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PREFACE

N THE last few vears there has been a phenomenal increase in tonnage
28 hauled on American railways, neecessitating the purchase of more and
better engines and cars of larger capacity, equipped with the best safety
devices. Fnormous sums have been expended in taking out curves, cutting
down grades, laying additional main tracks,putting in new sidings and providing
improved terminal faeilities.  But, notwithstanding all these improvements,
many lines find it impossible to handle their business with sufficient dispateh to
avoid congestion.  This fact has led many progressive American railway man-
agers to realize that if they are tosceure the best and most economical returns
from the great expenditures made for motive power, car cquipment and tracks,
suitable means must be provided to enable their trains to move with a minimum
of delays and amaximum of safety; and this can only be realized when train
orders are supplanted by an up-to-date block svstem and hand operated
switches by a modern svstem of interlocking.

The very highest development of the art of signaling has been reached in
this country but no American railway is nearly so thoroughly equipped with
signaling as is the average linglish line.

This lack of signal equipment will be better comprehended after consider-
ing some simple statisties.

The first interlocking plant installed on the London and Northwestern
Railway was put in service in 1859; fourteen vears later, in 1873, there were
in use on that line alone, 13,000 levers. At the same date there was not a
single interlocking plant in use in the United States, the first plant in this
country having been installed in the vear 1874 by Messrs. Touey and Buch-
anan at Spuvten Duyvil Jne., in New York City. :

At the present time there are in use on the 1800 miles of line of the London
and Northwestern Railway approximately 36,000 interlocked levers, or an aver-
age of about 20 levers per mile of Iine, whercas there are only about 40,000 in use
on all lines of the United States, or, approximately one lever to five miles of
line, or about one per cent of the number of levers per mile used on the London
and Northwestern Railway.

When it is remembered that probably more than one half of the interlocked
levers in use in this country are at grade crossings, leaving fewer than 20,000
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levers used for station, yard and terminal work, whereas practically the entire
36,000 on the L. & N. W. are used for such work alone, it will be recognized
that American railways are in general very poorly provided with modern
signal appliances. In fact there is probably to-day not a single American
railway that is nearly so thoroughly equipped as the London and Northwestern
was twenty-seven vears ago, though as might be expected, the deviees in use
on American lines having properly organized signal departments, capable of
making suitable specifications, compare favorably with the best in use on uro-
pean lines and, in numerous instances, large power plants are in use which
are superior to anything ever devised abroad.

There can be no question as to the inability of most of our railways to
move their trains with proper safety and dispateh during times when traffie is
heavy; no competent railway operating officer doubts that proper systems of
signaling would greatly aid in the safer and more rapid movement of trains
and, while there are probably few American railway men who recognize fully how
very far behind the best European lines our lines are in respeet to the complete-
ness of theirsignal equipment, this is becoming better understood every year
and there is reason to believe that our most progressive lines will not much
longer continue to limit the applications of interlocking to the protection of
erade crossings with here and there a junetion or yard plant.

Such being the case, it is probable that more signaling will be done in the
near future than has ever before been done in this country and American
railway managers will therefore find it greatly to their advantage to give
serious consideration to the determination of what system of interlocking they
:an best use.

The earliest system employed and that in most general use at this time is the
so called “mechanical interlocking” in which the switches or signals are
manually worked by means of interlocked levers conneeted with them by pipe
or wire lines.

When properly installed, this system has given satisfactory results; but,

unfortunately, in the effort of railway men to secure cheap appliances and in

the stréss of competition between the various manufacturers of signaling
devices, a great many of the installations made in this country are very imper-
feet and unsafe. )

Ixperience has shown that, in order to sceure a reasonable degree of
safety, it is absolutely essential that the following requirements be met:—

All derails, movable point frogs, locks, switches and home signals should
be worked by pipe; no signal should be worked by a single wire; all pipe and
wire lines should be automatically compensated; all derails, movable point
frogs and facing point switches should be provided with duplex facing point
locks; all cranks and pipe compensators should be fixed on strong foundations
set in best quality conerete; no facing point switeh more than 600 feet from the
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tower should be taken into the systeni: no lever should be overloaded [by put-
ting on it such a number of switches and bars as to prevent a man of average
strength from throwing it with one hand.

Where these and other proper specifications have been followed, fair
results have been obtained, though it has long been recognized by American rail-
way operating officials that this system has inherent defeets that render it,
under certain conditions, unsafe.  I'or example, in the event of the breakage of
a pipe or wire operating a signal, there can be no absolute assurance that such
breakage will be known by the leverman or that such signal will oceupy a
position corresponding with that of its lever or that it will not indicateline
gnal is set at “line

)

clear” when, its lever being normal, another and opposing si
clear.”

The fatigue incident to working mechanical levers is very great, so
that it is frequently nceessary to employ three eight hour levermen for a
comparatively small plant where the number of lever movements is consider-
able; if the plant is very large, it is sometimes necessary to employ as many as
cight men on cach of three shifts.

Morcover, under certain conditions it is very costly to operate such a
svsteni. For example, in cases where the distance between the extreme
switches to be operated is over 1,600 feet, it is generally neeessary to provide
two mechanical interlocking towers, each with its own set of levermen, as it is
neither safe nor practicable to work such switehes from one tower. It is
interesting to note in this connection that under the Iinglish Board of Trade
requirements, which are wisely drawn and rigidly enforced, no facing point
switch may be operated at a distance exceeding 540 feet from the tower.
Jven at this distance it is considered that ordinary pipe lines are not suffi-
ciently strong or safe and many linglish lines now employ a steel channel
section, cut to 18-foot lengths and jointed by means of fish plates seeured by
six 47 bolts, this construcetion admitting of ready detection of rods weakened by
corrosion and of their easy removal.

In order to overcome these and other disadvantages inherent in systems
of mechanical interlocking, the “pncumatic system” was devised by Mr.
George Westinghouse, Jr., the first working installation having been made at
the crossing of the P. and R. and 1. V. Railways, near Bound Brook, N. J., in
1881

At the present time two varieties of this svstem are in use,one, popularly
known as the “eclectro-pneumatie,” in which air compressed to a working
pressure of about 60 pounds is emploved for moving switches and signals and in
which the release locking is effected by electro-magnetic means; and the other,
popularly known as the “low pressure pneumatic,” in which air at a pressure of
about 20 pounds is used for operation and in which compressed air effects the
release locking.
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Some of the advantages claimed for this system are as follows —

The ability to operate switches and signals at any desired distance from the
cabin: that switches are actually required to be moved and securely locked in
the proper position before a signal governing traffic over them can be cleared;
that each signal, when cleared, automatically locks the lever operating it in
such manner as to prevent the release of levers controlling conflicting signals and
switches, until such signal has been again placed completely at danger, thus
effectually providing against the simultancous display of two conflicting clear
signals; that, there being no moving parts between cabin and switches and
signals, wear of mechanism, lost motion and the troublesome and dangerous
effects of expansion and contraction of mechanically operated pipes and wires
are all climinated; that much less room is required for leadout connections
than in a mechanical plant and much valuable space is thereby saved; that
cabins of much smaller and lighter design are used; that the operation of the
machine requires so little physical exertion that one man can do the work that
would in a mechanieal plant require three or four.

There can be no doubt that both varieties of the pneumatic system are far
better adapted for the working of large plants than the mechanical as bhoth
largely fulfill the claims above referred to.

[t is, however, found that in the clectro-pneumatic system a eross between
the release locking (commonly known as “indication”) wire and the common
return wire (or ground), will have the same effect as would the elosing of the in-
dication circuit in the proper manner, thus eiving a false indication, which in
view of the fact that the safety of any power interlocking depends upon the
reliability of its indications, is highly objectionable. It is also found that
where the indication is given by means of compressed air the release locking is
often effected very slowly in cases where switches or signals are located at a
considerable distance from the tower and this, at a busy plant, is also very ob-
jectionable.

Another disadvantage of the low pressure pneumatice syvstem is that if a
switch, meeting any obstruction, fails to complete its movement and to give
indication, it is necessary either for a repairman to go immediately to the switch
and operate it by hand or for the leverman to force the indication, which is
often done and is evidently dangerous.  Thus, in one style of the pneumatie
system there is the defeet due to possibility of false indication and in the other
the defeet due to slow indication and to inability to reverse a switeh which has
not fully completed its movement. Some other disadvantages of the pneu-
matic systems are as follows :—

Liability to freezing of pipes and valves in extreme cold weather; high cost
of furnishing power; danger of throwing near switches under trains when,
owing to extreme cold weather, it is necessary to maintain higher than normal
pressures in order to be able to work switches farthest from tower; high cost of
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maintenance owing to rapid deterioration of iron pipe lines placed undereground
and subjected to action of various salts and alkalies found in soil and to
electrolytic action from electric railway and lighting circuits; diffieulty and cost
of locating leaks and breaks in pipe lines under ground; extremely high cost of
installing and operating medium sized and small plants or a small number of
switches or signals located at a considerable distance from the tower in a large
plant.

To overcome these and other objectionable features of the Pneumatie
Svstem, the ‘Electrie” system was devised.

This system, the invention of Mr. John D. Tavlor of Chillicothe, Ohio, was
first installed by him on the B. & O. S. W. Ry. at East Norwood, near Cinein-
nati, Ohio, in 1891; in 1893 certain improvements were introduced by him in
the methods of giving indications, the installation remaining otherwise as
originally made. For some vears after 1893, only a few small installations
were made by Mr. Tavlor owing to lack of sufficient capital to develop his in-
ventions on a large seale but in May, 1900, the Taylor Signal Company was
organized in Buffalo, N. Y., and sinee that time a great number of installations,
varving in size from the equivalent of 6 to 225 mechanical levers, have been
made on important lines of railway, in the United States and Europe.

In the Tavlor eleetrie system, switches and signals are operated by means
of electric motors. the eurrent for these motors being furnished generally by a
storage battery, charged from a dynamo driven by an electric motor or gas
engine. The release locking is effected by an electro-magnetic deviee placed
under each interlocking lever and actuated by a dynamic current furnished by
the switeh or signal motor controlled by such lever, when and only when «a
switch has moved to «a position corresponding with that of the lever and is boll
locked in that position or when a signal arm has moved to its full danger position.
Crosses between an indication wire and common return wire (or ground) or
any other wire of the svstem, can at worst only prevent the giving of indieation
and cannot by any possibility result in the giving of a false clear indication
as can occeur in other svstems employving electro-magnetic indications.  More-
over, in this svstem, indications are given instantancously upon completion of
locking of switeh or of movement of signal to its stop position, irrespective of
the distance of such switeh or signal from the tower, thus effecting a great
saving in the time required by any syvstem using pneumatic indications, to set up
a route.

If, when a switch is thrown, it fails to complete its movement owing to
some obstruction between point and stock rail, or for any cause whatever, the
switeh can be restored by the leverman to its original position and another
effort can be made to perform the desired movement, ofttimes thus avoiding
the necessity, so frequently met with in the low pressure pneumatic system,
of sending a man out to throw the switch by hand or of foreing the indication.
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The elecrtic is the only power system that can be satisfactorily employed
for the operation of plants having a small number of switches and signals. 1t
is in service where as few as six working levers are employed and is perfectly
adapted for use at all junctions, crossings, drawbridges, tunnels, stations,
vards, passing sidings, ete., where the distance between extreme switches or
signals is greater than can be safely covered with a mechanical plant, even
though there be only a very few signals and switches to be operated. Ior
example, consider the two following diagrams, the first one showing arrange-
ment of passing sidings on a single track and the other, on a double track line:—
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On a few of the best signaled American railways the switches and signals
immediately adjacent to the station A or B, would be worked by a mechanical
interlocking plant, but owing to the great cost of operating an addition mechan-
ical interlocking plant at each of the extreme switches and the prohib-
itive cost of putting in a pneumatic power system by which all the switches
and signals could be worked from the station, the inlet switches are left to be
worked by the trainmen, necessitating the stopping of their trains; and if, as
sometimes happens, such stoppage occurs on a bad grade, heavy
trains may break in two in starting up. Every practical railway man will at
once recognize the tremendous advantage that would be gained if these
extreme switches, together with their proper signals, could be safely and eco-
nomically worked from the station, thereby enabling trains to pass onto and
out of passing sidings at speed and in absolute safety. With the Taylor electric
system this can be effected at a relatively small cost, and, in conjunction with
a system of automatic, electric, track circuit block signals in use on the open
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road, where there are no switches, this forms the ideal lock and block system
and one, which we believe is destined to replace all others both in this country
and in Europe.

In the electric system, the cost of producing power for the operation of
switches and signals rarely or never exceeds one per cent of the cost in any
other power system doing an equal amount of work. Ior example, if in a
System using compressed air, the cost of coal and services of men employed in
running power plant is $400.00 per month, the total cost of producing power
for an electric plant doing precisely the same work, will rarely or never exceed
four dollars monthly.

In this connection it will be interesting to note that at the South Engle-
wood Taylor interlocking plant on the C. R. I. & P. R. R. where the average
daily number of switches moved and signals cleared is 2250, the consumption
of gasoline for running engine for charging storage batteries, was 68 gallons in
86 days, or one gallon for 2845 switch and signal operations. At 16th and
Clark Sts., Chicago, Taylorinterlocking plant at the crossing of the St. Charles
Air Line with the C. R. I. & P. and L. S. & M. S. Rys., where the movement
exceeds 600 trains daily, the consumption of gasoline during 153 days was 222,
gallons for 642,600 switch and signal movements or 2894 per gallon or about
326 movements for one cent for power.

The cost of maintenance and renewals in an electric plant is only a small
percentage of the cost in any other power plant. This can be readily understood
from the fact that more feet of electrical conductors are employed in the electro-
pneumatic system than are used in the Taylor system and there are all the
pneumatic pipes; and, in thelow pressure pneumatic system, more feet of iron
pipe are used than feet of electric conductors in the Taylor system and anyone
having experience with the rapid deterioration of iron pipes placed in the -
soils found about railways and subject to electrolysis, will have no difficulty
in understanding how much shorter lived these underground pipes will be than
well insulated copper wires placed in a suitable conduit above ground. Nor
is it hard to understand how much more difficult and costly it will be to make
repairs to such pipe placed several feet underground than it will be to repaira
break or leak in a wire placed in a suitable conduit above ground.

In this connection, it is interesting to note that the B. & O. S. W. R. R.
which was the first to install the Taylor system has found it far cheaper to main-
tain than an ordinary mechanical plant and this is particularly true where,
through change in grade or alignment of tracks, any changes are required in the
interlocking plant, such changes being many times more costly in any other
system than in the Taylor electric. Moreover with the improved devices and
methods of installation now used in this system,a far better showing will be made.

The operation of the electric system is absolutely unaffected by change in
temperature, whereas pneumatic systems sometimes experience serious difficul-
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ties owing to condensation and freezing of moisture contained in the compressed
air, by which the mechanism becomes clogged and its working prevented.

Even where the working is not absolutely prevented under these con-
ditions, it frequently becomes necessary to raise the pressure so high in order
to compensate for losses in pressure at distant switches, that there is danger
of throwing near switches under train, in case leverman makes an im-
proper movement at such a time, as it is certain that as generally installed,
detector bar connections are not sufficiently strong to resist any considerable
increase above the normal working pressure in a pneumatic plant. It is there-
fore doubtful whether, during extreme cold weather, it is ever safe to attempt
to work from one pneumatic machine, switches and signals located so far from
the tower as to require any increase over normal working pressure. Unques-
tionably the safer practice, at such times, is to temporarily abandon the work-
ing of such switches and signals, as is often done, though this of course
causes much troublesome delay and expense.

In the electric system no such condition exists, as the ‘electric pressure’ is
exactly the same on the switch or signal motor located at a distance of five
thousand feet as on one located five hundred from the tower; moreover, the
system is so arranged that the throwing of a switch lever while train is over the
switch would cause the blowing of a fuse on the machine, thereby opening the
circuit.

In the foregoing statement no effort has been made to describe in detail
the appliances and circuits employed in the Taylor electrie system of interlock-
ing; our object has been solely to point out the need of signal equipment on
American railways and to state, without prejudice, the principal merits and
defects of the several interlocking systems at present employed in order to aid
such railway officials as have not had opportunity to acquaint themselves with
the facts above set forth, to make an intelligent comparison between such
systems.

The Taylor electric system is in the fullest accord with modern engineer-
ing practice which has shown, after years of experiment, that transmission of
power to a distance can be more satisfactorily accomplished by means of elec-
tricity than by any other agency and, while there is no reason to doubt that this
system will be improved in the future as in the past, we feel warranted in
claiming at the present time that it represents the very highest development
of the art of signaling, embodying features of safety, economy and general
applicability not possessed by any other system in use in this country or abroad.

In the following pages will be found detailed deseriptions of the principal
circuits and appliances employed by the Taylor Signal Company and we shall
be pleased, upon request, to furnish any additional information desired by

railway officials upon this subject.
TAYLOR SIGNAL ((OMPANY.
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] ’ OPERATION OF THE TAYLOR ELECTRIC INTER-
' LOCKING SYSTEM

The essential working parts of a Taylor Interlocking Plant consist of the
following :

1—A Storage Battery or other source of electrical energy.

2—An Interlocking Machine, in which mechanically interlocked levers are
suitably connected with the circuit controllers of the various switches and
signals and are provided with electro-magnetic indication devices.

3—Insulated Wires for conducting current from circuit controllers of
interlocking machine to the motors of the various switches and signals.

4—Switch and Signal Motors (or Solenoids), provided with suitable means
for automatically opening operating circuit immediately after switch or signal
has performed its proper movement and is locked in position and provided with
suitable means for automatically closing indication circuit at the same time.

5—The various Signals and Switches to be operated.

Insert B shows a switch, a two arm home signal, a distant signal, a dwarf
signal; and in diagramatic form, are shown the battery, interlocking machine,
circuit controllers, indicating mechanism, wiring, switch and signal motors
ete., required for the working of this switch and of these signals by the
Taylor system. ‘

The following description is designed to give complete information as to the
functions of and relations existing between, the various devices employed in
this system and particularly as to the controlling and indicating circuits :—

INTERLOCKING MACHINE

Bach lever of the interlocking machine is provided with a cam slot by
means of which intermittent motion is transmitted to the corresponding tappet
bar. Interlocking between the several levers is effected by these tappet bars
and by cross locking in the usual manner. The circuit controllers consist essen-
tially of brushes supported on fixed blocks of insulating material and contact
strips carried on movable blocks of insulating material connected to the levers.

During the first part of its travel, a lever moves the tappet bar through
one half its stroke by means of the cam slot. During this part of the move-

~ ment no change is made in the electrical connections as the contact pieces slide
along the same brushes. This movement effects the preliminary locking of
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routes conflicting with the new position of the lever. The middle part of the
travel of the lever carries the contact pieces from brushes at one end of the con-
troller to brushes at the other end. During this part of the travel the tappet
. bar remains stationary and the lever is stopped at this point by the latch L,
where it is held until released by the indication magnet I. After release the
lever can complete its travel. During this final movement the electrical con-
nections remain as last formed and the tappet bar is moved the remainder of its
stroke, releasing other levers not conflicting with the new position of the lever
moved.

The switch movement is controlled by means of two wires in addition to
the main common wire and the indication currents which are generated by the
switch motor itself are transmitted through the same wires and an indication
common. In one position of the lever one of these wires is the control wire and
the other the indication wire. In the other position of the lever these condi-
tions are reversed; that is, the wire which was before the control wire is now
the indication wire and the indication wire becomes the control wire. Iach of
these wires is connected to two brushes in the circuit controller, one brush at
each end. Inoneposition of the lever one of these wires is connected to the posi-
tive end of the battery through the coils of the safety magnet S and operating
bus bar, and the other wire is connected to the indication common through the
coils of the indication magnet I and the indication bus bar. In the other posi-
tion the connections are transpose.

SWITCH MOVEMENT

The switch movement is also controlled by a pole changing switch P, lo-
cated at the switch. This pole changer is shifted automatically by the lock
bolt in the last part of its movement and after it has passed entirely through
the lock rod, connection being made between the movable part of the pole
changer and the lock bolt by mechanism represented by the rod r, in the dia-
gram. The pole changer consists essentially of two movable contacts and
eight fixed contact points. Each armature terminal is connected to two of the
fixed contact points. One field terminal is connectel to two other fixed con-
tact points and each control wire is connected to one of the two remaining fixed
contact points. The other terminal of the field coils is connected to the main
common. The connections are such that in one position of the pole changer,
terminal a, of the armature is connected to one of the control wires and ter-
minal b is connected to the field coils; in the other position, terminal b is con-
nected to the other control wire and terminal @ to the field coils.

In the diagram the functions are shown in the “normal” position. In
this position the switch normal control wire is connected to battery, but no cur-
rent flows because it is disconnected at the pole changing switch. If the lever
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3 is reversed,the reverse control wire is put in connection with battery and a cur-
rent flows from positive side of battery, through contact K, operating bus bar,
fuse wire f? , safety magnet, circuit controller contacts 6 and 8, the reverse con-
trol wire, pole changer contacts 16 and 15, switch motor armature, pole changer
¢ontacts 11 and 12, the field coils to the main common return and back to bat-
tery. The current continues until the rail switch has completed its movement
and is locked when the lock bolt shifts the pole changer, from contacts 15-16 to
contacts 13-14 and from contacts 11-12 to contacts 9-10, disconnecting the re-
verse control wire from the armature, connecting the terminal ¢ instead of b
with the field coils and connecting the terminal b with the reverse indication wire.

An electric motor when driven by a current tends to develop an electro-
motive force in opposition to the driving electro-motive force. After the
driving current is cut off, the armature continues to rotate from acquired mo-
mentum and continues to develop this counter electro-motive force. The new
connections made by the pole changer as above described are such that the cur-
rent so developed leaves the armature at terminal a, passes through the field
coils in the same direction as the driving current flowed, thus maintaining their
magnetization, through the main common to the indication common, through
the indication common, magnetic cut out H, switch J, indication bus bar,
indication magnet I3, circuit controller contacts 4 and 2, reverse indication
wire, pole changer contacts 10 and 9 to the terminal b of the armature, there-
by energizing indication magnet I3, which effects the release of locking on
lever 3 in the following manner:

Before indication current passes through in hcatlon magnet I3 | latch
12 is in a position horizontal with lever 3 and is held in this position by the
dog P3 which thus prevents the completion of the stroke of lever 3, because
the projection Q3 , engages with a similar projection on the end of L3

When indication magnet I3 is energized, its armature T? is attracted,
forcing upward a plunger which strikes dog P? in such manner as to throw it
from under latech L3 permitting the latch to drop and the stroke of lever to be
completed.

From the above it will be seen that to cause the indication current to flow
through the indication magnet I3, requires the fulfillment of three conditions:
First, the driving current must be cut off; second, the indication wire must be
put into connection with the armature, and third, the connections between the
armature and fields must be reversed. The first of these might be caused by a
broken wire; the second by crossed wires; the third would require two breaks
and two crosses just right. The three together require pre-arranged mechanism
and movements which would be impossible of accidental creation.

While a switch is being moved a cross between the normal and reverse
wires would send current from the battery back through the indication magnet,
but a false indication is prevented in the following manner:
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et S, is placed beneath the indication magnet I* and the
rests normally on the poles of the safety magnet.  All cur-
vs from the battery to the control wires must pass through this
t. In the case of a cross between the two wires, the whole current,
at flowing out through the switch motor and that flowing back through
dication magnet must pass through the safety coils so that if the whole
qrrent came back through the indication magnet, the current in this magnet

“aﬂa.fety magnet and is a quarter of an inch away from the indication mag-
dication magnet cannot lift the armature. A break at the same time
v of the wires concerned, even in the safety coils themselves, would cut off
~ the current since they are in series.

Putting the lever 3 back normal connects the normal control wire with bat-
tery through the safety magnet S. This sends a current through the switch
otor entering the armature at b and leaving at a, that is, in reverse direction
hat sent through it in reversing the switch, but the current flows through
‘the fields in the same direction as before. The armature rotation is conse-
quently reversed and the switch rail is moved back to its normal position. At
the end of the movement the pole changer P, is shifted back to the position
~ shown in diagram and the indication current is generated as before. It, how-
ever, leaves by the terminal b and returns to the terminal ¢ through the normal
dication wire which, before was the reverse control wire. All currents flow

“in the field coils in the same direction.

X The pole changer P, besides being operated automatically by the lock bolt
in the final part of its movement is, during all the intervening time, under con-
“trol of the lever by means of the magnets M and M’. The magnet M, has one
‘ terminal connected to the normal control wire and the other to the main com-
~ mon wire. The magnet M/, has one terminal connected to the reverse control
wire and the other to the main common wire. When the normal control wire is
connected to battery, current flows through the magnet M, and when the reverse
control wire is connected to battery current flows through the magnet M’.
fThese currents are strong enough to shift the pole changer whenever it is free
from the lock bolt which is during the whole switch movement and all of the
lock bolt movement except the first and last three quarters of an inch. If the
ever 3 is reversed to reverse the switch, current is sent out through the reverse
‘control, through the switch motor in the proper direction to reverse the switch
through the magnet M’. 21};:3 current through the magnet M’ tends to hold
: pole changer in position to maintain the current in the motor. If for any
ason it is desired to put the switch back normal before it has completed its
movement, as, for instance, when the rails are blocked by snow, it is
essary to put the lever back normal when a current is sent out through
control wire and the magnet M. The magnet M being energized
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shifts the pole changer to the other side and into position to send the current
from the normal control wire through the motor in the direction to put the rail
switeh normal, at the end of which movement the pole changer is shifted back
to the position shown and the indication current is developed as before. No
current is sent through the indication magnet when the magnet M shifts the
pole changer, for the reason that the controller connected to the lever is in the
wrong position with reference to the pole changer and none is developed should
the magnet fail to work for the reason that the connections between the arma-
* ture and field coilsare wrong to develop it. They would have to be reversed
for this to occur. A simple circuit breaker not shown in diagram, operated
automatically by the switch movement is provided for cutting off current from
the magnets M and M’ when the switch is home and locked in either position.

v

HIGH SIGNAL

The two arm home signal No. 2 is represented as being operated by one
lever and one operating machine through a switch box connected to switch
No. 3 as a selector. Each of the arms is provided with a counterweight lever to
each of which one end of a chain is attached. The chain passes over a chain
sheave attached to and rotated by the operating machine.

The chain sheave is provided with webs for gripping the chain.  If the
motor is rotated in one direction, one of the counterweight levers will be
lifted, and if rotated in the opposite direction the other lever. The
direction of rotation of the armature is determined by the position of the
contacts in the switch box, and this is controlled by the position of switch
3. To each of the signal arms a circuit breaker is attached. The ecir-
cuit breaker connected to the upper arm has two pairs of contacts, one
pair for controlling its own motor ecircuit, and the other pair for closing
the distant signal circuit, when the home signal is clear. The -ecircuit
breaker for the lower arm has only one pair of contacts, as there is no distant
signal to be controlled by it. The signal controller connected to the signal
operating lever in the interlocking machine has one normal and one reverse pair
of stationary contacts, and one sliding contact piece connected with and moved
by the lever. One of the reverse contact points is connected with the positive
end of the battery, and one of the normal contact points is connected with the
indication common wire; the other two contact points are connected with one
terminal of the indication magnet, and the other terminal of the indication
magnet is connected to the signal control wire, only one wire being required
for either a single or double arm signal for both control and indication.

If the lever 2 is reversed, the control wire is connected with the battery
through the indication magnet I2 and the sliding contact piece of circuit con-
troller. The current then flows through the indication magnet, the control
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wire, the two circuit breakers G and G2 in series, the field coils F2, one of the
sliding contacts of the switch box, the armature A2 entering at a?, and leaving
at b2, thence through another sliding contact in the switch box to the main
common wire. This current, if the switch box is normal, causes the armature
to rotate in such direction as to clear the upper arm. When the arm is clear
the upper circuit breaker G2 opens this circuit and at the same time closes the
distant signal circuit. The circuit breakers are shunted by the high resistance
brake magnet B* so that the current is not stopped entirely but is reduced to a
very small quantity by the great resistance of the magnet. The energizing
of the brake magnet sets a brake on a disc carried on the armature shaft, and
holds the signal clear so long as the lever 2 remains in the reverse position. The
current which operates the signal motor was shown to have passed through the
indication magnet I? . This is done for the purpose of releasing the lever 2,
from the latch L? and permitting it to make its full movement to the reverse
position. This is not in a strict sense an indication of the clear position of the
signal, in fact no indication is necessary of the clear position of the signal, as no
locking is released by the final movement of the lever except that between the
home and distant signal and this is provided for in the circuit breaker controlled
by the home signal. When the lever 2 is put normal the circuit through the
brake magnet is broken at the controller, and the control wire put into connec-
tion with the indication common through the indication magnet. This releases
the brake and permits the signal arm to return to the normal position by the
action of the counterweight. The falling counterweight also drives the motor
armature backwards. The rotation of the armature tends to develop an electro-
motive force and when the signal arm is nearly normal, the circuit breaker G2
is replaced in its normal position, thus closing a circuit for the current de-
veloped in the armature. This current leaves the armature at the brush b,
passes through the switch box and the main common to the indication common,
through the indication common, the coil H, the indication bus bar, the indication
magnet, the control wire, the circuit breakers, the fields F? | the switch box,
and back to the armature at ¢®>. This current energizes the indication mag-
net I2 and effects the release of the lever as described in the case of a switch,
permitting the final part of its movement to be made. It also serves to check
the rotation of the armature and serves the purpose of a cushion to the falling
counterweight. If the switch box is reversed when the lever 2 is reversed, the
current after it passes through the field coils, goes through the switch box and
enters the armature at b and leaves at a*> . This rotates the armature in the
proper direction to clear the lower arm. In this case the brake magnet is cut
into circuit by the lower circuit breaker G.  When the lower arm is put normal
the indication current is developed in the same manner as that described for the
upper arm. It flows in the same direction and in the same wires except as to
direction in the armature and the two wires connecting it with the switch box.
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DWARF SIGNAL

The dwarf signal is operated by a solenoid having two windings, one of low
resistance called the working coil and designated by W in the diagram, and one
of very high resistance called the retaining coil and designated by R. It has
two circuit breakers controlled by the signal arm, one of which controls the in-
dication circuit, and is closed only when the signal is normal, the other con-
trols the working circuit, and is open only when the signal is reversed. The
dwarf cireuit controller connected to the operating lever consists of eight fixed
contact pieces and two movable contact strips. Two of these contacts at each
end of the controller are long, that is they connect with the movable strip dur-
ing the preliminary and final movement of the lever. The other two at each
end are short, so that they make contact with the other movable strip only when
the lever is stopped by the lateh Lt .  As it is impracticable to obtain a dynam-
ic current from the solenoid for indication purposes as is done in the case of
the switch and signal motors, we get the indication for the dwarf signal from the
battery.

One terminal of the indication magnet is connected permanently to the
positive pole of the battery and the connections to the dwarf circuit controller
are such that when the lever is at the normal indication point the control wire
is connected to the indication bus bar and the free terminal of the indication
magnet is connected to the indication wire. At the reverse indication point
the control wire is connected to the positive pole of the battery, and the free ter-
minal of the indication magnet is connected to the negative of the battery
through the indication common and main common wires.  In the full normal
and reverse position the control wire retains the connections that it has at the
corresponding indication points, but the indication magnet is cut off to prevent
unnecessary waste of current and heating of the coils. When the lever 4 is re-
versed, the control wire is connected to the battery and the current flows
through the working coil W, the circuit breaker G* to the main common.
This pulls the signal arm to clear position at which time the circuit breaker
opens and cuts in the retaining coil which is in shunt with it. The current in
the retaining coil holds the signal in the clear position. The indication magnet
is connected to the battery at the indication point, for the purpose of releasing
the lever to make its final movement to the reverse position. As in the case
of the high signal this is not an indication of the clear position of the signal,
but in this case also no indication is needed, for the reason that no locking is to
be released by the final movement of the lever to reverse position. This arrange-
ment is employed merely for the purpose of obtaining uniformity in the con-
struetion of the switch and signal levers.

When the lever 4 is pushed back to normal, the circuit through the retain-
ing coil is broken and the signal falls back to normal. When it reaches the
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normal position, the circuit breaker D connects the indication wire with the
common at the signal; and as the movement of the lever to normal has put the
free terminal of the indication magnet I* in connection with the indication
wire, a current flows through the indication magnet and effects the release of the
lever from the lateh L*, permitting it to be pushed back into full normal
position.

PROTECTION FROM CROSSES

To guard against the bad effects of crosses between any of the wires, we
employ the following very simple and effective scheme: J and K are two elec-
trically independent switches held normally closed by current in the coil C.
The switch K, when open, cuts off the battery from all functions. The switch
J, when open, cuts off all wires from the indication common. Current energizing
the coil C flows from the positive pole of the battery through the coil, the indi-
cation common and the main common, back to battery. Another coil of low
resistance H, is placed on the same magnet core with the coil C. This
coil H is cut into the indication common and forms part of it. All indication
currents from switch and signal motors flow through the indication common
in the direction indicated by the arrow, and the winding of the coil H
is such that a current in this direction tends to help the coil C in holding the
switches closed. It can easily be seen that since the indication common is
connected at its outer end to the main common and this to the negative pole
of the battery that any current that might flow from the battery through the
coil H would flow in the direction cpposed to the arrow. Current in this diree-
tion in the coil H tends to neutralize the effect of the current in C, and throw
the cut out open.

It will be seen by an inspection of the diagram that all wires which would
be next operative, that is, wires that are in operative connection at the fune-
tion are connected at the interlocking machine to the negative pole of the bat-
tery through the indlication bus bar, the switch J, the coil H, the indication
common and the main common so that current reaching any of these wires cn
account of being crossed with a live wire will flow back through the coil H in a
direction to open the cut out and thus cut off the current which might other-
wise effect a movement not wanted. ‘

The resistance of this return path through the coil H is made less than .
that through the motor and main common, so that the greater part of the
current, due to a cross, must flow back through the coil H. The windings of
the coils H and C are so proportioned that any current, due to a cross, strong
enough to move a motor will throw the cut-out open and cut off all current
from the crossed wires before it has time to move the motor.

The indication common is led out to a distance from the tower where it is
joined to the main common. This is done to avoid the effects of the drop in
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potential in the main common due to the working of a switch or number of
switehes. If the indication common were connected directly at the battery,
this fall of potential would tend to send a current back through the indication
wires of the other functions not being operated and would in some cases open
the cut out unnecessarily and cause annoyance. By joining the indication
common to the main common at a distance from the battery, this fall of poten-
tial is entirely avoided and is just as safe since a break in either would open the
cut out.
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SEcTION 1 31

HOW TO ORDER

TO ORDER APPARATUS LISTED

All of our latest devices and many of those which have been superseded
are illustrated, described and listed on the following pages. To order success-
fully, give, in addition to the regular shipping instructions, ete., the ORDER
NUMBER and SECTION NUMBER together with such additional specifica-
tions as are required. The following examples will indicate the desired
practice. Example 1. TFor a dozen Switch Motor Brushes, the order should
read, “12-No. 566 Sec 10.” Example 2. TFor a complete 110 Volt Signal
Machine with Pole Fastenings for mounting on an Iron Pole 63” outside diameter,
the order should read, “1-No. 1255 Sec 25, 110 Volts, Clamp 777.”

TO ORDER APPARATUS NOT LISTED

Some of the appliances first installed, and which have been superseded by
improved devices, are not illustrated. We are, however, prepared to furnish
duplicates of all such apparatus. In ordering a device of this kind, give its
correct name and exact location, together with such additional information
as circumstances warrant. The proper name may be found by reference  to
a like part that is illustrated.

PATTERN NUMBERS ARE NOT ORDER NUMBERS

Attention is called to the fact that the listed order numbers are not the
numbers which occasionally appear on castings. Therefore,in ordering, care
should be taken to see that the proper order number is given and not the pat-
tern number.

BOLTS, LAG SCREWS, ETC

Commercial bolts, screws, lag screws, ete., are not furnished except where

otherwise stated as, for example, in 2607 Sec 12, ete. In Section 39 is
“given a list of the commercial bolts, screws, cotter pins, ete., listed herein .

SYSTEI EMPLOYED IN THE LISTS AND CUTS

Wherever feasible, we have shown assembled, or in groups, the parts that
naturally belong together and by so doing, have indicated with greater clear-
ness than could be done by description, the use and location of the individual
parts. To each of these groups we have given, in heavy type, a number, which,if
rightly used, will facilitate the finding of any small part, thus: If 088 section
5 is called for, it will be found listed as a Cotter Pin for 2560, which number,
being shown in heavy type, is quickly located. =~ Wherever both new and old
parts are shown in the same cut, those of later date will be found listed in
connection with the number for the assembled device. Thus, under 1255 sec-
tion 25, binding posts 1713 and brush holders 1687 are shown because bind-
ing posts 2557 and brush holders 2558, which are illustrated, have been
superseded by the former numbers.
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SEcTION 2 33
INTERLOCKER

DESCRIPTION

A standard Interlocking Machine is shown on the opposite page. Fig. 1
is a rear view showing the terminal and fuse board, Fig. 2 an end view, with
the case cut away to show the relative location of parts and Fig. 3 is a front
view showing the locking. It consists in general of the frame work, the case
(H), the terminal and fuse board (A), the locking (G) and the various levers
(D), with their guides (E), controllers (C) and magnets (I and S).

FRAME WORK

The frame work is made in three styles, depending upon the number of
sections (a section consists of 8 lever spaces) and the amount of locking. For
machines not exceeding one and one-half sections, the construction shown on
pages 35 and 39 is employed, in which a single pedestal is used, supporting
the whole. For machines exceeding one and one-half sections and having a
moderate amount of locking, the construction on the opposite page is em-
ployed, in which two or more legs are used for supporting the mechanism. TFor
machines having a great amount of locking, the construction is similar to that
indicated on the opposite page, with the exception that a double row of locking
plates is used, one above the other. This is known as a “ Double Tier” in-
terlocker. '

The various parts included in the frame work are shown in section 4.

CASE
The case shown at (H), is intended to enclose the controllers and levers
only, leaving the terminal board and locking exposed. ‘Glass doors in the top
permit access to all enclosed parts. These doors, if desired, may be sealed or
locked to prevent tampering with the indication mechanism. The construc-
tion is such that any lever, guide, controller or magnet may be conveniently
removed when necessary.

TERMINAL AND FUSE BOARD

The terminal and fuse board, as its name implies, is the place where all
wires terminate and where the various circuits are fused..

It consists of a slate slab, made in sections, which, with its three bus bars,
runs the entire length of the machine. The upper is the operating bus bar to
which all switches are connected; the lower is the operating bus bar to which
all signals are connected and the middle is the indication bus bar common to
all switches and signals. In the cut, insert B, both upper and lower bars
are shown as one. The various incoming wires, together with those from the
battery, the various magnets and from the circuit controllers, terminate in
binding posts or fuse posts, as the case may be, which are mounted on the board
in an orderly and systematic manner. The terminals and fuses for each lever
are directly under it and numbered to correspond. The arrangement is such
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that any wire, magnet or other electrical part may be conveniently and quickly
disconnected from all others for testing purposes.

The connecting wires, running from the terminal board to the various
controllers, are made up in sets, bent to fit and taped together as shown in

section 7.
LOCKING

The locking parts are shown in section 6 and consist of the tappet bars,
dogs, guides, ete.  Locking between the various levers is effected by the tappet
bars and eross locking in the usual manner.

LEVERS, CONTROLLERS, MAGNETS, ETC
The various parts to be deseribed under this head are shown in figures 2,
4 and 5. ;

The lever (D) slides in its guide (1), is held in place by the caps (F) and
by the adjacent lever guide. The lever is provided with a cam slot (U),
which gives an up and down movement to the tappet bar (V).  The dotted
circles (1 to 5), in the cam slot (figure 4) indicate the position of the tappet
bar which corresponds with like numbered positions of Z. The lever is con-
nected to a sliding contact block (Z) by the rod (W), the contact block being
thereby foreed to move with the lever and to assume the positions 1to 5. The
levers are provided with handles of different colors, as required, and explained
in section 5. A short lever (shown at 3096, section 5) is used when two
switches are tobe operated at once. [t is always used in connection with a
standard lever to which it is connected by a bar (1413, section 5), also shown
abovelever (D), figure2.  The short lever has no cam slot, the locking being
provided for in the long lever. It is, however, provided with its lever guide,
controller and sev of magnets, the same as a long lever.

The lever guide (I5) is fastened to the frame work.  The springs, latch,
dog, cam, ete., are all mounted on this guide, as shown in figures 4 and 5, and
are held in place by the adjacent guide.

The magnets (I and S) are fastened to the lower surface of the lever guide,
as shown. I is the indicating magnet and is used on all levers. S is the
safety magnet, used only on switch levers.

The controller (C) consists of the brushes, (X-X, Y-Y) fastened to fixed
blocks of insulating material, shown at either end of the controller, and the
sliding contact (Z), with its connecting rod (W).  The number, kind and ar-
rangement of brushes are shown in section 5, also in diagramatic form in the
cireuit, insert B.

The indication selector (B) is used only with switch levers. It is oper-
ated by the working current and so connected that it throws in one direction,
when the lever is reversed, and in the other when it is put normal. Its fune-
tion is to close only that indication circuit which corresponds with the position
of the lever and leaves the other open.
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OPERATION

The method by which a lever is prevented from completing its stroke, and
thereby unlocking conflicting levers, until the function, controlled by said
lever has assumed a position corresponding with its new position, will be un-
derstood by following the changes which take place as the lever is moved
through a complete stroke.

Taking as an example the switch lever illustrated on page 36, in which
figure 4 represents the lever in its “full normal” position (1) and figure 5
the same lever in its “ reverse control and indication” position (4).

In passing from position 1 to 2, the tappet bar (V) is raised, thus locking
all conflicting levers and the projection (M), on lever (D), coming in contact
with projection (K), on lateh (L), causes said latch to assume its figure 5
position, thus bringing projection (J) into the path of the tooth (Q), as shown
in figure 5.

In moving from position 2 to 3, the tooth (Q) coming in contact with a
similar projection on the cam (N) causes it to revolve into the horizontal posi-
tion (shown dotted in figure 5), thus forcing dog P into the position (figure
5) and locking L in its horizontal position.

In moving from 3 to 4, the cam (N) is revolved into the position shown
by full lines (figure 5) and the lever is stopped at position 4 by the tooth (Q)
coming against projection J. Meanwhile Z, having come into contact with
brushes X-X, completes the battery circuit to the motor, causes the switch to
be thrown and locked in position, the indication current to be sent
back through magnet I, lifting armature T and causing plunger R
to strike dog P and throw it out from under latch I.. The latch, being
thus released, drops to its figure 4 position and permits the lever to move from
position 4 to 5 thus completing the stroke and, by lifting tappet bar V, un-
locking the levers which do not conflict with the new position of lever D.

The stroke from reverse to normal acts in the same way. Signal levers
also operate in the same manner, with the exception that on the reverse stroke,
when contact Z is in position 4, current is sent through magnets I from the
battery, giving an artificial indication and allowing the lever to pass to posi-
tion 5 for the reasons explained on page 24. The function of the safety
magnet (S) is explained on page 21.

In conclusion we wish to call attention to the following facts:

+ 1st. Due to the locking, the lever (D) could not have been moved at all
had any conflicting routes been set up.

2nd. That being free to move and, by virtue of the mechanical construc-
tion employed, the lever (D) is foreed to stop at position 4 and hence prevented
from passing to position 5 and unlocking conflicting levers until an indication
is received which, in the Taylor system, is proof positive that the switch

~ has been moved to, and locked in, a position corresponding with that of the
lever.
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3rd. That a lever once moved to, or beyond position 3, it can neither
move forward beyond position 4 nor back beyond position 2 without an indi-
cation, which cannot be given unless the function is locked in a position corres-
ponding with that of the lever.

DIMENSIONS

Attention is called to the small amount of space required by the Taylor
interlockers.

The width over the case is less than three feet. The over all length in
inches may be found by multiplying the total number of lever spaces by 2 and
adding about nine inches extra for the case.

Thus a nineteen section machine (152 spaces), the largest thus far built,
would be about 26 feet long requiring a tower 12’ x 30’ inside dimensions.

ILLUSTRATIONS

On pages 35 and 39, is illustrated in two views, the type employed
when not exceeding 12 lever spaces are required. While not up to date in all
particulars, the cuts serve to indicate the compactness and general arrange-
ment. The incoming wires are brought up through the hollow interior of the
pedestal. A case, not shown, goes with the machine.

On page 6 is shown the nineteen section machine, in use at the eross-
ing of the C. R. I. & P. and L. S. & M. S. R. R.’s, with the C. M. & N. and I
C. R. R.s at 16th and Clark Streets, Chicago. The corresponding track plan
is shown on insert A.

On page 40 is shown the seventeen section interlocker, in use at the
crossing of the C. R. . & P. and B. & O. R. R.’s at South Englewood, Chicago.

The corresponding track plan is shown on insert C.
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INTERLOCKER

The following list of parts will indicate what is required when it is de- -

sired to add a new lever to an existing interlocker of the type shown on page
32.

Order

No.

|
LIST OF PARTS.

3174, Switch Lever parts required when adding a long Lever 3097 Sec5 :—
Terminals, ete., 2318 Sec 7, Lead Wires 3082 Sec 7, Lever
3097 Sec 5, Guide 3098 Sec 5, Controller 2560 Sec 5, Magnets
2754 Sec 5, Indication Selector 2550 Sec 5, and parts, as follows,
to be specified: Grip 3073, 3074, 3077 or 3078 Sec 5, Caps 1222
or 1445 Sec 5, Tappet Bars 3152 or 3153 and other locking parts
BBIC: B, 1 e et ot o m e it o P i g i 8 A g B 8 s sries sty s | 5 e B E
3175| Switch Lever parts required when adding a short Lever 3096 Sec 5 —
Terminals, ete., 2318 Sec 7, Lead Wires 3082 Sec 7, Lever 3096
Sec 5, including Bar 1413 with two Studs 1412 Sec 5, Guide 3098
Sec 5, Controller 2560 Sec 5, Magnets 2754 Sec 5, Indication
Selector 2550 Sec 5, and Caps 1222 or 1445 Sec 5, as specified.
No locking parts required............... ... s
3176| High Signal Lever parts:—

Terminals, ete., 2319 Sec 7, Lead Wires 3081 Sec 7, Controller
2676 Sec 5, Lever 3097 Sec 5, Guide 3098 Sec 5, Magnets
2759 Sec 5, and parts as follows, to be specified:—Caps 1222
or 1445 Sec 5, Grip 3075 or 3076 Sec 5, Tappet Bars 3152 or 3153

and other locking parts Sec 6 ............................... etk v 2 ( s
3177| Dwarf Signal Lever parts:— |
Terminals, ete., 2320 Sec 7, Lead Wires 3080 Sec 7, Controller ‘
2673 Sec 5, Guide 3098 Sec 5, Magnets 2763 Sec 5 and

parts as follows, to be specified:— Caps 1222 or 1445 Sec 5, ‘
| Tappet Bar 3152 or 3153 and other locking parts Sec 6

Order by Section and Number.

S
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Order ‘
Yo, | FRAME. |

011 | Bolt with Nut, holding single beds to legs 1493 . ... ..... ... ... .. Jhes o B s 3
012 | Bolt with Nut, holding single beds to stand 2338. ... ............ ........ . ..
0149 | Bolt with Nut, holding double beds tolegs 1376. ... ............. ........ forsados
1048 | Nut for 3065... ... . .
1104 | Screw holding Bracket 1393 and others to beds. . ........... .. .. ... ... ...,
1179 | Bar supporting Controllers, drilled as required. .................. ........ ...
1303 ‘ Single bank (8 lever) lodking platen . « o & uwwr s e s s mms s mm s onwms s slsmssemnes|ados
1362 ‘ Double bed; 24 levers: . :csassmeismnsme ot s miisoss 8w a|s@assmas lis .5
1363 Double bed, 32 levers. ... ... ... ..
1376  Leg for 1362 or 1363 . ... . ... .. e
1393 | Bracket supporting Controllers, superseded by 1568 ............. ... ... ....
1437 | Bar supporting Lever Guides, drilled as required............ ... .. AP
1498 | Leg for 8086, over 12 1eWers i ;g o v imerswnssw s vnmas s wn s wiss s vy s [wos s wm s [omss
1557 , Bracket supporting Terminal Board, superseded by 1568 .. ... ... ... ... ....
1568 | Bracket supporting Controllers and Terminal Board. ................7.... [t
1642 | Half bank (4 lever) locking plate. . ... .:........oooooo s
9338 | Stand for 3086, 12 levers and under. . ............ ... ... ... ..
2451 | Screw holding Brackets 3094 or3095. . ... ... ... ... e [
2453 | Screw holding Bar 1179 to Brackets 1393 or 1568. .. ... ...... ... ............
92462 | Screw holding bar 1437 to Brackets 1393 or 1568. . ... ... ... ... ...... .. ....
9474 | Screw holding 1303 or 1642. .. .. ... .. ...
8065 | Bolt used on long interlockers for joining beds. ........ ... .. .. ... .. ... .. .. ..
3086 Sirllgle bed made in various lengths, varying by fours, from 8 to 48
BNBEES ) o 13050 60 0 s 05 vt g B0, 5 1 VB 1 5, 515 0 B AT RN 05 A APTRR. SR
3094 | Bracket for supporting right end lever guide. ............. .. .. .. ‘ ............
3095 | Bracket for supporting left end lever guide. . .................. .. lsswpsamel veme

PAGE 42.

1362 Should read 1363.
1363 Should read 1362.

Order by Section and Number,
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INTERLOCKER
FRAME
13621363
e )
D A (T
2338 1493 * 1376
e (=)
7 — \ ol
| 012
1393 i 1568 1557 . 0149
| an 2453
J 2474
3095 3094 1104
%;g]:u:l:}:ﬂ% R | 5 O
R 7SL°T‘7(I)]IIIIHHIII'[IKOY\ZASl
. 0 Tl 8 8 1 b e i
—SLO0T 3
i i G O D=
s 3 € ) T T T =g O O 2462
79 LI R 8 R R 2
[T TTIT 1] [T IT T T IT ITTTITIT (048
o — 1 ) ! T 1] ) O D 8
1437 e s SO N D 2 I I T
1642 1303 3065

D



44

INTERLOCKER

SECTION &

LEVERS, CO\TROLLERS, MAGNETS, ETC.

a3

3096 \°

ISES—‘

1364

1440
/423?
/ 1367 (img 1221 1240
1200 1219 €|Z39 - riedl
—s=—C |

N

! Lj ‘ fﬁ
L ——‘*ﬁ%ﬁ»}: '
464% " 2908 STV p %J
2630 L

)
3098
2565
2562 528, 3099
T

2560 2673 ¢

z755}_ " s
2764 J
‘ 2570 3067
3I02—ﬁ /
2724 2904 O C S
2759 2763 - o - i
Pl }__(J]
2?2—5(2;53 5 w027 = 2566 it
y = — _jy;' ; 2565
H & =) 2562 /3099
/ 2569 | v y = - P Wy 1
c4 5 2611 ) __Fess6] D B
4 o
— ¢ \ 3114 088 2561 528 ;3 D
3061 = 2588 — =1
3063 SO0 L, oin P
2550 2676



SEcTION &

45
INTERLOCKER

Order \

035
083
088
443
506
528
536
1066
1069 |

LEVERS, CONTROLLERS, MAGNETS, ETC.

Cotter Pin for 3006 . . .. ... . . e e
Key for 3097, holding Base 1066 .. s :isvssrwscsmszimarrpmizh|meoremossfuoan
Cotter Pin for 2560 and 011 1053 o= DI Py (FRPRpPRe) PP
Number Plate. ... ... e
Washer for 2550........................... e s, g s s o s BB S B H B
Nut for 2550, also 2560 and others. .. ...... ... .. ... ... it i
GripENmtfor 3007 . s smss s ot sas s e A e R s EEI s Res s wands [ [
GEIPIBASE TOT B097 . . . . oo s scimn i e s e s mun s v b5 am 58886 10 885 %5 0 ww s vl s
Threaded Rod for 3097. ....... .. .. .. . .. . . . . .. i Lysagasen|bsss

1070 | Nut for 3097 .. . ..o\

1171
1200
1214
1219

1221
1222
1224
1231
1232
1239
1240
1249
1364
1367
1412
1413
1440
1445
1525
2133
2425
2450
2456

443
1171

2560

2564

e i

74
2676
2723
2724
2725
2754

Blank Number Plate for spare space............ ... .. ... .. it e
Latch for 3098 for Switch Leversonly............ ..ol
Dog Pin for BOOS: 5 i s smsssme s sums s o5 555 55 2387885 35 s v s wss v wen
Do(;r for 3098, with projection, shown dotted, formerly used on blgna]

118 e L7 PO SO PR P PR

[Cam £or 3098, - oo R R

Cap holding Levers to Guides. .. ........... . .. .. . i e
Yoke tor 2058 v msvpmerepasrmes s moss sy 0m i E s @8R E50 [ x50 5o o] it

Spacing Pin for 3098. ... ... . .. e e :

Latch Pin for 3098, . ... . .. e oo
Cam Pin for 3098. .. ... . . ... . e e
Small Pin for 3098 . .. . .. .. e e e
Dog £01 8098, ax v s wsumssemmesmm s we s w3585 S0 s 3ma s e e agu o mmwnen
Lisver £ 3007 .5 ns st ind s omatmmii s Riitmi SR s imasanasas o s w e
Lateh for 3098 . . .. . e
Stud for 3096, also used in 3097 as noted in 3096. ... ... ... ... ... ... ... fro s 0
Bar connecting 3096 to Stud shown dotted on 3097.............. ........ ; 5y

|

|

Guide for 3098, . . ... e ‘
CHp holding End Levers to Guides. . .« vvcsmpssossssawssamazsmosg|ovemmnee
LieVer TOL B096 .5 5 . oo s v w e s 5 ommt o n o nm om0 8 30 me momin § ki g B 8 8 |9 9 o oo [oeee
Number Plate for 3097. .. .. ... . .. . e [
Screw for 3007 . . .. .. e
Screw for 2560 and others........ .. ... . . ... ...
Serew 20T 2550 00 55 me sm s i mm s s ae s ¢ L PSS A RS I F R E R AR S| 0y s nae [

PAGE 45.

Superseded by different Plate. (in ordering give
fiame of interlocking plant and lever number. ) 2
Superseded by different plate. (In ordering give ~  ....oee
name ofinterlocking plant and lever number. ) .
Superseded in recent machines by Controller 3252.
(In ordering give name of interlockine ])1d.ﬂt
and lever number.)
Superseded in recent switch controllers by Spring o
8256. (In ordering give name ot interlock- B
ing plant and lever number. )

Order by Section and Number.

Spring for 2673.... . J GUR A s C R INDSI P
High Signal Controller, Complete. ........ ... ... ... ... ... .. oon- i n e
Core for 2754, . . . e oo e
Brass Screw for 2759 or 2763 . . . . ... e TrE
IStud for 2754, ... .. e B2 B
Indicating and Safety Magnets complete for Switch Lever. PR S e
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Order
No.

2755

2756

2759

2762
2763
2764
2835
2 2836
2839
2848
2908
2935
2944
3061
3063
3067
3073
3074
3075
3076
3077
3078
3096

3097
3098

3099
3100
3101
3102
3103
3104

Indicating Magnet Coils for 2754 or 2759

SECTION 5
INTERLOCKER

LEVERS, CONTROLLERS, MAGNETS, &c.

Safety Magnet Coil for 2754. ... . ... ... ... ... ... ... e
Indicating Magnets complete for High Signal Lever
Screw for 2754, 2759 0r 2763 . .. ... ...
Indicating Magnets complete for Dwarf Signal Lever
Indicating Magnet: Coll £or 2763, ..« i wssii swmsssmpssmansimssamus|emosamis|nsse
Insulating Guide for Terminal Wires for 2754, 2759 or 2763
Insulating Guide for Terminal Wires for 2754 ... ... ... .. . .. .. .. ..........
Cam Spring for 2098 ... ...
Lock Washer for 2754 or 3144
Liateh: SPrfie: FoT8 BODB.. «. u we e o iom o s ia 35 508 0 5 s 6856 5 S50 § 605 5 |Pos s 8y es m ey
Lock- Washer for2754, 2759 07 2763, . : it o vvgineic et smuneieis|gssassis|wans
Pin, Locking Scerews, for 2759 or 2763
Block: £01: D550, 55 n st mmss wss as bmms 5 g ok o SERg s sl (5 en e R e
SETEW NOLATNE 2550 vns o mcys oot go st s bunviast oo 5458 (1 Sstsfiirss 5850 S s |8 o 20| k8 R
Insulator, for separating Controllers, for 2560 and others. ... ... ........ ....
Black: Grip for 3097 for SWILCH .« wrs v s s wmmw cvwimsss ms s smvaamae 0w s om e oass
Blue:Grip for 3097 for Derail, . v s vs s ammas cinesmeinmesmmailonssnass e
Red Grip for 3097 for Home Signal. ........ .. ... . ... .. i i cann
Green Grip for 3097 for Distant Signal... ... ... ... ... .. ... .. ... ... ...
Yellow Grip for 3097 for Movable Point Frog.. . ............ ... ..
Brown Grip for 3097 for Crossing Baror Lock Levers .................... ...
Short Lever, Complete, used with and moved by 3097 when two

Switches are operated together. .. ...... .....................
Long Lever, Complete, for Switch or Signal, with Grip as Qpemﬁed

(See 3073 B s, o 0 s .5 1t s A T A 0 e s 5 o 6
Lever Guide with Dogs, Lateches, ete., complete for Levers 3096 or

3097, specify whether for Switch or Signal THORFBE ;05560 ity ] Wb s wrssl, &3 e
Contact Block with Contacts complete for 2560 andothers. . ... ... ........ ....
Magnet Cores, riveted to Supporting Plate, for 2754
Armature, with Plunger riveted in, for 2754. ... ... ...... ... ....
Armature, with Plunger riveted in, for 2759 or 2763..............
Magnet Cores, riveted to Supporting Plate, for 2759 or 2763....... ........ ...
Wood Screw holding Number Plates 443 or 1171

314-1 Serew holding C‘aps 1992 OF DAL 0 o0 05w sm v omaifiscw simint s 120 sl o oot 20085 3 R

PAGE 46.

3067 Superseded by glass Insulator 4022.

3099 Superseded in recent switch controllersby Contact
Block 3253. (In ordering give name of in-
terlocking plant and lever number.)

Order by Section and Number.
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INTERLOCKER

DOGS, GUIDES AND TAPPET BARS
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DOGS, GUIDES AND TAPPET BARS

48 SECTION 6
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INTERLOCKER

DOGS, GUIDES AND TAPPET BARS

1—All dogs are shown in front and end view and, where necessary, in side
view. All possible drillings are shown in dotted lines on the front view of each
dog. The end views show only the drilling that goes with each number. All
dogs are shown one half size to facilitate selection in ordering.

2—In ordering dogs for repairs, it would be advisable to refer to the proper
dog sheet and give, in addition to the catalogue number, the lever numbers
between which the dog is used and also the slot number (see note) in which it
slides. For example: “1258-A, Levers 22-23, Slot 4.” Note: The slots
are numbered from the top downwards as indicated on the locking plate, 1303
section 4.

3—The one way guides, 1216 etc., are standard and may be ordered by cata-
logue number. Guides of more than one way, 3151 for example, are special and
will have to be specified in detail or their location given by stating the lever
number and whether the guide is the 1st, 2nd, 3rd or 4th one down, commencing
at the top.

Qider LIST OF PARTS

0781 Haller Tor 2150 08 BIB8. . o n .. s s s s mns o oo mm s s mmn e sl s mm s n sk o

719 Tappetbarfor3152. .. ... .. oottt

736/  Pin for 3152 or 3153...................... AR PO Sy O
TOB6|  DETEW & i v 5 s 555 05w o5 i 5 50w 5 6 50 5 & oid 55 S7606 ¥ 555579 6 25 4 G380 5 § & WAL 6 3 00 58 0% o
1218 Lioose Liocking DOZ: : :5.c s ass s o csacss soms § 5o s s s s s osins s ommle 5 oom s s oel [l more
1216)  Guide for Dogs 1215 or 1283. .. ... .. ... . .. ... ..o
1218 BacklockingDog. ... ...t i e
E B | eawalbieimesnmebemnanes e s sl iod i HEG L o)
1218 B “ “ s e e O A R B S G 1 B © Sl e i e e e
1218 C ‘4 B T . VAP I | O [
1218 D £ S e v i it i R e B oy T TG S T A
1218 E Back « ¢ Ll
1218 F  « 59 B o e e B A AT S TR A s s widna sl | Sk as
1218 G« & L S S Ay Sy T ] -
1218 H  « < o T |
1218 I - i D S s A S PR S A St R A S R A | A i s
1257 .« b e et S s Al 6 b gt oo et e PR oo et et e e, BT
1257 A = o T T SR, Je e e Uy T S| ey [
1257 B Blank L T —— s a e e e s —
1258 Back R S S I
1258 A« < B e e o e o o T e T e S re iy o o o r o el
1258 B “ = Ty et S S S ——| e, P
1268 Retaining Guide for Dog 1257-B.. ... ... ...t i
1269 BOTEW . 5w sy muwss 50w 50 s 55 548 0 o508 5 %S08 5 5 RS0 6955 5 3aH6 vas |5 mim s 4 et s e
1275 Back locking o s 2 vie iz s s 5 5ims 08 s o5 w088 58 Bhs 50 5 55 A5 055 5 5ike (5 25
1275| A Front ¢ e o ot B o a8 PO e Pt AT v st b e s o S | i
1275/ B £ - g S papu e SR PR PSR, |
1275/ C 5 £ e e R R o [ s e s e s et A e ey .
1275/ D ¢ “ I N N I
12761 B Back 106Ing OB .. : v s win s e v v 5 £ 008 5 608 £ 5655 09 88 5 5 60 58| &% muw s sl 5 9w s
1275|F  « € L A s L. W SR I, M

Order by Section and Number
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INTERLOCKER

S LIST OF PARTS
1275 | G BacklockingDog. .. ... ... . ‘
1275 H  “ I S e
12051 1« T T DS S S O
1282 | 4 ol AR ) I Y
1282 A Front ¢ . SR S YO st i Do .
1982 B <«
1282 C Back ¢ R NSRS RSN M
1982 | D« e e,
1283 Loose e s o B B BT N NI N B B R
1457 “ L O DS ISR I
1458 T P 7 . A IS
1464|  Back locking DOZ. .. ... oo
1464 | A = = SN S ST S v
1464 | B . S T sl o S i e gl s
1467 & . B e Bt s bttt n e e o At er A LB
1467 | A Front ¢ W
1467 | B Back ¢ A S S
146¢ Front ¢ w
1469 | A = B W
1480 TS O A
1481 ST SIS ORI S
1678 T R IS
1678 | A = . SR SRR
1678 | B Front “ AR SSERE IDSSER MR
1678 | C = . SRS e NSO N
1678 | D Back “ S S S SRS NS
BRI B o B e s mmnn e i 508 e 3 o 8 e
1753 Retaining Guide for 2 strips 2400 ... ... .. oo
1754 Retaining Guide for 1 strip 2490... ... . ..o o
1811 Front 106KINEDOE. . -« « + e e veevrnessamnneemineeeiimeaned|viiii|eans
1811 A e o A R AR IS
1814 COTDINE DO, 50 565 5ne s T 300555008 5§55 8 90055 955 015 00| 350w e as
1814 | B B B sy S T CE A BT EERY SRR A i el an e e
1814 | C B M e e s ek s 1 e sk S S B E D A BB e g . | 555
1815 Bk Toeking DOZ: «.co s » s s s s sosnn s s sins oitasm s oo e x mssc | sese e m om0 |
1815 | A = - e e 3 ) 8 R S 5 0 oy i e . i
1815 | B £ “ B s A E B G S E B A T 3 | e ey |
1815 C Front B e et G T A S e T B 0 5 B B N | e 5 e
1815 | D £ & T R . T, oy i T
1839 P pet Bar O BLSB s o s oo ot scn vn s oo mneri e i 2 2 80 [ s
1942 Back: loeking DO, . i o 55 5 5 560 & wims s s 2 am0 5 womss o wnde o am am el o s s Sl
1942 | A € = B e 2 B S ) S 0 G D 55 S B i
1942 | B o L Bl e s s o OB IR v [ 1.8, 00 1 3 A 5 g s sl s i
1943 Bhoh. B B e e b SRS EAGESSE R PR DR
1943 | A £ i e 1t im0 1) 8 S i | e B B
2164 Back ¢ B e T 8 A B L 3 T R 5 ‘ ..........
2164 | A @ & o S R U 1 6 5 {65 s | 5 o
2164 | B Front or back locking Dog. ............o i %]
2164 | C @ & W e e B b BB S S & v ot o ey et 0 o Bt g
2165 Back JoCKIDG IVQE. « 5 sivs e < v s wics s mora o monin n o win non misin s 4500 4 2wl 0 miosre w5 moid
2165 | A L £ B vt s o o S g e v B A
2165 | B Front PO i
2165 | C ¢ BE v sl 6 B B B A 2 0 i 9 R P
2165 D Back ¢ B o toscames g R B A ) v 1 e S DR RN e

Order by Section and Number
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INTERLOCKER

Or%er1 LIST OF PARTS
2165 | E Backlocking Dog. . ... ...t
2166 “ o O B Bl g e s s e s g S MRS A0
2166 A i “ T T T
2166 B “ “ B e o S B E A S S MR S i i
2166 C = “ B 1 75 s & Ak BIO0 T s o anasms sesz i § sl BT
2192 & ¢ S Pt gm0 D05 8 M5 B s s gt g g 5 e B8 BWR B S 8
2192 A “ ¢ . s grtl iy mazs s smusemenewlgl i BILE
2192 B Front I
D = 0 - S E B R A A 5 E A R i e e A
2192 D Back ¢ e 1 U -
2192 E “ e S LR A DETTORTIE TR o i s 2o w sunenia et 5 3 §
2229 ¢ “ B B S T Pk s e s e e e s el B A o
2229 A “ % B i e iy B R S P D TS B B 3
2229 | B “ “ G o 00 R T 5F ) B 8 ST e i 1
2230 - “ T IR AR A AP A G I BN e ssmsnssimm ol o B
2230 A £ “ R R GO S 6 e m et s s e R
2230 B “ “ B R R e i iy B g @ RS
2230 C B¢ “ i B e BB 5 E RE SERE ABE § §
2230 D Front i 5 0 B 00 B 80 0 5 )l e s 0875
2230 E & i I ST e ) P W L R i menel o
2313 - Retaining Guide for 2 strips 2490. ... ...... ... ... . ... .....
2314 Retaining Guide for 1 strip 2490...........................
2315 | “* I < o o
2430 | Screw, holding Cap 3154 to Locking Plates .. .................
2490 Dog Strip, used for connecting the various Dogs or Dog Strips
which move together. ........ ... ... ... .. ... .. ... . ...
2973 Back lockingDog. .. ..ot
2973 A TFront or back lockingDog. . .......... ... ................
2973 B wwow & s Gr s s e u N A ST G NN A3 B H G A
3150 | Frront locKkIng DO . o i o e umaais eistmaesmmessmassiomesamee
3150 ' A 5 “ o Al R SRR N G N s g g e e e A T
3151 3 way Guide, in ordering see Paragraph 3 above..............
3152 Tappet Bar, Complete, length 16 inches, for single tier Inter-
TOCTCET 41 5 ierm 5 2t B mrie. 9 0 s TR e G 1 i
3153 Tappet Bar, Complete, length 28% inches, for double tier Inter-
TOCRBY". . v, it e 5515 A B 3 SRS B conn oo ms oo e 8
3154 Cap retaining lower ends of Tappet Bars. ....................

Order by Section and Number



SECTION 7

INTERLOCKER

TERMINAL AND FUSE BOARD
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1893 407 2571 506
N w20 &
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3082 %mzo
528 243

1418 =108

2264 @ @
1978 1977

3081
- —LENGTH —}

1507
1510

2847
3085

2456
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SEcTION 7 53

INTERLOCKER

Ul TERMINAL AND FUSE BOARD

806 Washer, used with 2455 or 2456. ..................coioiiiiiiifiieiiilonn
528 Nut for 1418, 1891 or 1892.. . ... ... oot iiiiiiiiiiiiniineei]onnenenn] e
SAGWBane To1 U892, 0 s 0w e 6 sy 4 i 58 w0 5 i & 5t & s & 00 5 16 .5 ‘ ............
846) Thumb Nub for T892 .uu s s s s s s ame s mme s wims s s o s ems s w508 s 5m| 55 ewa 0 s we s
847 Tiogk Nuat $01 189Z: oo s o505 5.0 e b s 3,08 6w is Wi A 540359 5 6] 98 53 B | 5 s
1407 Terminal, used as required for connections to Binding Posts, ete. .. ........ .. ..
1418 Stud with Nuts, for connections to Bus Bars. ................... ............
BA19 | SEFERF TOT LBGDh. «. « wosisn s a5 womerm s o 50 038 1k 81 5 v 3 S & 0000 ¥ oo 5 | o 0 ot i s
1420 Nut for 1891 or 3105, . ... ..ot ‘ ............
Sy o o o I e T e S T L '
1422 Square Washer for 1891 . ... ... ... .. Lonsearmelnsss
1507 Piece of Slate, 83 x 18”7 . .. ... .. ... .. ‘ ............
1510 Piece of blate 8‘” TR0t e N T SR ARG DA B BEE S BRI S (ESRI e
1891 Fuse Post, Complete .....................................................
1892 Binding Post, Complete. ... .. .. ................ et B | e e
1893 Termmal used as required for connections to Binding Posts, ete... ........ .. ..
1899 Wood Qtrlp, guiding incoming wires to Binding Posts. .................... ....
1977| 3Ampere I'use for Dwarf Signal Lever...............c.cioiiniliiiinan oun.

1978/ 5Ampere Fuse for High Signal Lever, also used formerly on Switch
‘ JUeVER:. (S8 BILOG) . v ot o i s b s S0 o e 858 e e s
1979 12 Ampere Fuse (short) for Switch Lever, superseded by 2264..... ........ ....
2264 12 Ampere Fuse (long) for Switch Lever, supersedmg Y979 svosnms| o i os v vsme
2318 Set of Terminals, showing arrangement, for Switch Lever. ........ ............
2319 Set of Terminals, showmg arrangement, for High Signal Lever. . ... ........ .. ..
2320 Set of Termlnals, showing arrangement, for Dwarf Signal Lever.. . ........ ....
2490 Glip Tor LSBT IOESLO05': s v wisss s s oo air & sl eThos s a5 4 [t -
2421 Piece of Bus Bar, 1” x 4”, drilled as required; spe-ify length.. ... .. ........[.. ..

2422 Arigle {lron Brace supporting Slates, drilled as required; specify
EABENL v oo s s RS S s 5 S G e T AT & S i B b e e S e | 5 B 8 S B S| B AR S
2436 Screw for 3105. ... ........c.oiiiiiii S T TP P S
2449 Screw, holding 2422 to Brackets 1393, etc. Sec 4................ ........ ....
2455 Screw, holding Bus Bar 2421 to Slate when required. . ...... .. .. .. ..........
2456 Screw, holding Strip 1899 or Slates to 2422. . ... .. ... ... .. .. .. .. ... ... ....
2571 Terminal, used for connections to Controliers..... .. ............ | & w8 5| 55908
2847 Piece of Slate SAERENOY 2 - cvore s = iomms i i U PN [ B T R b v Bt s et B 1 v

3080 Set of Lead eres Complete, connecting from Terminal Board to
Dwarf Signal CONTONET 2673 ... . oo oo et e

3081 Set of Lead Wires, Complete, connecting from Terminal Board to
High Signal COntroller 2676 . ... .. ... ...\ e

3082 Set of Lead Wires, Complete, connecting from Terminal Board to
Switch Controller 2560. ... ......... ..ottt i,
3085 Piece of Slate, 83 x 8. . . .. .. ... I———— | 2 mm
3105/ Fuse Clip, Complete, for direct connection to Bus Bars........... 22 g gomal ca e
3106 Strip for 2318, superseding Fuse 1978, for Switch Levers ......... ErT— [ s

PAGE 53.

1507 Should read 1510

1510 Should read 2847.

2264 Superseded by 10 ampere fuse 4867.

2847 Should read 1507.

2318 Superseded by set of terminals 4054, which has only
one long fuse.

el S T —————

Order by Section and Number
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SecTIoN 8

SWITCH AND LOCK MOVEMENTS. .

DESCRIPTION
A complete switch and lock movement for a left hand slip switch is
shown on the opposite page. Tt consists in general, of the motor, the switch
machine, the detector bar and certain switch connections.

MOTOR

The motor, shown at A and also in Sec. 10, is entirely waterproof in con-
struction, the operating wires entering through holes in a soft rubber plug
(1771, Sec. 10), the cover being provided with a soft rubber gasket which is
compressed between finished surfaces and the armature shaft passing out
through an adjustable stuffing box. The removal of the cover gives free access
to the parts requiring inspection. The armature, field coils and brush holders
are of the most approved construction. Since some switches require more
power to work them than others the motors have been arranged so that by a
slight change of the internal connections, easily made on the ground, they
can be adapted to the work to be performed in each case. All motors are
thoroughly tested before shipment by an electric pressure ten times greater
than they will have to stand in practice.

SWITCH T1ACHINE

The switch machine proper, consists of 4 connecting shaft (B), gear frame
(F), lock movement (H) with its driving rod (G), pole changer movement (I),
pole changer (C) and cover (L).

The connecting shaft (C) (shown also at 2056, Sec. 16) is flexible in all
directions and renders the maintenance of careful alignment between motor
and gear frame unnecessary.

The funection of the gear frame mechanism (F) is first; to reduce the speed
of the motor and correspondingly increase its power to an amount suitable
for the movement of the switch and detector bar and, second; to disengage
the motor after the switch machine has entirely completed a stroke. The
disengagement - of the motor is effected by the combination of a
cam (469, Sec. 11), mounted on the shaft with the main gear, a
clutech shifter (2526, Sec. 11), a pair of clutches (2308, Sec. 11) and
a gear (2309 Sec. 11).  Both clutches and gear are mounted on a shaft
(2758, Sec. 11) which connects direct with the motor. The clutches are
keyed to the shaft but free to move sideways and, when permitted by the

shifter, are forced against the gear by the springs (414). The gear is loose on

the shaft except when in engagement with one clutch or the other. When
the motor operates it drives the gearing by means of one of the clutches,
When a stroke has been completed the clutch is moved sideways by the cam
(469), acting through the shifter (2526), thus disengaging the motor and leaving
it free to continue in rotation by its acquired momentum and to give an indi-
cation as explained on page 20. The movement of the switch, detector bar
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and lock plunger is effected by the pin (E) on the main gear, which connects
direct with the lock movement, by the rod (G), and to the switch, by engage-
ment with the crank cam (D).

It is through the medium of the lock movement (H) that thelock plunger,
detector bar and pole changer are operated. Motion is transmitted to the
crank (R) by the rod (G), to the lock plunger by link (S), and to the detector
bar by link (T). Since both detector bar and plunger are driven by the same
crank, if a train, on the track, prevents movement of the detector bar the
plunger cannot be withdrawn, much less the switch thrown.

Motion is imparted to the pole changer (C) through the medium of the
pole changer movement (I), after the lock plunger, in returning, has passed
entirely through the hole in the lock rod (M). By an ingenius arrangement
of the pole changer movement mechanism (1882 or 1910, Sec. 13), acting in
combination with two pins on the lock rod (M), the pole changer (C) is caused
to throw in one direction when the switch has reached its normal position
and in the other when it has reached its reverse position. The movement of
the pole changer (C), illustrated more fully in Sec. 14,accomplishes three things:
First, cuts working current off the motor; second, reverces the armature con-
nections; and third, completes the indicating circuit, all as described on page
20. It is operated mechanically by the rod (W), or electrically by the mag-
nets (M-M, Sec. 14), in the manner and for the reasons explained on page 21.
A revolving circuit breaker (V, Sec. 14), is arranged to cut current off the mag-
nets whenever the switch is in its full normal or reverse position. The whole
is enclosed in a cast iron case with a gasketted cover.

A boxing (K), in combination with the cover (L), which'is both hinged
and padlocked, affords suitable protection for the mechanisni.

SWITCH CONNECTIONS AND DETECTOR BAR

The gear frame and lock movement, together with the stock rails, are
securely bolted and braced to a rigid tie plate (O) which maintains all parts in
their proper relation, one to the other. The lock, front and throw rods, are
shown at M, N and P respectively. Both lock and throw rods are bolted by
the lock plunger. The detector bar is shown at J and also in section 18.

OPERATION

The operation of the switch movement as a whole is as follows: Current
having been delivered to the motor, as explained on page 20, it is set in motion
and, operating through the train of gearing, carries the main gear, with pin (E),
through a complete revolution. During approximately the first one-third of
this revolution the lock bolt is withdrawn and the detector bar raised simul-
taneously. This having been accomplished, the pin (E), coming in contact
with the outer end of the crank cam (D), causes the switch to be thrown dur-
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SWITCH AND LOCK MOVEMENTS

ing the next one-third of the revolution. During the final one-third the lock
bolt is returned to its place and the detector bar lowered. Just at the instant
the lock plunger passes through the lock rod, the pole changer is thrown and
at the same time, the motor is disengaged as explained above, resulting in an
indication being given as deseribed on page 20.

ILLUSTRATIONS.

The following is a list of illustrations showing machines connected to the
various switches, ete., named: Derail, page 11; Wharton Derail, page
73; Split Switeh, page 58; Double Slip Switceh, page 61; Movable Point Frog,
page 57.
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MOVETENTS

1—A complete Switch and Lock Movement includes the Motor, Switch
Machine, Switch Connections and Detector Bar.

2—The Motors are shown in section 10.

3—The Switch Machine (see section 8) includes the Connecting Shaft
(B), Pole Changer (C), Gear Frame (F), Lock Movement (H), Pole Changer
Movement (I) and Cover (I.). It is made either Right or Left as specified.
A Right or Left Hand Switch is one in which the mechanism is respectively
to the Right or Left of an observer standing between the rails, facing the
switch points. Switch Machines are the same for Derails, Split Switches,
Single and Double Slip Switches and Movable Point Frogs. For other devices
such as Crossing Bars, Scotch Blocks, ete., they are liable to vary somewhat and
are therefore furnished to specification.

4—Switch Connections (see section 8) include the Tie Plate (O), with Rail
Braces, Slide Plates, ete., Throw Rod (P), Lock Rod (M), and Front Rod (N),
all of which are subject to variation depending upon the kind of device to be
operated and the relative location of the switch machine. Below is listed a set
of Standard Connections for a derail and one for a split switch; others fur-
nished to specification.

5—Detector Bars will be found listed in section 17.

Orde:
No. LIST OF PARTS . ’

3146, Right Hand Switch Machine, Complete, (see paragraph 3, above) in-
cluding Gear Frame 2606 Sec 11, Lock Movement 2607 Sec
12, Pole Changer Movement 1882 Sec 13, Pole Changer 3000
Sec 14, Cover 2920 Sec 16 and Connecting Shaft 2056 Sec 16....1... ... ..
3147| Left Hand Switch Machine, Complete, (see paragraph3, above) in-|

cluding Gear Frame 2606 Sec 11, Lock Movement 2607 Sec‘ |
12, Pole Changer Movement 1910 Sec 13, Pole Changer 3000 |
Sec 14, Cover 2921 Sec 16 and Connecting Shaft 2056 Sec 16.. .. |.... .. ..
3148| Set of Switch Connections for a Split Switch including Throw Rod
2795 Sec 15, Front Rod 962 Sec 15, Lock Rod 2804 Sec 15 and

Tie Plater 29 FD60) 167, 505 « cmons somis w50 iizs = ssni » Avinls Bl 2 a4y | ot el = }
3157| Set of Switch Connections for a Derail, including Throw Rod 2795 ‘
Sec 15, Front Rod 2799 Sec 15, Front Rod Guides 2791 or 2792
Sec 15, Lock Rod 2804 Sec 15 and Tie Plate 2918 Sec 16.
In ordering, specify Front Rod Guide 2791 or 2792 Sec 15, as re-
OUITE 5 oms 5 2w 5 = s ¢ FTEEs SO ETDE o) 35 B E B R B E § 05 5 A% 45 $8as

Order by Section and Number.
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Order SWITCH MOTORS |

026( Key for Jaw 462 (see also 427) . . ......unnininnninenrieneeeed]sesosees|snds
045 Cotter PIn FOF 15300 5 oo o mieusin s wovss s m o sns nwm siom s wim o mim s owod| 868 5.8 58 5| §R08 3
(175 eyt 2 o o) g {12 R AP RPN I
052/ Graphite Packing for Armature Shaft. ... ... . ... . o o oo
066| Lag Screw, Motor t0.Tie. . uscvuiecvsiamsmssinss samsisimssas flacs s o e
071| Washer for Cover Screw 2476, . . ..o nemsimssinsissssssisiafesvessas|sses
427| Key, old style, for Jaw 462 (see also 026)....................... loaswasns|ose s
462| Jaw for 1607 and others. .. ....... .. .. ... ... . ... sl | BB
493 Insulating Washer for 2883 . .. .. ... ... ...

506/ Washer for 1550 or 2883....... ... ... .. § e ¥ g [ovvmnnnn oo
D28 Nt for 1550/ 00 2888 o0 s 3 mimar vmim ss s p b 5088 5 w35 ¥ 8582 EH5TE 33 S —— [een.
562 Bolt for 990 . lveeeenn Lo
564‘ Wood Brace holding Coil 1641 ... ... ... ... .. ... . ... .. ..... Lo wme ws) & s e
566( Brush for 990 07 1850, . ... s cvvmitiv e cires e s mime i sieeone e s win s afimn o sisn s 4] s 2es
567/ Square Insulating Bushing for 990. .. ... ... .. .. L. flos 0 oo

008] Cover o1 Motior L300 . s i vsen s sms ss wiws s i 2 oims s o5 2w 6 8 355 5o wons v [ 5 s
o579 Brush Holder 02 990%, , sz sis s vmass sinsssonsins s 295 8 ammn e |55 50| 5500
576| Field Casting for 18360... ... ..o e oeernden]enns
D00 | N LT GO0 s s i 0 S50 5 s s 3 wisoes) 50 0015 8 s . 0 o i o s . o €2 1 28
879 Nut for 990. ... .. ... . e
a80| Back Bearing Plate for 13C0. ... ... ... . . ..
81| Front Bearing Plate:for 1360 .. . . o:vmespumscunmasssassamsasmeon|[moesmnss|esws
OS2 Platie 0T Q00 c0iv o 0o v s o mrsrs #imsna im0 3 501 55 508 56 Bkt mg e s o mn [ EE 8805 [ 595
S80S LT 990 .+ o 405 s1m s sterm oo ossh n s o o s o 50 5 i s i 5 o o o oo € S F | 5 55
607| Insulating Bushing for 2883. ... ... . ... .. ... ... ... ... oo { 47 5
688| Insulating Washer for 990. . .. ............. ...
845| Base for Binding Post for 1550 or 2883 .. . ... ... .. ... ... e
846| Thumb Nut for 1550 0r 2883 . ... ... ..o e e
847 Lock Nut for 1550 or 2883 . ... ... ... .. e
879 Screw for 2883 . ... .. ...t B NI P
884 Insulating Washer for 990. . .. .. ... ... .. .. e
990/ Brush Holder comnlete far 1260

PAGE 63.

567 Superseded by Bushing 3999.
607 Superseded by Bushing 4001. i
688 Superseded by Washer 3998. i
334 Superseded by Washer 3998. Y

1175 Should read 2320.

1419 Superseded by Screw 1389.

1528 Superseded in latest motors by Plate 4617 which
has a hinged Cover 4618, and a square Trunk- PR
ing Cap 4619, with an inlet bushing for wiress =00 - ha|esaes
1768 and other minor parts in accordance. el

1550 In later motors has three binding posts instead Fop

oftwo:. " sl

041 Should read 045.
045 Should read 041.

Order bv Section and Number
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Order
No

1600
1601
_ 1602
" 1607
1641
1649
1767
1771
1772
2100
2441
2448
2161
2471
2176
92477
2524
2703
2883
2884
2889
2890
2891
2892
92893
2895

Secrion 10
SWITCH AND LOCK MOVEMENTS

SWITCH MOTORS

Brush Holder, Right Hand, complete for 150. ... ... ... ... ... ‘
Lock Washer for 15.0. . ... ... .. ... ... . ... ... ... . .......
Rubber Washer for Serew 2476... ... ... ... ... ... .. ..........
Motor, 110 Volt, Model 3, Complete . ..........................
Field Coil, 110 Volt, for 1360 or 1607. . ... ......... . ... ........
Brush Holder, Left Hand, Complete for 15/0
Compression Screw for 1771. . ... ... ... ... ... ... ... ... ...
Rubber Plug for lead wires for 1607 or 2892
Insulating Washer for 1771
Washer for 2850
‘ Screw for 1520
[ Serew for Oil Hole in 1527 .. .. ... ... ... ... i, |
T e o T P
Screw, holding Bearing Plates 580, 581, 1527 or 1528 T
Cap Serew for Cover L8361 . o ovws s fmvrsnessawsrames oo sramasss ‘ ........ .
Cap Screw, holding Bearing Plates 1527 to 1528
Cap Screw, holding Cover 568. .. ......... ... ... ... ........
Wrought Iron Magnet Core for 2892 (not illustrated)
Binding Post, Complete, for 1360
Field Casting for 2892 .. ....:iv:iismaismassimessmespmessomesan
Cap Screw, special, holding 2703 top. ............ ... ... ... .. ... ... <%
Cap Screw, 21”7, holding 2703 right and left. . . ... ... ... ... ... ... . ‘ ........
Cap Screw, 13”7, holding 2703 bottom. . . ... ....... ... ... ... ... |........
Motor, 110 Volt, Model 3 Special, Complete............ .. ... .. ... ..., e
Field Coil, 110 Volt, for 2802 (shown dotted) .. .................. s TN
‘Washer for 2889

Order by Section and Number
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SWITCH MOTORS

N

AN

N

075
884 -
688
579 E
1055 ]_.]_555
564
%
771
| IE— |
573 1600 649 1573 4zt
P C— y
1419 e e
o4l - 026
816 &
85— 4
| : ‘ 041
I ¢ : i : —
I601 528 1544 = 085
— 2461 1550 @
1539

2477 066 2471 2448 2524
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GEAR FRAME

3 F g
748 IB Z:A 74a 2308 é Eﬂma
4 g z
2307 2309’ 230

a’ 747" 4,

[ =]
412
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026/
039
045
0481
409
419
411
412
414
416
420
421
422
427
428!
429
430,
431
462

423

577
721

739
2757
2484

2784

751

756

767
1155
1745
2308
2309
2310
2459
2470
2484
2523
2525
2526
2606

275

2757
2758
2784

Ky 161 2768 (866 42T) .. . eevt e v ovemcimn e s aaie s saie s b w0 i ........ '

“Cotter Pin for 470 or 751

SWITCH AND LOCK MOVEMENTS

GEAR FRAME ‘

Cotter Pin for 2757
Cotter Pin for 2758

Main Shaft
Intermediate Shaft
Collar for 2750
Screw, Collars to Gear, for 2750
SPEDEEOT, 2T s sus ve i ovw s w915 575 0 S0 0 550 0 S &0 00 o 1013 1 3
Clutch Shifter for 2750 ‘
Collar for Shaft A10isc.. o soms s mma 995 00005 50 56 £ 506 55 558 8 50 55 Bus 5 T (A
Collar for Shaft 409
Set Screw for Collars 420 and 421
Key, old style, for 2758 (see 026)
Key for 2758
Koy Tor Gear 466y s 50+ 5 mis 5 e €55 65 s 80 905 55 50 5 5505 € 8909 5 5 96515 |17958 5 509 5 w
Key for Gear 468 or 756
Pin, Cam 469 to Shaft 409
Taw far 9275R

PAGE 67.

Superseded in later machines by semi-circular
key 4031. :
Used only with old style Clutch, ete., 2750.
Abandoned in machines using semi-circular key
4031. ‘ .
Used only with old style Clutch, ete. 2750. K
Superseded by friction clutch complete 6375. . S
Used only with 3&-in. tie plates. For -in. tie
plates order 4693.
Used only with old style Clutch, ete. 2750.

Cluteh Gear, Complete, Tor 2750. . .. ....cvviinrereinss cummnionasennn
Clutch, 4 tooth, used with 2757.. ... ... ... ... ... ... ..........
Clutich (Gear for RTBT, wew wmmn 5w o505 #5048 0 o005 56 a8 055 5 505 5 50555
Collar For 2TET ; s s ¢ v b s s w5500 55 5w n 0 & Fims § o iteim B o e was s e
Set Screw holding Cluteh Shaft Bushing. .......... ... ... ... . . ...........
Screw holding Gear 466 to Shaft 410........................... ‘
Cap Screw holding Gear Frame to Tie Plate..................... ‘
Clutch Gear, Complete, for 2757
Shaft for 2757
Cluteh Shifter for 2757, slides on 2525. . .. ... ... .. ... ... i
Gear Frame, Complete,with Clutch Shifter 2757 forright or left hand

machine as specified, Bolts and Nutsineluded................ ... ... ....
Cluteh, 16 tooth, with Shifter and Gear, Complete. ... ... ... . IR -
Clutch, 4 tooth, with Shifter and Gear, Complete . ............... [ (-
Clutch Shaft with Springs, Jaws, ete., Complete.................. | AN T
Set Screw holding Clutch Shifter Bushing. .............. ... . ... feyseearaslmest

Order by Section and Number
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LOCK MOVEMENT

043 Cotter Pin for 2652 or 2653 ... ... . ... .. .. ... [o..
046 Cotter Pin for 2652 or 2653. . ... ... ... .. ... ... e
049 Cotter Pin for 724. .. .. . ... .. ... [ren 0
B20| Bbud Tor 2058 ¢ 2 wow 55 au w5 5 £ 5 33 5 5 507 5 FIRE T G T8 55 08 0 s 5 m o | B2 8 B | 3
S NG FTL P05 Doy 12502110 cvmear s 8 v i ivtin e s st 8 ) 0 e v ot ] & B 5 Mok, 3
024 SPTIRIE FOT 2652 .0c 0 s+ e osevivvstaiseemeemmneeminssasnsnmsssmssassedmnnsnn|mess
554 Nut Lock, Double, for 2483 or 2485. ... ... ... ... ... ... ... ... e
555, Nut Lock, Single, for 2483 or 2485.. . . ... ... ... .. ... e
646  Nut for 2483 or 2485. ... ..ot |« 55 3 50 0w w0
BB P Bor BB 3 550 43 5 #5560 0 i TS 5 i 55 5 i o 5 A 2R 3 [
724 Pin, Pivot, for 768 or 1660. . . .................... ... .......... [ e o o e | A
CBL] PID TOF 2058 v v weie o 5wkt s e s e oo s s oo o 3 0 S 6 6 s o s | ERET gy
798| RO TOF 2652 .0 . e s aosie s abiss s sos s woss s o s 4 s oot oo it s st o bl g ey

763‘ Plunger for single 10CKIME : . v o500 50555 o0 55 5 awims 955 65863 5565 pu]os vosssd (o
2001 TNk 0T 2853 < des s s 5uss 6505 2 5t orsio s 5015 B £ 5 i o s il 3 B 0 0% EEEE
OB Y OIATTK o1, o7, 500 Ty S 5 im0 e 5

795 Lock Frame for Right Hand Machine. ... ....... ... ... ... ... «coeuuiilino.
J000! Piny: £0T D652 i 5 5 v v s v5 5 5 6 oieds 3 260 8 6305 5 6 808 5 5 965 3 G0l 8 5 im0 § woel] 58 B wo [ m s o
TOLS! N FOT RBBZ, 5« ss0s 5 pest o s o omsin om0 80 £ 8 0 8 sy o o o s 01 BHRET: 5 5 s
1660 T Crank, used with Detector Bar. . ... ......... .. s e
2030 Bracket, used with 787 or 795 for Locking Throw Rod............|........ ....
2279 Plunger for Double Locking, used with 2030........... ... ... ... ........ ....
2483 Cap Screw, 795 or 787 to Tie Plate. . ... ... ... ... ... ... . e
2485 Cap Screw, 2030 with 787 or 795 to Tie Plate. . .. ........... .. ... «ccccoue oo,
2607/ Lock Movement, Complete, with Crank 1660, parts for double

locking and with bolts. Right or Left as Specified........... ........ ....
2652 Driving Rod, Complete. ... . ................ e o R — oy
2653 Link, Complete, connecting Crank to Plunger................... ........ ....

PAGE 68.

a heavier Spring 5091
a rectangular section.
For Y-in. tie plates

, which has
524 Superseded by
convolutions of

2030 2030 is for a 84-in. tie plz}te.
Bracket 4692 is required.

2433 For 3%-in. tie plates. For Ve-
24.84., R

in. tie plates order

Order by Section and Number
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LOCK MOVEMENT

795

g i

2030

1000

046 : T73 524 22 s
e

760 t
723 |

43 Liois 2652
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POLE CHANGERS AND MOVEMENT

[—-752 728 .
Hm &/ N .7




Section 13.

SWITCH AND LOCK MOVEMENTS

71

Order

No.

034

035/ Cotter Pin for 1882 or 19105 s onm s vsmssioms s samis samagswss saa s s ‘
451
454
498
506
711

POLE CHANGERS AND MOVEMENT

Bragket for 1631, 2218, 610, . .., s e s somsn s 3085 80 ¥E B E 56 0 5§50k £ 55
Contact Bar for 1531, 2218, ete. . ...
Insulating Bushing for 1531, 2218, ete. .........................

Contact for 1531, 2218, ete. ... ...t f

Z18| Pin Jors b8 A2208 N6 % i o L i v s i wie s e B E R SRR E s {6 s 0| ssaen
R B O I OT LD . . L . s e e vis e aioin s s i o e 3 6 e i 6 8 mcms o 8 i o 5 s ol 2w m 8 o] 56
740! Nut for 1531, 2218, €tC.. ... ...ttt s 8l 2 5.0 v |

752| Bracket for 1531

989| Dowel Pin holding Pole Changers. .............................

1156 Nut for 2660 or 2679 . ... ... ... . . |
1401/ Contact Plate for 1531, 2218, ete
1402 Insulator for 1531 or 1532
1403 Insulator for 1531 or 1532
1478 Pin for 2660 or 2679, . . . ...\t ‘

1495 Pin for 1882 or 1910, holding 1916 to 1917............ ..........
1621 Contact Plate for 1531, 2218, 6. ... ..vsvosivvmssvsisrsininsan
1622\ :Stud for 1531, 2218, €605 5w vvvi Frivsssnssssss g snmgisaniis

1531| Two Circuit Pole Changer complete for Right Hand Switch Machine

1532
‘ 14

1822 Pin: for 188250 THVOL", iy vt srve e s < rints F ok y sodns s bisfis o6 556 1 5 3 i

superseded by Pole Changer 3000, Sec14......................

1882/ Pole Changer Movement complete for Right Hand Switch Machine,

with Screws, 2479, {Left Hand shown)

1910, Pole Changer Movement complete for Left Hand Switch Machine,

1911 Bracket for 1910

| with Screws, 2479

1912‘ Bracket for 1882 . . . . .. . .. .. ...

1913

Link for 1882 or 1910, connecting 1914 and 1930

1914/ Slide Bar for 1882 or 1910 . . ...\ .
1915| Crank for 1882 or 1910 ....... ... ... ... ... ..ooiiiiiiii ..

1916
1917
1918
1919
1920
1921
1922
1923
1924
1926
1928
1930
1965
1966
2197
2198
2207
2208
2209| Insulator for 2218 or 2219
2210
2218
2219
2388, Jaw, Complete, for 2660.

| Cam LA I T g
Plunger for 1882 o 1910, ... cuwissmasemasswsssmsszsesssmiesms
Cap: for 1882 or L9100 wu: sw o smus s gm s 3565 885898555 5585 sumssh nixis
Stud for 1882 or 1910, Fulerum for 1916... ... ... ... ... .. ..
Stud for 1882 or 1910
Pin £017 1882 01 1910, .. o vvcu v v ietncinnemmnes swemes enisessmss
Lock Washer for 1882 or 1910

Stud for 1882 or 1910 . . .. .. .. .. .. ...
Cap Screw for 2660 or 2679
Washer for 1882 or 1910

Lever for 1882 or 1910. .. .. .. .. .. ... ... ..
Insulator for 1531 or 1532. .
Insulator for 1531 or 1532
Bracker for 2219

Insulator for 2218 or 2219. ... .. ... ... .. ... ...

Three Circuit Pole Changer complete for Right Hand Switch Machine
Ditto for Left Hand Switch Machine. . .........................

Order by Section and Number

|

Ditto for Left Hand Machine; superseded by Pole Changer 3000 Sec

Stud for 1882 or 1910, Pivot for 1915 ... .. ... ... .. .. .. .. .. .... e

o

|
|

y
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Secrion 13

[ Pin for 2660 or 2679........ ... ... .. ... i

POLE CHANGERS AND MOVEMENT ‘

Bushing for 2660 or 2679. . ...... .. ... ... i ‘

P, FOF 280D w150 s v wvorm s s 5 vwviss 0 gy s s s 3600 50 i 9 iy v
Screw for 1531, 22V8L BHC s s s us sus oo mim s st s s 5% 59 8% & 50 Sarh
Screw for 1581, 2218, €bC s 55 s v sasmssmmssswsasiessswadsvnes
Cap Screw for 1882 0or 1910, ............. ... .. ... ............
Cap Screw, holding Pole Changers, also 1882 or 1910..............
Jaw for 2660 or 2679. ...............
Lock Washer for 2660 or 2679. ....................... ... ...... p
Rod for 2660 0T 2679 .0 s s 5w 5 06w es s 5 w0 65 505 5 5008 5 8 8% 5 3 555
Rod, Complete, connecting 1882 with 1531 or 1910 with 1532... ...
Jaw ;Complete, For 2679 i 505 o osennosoms ooomms oo e o e siees
Rod, Complete, connecting 1882 with 2218......................
Connecting Wire with Terminals for 1531, 2218, etc..............

Order by Section and Number
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SWITCH AND LOCK MOVEMENT:

REVERSIBLE POLE CHANGER

— I
T D:T_'@' 3027

3023
oz

W 3058 040

:CO> 3055@
J’ [ 3056

i 3025
3022

3043 :
3044— Py




Sectron 14 75
SWITCH AND LOCK MOVEMENTS
Onder REVERSIBLE POLE CHANGER
036 Cotter Pin for 3012. ... .. .. . ... .. .. . . . . e e
040| Cotter Pin for 3056. .. ... ... ... i -
0122 Screw for 3020 or 3031, ... ... e
506/ Washer-£or 8026, s s sumssiiss omsinsssasiassmes spiessnsassmsssmeesmsgs ...
B28| Nt FOT BO267, 5, v, .+ v s s vimi s g 1055 o roms e pon bn G S d 0 p 546050 E s BEFAHEse| 5855
787 PIREOT BOLZ, . v v s i v v o w0 im0 o st s s 5 ot o s o s [ 3 e o m o | e n
TS50 NUb £0T B057 ... oottt et e e Lo
S oe e o L T e R SRR (SO -
1924 Cap Serew foTi 3040 s i s 5 s s 5 ms s mos e s snwssamesampsguss swiss|ivesimans I'e s
995 REoel - Washer For. 3031 .o v s ssmssswnmsssmesamstnmessm s b masamesa|masemsss
2601 Screw for 3012. . ... .. ... ...
2639 Jaw fOr 3040 .. .. ... ...
2649 Lock Washer for 3040. .. ... ... ... . .. . ... e
2762 COVET SCTEW. . . .\ttt
Lock: Wiaghel £0T 3026w o o s s gy wim s s mon e g s o g wim s 2 5 551 w0508 0 5380 1 s = £ s g
9999 Serew ol 8081 e s s smerame v g s S s 5B 15 B0 52 85 EFEETE EH 5 8|9 8 s rE e
3000 Reversible Pole Changer, Complete,:including the necessary Bolts,
Nuts, ete., for fastening to Switch Machine and with Rod 3040.
Replaces 1531 and 1532, Sec. 13.. .. ... ... i),
B002 Case .. ..o
B003COVET 45 s v smmesamziomarn s s s BT ERSEEREFEETYAMETE T W e s 0 as s g% smorss
300% Cap el ST 3 BRI A RS FE YRS AT B R AT E GRS BN Y A mer g s me e
PAGE 75. e
3006  Superseded by Coil 6094 with Tube 6095. . o
3012 Superseded by Commutator 6439 and Shaft 3013. "7t
When ordering this to replace 3012 be sure
and specify contact block complete 6489 to ...
2o with it.
(6439 is equipped with a cam arrangement ‘
for bringing the commutator to its centre re-
gardless of where the machine would other.
wise stop it. )
3031 Superseded by Block Complete 6489. (This in-
cludes the springs and roller for forcing Com-
mutator 6439 to its centre as above.)
3056 3056 with its nut 3055 superseded by Bolt Com-
plete 3264.
3038 Washer for 8012, .. ... . I
3040 Rod, Complete, connecting Pole Changer to Movements 1910 or 1882, ‘
SEC. 13« ot ...
3041 Rod for 3040. . ... ... . [
3048 Screw for 3020. .. ... ... 1‘ o
9044 Serevr For 30205 5 55w wn w5 smmrae 8 5 s 525 60 85 0 & W4 KR PRS0 w s | S
055 Nt Tor 8000 .5, .cisnmiiimilsmis 5mds i BRis v SR8 B Asamas FMEE Y% ¢ ob 5 5 4 3052 o
8056 Cap Screw holding Pole Changer to Gear Frame. ................[........ ’ 534
8057| Set Screw for adjusting Pole Changer..........................|........ | S
3058 Washer for 3056, ... .. .. ... ... [ e
8069| Contact Spring for 3031 for outside connection..................|........[....
2089! Screw holding Cap BO04: .o st s wmws e v whos pos s ssmma s sags| s e s vass o
SIEE Collar FOr B0 . .05 i i v s i s @i i3 Wass BEIS S A FFRAsMEss T W o 3 s e lovw %
8156 Serew for3012. . . ... L

Order by Section and Number
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SWITCH AND LOCK MOVEMENTS

No FRONT, LOCK AND THROW RODS
0101 Bolt with Nt To1 Q701 . . . oo oo ns s mn oo mmm s smnmm somsa o nomin s 0 S & )| 5265 65 5 6 st 66
029’ Nut Lock for 1889 and 1880. .......... ... . it i e
044 Cotter Pin for 730 or 1168. ... ... ... .. e 2
067 Lag Serew 2791 t0 Tie. .ov. ot it it ie i ii i
097| Rivet for Brackets 861 or 2811 . ... .ivvninniivivniosviineseses|venenenaloens
0113 Nut: Lioek To1 2792 1.0 6. ot 550 56550 5 55805 08 s ab 4 2 a w55 558 58548 & Lo ss 00 e o] w s
529 Pin for 2803 or 2804, located on the ground........... ... .. ... .. ..o ...
545 Nut for various Rods. . ... ... .. . .. . . e
047 Jaw Rod for 2794. . . e
636 Hook Bolt for Rail with 43” to 5” flange. . .. ........ ... .. ... ... ..... e
GAS| NUt FOr 279255 5 50ma v wvs # waw £ 5 6@ 0o § § B0 5wl 435085 500 3 56 83 Bisns woisswee a5 5 8
646 Nut for 1889 or 1890. . . ... ...t lis fs sl s
730! Piri for Jaw 959 and OtherS. ., . .u v oo oo s st s ol ool ol s o
793| Foot, Right Hand, 017963/ 02 2799 . .crv oo e shintiids s e o agts | e ot e S -
791 - Foot, Lieft Hand, 105196308 2799 ... i hmrus wrer rsions trors o srats & skl srave [ b e sk os | o
809| .Fool; Lieft Hands Lor 2803w o v bt s s stes 359 658 85 wws 5na o s sk v sl os 5w e s o] wwas
810| Foot; RighttIand; for 2808 « : : vss s simessmas s sa 85 0e s3amas mass s ossmasvulsees
896 Lock RO TORRE0A. . . . v n e oo o o feims b S o s o o o 5 b s s ] 8w i o] 5s
827 Lockr ROdTO1 2808, = .\ . . e v eisie v aimios e o e simmmn omos s ammn Mima s sw 8 wwssamlasas
861 Bracket, Throw Rod Adjusting for 2794 or 2795 ... .............. .. ......|....
876| Jaw Rod for 2793. . .. oo ivvvwaneseairinsssasssomseasioaneean|osomssos]osss
959| Serew Jaw; 13, for vamous ROds. . . « s s sius s sw s ssms ¢ wms s s wm oo v ssas
962 Front Rod; Complete; for Switich. o .. s vasassss susianesamasan|sssemssvm]asis
963 Front Rod, Complete, for Slip Switch . ........ ... ... ... ... ... ... ....
1168| Pin for Throw Rods. ... ...coituniriniiniieeineenaennenna]sosmieen|oons
1775 Foot, Right Hand, for 962. ......... ... .. ... .. .. ... .o oo
1§7G Foot, Left Hand, for 962. ... ... ... ..ot i e e
18 i S
18
20. PAGE 76. .
2(1; 529 Superseded by Screw 44.59.
g(i 545 Superseded by Nut 2813,
26 793 Superseded by 1775 for Rod 2799 only.
26 794 Superseded by 1776 for Rod 2799 only.
g; 809 Superseded by Foot 4640.
57 810 Superseded by Foot 464.1.
27 1889 Superseded by 1890 (3-in.) for ordinary rein-
27 forced points, and hy 4160 (81%-in.) for extra
g; heavy reinforcements.
27 1890 Superseded by 4160 (3%-in.) for ordinary rein-
2§ forced points, and by 4295 (4-in.) for extra
28§ heavy reinforcements.
gg 2034 Superseded by 2814.
D e
2813 Nut for 2810 oG
2814 Jaw Rod for 2815. .. .. ...
2815 Throw Rod, Complete, Double Locking, for Switch .. ............ ........ ‘ My
2923 Hook Bolt for Rail with 43” flange and under.................... ...... o |t
2924 Hook Bolt for Rail with 5” flange and over. ............ ... ... .. |1ccceoveonns

Order by Section and Number
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FRONT, LOCK AND THROW RODS

Eria)]
o

0w
963 2789 730< :

- —

. S

| p—o—1|g
J@—zas&—

?ﬁﬁ il
| 7 1 I [ (o)

\e/ 02 (75
2790 730

h—ceneTH—

(68

2793 55/ 5Y 730 s

826
2804 }
116 44
2034 2 7 s 5
Ilﬁa%;
044
2794 ’
g 5511
2 116 4
(Nl = g
2610 2815



SWITCH AND LOCK MOVEMENTS

Secrion 16

TIE PLATES, COVERS, &c.

0O 9] ° N "
=

o o

o o 5 o

2920 2921




-

Section 16

SWITCH AND LOCK MOVEMENTS

Gader | TIE PLATES, COVERS, &c.

0844 Cotter Pin for 154208 2056, . i o 5ssamsisss samssssms oamintssn|sws 0 e
051/ Pad Lock for 2920 or 2921, with or without key................ .. ........ ce
067 Lag Screw for 2798, 2918 or 2919. ... .. ... e e S S o T o
085 Hasp with Staple for 2920 or 2921. .. .......................... T .
089 Rivet 558 to Tie Plate. . ... ........... .o i i g
094 Serew for 2020107 202 . . . uc ¢ v s s 5 65 5 55 5l 55 w0 s s 60506 5 5 50 06 wst o] § 28 5 8 s 5 e
095 Screw for 2920 or 2921. .. .. ... . ... .
096 Rivet for 2920 or 2921. ... ... . . ... ... e iy
099| Rivet 559 to Tie Plate. ... ...... ..o i i .
425| Key for 2056.... ... T e —

426) Key for 2056... ... ... |

460| Jayw for 1542 01 2086 s s 0w 5 s 8586 655 65 Rms 38856 § 9185 Bimins s 505 |5 smms v
461 Sliding Jaw for 1542 or 2056. ... .. ... ...

463 Shaft for 2056. ... .. ... ... ‘

558 Slide Plate for 2918 or 2919. . ... ... ... .. (a2 s e

559/ Rail Brace Plate for 2918 or 2919, used back of 2828........... ... s somnwame ‘

805, Tie Plate, 56", for 2918, holes for 558, 559 and 2828, drilled on the

BB 55, . 5 oriars 5 5 B B a5 D 5 i ol g S 5 PR B s s St s

932 Cover for 2920. ... ... .. ...

960 Tie Plate, 10’5”, for 2919, holes for 558, 559 and 2828, drilled on the|
ROV w10 5 i 50 5 5 580 6 00 B 6 TG 5% % 5 5 el 5 B8 60§ B3 810 S il @ w8 s
968 Cover for 2921 ... ... ... . ... S
TAOR \SHAFG TOT D54, e v s v s w5 e ot e o s e et s 5 5 808 5 8 8 505 5 oo 5 8 i ss i ase
123¢| Key for 1549, .., . ceuerssvnson. 005 g B ey SRS T B Aoty SN s
1286 Pin for 1542 0r 2056. .. ... ... ov i

1520] Pin for 1542 0T 2056 . . . . . oo oo e et et e e (——— ‘

1542 Short Shaft, Complete, connecting Motor to Switch Machine. . . . .. |

2006 Pin for 1542 0F 2056. . . ..o oot ‘ ............

2056 Long Shaft, Complete, connecting Motor to Switch Machine. ... ... ........ ‘

2796 Guide for 2798 ... ..
2797 Plunger for 2798 ... . ...
2798 Facing Point Lock, Complete. ... ... ... ... .. ... ... .. . ... ...
2828 Rail Brace for 2918 or 2919 ; specify height of rail .. ... ... .. ... .. ........
2918 Tie Plate with Braces and Plates, Complete for a derail . . ......... ........
2919 Tie Plates with Brace and Plates, Complete for a Switch ... ... ... oo s e
2920 Cover with Lock,Hasp, etc.,Complete, for right hand Switch Machine| ... ... ..
2921 Cover with Lock, Hasp, etc., Complete, for left hand Switch Machine|. ... .. ..

PAGE 79.

932 Should read 4339.

968 Should read 4340. .

089 Is for 3%-in. tie plates. For l4-in. tie plates order
0225.

096 Superseded by 0203.

099 Is for 3%-in. tie plates. For V4-in. tie plates order
0226. When plate 559 is not countersunk
order round head rivet 093 for 34-in. tie plates
and 0288 for Vs-in. tie plates. s

Order by Section and Number

v
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SWITCH AND LOCK MOVEMENTS

DETECTOR BARS

Detector bars are subject to wide variation in the length, number of clips,
connections, ete., to suit local requirements. We have, however, given below
two styles which are often used and which will indicate what is included. For
bridges or other places, where there is no room under the rail for fastenings,
clip 2671, with stop 2977 is used.

Order -
No. LIST OF PARTS

1884 50 foot Detector Bar, Complete for use on same side of track \\1th
switch machine, 1nclud1ng 15 clips 1871 Sec 18, 4 stops 1872, Bar ‘
2687 (50 ft.) made in three pieces with 2 bolts (0128) at each\ \
! joint, Driving Bracket 2685, Eye Rod 2698, Pipe 653 with coup-!
lings, plugs and rivets as required. Guide 886 Spring 786 with -
Clamp 641, Crank Stand 1875 with C ompemators or Cranks as,
| required, and LInK 1874, .. ..ot s e
In ordering specify length of pipe, style of Crank or Compensator, |
and send drawi ing of “Tail section.
3145 50 foot Detector Bar, Complete, for use on opposite side of track ‘
| from switch machine, including 15 clips 1871 Sec 18, 4 stops
1872, Bar 2687 (50 ft.) made in three pieces with 2 bolts (0128) |
| at each joint, Driving Bracket 2685, Eye Rod 2698, Pipe!
653, with couplings, plugs and rivets as required, Guide 886, |
| Qprmg 786 with Clamp 641, Serew Jaw 2697, Guide 2930, Crank\ [
Stand 1875 with L crank, and two Jaws 2699. . ... ... ...l
In ordering specify length of pipe, style of L ecrank and send drawi nw
of rail section.

Order by Section and Number
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DETECTOR BAR

5

641

Q Oll3ﬁ E
2982 0128

LE NGTH

635-636 —2922-2923-2924
3090

@E-

=~———LENGTH

642—1230—2974-2975-2976

i

2687

i
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646
2978
022
043
059

060

1819

1869
1871

SWITCH AND LOCK MOVEMENTS

DETECTOR BAR PARTS

Bolt with Nut for 641 and 886, .y s o sessuwis s mass a5 s 5em o mios s |weeessie s io
Biolt withi, UG £O1 2930, i, 525515 1 56 v e v 48 st | 5 0 8 % |
Bolt, holding 1875 t0 Tie. ........cviiiiiiiiiiieiiiia i e
Cotter Pin for 2693 or 2927. . . .. . .. .. . ...
Cotter Pin for 1871 0F 2671 .. . . owsvwnssen sy vmisamss s asanss|omeseassslonos
Cotter Pin Tor Pint 780 e s 0: sne sy wessoms g ams e ams s o A bt D R Y R e T
Cotter Pimelor 8T o con 5 sn B 5 i s 88 5 5t 6 850 & b et & 5 o & iy B0 A0 8 g 3 ) v s
Cottier Pin $0r 2671, 2685 OF 26860, . ... « v vocowvnemnepimn s enmmn e |ss s s s | 5
COtEEr PINIOE TBT5 : v« e e e s 3 s o e 5w e o ok o i o ot o | i 8t o | R
RIVEE O 26881 ¢ o s 5w s o mossrss owsm oo w5 0009 5 0 w8 s w0 8140 o oo o e [ s 8 | e 0
Rivet: For 2686 sz o wus s ammm s omss s smmnsea s cmiia e sgeeia] e sanes]se o
Lag Screw, holding Pipe Carriers to Tie................iiiniifoennannn {525

7 | Liag Screw, holding 1875 10 1€ . ooy sz s st s mnisb o sasmmessanss|osdaasss |0

Washer £Or 022, .. .. .0.vue oot snioeonam s e neamsnams s ‘ ........ | 5500
Nut Lock for 2671, 2977 or Hook Bolts. ........ ... ... ... .. ... .. ...... ...
Rivet connecting Pipe 653 to Plug 2933. .. ... ... ... ... ... ... ... .. ... ..
Bolt with Hex. Nut for 2671 or 2977 . . .. sz cvsoumisunmvsnmosamssafmnsmmann|ones
Bolt with countersunk head and square nut for joining bars 2687. . . ‘ ............
S0 {03 i 11 5 e T SR S ST T T Tl T
Nut for 1874 or 2697.. .. ............... T YT LTI
Bolt £01 TB72. . v o v oow e wtismy o w0 s w5 om0 0 s v o s s e 5 5 w6 450 S fheay o o b 2| 87 G
61” Hook Bolt with Nut and Lock Nut for 1871........ ... ... .. R [ 2% 5
71" Hook Bolt with Nut and Lock Nut for 1871 or 1872 |

LuCranle 9% % O - o ocisis il B i o S e R T 5 e s e STl TE L
Clip for 1871, fitsall sizesof rails. . ............................ Lo s ww s s
Clip for 1872, fits all sizes of rails. .. ......................... .. EEE T E
1” reinforced Coupling for Pipe Connections. . ............ .. ... . ........ ...
Clamp, Complete, used on operating rod, for compressing 786. ... ../........|[....
537 Ttk TOPEL8TL . i ou s noiSos o b o oms § 5068 B 578 8 8 G640 § BHELE S 160 & 35505 ‘ ............
NUt O T8T 2 s s ia s 05 me® 08 5055 555 85 56 £ StiE T 8 i p 3 555 £ s B i) 9700, 6 o |geeins] &

Pin for I8 s v sosw e - - oot ST T e et

PAGESB3. 0 e ]eses

Superseded by thin nut 4364.

Not used. ' .
Should read 0131 for 10-in. ties.

Not used. X i

1f countersunk head bolts are required, order Bolt . Y
0261 with Washer 091. T TR PR

If countersuuk head boltsare required, order Bolt )

0260 with Washer o3. -
S e T PR

eyt TR BT LT L5 s 4 aiwis 4 s s h Ba 55 G s i NS b FmEsREEsDMIss s nasg|ouesmmss|nosie
Bracket FOT 2685 . . . 5x - ¢ oeiss S o0 mom e s suie @ iaes oo monn g mim s o mim 6 s o oo s |08 5 5 w2 |0k e
T Crank;, 107 = L1 D07 0 o i s n omm s pmn o mmmn 3 600 g 6,0 5.0 bt s ooy § [BVELE 3 s | 5%
Rail Clip, Complete. In ordering specify width and height of Rail..|........ ....
The followlingf table \\'illl assist when ordering Links or Hook Bolts
separately for this Clip.
Height of Rail, 4% to 43”7, use Link 2976 . . ... ... . ... . ... ... .. cceeeeileen.
Height of Rail, 43 to 5” ,use Link 642 ... .. .. ... ....... .. ........ [=e e
Height of Rail, 5% to 53”7, use Link 1230 ............. ... ...... ... ... R
Width of Rail, 4 to 44”, use Hook Bolt 2922 . .. ... .. .. .. .. . ... ............
Width of Rail, 4% to 5”7, use Hook Bolt 635............ .............. [
Width of Rail, 5 to 53”, use Hook Bolt 2923. . ... ... .. .. ... .. ........ fnes

Order by Section and Number
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DETECTOR BAR PARTS

Width of Rail, 5% to 6”, use Hook Bolt 636................. .1 .
1872 Detector Bar Stop, Complete, used with 1871. In ordering specify
width of rail. The following table will assist when ordering Hook
Bolts separately for this Stop
Width of Rail, 4 to 43”, use Hook Bolt 2923
| Width of Rail, 4% to 5”, use Hook Bolt 636
‘ Width of Rail, 5 to 53", use Hook Bolt 2924
Width of Rail, 5% to 6”, use Hook Bolt 3090
1874 Adjustable Link (Throw Rod), Complete,connecting Switch Machine
with Compensator or Crank. . ... ... ... ... ... ... .........
1875 One Way Horizontal Crank Stand with Pin and Cotter. .. ...... .. ..
2300 Compensator, 113" x 1147, ... ... ... . i, [rH
2657| Base fOF 886, , . u s wsswmm s s mins 5 sose s s 5l s R G I
e e . =
2671 Special Rail Clip, Complete, used where 1871 cannot be employed.‘
| In ordering send drawing of rail section. The following table will
assist when ordering Links separately for this Clip

Height of Rail, 4% to 43”7, use Link 2974 . ... .. ... ... .. .. ... .. ...
‘ Height of Rail, 4% to 5”, use Link 2975. ... ... ... . ... ... .. -
Height of Rail, 5% to 53”, use Link 2976. ............. ... ...... s

2672 Clip Tor 26T 1L v i o6 s ss s 5 5600 50 058 L EABEEE TG 55 oin s $lhu e 3 s & '

2685 Driving Bracket, Complete, superseding No. 2686... ... ... ... .. .1 .
2686 Driving Bracket, Complete, superseded by 2685 ................ [iwce
2687 Detector Bar, furnished in 17-foot lengths. ........ .. ... .. .. .. . .. fis
2688[ T Qramk, 117 RUAFT . oovn s vv s s i & mvmms i o 55 w8 & B 2 w5 5 s
Pipe Carrier, single roller, Complete. . .......................... ..
SEATA T0T D098 5.5 5 5555 % 08 8001555 & 355 58 5558550 0 kot e s bz
’ Bottom Roller for 2693 or2927....... ... ... ... .. .. S s gann s rlbert
2696 Piil TOT 2693 <. 0 w5 s 5 avesr o Srsibm oo s e g s o0 e 9 0w o 5.8 oy i
2697| Adjustable Jaw Rod with Tang End, Complete. ... ..... ... ... .. l..
Eye Rod with Tang End connecting to 2685 or 2686 ‘

14" Jaw with Tang End, Complete. .. . .cx:ivssas csamssamassms i las
2922 53” Hook Bolt with Nut and Lock Nut for 1871. ... ... ... .. ... .. ..
2923 63” Hook Bolt with Nut and Lock Nut for 1871or 1872. ... ........ ..
2924 73” Hook Bolt with Nut and Lock Nut for 1872, ... ... ... ... ..... ..
2927 Pipe Carrier, double roller, Complete. . .......... ... ... ... .. ... ..
2928| Top Roller for 2927 ... ...0:susssmsssmassmasswnssesssosssamss |
2999 Stand for 2927 s . iuawessmassiens s ammusEmai woss 5 s i 4|6
2930/ Guide complete for pipe connections passing under tracks. ... ... .. e
2931 Guide for 2930. .. ... ... ..
2032| Cap for 2930...... ... .o e l..
2933| Plug for 1”7 pipe connections. . .............. ... ... ............
2934| Pin for 2927 ... . o w v ems s smassmessmnssosss s ts smes o5 £ 555 he o s s
29741 33" Tink F0r 207D ot s ss s siwe Fumias s mmasings bog i ko ns s s s mnss |56
2975 41”7 Link for 2671...... ... ... ... ... ... IS
2976| 5”7 Link for 1871 or 2671. ... .. ... ... ... ... ...
2977 Detector Bar Stop, Complete, used with 2671. In ordering send draw-

Tngof Yail SBEtION:, oy s s suv v s smsssmus smas s ssmessdess sy s
2978 Waasher for 1871 0T 20T . cs s uvsonmsissnssiysamssdnsssmesisss [
2979| Clip for 2977. In ordering send drawing of rail section...... ...... ..
D980, 'WASHET 02 DBTLc.cor. i s oive b moont oimoni v oot o oo s g o + o i = [
| Short Hook Bolt with Nut and Nut Lock, used for 1871 or 1872, as

| shown by dotted lines, when the long bolts cannot be used. ... ... ..
3090 81” Hook Bolt with Nut and Lock Nut for 1872, .. ....... ... .. ... L.

SEcTION 18

Order by Section and Number
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HIGH SIGNALS

SINGLE ARM SIGNALS

Figure 1, on the opposite page, shows a standard Single Arm High Signal.
Aside from the pole, with its fittings (see section 20), the signal includes the
signal movement (A) and circuit breaker (H).

The signal movement is fully shown in section 25, and includes the cover
(1652), the machine proper and whatever pole fastenings are required. The
machine consists in general of an electric motor, a train of gears and a mag-
netic brake. The motor armature, with its brake dise and pinion, is shown
at 1438 (section 25), the gearing in the cut (1255 section 25) and the parts
constituting the brake at 1112, 1113 and 1714 (section 25).

The circuit breaker (H) is shown at 819 (section 26). Its essential parts
consist of a frame (843) with its cover (842) and suitable pole fastenings, a
set of fixed contacts and a sliding contact with its operating mechanism.
The frame supports two vertical and parallel strips upon which are mounted
the fixed contacts with their binding posts, as shown at 2573 (section 26).  Its
operating mechanism is shown at 2643 (section 26) in which 834 is the operat-
ing rod, shown also at I (figure 1); 839 and 840, two collars pinned to the rod;
859, a spring which operates contact 821 ; and 825, a dog which keeps the con-
tact in its normal position until the signal has reached the clear position. The
operation of the circuit breaker is as follows: When the signal arm descends,
it moves rod 834 downward through the medium of red G (figure 1). In so
doing, collar 839 compresses spring 859 against contact 821. When the arm
has reached its clear position, collar 840, coming in contact with the projec-
tion shown on dog 825, throws the dog out and releases the contact 821, which
is then forced down by the spring 859. In so doing it moves off the upper,
and onto the lower contacts. The upper contacts control the motor and brake,
the lower ones being used only when a circuit to a distant signal is to be com-
pleted. In case it is desired to break the circuit to a switch, governed by the
signal, circuit breaker 2492 (section 26) is used. It is provided with an in-
dependent set of fixed and sliding contacts which opens the switch circuit as
soon as the arm starts to clear.

The operation of the signal as a whole is as follows: Current having been
delivered to the motor, by the reversal of the lever on the interlocker, the ar-
mature is set in motion and acting through the train of gears revolves the chain
sheave (B), winds up chain C, which, acting through the flexible connection
(D), lifts the counterweight lever and clears the signal through the medium
of rod F in the usual manner. When the arm has reached its clear position,
the circuit breaker operates as explained and sets the brake which stops the
motor and holds the signal clear. When it is desired to restore the signal to
danger, the lever on theinterlocker is put normal and in so doing the current
is cut off from the brake magnets and motor and a circuit through the motor
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and indication magnets is set up but which is open at the signal circuit breaker.

The motor being free, the counterweight falls, turning the motor backwards
and at the same time bringing the arm to danger. Just as the arm reaches the
danger position, the circuit breaker completes the indication ecircuit and the
motor, acting as a generator, sends in the indication and releases the lever.
The connections between the battery, controller, motor and ecircuit breaker
are clearly shown in connection with signal No. 1 in the diagram insert B.

The flexible connection (D), shown more fully at 530 (section 24), pre-
vents injury to the mechanism in case the arm should come against its stop
before the brake had set.

It is to be noted that the failure of the current or of any electrical or mechanical
connection will only result in the signal going to danger.

On pages 93 and 94 are illustrated signals of the type just described.

TWO-ARM SIGNAL

Figure 2 shows a standard Two-Arm High Signal. Aside from the pole
with its fittings (section 20) the signal includes one signal movement (A) and
two circuit breakers (H and H?).

The signal movement (A) is the same as that for the single arm signal
except that the chain sheave (B) is provided with sprockets for gripping the
chain (C), which passes over it. When the motor armature revolves in one
direction, it clears the upper arm and in the other direction clears the lower
arm. The reversal of the armature is caused by a ground selector moved by
the switch points. The manner in which this is accomplished is fully explained
on page 23. The ground selector referred to is shown at 2850, (section 29).
The circuit breakers are the same as in the case of the single arm signal.

All connections between the battery, controller, motor, ground selector and
circuit breakers are fully shown in connection with signal No. 2 in the diagram,
insert B. On page 92 is illustrated a signal of the two-arm type.

THREE-ARI SIGNAL

Figure 3 shows a standard Three-Arm High Signal. Aside from the pole
and fittings (section 20) the signal includes one signal movement (A), a three-
arm hook selector (J) and three circuit breakers (H 1, H? and H3).

The signal movement and circuit breakers are the same as in the case of
the gingle arm signal. The circuit breakers are connected in series with each
other and with the motor as in the case of the two arm signal.

The hook selector is fully illustrated in section 24. It consists essen-
tially of the frame work, the various levers with their hooks, and the magnets.
The frame work is shown in outside view on page 105 and in section on page
106. It is fastened to the pole in the same manner as the counterweight
brackets. The signal movement connects with one of the levers (E*, figure 3)
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TIRON BRACKET POLE.



90

HIGH SIGNALS

SEcTION 19

WOOD BRACKET POLE.
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by means of the regular chain and spring connections (C and D, figure 3).
The inner end of arm E! is provided with abar (1373 section 24) that ex-
tends across the selector where it is joined to a short lever (1370 section 24).
Both long and short levers are forced to move together by being keyed to the
same shaft. Whenever current is supplied to the motor, the lever E* lifts