and for which the in

ventor obtained letters. patent; but 

his chef-d'muvre is a detector at 

once simple in construction, sensi

tive to feeble radiation, and rapid in 

its self-restoring qualities. 

The detector is shown diagramma

tically in Fig. 1, and is called a "cur

r e n t - a c t  u a t e  d, wire-responsive 

device." It consists of a silver wire 
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is held in position by means of the glass brace, 4, 

attached to the leading-in wires. The shell, 3, in 

turn is inclosed in the glass bulb, 5, which is finally 

exhausted. The resistance of the U-loop detector 

varies from 30 to 600 ohms, and is exceedingly low 
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diagram, Fig. 3, and the photographs, Figs. 4 and 5. 

In the diagram, 7 represents the antenna, having a 

large capacity, i.e., formed of a number of vertical 

wires in which the ratio of inductance capacity is 

smaller than in a single wire; 8 is the induction coil 

considering the enormous resistance of a cohereI' . •  generator, having its spark-gap at 8a; a switch, 9, is 

The device shown in Fig. 2 is  arranged to hold arranged in the circuit of the induction in the place 
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BABBITTING DEVICE . 

eight detectors, so that in case one is burned out or 

otherwise disabled, a new detector is brought into 

service by merely turning the key, 6. In tuning this 

system to its complementary station, Fessenden does 

not employ the usual capacities in the form of con

densers or inductances in the form of coils; by 

arranging a number of parallel wires in a box contain

ing sufficient oil to cover them, and by means of a 

sliding contact, the capacity and inductance may be 

proportioned so as to obtain a sine wave, which is 

necessary to give good resonance effects. The com

plete sending and receiving system is shown in the 
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of the key ordinarily employed to make and break 

the primary current. The key, 10, throws the open

oscillator circuit out of tune when messages are be

ing transmitted, for the coil is then kept continuously 

in action. This is done by means of the finger with 

which the key 4 is provided, and which is pressed 

into contact with one of the wires, 11, thus forming 

a shunt around a portion of the tuning-grid, 12; 

the contacts, 13 13, are movable and connect each 

pair of wires, so that the ratio of capacity to induct

ance per unit of length is the same, as nearly as pos

sible, for all portions of the oscillator circuit. These 

movable contacts consist of bars having groove(l 

wheels, the former being mounted in spring arms, 

shown in Fig. 3, fastened to adjusting blocks, and by 

this arrangement the contacts are held into electrical 

connection with the wires, 11, 11. 

The receiving circuit includes the antenna, 7, the 

condenser, 14, the tuning grid, 15, constructed upon the 

same principle as that described in connection with 

the transmission circuits, and the detector, 16; and 

these are connected in series with one another, but 

in shunt with the spark-gap, as shown in Fig. 3. 

Instead of the usual Morse register, a pair of head 

telephones, 17, is employed to translate the received 

impulses into the regulation dots and dashes. I n  

the circuit with the receiver are two cells having a 

slightly different E. M. F., and connected to oppose 

each other. 

These constitute the essential parts of the Fessen

den system, and all other devices shown are auxiliary 

ones for the purpose of protecting the instruments 

from lightning discharges, to facilitate the switching 
'
of currents, or for the purpose of obtaining call sig

nals. For instance, the detector, 16, is cut in or out 

of the receiving circuit by the operation of a solenoid, 

18. The turntable carrying the detectors is inclosea 

in a metal case, 19. Figs. 2 and 3, the leading-in 

wires passing through tubes of insulite, 19a; the rods, 

20, are movable and extend through the insulating 

tubes and form contacts with the rods, 21. The 

weights, 22, are used to draw the contacts, 21 and 20, 
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into connection when the solenoid 

is rendered inactive. 

The detector employed for calling 

is made less sensitive than those 

for receiving messages; this is done 

by making the loop, 14, longer and 

thicker than usual, so that it will 

retain its heat longer, when the 

effect of the oscillations will be 

rendered cumulative, and the call 

may then be made by telephone, 

ballistic galvanometer bell, or other 

responsive device. To render the 

call more decisive, a microphonic 

contact, 23, i. e., an appliance on the 

cohereI' principle, with the trans

former, 33, and an indicating me

chanism, 24, is inclosed in the cir

cuit. 

one-tenth of an inch in diameter and DIAGRAMS ILLUSTRATING THE FESSENDEN SYSTEM OF WIRELESS TELEGRAPHY. 

Fessenden employs a lightning 

arrester, formed of filings made 

from an alloy of 95 per cent of gold 

and 5 per cent bismuth, placed be

tween terminal conductor plugs %-

having a platinum core 

a b o  u t t h r e e one-thou

sandths of an inch in dia

meter, dr::lwn down until 

the external diameter of 

the silver wire is about 

two one-thousandths of an 

inch in diameter and the 

platinum wire is about 

six one-h u n d r e dot h 0 u

sandths of an inch in dia

meter. 

A short piece of the 

platinum-cored w i  r e is 

b e n  t into a U-shaped 

loop, Fig. 1, and its termi

nals attached to the lead

ing-in wire, 2; the tip of 

the U-loop is immersed in 

nitric acid and the silver 

dissolved away from the 

platinum, the object of 

this' procedure being to re

duce its heating capacity 

to the lowest possjble 

value. Further, to facili

tate the radiation of heat, 

the detector is inclosed in 

a silver shell, and this 

FESSENDEN COMBINED SENDING AND RECEIVING APPARATUS, REAR VIEW. 

FRONT VIE'" �;:'-' :UE' FESSENDEN COMBINED SENDING AND RECEIVING APPARATUS. 
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inch in diameter; it is rep

resented in 25, Fig. 3. To 

further exclude extraneous 

wires and the potential 

differences .created be

tween the antenna and 

the earth, and to which are 

due false signals, especial

ly in this type of appar

atus, the system of circuits 

shown in Fig. 3 is used. 

It consists of two circuits, 

each of which is tuned to 

the other as well as with 

the apparatus of its com

plementary station. When 

sending, the two circuits 

are operated in parallel. 

The accompanying pho

tographs show the practi

cal construction of the Fes

senden apparatus, and are 

front and rear views re

spectively. Much of the 

apparatus, including both 

the transmitter and the re

cei ver, is incased in the 

table; thus the induction 

coil is hidden from view, 
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but is of the Queen make, the adjustable vibrator, 

the oscillator balls, the adjustable mica condenser, 

and the interlocking switches are placed on the sur· 

face of the table for convenience of manipulating, as 

is the reversing lever, the case inclosing the wire de

tectors, and the key. 

Another invention of Fessenden's of more than 

passing interest, is shown in Fig. 4, and has for its 

object "the maintenance of a certain definite rela

tion between the resistance, inductance, and capacity 

of the oscillator system, regardless of the potential 

employed, and securing such a relation between the 

sparking potential-I. e., the potential required to 

break down the film of air forming the gap-and the 

radiation." 

To accomplish this result, the spark is made to take 

place in compressed air, and its functions may be 

followed by referring to the numerals in the figure; 

1 represents an induction coil of the ordinary type, 

2 the source of current, 3 the key, 4 one terminal of 

the spark-gap and the opposite is formed by the 

plate 5; 4 and 5 are connected to the antenna and 

earth respectively, as in all fundamental systems; 

7 is a cylinder connected to the pump 8 and by which 

air or gas may be kept at a constant pressure in 7. 

Now when the spark is made to traverse the air

gap between the terminals 4, 5, the coefficients of the 

oscillator circuit, namely, its inductance (L), capa

city (C), and resistance (R), must conform to the for
mula R' > 4 LID. In wireless telegraph practice it is 

necessary, in employing a spark-gap of free air, to 

di minish the striking distance between the balls to 

a centimetei- or less, for the reason that unless this 

Is done the conditions of the above formula are not 

fulfilled, and then R2 becomes greater instead of less 

than 4L/C, and the current instead of being' oscilla

tory becomes unidirectional; but when the Fessen

den's compressed-air spark-gap is employed, the oscil

lator balls may be separated considerably beyond that 

prEscribed by theory, and the 
'
same effective radiation 

produced, without resorting to an apparatus of larger 

dimensions, by merely increasing the density of the 

dielectric formed by the insulation of air. 

A phenomenon is produced by this arrangement 

that is new in physics and exceedingly interesting, 

e. g., if a spark four inches in length is caused to pass 

between the terminals 4 and 5 at a given potential 

when the pressure of the air in the cylinder is 

equal to that of the atmosphere, and then if the 

air is compressed to fifty pounds per square inch 

above atmospheric pressure, the striking distance of 

the spark will be diminished to one-fourth of an 

(nch-assuming the potential of the changing current 

remains the same-and there will be no appreciable 

increase in the radiation of electric waves, although 

the sh�nt resistance of the spark gap is reduced to 

one-sixteenth of its former value; but when the com

p. ession of air in the chamber represents sixty pounds 

thue is at once a marked increase in the effective radi

ation, and at eighty pounds the energy emitted in the 

form of waves is nearly three and a half times 

greater than it was at fifty pounds, 
and the emission of waves becomes 

practically proportional to the elec

trDmDtive force employed to change 

the 03�illator. If the improved 

potential is doubled, the effective ra

diation is also doubled, and so on, 

the described curves showing that 

when a certain critical pressure of 

the air is reached, the effective radi

ation of electric waves is increased 

proportionally as the potential is 

increased. 

These are but a few of the many 

facts embodied in the thirteen 

patents which were recently issued 

to Fessenden. bnt serve to illus

trate his system and method. The 

subject in all its phases is so broad 

and the literature so limited that 

these patent reports read like a 

new romance. 
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hundredth as much, there will be one hundred times 

the amount of current and therefore the total change 

is exactly the same as it would be with a single loop. 

• ••• • 

ELECTRIC TROLLEY WAGONS AND OMNIBUSES. 
BY FRANK c. PEBKINS. 

The peculiar character of the streets of many Ger

man and French cities renders it often impossible to 

install electric tramway systems. With the develop

ment of the automobile, however, a means has pre

sented itself of placing these thoroughfares in better 

communication with other portions of the city. The 

THE AUTOMOTOR TROLLEY. 

systems of transportation to which we refer may be 

regarded as a combination of the electric car and the 

omnibus, for the vehicles derive their motive power 

from an overhead current, but do not run on steel rails. 

Two such systems of electric trolley omnibuses have 

been proposed. One bears the name of its inventor, 

Mr. Max Schiemann, and is exploited by Siemens & 

Halske, of Berlin, and the other is known as the Lom

bard-Gerin system. The Schiemann system has been 

operated on a line extending from Konigstein-Hiitten 

through the romantic valley of the Biela. The length 

of the line was originally 2.8 kilometers, but it has 

been extended 9 kilometers, and now operates between 

Konigstein-Hiitten and Konigsbrunn. The roads are 

very good, so that a speed of 12 kilometers per hour 

is easily maintained. Auto-omnibuses, motor-cars, and 

trailer cars are used, the first being employed for 

the transportation of light express matter and the 

latter for the hauling of coal and the like. Steering 

stances, to remove the trolley poles from one convey

ance while the other moves along. The motor-cars 

used to haul the freight trailers weigh four tons each 

and have a carrying capacity of one ton. Each trail 

car weighs 1.5 tons empty and 5 tons loaded, from 

which it follows that the total weight of the loaded 

trains is 10 tons. The seating capacity of an omni

bus is about 26 persons. The cost of construction is 

about $800 per kilometer. 

With the Lombard-Gerin system, readers of the 

SCIENTIFIC AMERICAN are not unfamiliar. The system 

utilizes two overhead wires; one positive and one 

negative. Instead of driving the vehicles entirely by 

motors connected up with the axle, an auxiliary de

vice called an "automotor trolley" Is used which runs 

along the overhead wires.. In other words, the vehicl!ls 

are towed along by a self-propelled motor trolley. The 

towing trolley is driven by a 3-phase induction motor 

suspended between two conducting trolley-wires. The 

motor is carried in a frame which also has bearing'! for 

the two trolley-wheels. Motion is communicated to the 

trolley-wheels by the revolving field of the motor. 

The current is fed to the trolley-motor from the 

omnibus motor, which latter may be regarded as a 

combined rotary transformer and direct current 

motor. The trolley motor travels with a speed some

what in excess of that of the car itself. From this 

peculiar arrangement of causing it to lead the way, 

as it were, the Frenchmen have termed the auto-trolley 

"the blind man's dog." 

The Lombard-Gerin system has been tried on a line 

extending from the village of Samois to Fontainebleau, 

a distance of about five kilometers. On this line the 

car or omnibus is driven by a double motor operating 

at a tension of 500 volts direct current. The time 

taken for the journey is about twenty minutes. The 

total energy used is 543 kilowatt hours or 64 kilowatt 

hours per car kilometer. 

It is stated that the low expense of equipment for 

a line of this character renders it of particular value 

for country districts, where an expensive track con

struction would be prohibitive on account of the small 

amount of traffic. 

The Compagnie de Traction par Trolley Automoteur 

gives the ratio of expense to receipts as- 58 per cent 

and quotes the following as the expense of operation 

for this kind of line: 

The electrical energy, at 25 centimes per kilowatt 

hour, amounts to 1,355 francs on 25 centimes, or 0.161 

centime per car kilometer. The repair expenses of 

the carriages are given as about 776 francs, or 0.092 

centime per car kilometer; and the working of the 

omnibuses with one man per vehicle is given as 456 

francs, or 0.054 centime per car kilometer; while the 

general expenses amount to 307 francs and 55 centimes, 

or 0.OS6 centime per car kilometer. This makes a total 

expense of 2,895 francs or 0.343 centime per car kilo· 

meter. 
• • • 

All English Idea of a Safety Lalllp. 

A prize of £50 or $250 was offered at the Grocers' Ex-

hibition at the Agricultural Hall in 

London recently for a safe lamp for 

burning kerosene, that is, for those 

who use lamps as missiles. 

The lamp was not to cost more 

than 1s. 3d. at wholesale. The kind 

of lamp which is looked upon in 

London as a "safety lamp" is inter

estingly set forth in the following 

abstract from the Petroleum Indus

trial and Technical Review: 

Among the most recent tests 

made by the Fessenden interests 

were those for the navy. The system 

is now being placed on the market 

by Messrs. Queen & Co., the instru

ment makers of Philadelphia, and 

bids fair to be one of the fore

most systems, both domestic and 
THE L OMBARD-GERIN MOTOR TROLLEY LINE BETWEEN FONTAINEBLEAU AND SAMOIS. 

The desire of directors was to 

produce a cheap lamp, which coli'ld 

be sold even in the poorest dis

tricts, and which could be used 

with the maximum of safety, and 

one which required the minimum of 

technical knowledge in handling. 

They did not require a lamp wllich 

needed the inventor sold with it in 

order to enable it to act; tCley 

wanted to find· a lamp that would 

be safe when a man came 110:11e 

drunk at night. One of the most 

serious problems of London was as 

to how they could protect those ::,f

flicted with drunkenness against 

themselves. Therefore, they wanted 

to find a lamp which, if thrown by 

foreign, for wireless telegraphy. in the early develop

ment of the Fessenden electric-wave detector, some 

difficulty was encountered by the burning out of the 

loop. This has been entirely overcome by putting a 

hundred loops or more in parallel. This does not 

decrease its sensitiveness, as might appear at first 

sight, because though each loop is only heated up one

hundredth as much as before, and consequently only 

changes its resistance one one-hundredth as much as 

before, yet there are one hundred of the loops instead 

of only one, and each current being changed one one-

is effected by means of the front wheels of the first 

car of a train, since it has been found that the wheels 

of the second car will track after those of the first. 

The trolleys employed have a sliding contact, one 

trolley being placed at each end of the bus or motor 

car. 

In passing an ordinary conveyance the omnibus is 

simply. steered to the right or to the left a possible 

distance of about three meters from the trolley line. 

In passing another omnibus coming in an opposite 

direction, it is of course necessary, under the circu'd-
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a drunken man at his wife or chilo 

dren, would automatically put itself out, so that the 

man, if he unfortunately inflicted any injury on his 

wife, should not, at the same time, burn down his 

house and set fire to his children. 

• ••• • 

Among the latest aspirants for flying machine hOll

ors is Father Felix M. Lepore, of the Mount Carmel 

Italian Church, near Denver, Col. He has, he says, suf

ficient money to build a ship after his design which 

has been supplied by capitalists whom he has inter

ested. His airship i� bullet Droof. he claims. 
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