
Sudden Stopping and Starting of Trains Causes 
Severe Handling Damage 

Engineer E. H. Baxter, Fort Scott, Submits Masterful Discussion to 
Better Seroice Contest Judges 

H E  subject matter of "Rough 
Handling of Cars" carries with it  
the idea of the sudden stopping 

and starting of cars or trains with a 
sufficient magnitude of force, brought 
about a s  the result of slack action, to 
cause damage to the equipment and 
lading. 

In present day railway operation 
the conditions in long freight trains 
a r e  the most difficult to deal with in  
train handling. 

The automatic airbrake has, for a 
considerable number of years, been 
dominating all other means of train 
control. In the manipulation of the 
airbrake t h e  responsibility is placed 
upon the engineman, and, in order that 
the shocks, which a re  the result of 
slack action, may be reduced to a 
minimum, the engineman endeavors 
to apply the automatic brakes in par- 
tial or graduated applications, that is 
to say, they are  not applied in  one con- 
tinuous full-on application. This is 
necessary in order that the slack 
movement (in or out) will be less vio- 
lent. Therefore, the smoothness and 
freedom from injurious slack action 
with which a long freight train may 
be handled, either in a service or a n  
emergency application of the brakes, 
depends to  a considerable extent upon 
the general make-up of tlie trains, 
with reference to  loaded and empty 
cars, length of trains, weights, speed 
and uniformity of piston travel. 

With the increase in length of the 
modern freight train and the addi- 
tional weight of heavier cars, necessi- 
tates in the operation of the airbrakes, 
the handling of greater volumes of air. 
This greater volume of air has in- 
creased the time lapse of the applying 
and releasing of forward end braltes 
over that of the rear  end brakes. As 
a result of this, serious slack action 
occurs, where due consideration is not 
given for its various causes. 

Distribution of Braking Power 
In the installation of brakes on rail- 

way cars, the common practice is  to  
use the empty weight of the car a s  
the basis for establishing the braking 
power. The standard now i s  generally 
60 per cent of the lightweight of such 
cars for service braking, and, since 
the total cylinder power for the car, 
both loaded and empty, is  the same, 
these a re  known a s  single capacity 
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brakes. The total cylinder power for 
a car being constant, this then varies 
the braking ratio of the empty car a s  
compared with the loaded car. The 
present tendency for increasing the 
maximum loading capacity of freight 
cars 10 per cent above the rate  of 
capacity in many instances has raised 
the braking ratio of the empty to the 
loaded car  from 3 to 4 to 1, in which 
case the train of empty cars may be 
stopped in one-third, o r  one-fourth the 
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distance required for the same train 
loaded, conditions being equal for the 
two trains. 

For  men to handle trains satisfac- 
torily, with the least possible amount 
of damage from slack action, condi- 
tions shoulcl, of course, be favorable. 
The engine equipment most adaptable 
for the smooth handling of long 
freight trains is that known a s  the 
L. T. Automatic Control Equipment, 
in that it provides a greater margin 
of flexibility in service and has incor- 
porated in it  features not found in 
previous types of locomotive braltes. 

Terminal Inspection 
In addition to terminal testing of 

airbrakes on outgoing trips, there a re  
a few simple tests that may be made 
and the results noted a s  to the general 
condition of the equipment. Where 
two a i r  compressors a r e  installed, see 
that  both a re  working, that they a re  
being properly lubricated, that  their 
speed will be normal and their ap- 
parent operative condition will sup- 
ply a sufficient amount of compressed 
air. The various devices that  regulate 

their respective pressure should be 
properly adjusted and will operate 
to maintain them with the proper de- 
gree of sensitiveness. Compressor 
governors will give a n  ample amount 
of excess pressure with automatic 
brake valve in running position, that 
tlie maximum pressure lap position is 
also sufficient. Feed valves should 
be properly adjusted. The equalizing 
piston in the automatic brake valve 
will respond readily to service redue- 
tions. That  there be no leaks into or 
from the equalizing reservoir, this is 
important. Normally the time neces- 
sary to make a full service reduction 
of twenty pounds should be approxi. 
mately 6 or 'i seconds. Any material 
variation of this time denotes a de 
fective condition, and where air 
gauges are  not read during brake 
manipulations, reductions will not be 
made as  intended. Air gauges should 
be so located, well lighted a t  night, 
to make their reading accurate. The 
equalizing reservoir gauge hand and 
brake pipe hand on small dup1e.r 
gauge should show the same pressure 
with automatic brake valve in releapp 
and running positions, the latter mdi. 
cates the actual brake pipe pressure 
a t  all times, while beyond lap position 
they a re  separated a s  effectually a$ 
the equalizing piston will permit. 

The automatic coiltrol valve should 
respond to a ~ p o u i i d  service redue 
tion, giving in return a cylinder pre* 
sure of 2 %  to  1, with no perceptible 
variation of the cylinder pressure. 
However, any material change would 
denote a leak out of, or into, the con. 
trol reservoir and control cylinder or 
excessive brake pipe leakage. The 
difference in the number of conipres. 
sor strokes to maintain pressure, 
brakes released, and that necessary to 
maintain pressure, brakes applied, In 
dicates the extent of brake cylinder 
leakage. 

While the rules and instructions for 
the inspection and testing of train 
braltes in terminals are  well known 
to those concerned, piston travel on 
the individual cars and the extent of 
brake pipe leakage a r e  two of the out. 
standing things that enter into the 
problem of freight train handling en 
route. The engineman should watch 
the extent of brake pipe leakage be 
fore leaving terminals where it 1. 

more than 'i pounds per minute, lo' 



lowing a 15-pound reduction. indicat- 
ing excessive leakage. Excessive 
brake pipe leakage takes away from 
the engineman the ability to control 
the brake applications, causes harsh 
running in and out of slack, leads to 
compressor failures, and, hence, should 
be avoided. 

Distribution of Load 
The smoothness and freedom from 

Injurious shock in train handling de- 
pends to a great extent upon the gen- 
eral make-up of the train, having ref- 
erence to loaded and of einpty cars, 
and a train of all loads, or a train of 
all empties will be much easier to 
handle smoothly than a mixed train 
of loaded and empties. The location 
of the empties and the loads will have 
a great effect on the handling of the 
trains, hence, brake manipulation must 
vary with different train make-up, 
length, weight, speed, etc. 

As was stated previously, the brak- 
ing ratio of cars changes with the in- 
crease in the load over the einpty car, 
60 per cent being the lightweight for 
service braking, then, when the same 
car Is loaded, bringing the normal 
braking power to about 15 per cent. 
This disturbs the effectiveness of the 
brakes, and, therefore, these condi- 
tions must be reckoned with in their 
manipulation. 

The make-up of a train composed of 
empties and of loads may be started 
and kept in motion easier where all 
loads are assembled and placed to- 
gether a t  the front end of the train, 
yet this arrangement puts the brakes 
at a big disadvantage. As the rate 
of retardation on the empties will be 
much greater than that  on the loaded 
part, Which results in heavy stresses 
placed on draf t  rigging, and possibly 
breaking it in two in stopping, caused 
from the effects of slack action. 

On the other hand, to reverse the 
location of the loads and empties in 
the train would make a break in two 
likely in stopping and \vonld render 
it mare probable in starting. 

The Piston Travel 
It Is important that the piston 

travel on cars be kept as  nearly nni- 
lorn1 as possible, a s  the travel of the 
piston affects the pressure in the 
brake cylinder for any given reduc- 
lions during a brake application. Its 
~miforniity throughout the train will 
be a considerable factor for brake ef- 
fectiveness a s  a whole. 

Short travel brakes, giving a higher 
cylinder pressure than the long travel, 
it is evident that  the long travel 
br~kes will release first, while the 
~hort travel brakes will hang on 
longer, and, in some cases, may be 
considered as  sticking brakes. This af- 
fects the uniform release of train 
brakes and also the slack action. The 
long travel brakes, releasing first, be- 
gin to absorb the bralce pipe air  and 
contribute to delaying the release of 
short travel braltes. 

With good draft rigging and no 
slack, trains could not be broken in 
two, but, obviously, such is not true. 
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The same may be said when slack is 
either all in or all out. 

Smooth train handling implies the 
ability to control the slack, that is to 
say, prevent it  from running in or out 
harshly and when so controlled, no 
draf t  gear in fair to good condition is 
damaged. 

Slack cannot be changed quickly 
and suddenly without damage. There- 
fore, considering the several contrib- 
utiug causes for a change in slack ac- 
tion, namely, that of the brakes, steam, 
grade, curvature of track and sand, 
ample time should be allowed for the 
change to take its course. 

Slack action cannot be prevented, 
bnt, by those concerned giving due 
consideration to its causes, it may 
he controlled, even to avoid further 
damage to draft rigging. 

In train handling there a re  two 
Binds of slack, loose and spring, and 
they work together. Loose slaclr is 
that which can run in or out without 
compressing draft gear springs and 
permits of shocks. Spring slack is the 
additional amount that can be had, in 
or out, when the springs are  com- 
pressed, and it  aids in driving the 
slack in the opposite direction, there- 
by increasing the shocks. 

Describing Service Stops 
In stopping the modern freight train 

of today by means of the automatic 
airbrake, in what is known as  service 
stops, or partial application of the 
train brakes, the slack in the train 
is the most important thing to be con- 
sidered and will be influenced greatly 
by the general make-up of the train, 
length, weight, speed, etc. Necessar- 
ily, brake n~anipulation must vary 
with different make-up of trains. In 
the operation of train brakes, the time 
interval between the application of 
the braltes on the front part of the 
train and those on the rear is to be 

taken into consideration, this time 
lapse is due to the fact that the bralce 
pipe air, in  making many right-angle 
turns and bends throughout its travel 
from the rear to the head end where 
it  is permitted to escape to the at- 
mosphere, encounters a frictional re- 
sistance to i ts  flow, and this time be- 
comes greater the longer the train. 

The head end brakes, being nearest 
to the escaping air, respond to the 
reduction first, and this changes the 
rate  of speed of the head end from 
that of the rear. The slack in the 
couplers begins to close in, while the 
rear end cars, not yet having these 
brakes applied, begin to press for- 
ward against the head end, thus clos- 
ing in the slack. As the reduction 
progresses, the rear end brakes 
eventually respond by applying, in- 
creasing the holding power to that  of 
the head end. and this causes the rear  
end to be reduced in speed, with the 
result that the train begins to stretch, 
and the slack will run out toward the 
head end of the train. 

While every condition of service 
cannot be presented here, i t  may be 
well to present a few examples of 
slack action a s  they a re  affected with 
different make-up of trains, weight, 
speed, independent engine brakes, 
sand, grades, etc. 

Examples of Conditions 
Taking a train composed of 25 

loaded cars and 50 empties, running 
a t  about 20 miles or less per hour, all 
loads a re  assembled and placed a t  
the rear of the train, engine working 
steam, that all slack, therefore, 
stretched. That steam is shut  off sud- 
denly and a heavy service reduction 
is made a t  the head end of the train. 
The retarding power of the brakes on 
these empties, and the locomotive, 
will be much greater than that of the 
loads, the forward end brakes begin- 
ning to apply first, reducing in their 
rate of speed, with a result that there 
will be a running in of the slack, with 
the lesser holding effect of the loads 
and their weight may result in a 
buckling of some weak car near the 
middle of the train. 

The better method would be to close 
the throttle gradually, allowing suffi- 
cient time for the slack to run in a s  
it  n7ill, then make the application of 
the brakes. Reduction should be split 
in the beginning. 

Take the same train of 75 cars just 
mentioned, but reverse the location 
of the loads and empties, placing all 
empties a t  the rear, and all loads 
ahead, running on level grade. An 
initial reduction of 8 pounds and 
brake pipe leakage has reduced the 
speed to about 8 miles per hour, and 
then a further reduction of 5 or 6 
pounds is  made and a t  a time when 
the greater holding power of the emp- 
ties has the slaclr stretched, loads 
pulling on the empties, since brake- 
shoe friction increases a t  the lower 
speeds, and with the difference in the  
ratio of brakes on empty cars a s  com- 

( N o u  tririt 10 Pnge 35, please) 





Page 17 

Mod 

# 

# r--------  

'ern Apartment Designed and Owned by 
Frisco Employe 

(See story in next column) 

T HE two story S p a n  i s h Duplex 
apartment house, shown in the 
accompanying picture, was de- 

signed by J. W. Guthrie, a draftsman 
in the mechanical department, Spring- 
field, Mo. Mr. Guthrie is also the 
owner. 

As will be seen from the  floor 
plans, this is  a two-family apartment 
house, with quarters for janitor in 
basement. I t  is of frame construc- 
tion with covering of "Bishopric" 
stucco on "National Steel Fabric" 
base, in a sand float finish. 

Each apartment is equipped with 
all the latest features of the modern 
efficiency type home, including com- 
plete built-in cabinets in kitchen. 
built-in ironing board, built-in ice box 
with outside icing door, package re- 
ceiver, and garbage incinerator. The 
living room has a Murphy door bed 
a s  a h  auxiliary sleeping facility and 
dressing closet is equipped with built- 
in wardrobes with mirror doors. 

The apartments are finished in 
glossy ivory enamel with full panel 
doors in natural gum. Oak floors 
throughout. 

It  is heated with hot water plant 
and the plumbing is complete and 
of the best grade fixtures. 

The building is built on a 50x175 
foot lot and faces east. A two-car 
garage of similar design is seen in 
the accompanying photo. 

The apartment is one of the most 
complete in the city of Springfield. 
Mr. Guthrie has planned and super- 
vised its construction, and the picture 
does not do full credit to the  struc- 
ture, a s  it  was taken in the winter 
time, when the awnings were down 
and the background of trees and 
grass adds much to beautifying the 
place. 

Righ t  You Are, Cloud 
To all intents and purposes, Mis- 

souri's first all-weather cross-state 
highway known as No. 2, is now in 
service. Within two days after 
the opening of this road from Kan- 
sas  City to St. Louis, a motor bus 
company, operating machines to 
carry 21 passengers, began making 
daily runs in direct competition 
with the railroads. The railroads 
provide and keep up their own 
right-of-way, companies such as 
these bus companies take charge 
of a right-of-way for which the 
tax-paying public, including the 
railroad companies, pays. I t  does 
not seem hardly a fair deal to  
either the public or the railroads. 
It  has long been a l~opular diver- 
sion to cuss and discuss the rail- 
roads and "put the buzzer on 
them" a t  every opportunity, yet 
there must be a limit. I t  is be- 
hooving to public welfare that the 
railroads continue to  operate and 
we  all  know fairly well that they 
a re  not wallowing .in riches. But 
they cannot operate if the gasoline 
busses and the gasoline freight 
trucks, using roads built by t h e  
public, continue to cut their 
throats.-The Pleasant Hill Times. 
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William J. Orr, Widely Known Attorney, HE IS POULTRY EXPERT 

Resigned February 1 st R o b e r t  E. Rice, o f  Monet t .  Mo., 
Has F l o c k  of  1.000 B i r d s  

A Frisco Lawyer for Thirty-five Years, He Won 
Admiration of All Who Kncw Him 

W HEN Judge William Jay Orr of 
830 East  Walnut Street, Spring- 
field, Mo., resigned on February 

1, after thirty-five years of service in 
the legal department of the St. Louis- 
San Francisco Railway Company, he 
bid adieu to his position, but not to 
his thousands of friends oil this rail- 
road. 

Judge Orr will be fornlally pen- 
sioned March 1, but no one can pen- 
sion memories and life-long friend- 
ships. 

His good friend Mr. E. T. Miller, 
general solicitor of Frisco Lines, 
wrote the following tribute on the 
occasion of Judge Orr's resignation: 

"Thirty-fiue years of distinguished 
service in the legal department of the 
Frisco and its predecessors, is the 
record of William Jay Orr, and i t  is 
not that his eye is dimmed or  his 
natural force abated, but because he 
has reached the age of retirement 
ucder the orders of the company that 
this loiig employment terminated Feb- 
ruary 1, 1926. 

"Xr. Orr was born February 2, 
1856, in Ashley, Pike County, Mis- 
souri, where he attended and later 
taught school, and where he was ad- 
mitted to the practice of law. Since 
1880 he has resided in Southwest 
Missouri. 

"In September, 1890, he and his 
partner Judge B. F. Olden became 
District Attorneys of the Kansas City, 
Fort Scott and Memphis Railway 
Company, with offices a t  West Plains, 
Mo. Three years later the firm was 
dissolved, and Mr. Orr has since con- 
tinuohsly cared for the Frisco inter- 
ests of a legal nature in his territory 
of Southeast 3Iissouri and Northeast 
Arkansas, and served under four 
General Solicitors, Wallace Pratt ,  L. 
F. Parker, W. F. Evans and the pres- 
ent incumbent. 

"During all those years he took but 
two vacations, one of two weeks in 
1910, and the other of three weeks 
in 1924.. JIr. Orr personally tried 
every i m p o r t a ~ t  case in his territory 
in the past thirty-five years in which 
the li'risco was involved, and the rec- 
ord made is one of which he may 
justly be proud. H e  was especially 
employed to prosecute the Macomb 
train robbers, who ,held up a n  ex- 
press messenger on train No. 104 in 
1899, and all of them were convicted. 
Among the number was the notorious 
Jack Kennedy, alias the "Quail Hunt- 

er," who was recently killed trying 
to escape after the robbery of a mail 
car on the river division. 

"It is to be doubted if there is a 
lawyer in Missouri o r  Arkansas who 
has a clearer or more comprehensive 
conception of that branch of the rail- 
road law in which Mr. Orr has eser- 
cised his taleuts and ability. His 
knowledge and experience, coupled 
with his keen power to discriminate 
between 'good law' and 'bad law', 
and his peculiar aptitude for system- 
atic classification, eminently qualify 
him to transmit to the younger gen- 
eration of lawyers, a valuable text 
book o r  digest of the Law of Negli- 
gence, and it  is the siiicere hope of 
his many friends in the profession 
that  he will do so. 

"Mr. Orr is leaving with the good 
wishes of every member of the Frisco 
family with whom he has come in 
contact. He has the friendship and 
esteem of every lawyer in his terri- 
tory, including those against whom 
his hardest battles have been waged, 
and he is respected by every Judge- 
State and Federal, trial and appellate 
-before whom he has practiced for 
over thirty-five years." 

Pensioned Veteran Devotes Happy 
Days to Flock o f  White Leghorns 

J IJST because a man has been 
placed on a pension and is con- 
sidered, from the standpoint of the 

railroad, a veteran, it is no reason 
his useful days are  over. 

At least Robert E. Rice, of Monett, 
Mo., a veteran, placed on the Frisco 
pension roll in 1919 due to having 
reached the age limit, finds his time , 
both profitably and pleasantly taken 
up with poultry raising. 

His career while with the railroad 
was varied and interesting. From 
1871, the date of his first employ- 
ment, to 1873 he was on a construc- 
tion train from Pierce City to the 
State Line, west, on the Atlantic P 
Pacific railroad. In 1879 he was as- 
signed the positiou of night watch- 
inan a t  Pierce City where he re- 
mained for two years, when he 
worked as  a baggageman on the 
central division, in which capacity 
he remained for thirteen years. He 
served the remainder of his time as 
a brakeman on this same division. I 

"SIany a day I have shot wild tur- I 
key and deer from the baggage car 
door, and served them to the train 
crew," he smilingly said. 

"Three of my sons have served the 
Frisco as  trainmen, but perham 
George, a former conductor on the 
aouthwestern division will best be 
remembered," he continued. The 
son to whom he refers, died about a 
year ago. 

But his present occupation, that of 
chicken raising comprises a flock of 
pure bred stock of from 900 to 1,040 
birds. Some time ago Mrs. Elizabeth 
Temple, Frisco poultry expert in. 
spected his flock and gave him valu- 
able information on the feeding and 
care of then]. This he does nor , ,  
scientifically and gets splendid re- 
sults. I 

"There is no reason why this Ozark I 
couutry served by the Frisco as an  
oililet, should not become a wond~rful 
poultry raising center," he says. 

He finds great enjoyment in caring 
for this flock of pure bred poultry, 
but there is something else in which I 
he finds great enjovment, and lhat 
is talking over good old times with 
some of his Frisco buddies. I 

John William Jones lies under thic 
thistle; he didn't heed the choo-choo's 
whistle. 

I 
A Good Catch 

.I man in a hospital for mental caw: 
s a t  fishing over a flower bed. 4 visitor 
approached, and, wishing to be ababl,, 
remarked: 

"How many have you caught?" 
"You're the ninth," was the calm rp- 

joinder.. 




