The Montana Canyon as -Seen from & St. Peul Observation Car

The Use of Helpers in Electric Train Operatidn* |

Helper Cut in 100 Tons Ahead of Middle and Operated for
Braking Over Summit and Down Grade

By W. F. H. Hamilton

Railway Equipment Department, General Electric Company

for handling freight trains. The practice on the Chi-
cago, Milwaukee and St. Paul was to put the helper
(where only one was used) at the rear of the train just ahead
of the caboose. The helper could thus be easily cut off to take
water, and could be readily cut in to the train at the start and
cut off the train at the summit of the grade. This method
leaves one or two cars in the train, at the location where the
drawbar stress changes from pulling to-pushing, which are
very nearly free and can change the slack either way easily.
This causes trouble in handling the train and may be termed
“foating slack.” ,
. It was also the practice with steam power to run helpers
from the hottom. of each grade to the summit; there they were
cut off, turned, and then returned to their original stations,
only occasionally being run clear over the hill. . :
Electric operation was started on much the same basis.
The helpers were put at the rear of the trains while ‘ascend-
ing the grades but were cut off at the summit and run around
to-the head-end of the train. There the two locomotives were

OPERATING‘ WITH HELPERS is the common method

connected in- multiple unit and were used to conirol the

operation down-grade. Sl ’
“This method of operation was tried for a month or so but

the results were not entirely satisfactory. Signaling between
locomotives was difficult because the trains were longer and
the whistles on the locomotives were not as powerful as
those on the steam.locomotives. The road (leading) locomo-

tive could not slack the entire train, which was necessary in
ready to start and, when stopping, the
did not always realize it promptly.-
This resulted in drawbars being damaged to such an extent

case the helper was not
engineer on- the helper:

% This is the third of a 'sqrifjes;éf thyee articlest on: this subject.. The first
‘(Rm%;ﬁ?ywzi;e, Ia‘mm‘az; 21, 1921), "dealt with. pasienger. service require-
Wients and. passenger ‘train opergtion.. The second (Roilway Age, February

4.-1921),. dealt awith general requivements: of ‘freight troin operation. .
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that they were pulled out when starting again. Much of this
trouble came from the “floating slack” near the middle of the
train referred to above, and also because electric locomotives
do not slow down as much with the application of load as do
steam engines: ' '

How Helpers Are Now Used

The method was then tried of cutting the helper into the
train about 100 tons ahead of the middle. This' insures
the slack being stretched out on all cars and makes starting
easier because each locomotive handles practically its own
tonnage.  Also it was found practicable to keep the helper

. locomotive in the train while descending and allowing it

to regenerate to assist in holding the train. This method of
operation proved successful and has been used ever since.
The helpers all operate out of one station and normally
run clear over the hill, returning with the next train in the
opposite direction. Occasionally it is necessary on account
of traffic movement to cut the helper out at the summit and
let the road locomotive take the entire train down the grade.
At such times both regeneration and. air brakes have to be
used in combination as previously described. Operating the
helpers out of one station reduced the number of crews and
locomotives required. ©~ o
~ When ready to start on an ascending mountain grade with
a helper in the train, the train brakes are released and the
train is held by the independent brakes on the two locomo-
tives. The engineer on the road locomotive “whistles.off” and

the engineer on the helper locomotive answers if he is ready.

These whistles are not always heard, however. When the
engineer on: the road 'locomotive hears the helper “whistle
off” or after waiting. a reasonable length of time, he brings
the controller onto the first or second notch and releases the
independent brakes. This keeps the locomotive from .roll-
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ing back agamst the tram and as soon as the brakes release
the controller is moved out slowly until the train starts, or
until the current is as near the wheel slipping point as it is
advisable to go. This stretches all the slack in the train as
far back as the helper locomotive. The engineer on the
helper locomotive watches the drawbar of the car forward
of his locomotive and as soon as this stretches out brings his
controller onto the first or second notch and releases the in-
dependent brakes on the locomotive. As soon as they have
released he notches the controller out slowly and carefully
until the train starts, or until his locomotive has reached as
“close to the wheel slipping point as it is desirable to go. After
the train has started both engineers watch their ammeters
and accelerate as close to the wheel slipping point as desirable
until they have reached the full parallel position of the con-
tmller

If, however, the tram does not start in what the engi-
neer on the road locomotive considers a reasonable time he

notches back his controller slowly and allows the,train to

- drop back gradually against the helper locomotive. ThlS isa
~ signal to. the helper locomotive to be ready to start and as
soon as the engineer on the road locomotive feels the jolt of
‘the train bunching against the helper locomotive he again

- attempts to start as before. In cases where several attempts
are made to start, this “rolling back” operation . is usually
repeated with increasing severity each time so that the engi-

~ neer on the helper locomotive will have no doubt as to what

s requxred When the latter sees-the train dropping back

_against him as shown by the drawbar of the car ahead, he

~ brings the controller on the first or second ‘notch and releases G
the independent brakes so as to be ready to start when the

g leadmg locomotxve pulls‘the, slack out of the train ahead.

This becomes apparent on

e appl, S the mdependeﬁt brakes and shuts off the

the control ‘must be

he engmeer on the road locomotive
ykﬂle ammeters mdl(;atmg 2 higher

 the ‘helper locomotive engineer noticing
is - er fo. hol?i a shghtly 1ower

The 'ngmeer on the road 1ocomot1ve does the" :

of 'Stoppmg requires as'f-
d. the

application of the automatic brakes and then shuts off his
controller when the line current has dropped to about zero.
The engineer on the helper locomotive does likewise and both
allow their driver brakes to apply. After the train has
stopped, the brakes are released on the helper locomotive
and the train is held by the independent brakes on the lead-
ing locomotive only.

At the bottom of the grade the helper locomotive is cut out.
The brake pipe pressure is also dropped from 90 1b. which.
is carried on mountain grades to 70 1Ib. A wise engineer ap-
plies and releases the brakes on the train twice, making heavy
applications each time before starting as otherwise the brakes

will stick due to what is virtually an overcharged brake pipe.

Cold Weather May Cause Many Difficulties
The operation of starting on a mountain’ grade is fairly

easy in good weather but in cold winter weather after the

train has been standing an hour or so and the oil has con-
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spin it is necessary to shut off and start over again. Wheel
slipping, especially if it occurs suddenly on mountain grades,
is dangerous in that the sudden shifting of load which takes
place between the two locomotives is liable to pull out or push
in a drawbar. Wheel slipping can usually be detected be-
fore it becomes serious by the “fluttering” of the ammeter
needle and when this occurs an application of sand must be
made promptly. This “fluttering” is noticeable whether the
ammeter is in the circuit of the particular motor which is
slipping or not.

The airbrakes give a great deal of trouble in weather
colder than 10 deg. F. The hoses freeze stiff, usually when
the train is standing more or less bunched; when it is
stretched out again they leak badly or open up entirely. This
often causes the brakes to stick and their action is uncertain
at best. When the brake pipe is leaky the feed valve chat-
ters because of the large volume of air passing through it
and this is not only very disagreeable to one who has to
listen to it continuously but the valve usually manages to
freeze up in time and must be thawed out.. Sometimes - it
freezes shut, in which case the brakes apply at once due to
the leaks in the brake pipe; sometimes it freezes open and
admits main reservoir pressure to the brake pipe.  This
means that the brakes will stick after it has been thawed
because of the brake pipe being overcharged. In such cases
it is best to attempt to keep the train moving, although it is
sometimes nécessary to shut the controller off in case the ad-
ditional load due to the brakes dragging causes the current
to go too high. 7 o o
 When an application of the automatic airbrakes-is _ma,c%e
on a long train, there is first a high pitched whistle which is
caused by the air exhausting from the equalizing reservoir
and this is followed, in maybe a second or less, by ‘the deep
roar of the air exhausting from the brake pipe itself. With
a very leaky ibrake pipe the leaks may draw down the pres-
sure faster than the equalizing valve in the brake valve can.
In such cases only the first high pitched whistle is h?arq.
This usually means a damaged drawbar before the train 1s
stopped as in such cases the brakes apply hardest at the rear
of the train and the train is stretched out. ''To counteract
this an effort is made to draw down the brake pipe pressure
faster at the brake valve by making as heavy an application
as possible without actually going into emergency. =

: ' . Train8lack .

PR

 Train slack is very péculién and in a long train seems to
“the head, middle and rear.

_give trouble -in three sections; and rea;
The cars in these sections seem to run closely bunched to-

gether with considerable slack Detween the sections and this

“more or less free slack is always ready to start trouble. This

" is especially the case on lighter grades or nearly level stretches.

" There was a certain station on the C. M. & St. P
was 2 sag in the track with about 2,000 ft. of
cent grade on each side of the sag. Whet

n rupni
the controller had to be moved back to series
‘to prevent too high a speed being attained, s
‘ to the train. Twice w

but this can be neglected for short periods.

where there .- : : ie ,
per . minithum of one-half normal voltage (1,500 volts) and some
- will operate-as low as 1,000 volts;-although at this voltage .
. the air compressors will not pump up a long train.. This
“* feature is also made use of by the power limiting system
_.which was described |
- cgaydge. o e e e e
- They also haye anfadvant,agein;;fhat'the?speedidiidng T

per cent grade—just -
eld back a little at times

when descending and yet not enough to require heavy appli-
cations of the airbrakes. Application less than 8 to 10 Ib.
usually mean that the brakes will stick more or less after
releasing so that with steam locomotives more or less trouble
was experienced in taking trains through. With the electric
locomotives regeneration is used instead and the need of the
light applications is eliminated and operation is thus made
easier.

Locomotive Design

To meet the conditions of train handling, as outlined
above, successfully the control equipment of the locomotives
must be carefully designed so that sufficient rheostat steps
and ample rheostat capacity will be provided. The accelera-
tion curves on resistance of the C. M. & St. P. freight loco-
motives are shown on the chart. It will be noted that the
change in tractive effort between notches when accelerating
to a maximum of 25 per cent coefficient of adhesion is about
21,000 1b. for the total of 8 motors on a locomotive. The
rheostats are designed to allow an acceleration at an average
value of 210 amp. corresponding to about 16 per cent co-
efficient of adhesion for 25 minutes and 300 amp. cor-
responding to 25 per cent for 15 minutes. -These capacities
have proven ample in service but are not too large for winter
work. It will be noted, too, in examining the curves that the
steps are close together from the fourth notch to the eighth,
inclusive, and. are then spread out more.  This provides
steps close together at the most critical time in starting a
heavy train. The increments in tractive effort between steps
have always been satisfactory so-that it may: be assumed that
the proper increment to use with this:size locomotive is about
20,000 1b. to 25,000 Ib. per step after the train is in motion.
* The field shunting position gives about 50 per cent shunt-
ing which is about the maximum which can be used on ac-
count of the commutation of the motors. R

‘It is necessary that the traction motors be so designed that
they can have currents up to .20 to 25 per cent coefficient of
adhesion applied for about five minutes with the locomotive
stationary without injury to the commutator. This is often
required in. starting heavy frains, , No trouble from this
cause was ever experienced on the C. M. & St. P. locomo-
tives, - S S N

Direct current locomotives using series motors for freight
service have ‘a great advantage as faf'as “this work ‘is “con-
cerned in that the tractive effort developed depends only on-
the current input and does not vary with the voltage. There-
fore, variations in voltage do not affect the ability to pull the
train or the current input but simply change the speed. There
is some increase of heating due to slower speed of the blowers
In case of
reduction of voltage for any reason the trains can still be
kept moving. The auxiliaries were designed to operate at a-

; the April 9, 1920, issue of the Rail-

on can be varied over quite a wide range especially if

railroading is far mo

_Freight service in mountain railroading is :
cinating than passenger service although, of course, it in-
volves much longer and harder hours. Tt requires at times -

e e e Michael-Sol Colleetion: -
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the greatest skill, patience and resourcefulness on the part
of the engineer, and this is not always appreciated by those
who have not followed the work on the road, particularly in
winter.

The writer would like to express his thanks to the engi-
neers and others on the C. M. & St. P. with whom he was
associated, particularly in the early days of the electrification,
who worked out many of the methods described in this
article and who also showed him many practical “kinks” in
train handling that in considerable measure made the writing
of this article possible.

Freight Car Loading
v Waswiweron, D. C.
REIGHT CAR LOADING during the weeck ending February
F 12 continued to decrease, showing a reduction of over
15,000 cars-as compared with the week hefore, accord-
ing to the weekly report of the Car Service Division of the
American Railway Assaciation. The total number of cars
loaded with revenue freight was 681,627, as compared with
786,633 in the eorresponding week of 1920, and 687,128
in 1919.  The summary follows at the bottom of the page.
The number of surplus freight cars continues to increase
and- for the week of February 15 averaged 392,550, - There
were also scattering shortages amounting to 388 cars.
The Car Service Division announces that effective March
1, 1921, the district embargo zones with headquarters ‘at
-Atlanta, Boston and- Philadelphia will be consolidated into
one zone with headquarters at Washington, D. C., under the
supervision of the Car Service Division as district representa-
tive: - The following will thereafter constitute the district'em-
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quarters at the points mentioned have been assigned to a
designated trunk line connection for the purpose of receiving
embargo information issued by other roads. There will
be no change in the present method of placing embargoes by
the roads affected. Where a road is shown as being assigned
to a trunk line connection that road will receive all notices of
placement of embargoes, modifications, extensions or cancel-
lations direct from the designated trunk line connection which
will promptly transmit such embargo information in the man-
ner provided for in Circular CSD-87 and Supplement No. 2
thereto, due regard being given to the utilization of railread
wires where facilities”are available.

No SITUATION CAN POSSIBLY arise to excuse lack of good manners
on the part of any employee. Courtesy is due every patron with
whom we come in conptact, rich or poor, well dressed or poorly
dressed, no matter who he is. You will find that good treat-
ment on- your part to the patron will bring good treatment on
the patron’s part to you. He will treat you as well as you treat
him. Courtesy always brings big dividends. It pays you, and
it pays the company. It pays you, because it makes friends for
you and saves complaints against you by patrons, thus raising
your standing with the company. It pays the company, because
the company is always judged by the conduct of its employees.
Courtesy is simply the exercise of kindness and helps make life
go smoothly.. Nothing makes so many friends as kipdness. Noth-
ing adds so much to our own equipment and character. We can
all be kind if we choose. It is true that kindness never fails of
its reward. It is also true that discourtesy toward a patron under
any -circumstances is a betrayal of the company’s interest, Prac-
tice courtesy, not some of the time, but all the time. Your record
will - speak for itself; should you be reported for some seeming
grievance by a patron, If you are courteous to all patrons,

bargo headquarters: SR .
& d the company will soon hear ‘of it, because the public, as a rule,
R D%*.S“ilct . R ot Adi will find pleasure in praising your work. If your manner is dis-
SToATEY headauarters it ress courteous, the public takes equal delight in doing all it can

1.0 Washington; D, -C...Car Service Divigion, .. 718 18th street, N, W,

2, Montreal, Que. ..;..C,FPi Rxddgg,' District 263 St T vt against you, and then the company’s interests, as well as your
3; Chicago, -IIL; T:Trmi"rcgﬁzy zlim?xm%p. SN i own, suffer. Look above the w‘?aknesses of infiividgals in the

: t(;f: Service - Commit- 43186 De’arborn ctreet crowd and meet discourtesy with courtesy, impatience with
4. Winnipeg, Man, ....E. T.  Stone, © District ' " patience..  We can do much’ towards educating the public. by

W]a:mhargo Chairman.. - Union Station.

5. Ft Worth, - Texas. | R, L. May, District Em-

bargo -Chairman, 11 Touraine Building.

To minimize the expense incident to the present method of
handling embargoes, some of .the smaller roads which here-
tofore received embargo notices from district embargo head-

example~—~FE. E. Nash, general manager, Minneapolis & St.! Louis.

PENNSYLVANTA RAILROAD STOCKHOLDERS on February 1, ‘1921,
numbered 134,743, an increase of 1,675, compared with that of
Yanuary 1, and of 14,434, compared with the totals of ‘February
1, 1920. :
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