
"indication" to the l'ahill to insure that the go-ahead 
!Signal for that switch shall not be given pl'ematurely_ 
Besides the usual mechanical interlocldng of one level' 
with another, the electro-pneumatic machine provides 
numerous additional safe-guards in the way of mag
netic locks. With a power machine the work of the 
signalman is reduced from that of pulling levers, 
weighted with heavy loads, to the turning of the 
extremely light handles at the front of the machine. 
By these handles long horizontal rods are rotated on 
their axes, and these in their revolution close the elec
tric circuits (thereby actuating the air valves) in 
proper sequence. The interlocking is effected by longi
tudinal and transverse rods at the top of the machine. 
In some machines a diagram of the yard is attached to 
the machine, and metal strips represent the tracks; and 
these are movable, so that every operation which takes 
place on the ground, by the act of the signalman, is 
repeated before his eyes in the cabin. 

At the Grand Central station, in New York city, and 
at various other large yards, the switches and signals 
are worked by the low-pressure pneumatic system. With 
this no electric power is required, the electro-magnet at 
the operating cylinder being 
supplanted by a diaphragm 
valve. The air-valve-one 
at each signal cylinder and 
one at each end of each 
switch cylinder-is opened or 
closed by the movement of a 
cirl)ular flexible diaphragm. 
moved up or down a quarter 
of an inch, by air at a pres
sure of seven pounds per 
square inch conveyed 
half - inch pipe from 
cabin. 

in a 
the. 

In the operating pipes the 
pressure is 15 pounds per 
square inch. When a switch 
or signal is not in use, its 
operating pipes are under at
mospheric pressure only. The 
interlocking is similar to that 
in other types of machine. 

Fig. 5 shows the signal 
cabin containing a low-pres
sure ("all-air") switch and 
signal m a c  h i n e recently 
erected at the Harrison Street 
station, Chicago. The cabin 
is supported on the six metal 
columns, in the way shown, 
for the purpose of economiz
ing ground room; one of the 
subordinate tracks of the 
yard occupying the space be
neath the building. The air 
pipes, extending from the 
cabin to the ground and there 
branching to the various 
switches and signals, are 
seen in the center of the 
drawing. 

The most recent develop
ment in the interlccking sig
nal field is the "all-electric" 
system of the Taylor Signal 
Company, of Buffalo. In this 
system aU the switches and 
signals are moved by small 
electric motors-a motor for 
each switch or signal; and 
the work of the signalman 
consists of opening or closing 
electric circuits. The inter-
locldng is mechanical, as in 
the other types described,' 
and is placed vertically on the front of the ma
chine, as in the well-known Johnson type of mechanical 
interlocking. Extensive installations of this sys
tem have been made at Chicago, and in numerous other 
Western cities. Electric power is provided from 
a 60-volt storage battery, and as the current is re
quired only while switches or signals are being 
moved, the consumption of power is small. A gaso
line motor is usually used to run the generator 
to charge the storage battery. Fig. 7 shows a Taylor 
motor with the cover off. The connection at the right 
moves the detecter bar. The motor, through a suitable 
train of wheels, is made to revolve the large main gear 
one revolution for a single movement of the rails. The 
horizontal rod moving the rails receives its motion 
from a cam fixed to the main gear. When a switch 
movement is completed, the motor circuit is automati
cally broken and the motor at that moment is convert.ed 
into a generator; and by its function as a generator, 
which lasts but a fraction of a second, it sends a 
current back to the cabin giving to the signalman the 
"indication" that the switch movement has been fully 
accomplished. For a single switch a 1 horse power 
motor is used, and for a signal a motor of 1-6 horse 

Scientific American. 

lIOWel·. The dwarf Higllal,.; (llsed for Hlow yard move
ments) are in the Taylor system moved hy a pail' of sole
noids. The solenoids, fixe(l verU('ally at the hott om of the 
signal post, are energized hy a "Ul'l'ent from the {"abin 
and lift a vel'tieal rod wldeh forces the sign" 
downward. In {�ase of failure of any part, the rOil >_ 

fOl'('ed downward by a spring, throwing the signal 
arm up to the stop position. 

...... - -_ .- "--

COllrlPRESSED AIR AS A TRANSPORTATION AGENT. 
BY WAJ.UO!lj' FAWCETT. 

With a more extensive use of compressed ail' for 
power purposes has ('orne a conespon(ling broadening 
of the scope of its employment as a transportation 
agent, and indeed it has been ('onclusively proven that 
pneumatic traction has decided advantages over all 
other forms of mechanical haulage for a large variety 
of operations. Prominent among these are the various 
phases of underground haulage. For {�oal mines where 
there is danger from mine gas its utilization is almost 
essential, whereas the advantages which l'ommend its 
employment in non-gaseous mines are almost as potent. 
A rather unique field has been opened by the intl'o-

Pneumatic Locomotive. 

Locomotive Driven by Compressed Air. 

A Compressed Air Locomotive. 
COllrlPRESSED AIR AS A TRANSPORT A TlON AGENT. 

duction of compressed air locomotives in railway tun
nels, where the smoke, vapor and gas from steam lo
comotives are objectionable. 

For the ordinary compressed-ail' haulage plant there 
are five essential features, namely, the locomotives, 
constructed to carry stored-up energy in the shape of 
compressed ail', a charging station. a stationary 
reservoir, usually consisting of one 01' more storage 
tanks in which the air is l'om pressed. an air com
pressor capable of compressing any desired number 
of cubic feet per minute to any pressure desired, and 
power for operating the compressor, either steam or 
water

' 
power being applicable for this purpose. The 

compressed air locomotives now most generally used 
are made by the H. K. Porter Company, of Pitts
burg, Pa. 

The genel'al machinery of an air locomotive, cylin
ders, frames, wheels, etc., is usually very similar to 
that of a steam locomotive, save that the weight is 
greater, the bearings larger and the details of con
struction stronger than in a steam machine of the 
same power. The main points of difference are found 
in the fact that instead of the usual boiler with its fuel 
and water accessories for developing power, the air 
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J()colllotive is equipped with one 01' more strongly 
, 'lllst 'lH'ted main storage tanks, which are charged 
w.t� compressed air at high pressure, a combination 

.atOl· and automatic stop-valve and an auxiliary 
o.lw-!)I'essure reservoir in which the air is carried at a 

,'niform working pressure for distribution to the cylin
(lers. The cubic capacity and the pressure of air in the 
main storage tanks on a motor are determined, of 
course, by the amount of stored energy required by 
the length of the run which such a locomotive is to 
make and the weight of the train which it is called 
upon to draw. Not infrequently locomotives are built 
to cany an air pressure of 800 or 1,000 pounds, but re
lief valves make it Impossible to charge the motor 
tanks to a higher pressure than is required. The initial 
storage pressure decreases, of course, while the loco
motive is working. As illustrating the capabilities of 
the compressed air motors, it may be mentioned that 
there are in service in this country a few locomotives 
which are fitted with seamless steel tubes and carry a 
pressure of from 1,500 to 2,500 pounds per square inch. 

The combination regulator and automatic stop-valve 
through which the high-pressure air passes from the 

main storage tank to the low
pressure or auxiliary reservoir 
is provided with mechanism 
which can be instantly ad
justed for maintaining what
ever pressure is found most 
economical in the operation 
of the motor. Ordinarily 140 
pounds per square inch is sat
isfactory, but in case of an 
emergency, such as getting 
derailed cars on the track, 
the pressure may be increased 
by immediate adjustment to 
150 or 160 pounds. Not only 
is the regulation of air be
tween the high-pressure and 
low-pressure reservoirs auto
matic, but it is at all times 
uniform, the air being ad
mitted as rapidly as it is 
needed and at the required 
pressure. 

For charging the locomo· 
tive storage tanks previously 
referred to, there are provid
ed the charging iltations, 
which are connected with the 
stationary receiver or reser· 
voir by a pipe. It is custom
ary, when the reservoir or 
storage system is a pipe line, 
to have a charging station at 
each end of the line, so that 
the motor may take a charge 
of air at the end of each sin
gle trip or each round trip 
as required. Air locomotives 
may be charged either direct 
or by a reservoir. However, 
direct charging is very waste
ful, and consequently the 
method most generally ac' 
cepted involves the use of the 
stationary reservoir. 

The reservoir for a com
pressed-air transportation line 
usually consists of either a 
pipe line or one or more stor
age tanks of construction sim
ilar to the locomotive storage 
tank, although usually de-
signed to carry a somewhat 
higher pressure. By means 
of the reservoir system the 

compressor may be kept in nearly continuous operation 
at a fairly uniform speed. By an automatic system of 
governing the compressor, when the work is light, slows 
down in speed, whereas when the demand for air in
creases, the speed is quickly brought up to the required 
capacity. 

In a pneumatic street car the storage reservoirs are 
carried on the car trucks and occupy the space under 
the seats. The operating, brake and controller stands 
on the platform are very similar to the corresponding 
stands on an electric car. In the operation of the 
car, the air leaving the storage tank on the car passes 
through a reduction valve, where the pressure is re
duced from 2,000 pounds to a working pressure of 
150 pounds. It then passes into and through the water 
in the heater, where it takes up the moisture and heat 
of which it was robbed after compression and before 
the air was permitted to enter the station storage tanks. 
'I'his is the principle that was employed on the cars 
experimented with on the Metropolitan system, New 
York. In ordinary service an air car weighing some
what less than 10 tons will consume 400 cubic feet of 
free air per car mile, and in some classes of servIce 
the consumption is double that. 
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one Ckurch Motor fit Launck Co.' 
NYACK. N. Y. 

Builders of HIGH GRADE • • •  

An Automobile Lamp should have the follow
ing qualities: 

Gasoline Motors. Launches. 

Auxilia.ries. Sail Yach.ts � � 

1St. It should he built strongly enough to 
stand the vibration and jar of machine 
and road. 

2d. It should give a good light, so as to 
light up the road thoroughly. 

3d. It should ha"e a proper arrangement of 
draughts so that it will stay alight in 
spit .. of wind and jar. 

4th. It should be easy to clean and care for. 
5th. It should consl1lne something which 

can be easily 0 htaine d anywhere. 

"'e are convince!l that our Hunting Launches 
are the llt'St all arollntl cruisers on the lIlarket 

The Dietz LQmp possesses all of these 
qualities. The best W3Y to prove (or dis
prove) this statement, is to try it. We will 
take all the risk. Ask for full particulars. 

Catalogues are ready for you ")0 

The Davis 

Send for one 

Compression Coupling 
FOR LINE SHAFTING. 

GOODAICH 
Clincher Double Tube Automobile Tires 

The highest type of-the only construction that 
has denlOnstr:lted itself to "be a thoroughly 
practical success. � \Yill be the regular 
equipment on mOre touring carS in '903 than u IT'S A WINNER." 
aU other makes of motor tires combined. � � 

The Original Clincher Tire 

Send for circular containing letters from practical men who use them. 

�lay be ordered through the trade everywhere. 

For further particulars, address 

THE w. P. DAVIS MACHINE CO., 

Holds WorI!l's Record (oval track) for all 
distances from one to ten miles, for both 
gasoline and steam automohiles. The 
strongest, most durable and easiest tire 
to repair. The use of the Goodrich 
Clincher Tire enahles the owners of 
machines to repair all punctures them
selves on the road without serious loss of 
time. Our catalogue h; a text book on 
motor tires. Gladly sent on request. � 

R.OCHESTER.. N. Y 
THE B. P. GOODRICH CO. 

Agents wanted in unoccupied territory. 

and profit by my experience? If you arc in doubt how you can improve 
your position in life; if you feel that your "York is not what you are best fit· 

ted for; that you are not earning as much salary as you ought-write to me at o nce. 
I wish that you might sit for one short half hour in one of the easy chairs in my 

library; then we could talk to each other face to face. However, you can write me. 
Tell me what you are doing, and how much you are earning. Tell me whether you like 

your present employment. Perhaps you feel that your talent demands another line of 
work, yet you dare not consider giving up your present employment, because you must 
Ih·e. Pt:rhaps you would like some one to advi:-e you what to do. 

My position as Presi(l�nt of a great educational institution brings me into close and 
confidential relations with young people in all parts of the country. Whatever your 

{lifficulty may be, it is more than likely that I have given advice to many other::; similar· 
Iy troubled. Few men have been more fortunate than I in having an opportunity to 
study the needs of the young people of our country, and the best method of starting 
them right. 

Our school, the Corresp(>ndence Institute of America, of Scranton, Pa., offers 
the following courses for home study: 

ELECTRICAL ENGINEERING (including INTERIOR WIRING and LIGHTING, ELEC
TRIC RAILWAYS, and TELEPHONE and TELEGRAPH ENGINEERING). 

PRACTICAL ELECTIlICITY. ILLUSTRATING, CARICATURE. AD-WRITING, 
JOURNALISM, PROOF-READING, BOOKKEEPING and STENOGRAPHY. 

I have said that I would help you. and I will do so if you will place yourself i 
in my hands. Send in your name and address and the Directors of my school will, 
I believe, issue you a 

FREE TVITION CONTRACT 
This contract means that there will absolutely be no expense to you for tuition 

eyen though you may study for two or three years. The only cost to you will be 
the expense of postage and instruction papers, and these incidental expenses may 
re taken care of by you during the first four months. Take my advice, and look 
into this Free Tuition Contract. 

I would state also that our Sales Department finds a market for our student's 
work in Illustrating and Ad-Writing. I don't mean to say that they buy everything 
that is sent in to them; they do .buy, however, good u·ork. 

r--- .. If any of our courses interest you, be sure and mention the subject when 

AKRON, OHIO 
-. 

you write me. Address a personal letter to my private office, and tell me what 
your trouble seems to be. If, through my experience, my advice may be of value to you, I shall be pleased to give you all the as�;i<;tance in my power. 

ALT F. CLARK� PRESIDENT 

COR.R.ESPONDENCE INSTITUTE cif AMERICA Box 689, SC�ANTON, PAl 
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