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Multiple'aspect signaling on the Grand Central-Mott Haven territory 

Multiple-Block Signaling' 
An explanation of either-direction automatics 
and an increase in the nun1.ber of aspects as 
means of facilitating train tnovements safely 

THE ELECTRIC DrvrsroN of the New 
York Central in New York City af­
fords an excellent example of the 

·benefits which can be effected in in-
creasing track capacity and improving 
safety by providing multiple-aspects 
for signals and by either direction 
signaling on multiple-track territory. 

The New York Central and the 
New Haven trains into and out of 
Grand Central Terminal at Fortv 
Second street, involving through pa;­
senger, suburban, mail and express 
trains, are all handled between the 
terminal and Mott Haven, five miles, 
over a four-track line. The coach 
yards are located north of Mott 
Haven so that numerous empty train 
movements are made between this 
yard and the terminal. On certain 
peak traffic clays, as many as 850 
train movements are made on this 
territory, the total for August, 1929, 
being 21,800. The fact that trains 
are bunched during the morning and 
evening rush hours, further compli­
cates operations. For example, be­
tween 7 :00 and 8 :00 a.m., 62 trains 
are scheduled through Matt Haven. 

During 1928 and 1929 the situation 
was so serious that the stopping of a 
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single train in the congested territory 
frequently caused delays to the ex­
tent that traffic did not again become 
normal for an hour or more. Train 
movements over Mott Haven J unc­
tion were so numerous that there was 
little opportunity to run the empty 
equipment across the plant to the 
coach yards, and, as a result, the 
empty trains were held out on the 
main line Track No. 1. In some in­
stances, these trains occupied as much 
as two miles of track during the 
greater part of a forenoon, thus ob­
structing 25 per cent of the main 
trackage, as well as incurring expense 
equipment and crews standing idle. 

Various means of providing ad­
ditional tracks in this territory were 
investigated but none were practicable 
on account of the immense expendi­
tures required. One proposition in­
volved the construction of a new two­
track tunnel beneath the existing 
Park A venue tunnel to 96th street, 
and then continuing a new tunnel un" 
der the street and beneath Harlem 
river, coming to the surface in the 
vicinity of High Bridge. Another 
suggestion was the construction of a 
new line from the New Haven Yards 

in the Bronx, passing beneath Har­
lem river and south between Second 
and Third avenue to a new station on 
42nd street, east of Third avenue. 

Track Capacity Increased by Signaling 

A study indicated that the neces­
sary relief from congestion could be 
effected by the installation of• proper 
signaling on the · Mott Haven to . 
Grand Central territory, and the re­
construction of the track layout and 
interlocking at Mott Haveh Junction. 
The importance of the results needed, 
justified a relatively large expendi­
ture for these improvements. At 
Mott Haven, changes were made in 
the track layout, so that prevailing 
routes of traffic during rush hours 
did not cross. Short crossovers and 
frogs, that limited safe speeds to 10 
m.p.h., were replaced with easy angle 
switches and frogs to permit speeds 
of 30 m.p.h. Four interlockings in 
the vicinity of Mott Haven were com­
bined into one new large plant, thus 
co-ordinating operations over a large 
territory so as to facilitate train 
movements. An entirely new system 
of automatic block signaling was in­
stalled on the four tracks between 
Mott Haven and Grand Central, us­
ing four-aspect, three-block signaling 
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to direct train movements in either 
direction on all four tracks. · 

With this arrangement, as many 
tracks as are required can be used. for 
trains in one direction or the other, 
depending on the preponderance of 
movements to be handled during peak 
periods of the day. The blocks are 
comparatively short, averaging from 
750 ft. to 1,200 ft., so that following 
trains can be spaced closely and the 
safety of such operation, even at com­
paratively high speed, is provided by 
the multiple aspects of the signals 
which give an engineman information 
as to how he should control the speed 
for several blocks in advance. 

The results effected by these track, 
signal, and interlocking improvements 
have been beyond those reasonably 
anticipated. The system has so in­
creased the track capacity that all con­
gestion has been eliminated and trains 
are operated without delays. F urther­
more, the operation is so flexible that 
a train running a few minutes behind 
time can be handled promptly with­
out disrupting the schedules of other 
trains. The operation of empty 
equipment into and out of the coach 
yards at Mott Haven has been ex­
pedited so as to eliminate lost time 
for crews and equipment. 

Important Factors of Multiple-Block 
Signaling 

The novel feature of the improve­
ments on the Mott Haven-Grand 
Central territory was the use of mul­
tiple-aspect automatic signaling which 
permitted the use of short blocks to 
reduce the spacing between follow­
ing trains and yet gave specific in­
structions in the form of signal in­
dications to an engineman as to what 
action to be taken at each of several 
successive signals while approaching 
a point where speed must be reduced 
or the train stopped. By this arrange­
ment, trains can be kept moving at 
the highest possible rate of speed con­
sistent with safety, depending on 
conditions ahead, thereby eliminating 
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unnecessary delays or train stops. 
This system is properly designated 

as multiple-block signaling not as 
four-block signaling. The same sy~­
tem can be used to include or om1t 
aspects for two, three, four or more 
blocks, as may be required by local 
conditions affecting train speeds at 
certain points on the line, and by the 
number of trains operated during 
certain periods of the day. 

The aspects and indications of the 
American Association of Railroads 
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ing equipment were also factors to be 
considered. In 1929, the N .Y.C. 
made several hundred braking tests 
under different combinations of vari­
ables. The stopping and retarding 
curves plotted from these tests are 
so uniform and consistent with each 
other that it is possible to interpolate 
other curves to cover almost any make 
up of a train. To the established 
train-braking distances certain arbi­
trary factors of reliable operation 
are added to establish approach sig-

Proceed Approach Second Siqnal 
a t Medium Speed 

Prepare to Stop 
at Second Siqnal 

Aspects and indications supplementing the Standard Code 

are based on each and all of the as­
pects being used as required. The 
two additional aspects, used on the 
installation between Mott Haven and 
Grand Central, are consistent with 
those of the Standard Code, and may 
similarly be included or omitted as re­
quired. F urthermore, a change can 
be made from block to block, chang­
ing from a two, three, four or five­
block system and back again at the 
next location, without inconsistency. 
The indications required for special 
locations and conditions may be se­
lected and used without their effect­
iveness being impaired by the use or 
non-use of other indications. 

In preparing the detail plans for 
the proposed rearrangement there was 
a lack of definite information as to 
the distance required for retarding 
and stopping trains at various speeds. 
Differences in train weights and brak-

nal-distance curves, which are used 
for reference when locating signals, 
and when deciding upon the aspect 
to be used. 

The New York Central tests were 
preceded by a series of tests in 1913 
on the West J crsey & Sea Shore. The 
engineers of the Boston & Maine, 
using the Blackall-Park air brakes 
catechism, have calculated approach 
signal distance curves which corre­
spond surprisingly with those estab­
lished by the New York Central. 

Frequently train crews run over 
two or more divisions and occasion­
ally over two or more railroads. It is 
desirable that signal aspects and indi­
cations be as consistent as practicable 
for an entire system. The studies 
described and conclusions reached are 
applicable for practically all traffic 
operating conditions on steam rail­
roads, and are also being applied on 
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the district beyond the Electric divis­
ion. Plus or minus adjustments to 
signal distances, in accord with es­
tablished formula, are necessary for 
descending or ascending grades. 

Excessive length of blocks does not 
effect a relative saving in construe-
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in or leaving low-speed territory may 
not effect the best results. The time 
required for a train to pass through 
a block should be used as a yard stick 
rather than lineal feet. The objective 
is to get trains through safely with 
minimum interference with other 

409 

often hesitate to take advantage of 
new signal indications, feeling that 
the enginemen will not understand 
them. Experience and reason indi­
cate that the engineman welcomes fa­
cilities which makes his work better 
and easier. New signal indications, 
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Sketch illustrating time required for a passenger train to stop and then accelerate to speed of 70 m.p.h. 

tion and maintenance costs and may 
cause excessive train delays if the 
rules are observed when a signal is 
unnecessarily in the stop position, or 
may, if to avoid excessive penalty the 
rules are disregarded, defeat the pur­
pose of the signal system. In a re­
cent case, a high-class long distance 
passenger train was delayed 20 min­
utes on account of one signal being 
at "Stop." The approach indication 
was passed 8,000 ft. before reachiug 
the "Stop" signal and the "Advance 
slow-speed" block was 6,400 ft. long . 

Automatic signal distances of ap·· 
proximately 8,000 ft. on level track 
should provide ample approach dis­
tances for almost any speed and 
weight of train. Short blocks with 
multiple aspects are valuable in in­
creasing track capacity where trains 
are operated under close headway 
during certain periods of the day, 
and are of material benefit in keeping 
trains in motion and avoiding un­
necessary delays when approaching a 
congested point. They materially re­
duce the time lost and increase the 
safety of operation when signals may 
be out of order. Reducing the block 
lengths one-half increases the track 
capacity 20 per cent. 

Unequal signal blocks in high-speed 
territory are a handicap. Long blocks 

signal territory Grand Central to Mott Haven 

trains and without raising the maxi­
mum speed limits which had been 
established for definite reasons. 

Higher average speeds, without 
higher maximums, are desirable. 
When a train is brought to a stop on 
a main track the flagman should get 
off to flag, and the train may not 
again be started until the flagman is 
recalled by the locomotive whistle. 
If the train-line air brake is applied 
on a long freight train and then an 
attempt made to release the brakes 
and proceed, there is a possibility of 
the brakes sticking on some of the 
rear cars, thereby causing the train 
to pull apart. Therefore, when the 
air brakes are applied on a long 
freight train, it is generally brought 
to a stop and the flagman sent back 
while the compressed air in train line 
is being pumped up to the required 
pressure, all of which involves a ma­
terial delay. 

Information to an engineman, as 
to what may be expected of him sev­
eral blocks in advance, will often per­
mit a train to be controlled in such 
a manner as to avoid an actual stop, 
thus resulting in a material saving in 
time and the avoiding of possible 
damage to equipment, when stopping 
and starting a heavy trai><. 

Over-conservative railroad officers 

if consistent with those previously 
given, are welcomed by enginemen, 
and full advantage is taken of the in­
formation conveyed. 

Improved Signal Performance 

In a territory handling such a 
heavy traffic, a failure of signal or 
interlocking equipment frequently 
causes delays to several trains, and it 
is important to explain that the im­
provements made in the performance 
of the signaling on this territory has 
been an important factor in the im­
proved train operation. Considering 
the Electric division as a whole, there 
was, in 1930, an average of 27.4 cases 
each month in which a signal failed 
to operate properly, or one case in 
77,000 signal operations. In 1934, 
this average was reduced to 3.5 cases 
each month, or one failure in 570,000 
signal operations, an improvement of 
700 per cent. In 1930 there was an 
average of 27 power interlocking fail­
ures each month, which, in 1934 was 
reduced to 7.4, or an improvement of 
400 per cent. These improvements 
in the signaling performance were 
due in part to the modern signaling 
apparatus included in the new instal­
lation, and also on account of a re­
organization of the signal department 
maintenance. 


