FREIGHT CAR

"UNDERBODY DETAIL

by
Gene Green

To properly detail the underside of our freight car models we need to understand the three systems; air
brakes, foundation brake gear and truck brake rigging. When seen altogether as in Figure 1 below there can be some
confusion but when we look at each system one at a time and then go through each system part by part it all becomes
simple.
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Figure | gives most of the terminology that will be used in this paper. At some points in this paper it will be
possible to give exact dimensions or other specific information. Elsewhere only generalizations are possible. An
etfort will be made io be as specific as possible and, when it is not possible, to qualify statements so that the reader
understands that a generalization is being put forward.

First we will examine the air brake system, then have a look at the foundation brake gear which is the
arrangement of rods and levers that transmits the motion of the brake cylinder to the trucks. After considering the
truck brake rigging we will have a look at some examples of brakes on HO scale models. A bibliography will be
presented at the end of this paper.

AIR BRAKE SYSTEM

First, let’s look at the air brake system. The K brake system was installed on most freight cars built from
before 1900 to about 1933. After 1933 the AB air brake system was used on all new freight cars. By about 1950 or
a little later most freight cars which were originally built with K brakes and still in use in freight service had received
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FREIGHT CAR UNDERBODY DETAIL

AB brakes. Both the K and AB systems have a number of features in common including location of the angle cock,

all pipe diameters and, usually, the location of the brake cylinder. Since the air brake system on a car begins with the
angle cock, let’s start there.

ANGLE COCK LOCATION

Figures 2 and 2A shows how to locate the angle cock on cars with type D or E couplers. Table 1 shows the
dimensions and how they have changed over the years.

be—gp?
ANGLE
e cooK
& : T (VN
HIMP S N i T G
N Center Line J‘,]é N " l,._ l
% of Cowplar \‘ W \ ﬂ
H Q3TN 4 x L FOR CARS WITH
3 (A HIE sLIDING
z e, 8.1 O ps CENTER 5ILLS
38z
E|» c ' 2 3z
FIGURE 1
TABLE 1 & o
COUPLER Q:;AKE
ANGLE COCK LOCATION DIMENSIONS Pre
FIGURE 3
YEAR | APPLICATION DIM.B | DIM. C | CENTER LINE
1919 Wood Underframe Cars 137 13” Level
1919 | Steel Underframe Cars Built 15” 9" Level YATE SR N
after 1916 P P
1922 | Cars with Type D Couplers 15.5” 8" Level
1843 [ Cars with Type D or E Couplers 12" 15" Level MOTES:
1853 Cars with Type D or E Couplers 12 16" 2.5" Below mﬁ%ﬁiﬁﬁ?yfﬁﬁm
1966 | Cars with Type D or E Couplers 12" o 2.5 to 3.5" Below e EAVEL e are
{(Minimum) {see Fig 2A} " 'OF 157 I BUFF RIOR 13
1966 | Gars with Type D or E Couplers 15.5 5" 2.5 to 3.5” Below 2 CEHOTHOF S FT.OR
(Maximum) {see Fig 2A) Chehg & COMVEEAL AAR. APPROVED
1966 | Cars with Type F Couplers (see 1" -2.58" 2.5 to 3.5" Below IRAFT ORAR, FLEXBLE HOSE
Fig 3) EXTENRN nrags
Figure 2A (below) shows how, in 1966, the location of the angle cock
became variable. While the formula C=(B-12) x 1,43 gives the exact | k
relationship between dimensions Band Cin F lg_ure 2A, asimpler ' / r_._.\ N
statement is that as the angle cock is ! . 2
155 ,é Imoved away from the car’s center ﬁ' /l L \
agm (Fi line it must also move away from the HJL#;?\r / /} N
e P STRIKER car’s end. 4 ((%1 \Cj
R ey
oz N, b O e ]
‘?T;ﬁ,? N\ N Figures 3 and 3A show the
| " s H correct dimensions to locate the 7 2 ¢ coupten
- "*\ | angle cock on freight cars having TH )
> N H € BRAHE PiPE . . .
Type F interlocking couplers with
and without sliding center sills, 1 — 17 18
otice that , on cars with a fixed
oo center sill the center line of the angle ’;; — B onase
cock is set in 2 Y4 inches from the . .
¢ coumen fface of the striker and is right of the FIGURE 3A
ezt goae Iear’s center line by 11 inches, The
FIGURF, 2A angle cock is located 2 Y2 to 3 Y4 inches below the coupler center line.
g p
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FREIGHT CAR UNDERBODY DETAIL

Brackets holding the angle cock vary too widely to be
described here but the most common bracket consists of a
flat plate to which the angle cock is secured by a "U" bolt
hich can be seen in Figure 2 above. Freight cars built after
J1900 were required to have a 10" pipe nipple and pipe
Scoupling immediately behind the angle cock which is as
gl:hown in Photo 1.

. ™ Pipe Coupling ’ The brake pipe (also called train line} usually bends
10" Flpe Nipple PR ward somewhat behind the pipe coupling and runs parallel
o the center sill, often so close that, when viewed from
straight below, the brake pipe is obscured by the bottom
flange of the center sill. See Photo 1A.

DESCRIPTION OF K BRAKES

K brakes came in two forms; KC and KD. Figure
4 shows the difference between the two types, KC indicates
hat the triple valve, reservoir and cylinder are all in one unit.
JWith KD brakes the cylinder is a separate unit.

K brakes came in three sizes (later just two} and two
configurations to accommodate different freight car designs

K brakes came in and to provide different amounts of force. The top illusiration
a variety of sizes A TEHEASE VALVE in Figure 4 shows a standard KC brake. See Table 2 for the
) N 3 y §=J Irange of sizes and their uses in freight cars. The short KC

I W“W o [ :»,T""}&_ %@{J p brake in Figure 4 is a special brake as might be necessary on a
Gy Ty : 2: — drop bottom gondola or other car with restricted clearances.

B N /@@]
KC is "Combined"  RELEASE~~ TABLE 2

N K BRAKE CYLINDER SIZE
lﬁ:‘ L ![}u‘[ o % %’_@ CAR LIGHT WEIGHT IN POUNDS CYLINDER DIAMETER
YWy ey . Y Less than 15,000 6 inch
=3 i 15,000 fo 40,000 8 inch
More than 40,000 10 inch

otice the pipe union in Figure 4 between the reservoir and
cylinder on the KD brake equipment. This is necessary to
allow the removal of either component for repair or
|replacement without having to remove the other component,
K.C brakes were removed as a whole unit when necessary.
The standard arrangement of pipes for the KC brake is shown
in Figure 5. Figure 6 shows a typical arrangement of pipes
tor the KD brake. The necessary pipe union is incorrectly
omitted from this drawing,

FIGURE 4 The Combined Cylinder and Reservoir is typically
placed on the left side of the car, The Piston points toward

the hand brake. The Brake Pipe crosses over to the right side
HOW TO TELL LEFT FROM RIGHT of the car after the Brake Pipe passes through the Branch Pipe
Tee. Pipe to Retainer emerges from car on the left side of the
“B” end.

Stand facing the end of the car with the
hand brake. The hand brake end is the
“B” end. The side of the car to your right
is the right side; the left is on your left.
The far end is the “A” end.

The KD system differs from the KC mainly by the
addition of a pipe between the reservoir and the cylinder.
The KD reservoir is normally located on the car’s right side.
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| FREIGHT CAR UNDERBODY DETAIL |

TYPE KC Combined Freight Brake Equipment

Brake Pipe

Branch Piple Tee

Combined Brake Cylinder
and Auxiliary Reservoir

FIGURE §

DESCRIPTION OF AB BRAKES

The typical AB brake component
arrangement has the valve and cylinder on the
left side of the car and the reservoir on the
right side. Figure 7 shows these components
but, in an effort to clearly show all pipes, has
he components arranged in an atypical

anner. The reservoir is usually straight
across from the AB valve. The two pipes
between the reservoir and cylinder usually run
under a straight center sill or through a
fishbelly center sill. Again, a ten inch pipe
nipple and coupling is required at each angle cock. In some cases the reservoir and valve are both located on the
same side of the car, A photo showing such an arrangement on a box car is included later,

TO BRANGH PIPE TEE
AND BRAKE PIPE

TYPICAL AB BRAKE EQUIPMENT
COMPONENTS ARRANGED TO
CLEARLY SHOW ALL PIFING.

THIS VIEW LOOKXS DOWN
FROM ABOVE.

COMMON ARRANGEMENT
OF COMPONENTS HAS

AB VALVE AND CYLINDER
ON LEFT SIBE OF CAR AND
RESERYOIR OPPOSITE AB
VALVE ON RIGHT SIDE

OF CAR.

Comhbined Dirt Collector and
Branch Pipe Cuto-out Cock

1" Branch Pipa
{Max. Length 18')

184821 1 x "

WPM Tee

Standard 1 14"
Pipe Nippla
10" Long

Two SCcmpantment Reszrvair

AB Valve o

34" Emergency Raearveir Pips

Ratainer

-
- -

[+]

313" Fipeto
Retaines
4" Auxiliary
Resarvair Pipe

1 114" Brake Pipe

114" Angle Cock ¢ apqe y 297 Hose with

EP-§ Coupling

Standard 1 14" Pipe

—t

34" Brake Brake Cyclinder

- Cyllnqer Pipa

Nipple 40" Long

FIGURE 7
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BRANCH PIPE TEES
The brake pipe (train line) is connected to the rest of the air brake system, whether K or AB, through the
branch pipe tee. See Figures 8 and 9. Typically the branch pipe tee is supported by one of two bracket types, one
supports the brake pipe on one or both sides of the branch pipe tee (Photo 2 and Figures 10 and 11); the other is
bolted to the lug on the top of the branch pipe tee as seen in Photo 2A.

BRANCH - NP S 2 e 1
PIPE L
. fa

N

bedofl
NN

FIGURE 8

e FIGURE 9 Brackets such as those
Jshown in Figures 10 and 11
'would be prominent details on
|any freight car model without a
side sill such as drop bottom
gondolas or air dump cars,
These brackets are especially
- visible on tank cars, See Photo
 Branch PipeJ2A which is part of a tank car.
These simple brackets utilize the
FIGURE lug shown on the top of all three|
¥ brackets shown in Figure 8.
' Whether the branch pipe tee is
orizontal, angled or vertical
depends on the car’s
construction. The branch pipe
including Combined Dirt
o W Sraneh e Collector and Branch Pipe
o delatnn e ot il weh - Cut-Out Cock must be at least 22
E T A A e il 1nches and not more than 40 inches in Iength to allow for flexibility for
: ==~ linstallation, expansion and
coniraction and to compensate for
vibrations. The Combined Dirt
~|Collector and Branch Pipe Cut-Out
#-lCock is a detail usually omitted on
commercially available air brake
parts in the various scales. Kadee
includes the dirt collector but not
e cut-out cock in their HO scale
S-1 box cars.
PIPE BRACKET

=

5y T-ZBRANCH
=  PIPE TEE
BRACKET

FIGURE 11

The Pipe Bracket is the
center third of the AB valve. The branch pipe connects to the Pipe Bracket through the combined dirt collector and
branch pipe cut-out cock as previously stated. As the AB brake and its derivatives have evolved, the pipe bracket
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FREIGHT CAR UNDERBODY DETAIL

[ —— Ruxitinry Resarvoir

- m ; Emerqency Roservolr
AUX. RES, ~—isl 4 EMG, RES,
RETAINER .
° - BRAKE CYL.
BRANCH M,_;(S, |
PIPE TEE | Z7xy |

AB VALVE PIPE BRACKET
FIGURE 12

Insuring ’ Hreke Fiae Vent Protacior
Vaive FIGURE 13

has remain unchanged . This means that the pipes
connecting to the control valve will connect in the same manner regardless whether the valve is AB, ABC-1, ABD or
AB-4-12. Figures 12 and 13 show the pipe connections on the pipe bracket of the typical AB valve. Notice that

there are connections for FIVE pipes. The typical model AB valve has “dimples” for two or four pipes. You'll have

to add one more. Photo 3 and Figure 13 A show the typical arrangement of the pipes coming out of the pipe bracket
on the AB valve.

FIGURE 13A

A - TO AUXILIARY RESERVOIR F - DIRT COLLECTOR

B - TO EMERGENGCY RESERVOIR G - CUT-OUT GOCK PIPE SIZES

C - TO RETAINING VALVE H - CUT-OUT GOCK HANDLE

D- TO BRAKE CYLINDER [- BRAKE PIPE (TRAIN LINE) o )

E - TO BRANGH PIPE TEE J - RELEASE ROD Pipe sizes are the same for either K or AB brakes and
PHOTO :'; - PIPE BRACKET are given in Table 2. The actual outside diameters of

pipes is somewhat larger than the nominal size.
When deciding on a size wire for air brake pipes using the information in Table 2, if the size you need is not
available, use the next larger size. It is more often the case that air brake pipes, and other parts under a freight car,
are coated with car cement and dirt than that the pipes have rusted away somewhat to a size smaller than they were
originally.

When bending wire to make air brake pipes, keep in mind the minimums given in Table 4 which are
recommended by the Mechanical Division of the AAR. The use of 90° elbow fittings is prohibited in the brake
pipe. In the pipe to the

TABLE 3: AIR BRAKE SYSTEM PIPE DIAMETERS _|eteiner, on the other
N hand, the use of an elbow
USE NOMINAL gl(j;rsljgl_E 0 8 HO fitting is one of five
SIZE DIAMETER SCALE | SCALE | SCALE SCEAL lapproved methods of
BRAKE PIPE 114" | 1.660" | 035" | 026" | 019" | .p1o" | ineiug the pipe from
BRANCH PIPE i 1.315" 027”° 021" 015" 008" under the car (horlzontal)
BRAKE CYLINDER PIPE 3/4" 1.050” 022" 018" 012 .007” o g0 up .the end of the
AUXILIARY RESERVOIR 3/4" 1.050" 022" 016" 012”7 007" car (Vﬁl'tlcal). More on
EMERGENCY RESERVOIR | 3/4” 1.050" | 022" | .016" | .012" | .007~ [this later.
RETAINING VALVE 378" 0.675° | .014" | .011" | .008" | .004”
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FREIGHT CAR UNDERBODY DETAIL
MOUNTING OF MAJOR COMPONENTS

TABLE 4

MINIMUM Mounting the major parts of the K or AB brake system requires more than
RECOMMENDED having them dangle from the car floor on thin styrene rods. The brake cylinder, for
PIPE BEND RADII )
example, can develop a force of 4000 to 8000 pounds at 80 psi. It stands to reason, then,
PIPE MINIMUM that the brake cylinder must be attached to the freight car in a very substantial manner.

SIZE RADIUS Photos 4, 5 and 6 show the two most frequently seen mounting brackets for cylinders.
1 14” 12

3:_:,, 162,:’ In Photos 4 and 5 two plates are riveted to the frame and are held together at their
/8" 37 junction by the three bolts that support the outer edge of the brake cylinder. The three

bolts supporting the inner edge of the brake cylinder pass through the bottom plate onl

Photo 6 shows a typical one-piece brake cylinder
bracket. The brackets in Photos 4 and 6 have several
features in common. The plates are at least 3/8" thick and
on some newer cars, 1/2” thick. The plates are almost
always 11”7 wide because this width fits the top of the brake
cylinder. The bolts holding the brake cylinder are always
spaced as shown in Figure 14. AB brake cylinders are
usually mounted near the center of the car and about 16” to
18” out from the car’s center line. K brake cylinders were
more typically mounted about 15 inches out from the car’s
center line. The obvious exceptions for both brake systems
would be open and covered hopper cars.

The horizontal center line of a brake cylinder, K or
AB, is from 3 to 6 inches below the bottom of straight center
sills so as to allow sufficient room for the foundation brake
gear(those rods and levers) to move freely. For modelers
this add some nice detail to the underside of the car when it
is seen in profile,

asar o [ AR The bolt hole
T TYT°Tj|L — §  Jlocations are the
B same on almost all
_______ L varieties of air
o) 1o 5H [brake - passenger
FIGURE t4 or freight - and
[these dimensions
are shown in
Figure 14, When
installing air brake |
cylinders sufficient e
clearance must be
allowed for
lubrication and
routine
mainfenance,

FIGURE 15 Figure 15 shows a
CYLINDERS MUST BE K brake cylinder being disassembled while Figure 16 shows the required
MOUNTED SO THAT

minimum clearance for AB brake cylinder installations, A Bettendorf

THERE [$ SUFFICIENT . - ' : .
30-ton, refrigerator car underframe, Figure 17, which, when built, received

SPACE FOR SERVICE.
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FREIGHT CAR UNDERBODY DETAIL

- 10808 Q. of Holow Push Aod.
TR e e o e B o1 Push Fod
muunaud 21

K brakes has the mounting brackets for the KC brake
identified on the drawings as “A” and “B” and they

lappear to be the style shown in photos 4 and 5.

Notice that in the KC brake cylinder

jmounting in Figure 17 there are two brackets: one

11” wide (A) to support the cylinder and one 2” wide
(B) to support the triple valve end of the reservoir,
Air brake cylinders are usually mounted near the

Icar’s center line. In the Bettendorf 30-ton

refrigerator car underframe shown in Figure 17 the
cylinder center line is 14 1/2” from the car’s
longitudinal center line. For AB brakes a more

iwpical figure would be 18”. When cars were

converted from K to AB brakes the almost universal
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practice was to install the AB blake cyllnder right where the K brake cylinder
had been. With this method no foundation brake gear needed to be changed.
Both K and AB brake cylinder mounting bolt holes matched those in the
bracket. Installation of the AB valve and reservoir required additional

mounting brackets for those components.

Photos 5 and 7 were made on a flat car that had lost its deck. Both
photos are of the same car and the crosstie on the far right of Photo 7 is the
same crosstie as is seen in the left third of Photo 5. While the features of the
air brake system are completely out of view on a flat car with fishbelly side
sills like the one in Photo 7, a flat car with siraight side sills will put the air

brake components on prominent display.

Photo 7 shows one type of mounting bracket for AB valves. Figure
18 shows the clearances necessary to provide for routine service and
maintenance. The pipe bracket contains no moving parts and so it seldom

8

PHOTO 7
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a "
4 lange -—zlﬂ_, Ta Flange
F]GURE 18 A“K*"T'RGSBM;I' nlg— quency Rewarvoir
2 | 1[5 - - F_ Em;z:::.{j%:,\:,}
ya N ol Va
w T Nl [
zf
R " O t) %" Flangs
F _F'Flange |
HE & Exhavst @ :(4\ Brake Cylinder
I N
Poi . 4; |~ 4
CH X
} »
{__{T._
- I" Fignga
Dinl Comcter
.
e | % orin
-
0]
MINIMUM MINIMUM
3" CLEARANCE 4 CLEARANGE
3 51

needs to be removed from the car, The only restriction
on the location of the pipe bracket for the AB brake
valve is that , on boxcars, the pipe bracket must not be
installed in line with the doors where there is a
possibility of damage from motor trucks backing into the
control valve,

The Release Valve Operating Rod is readily
visible in Photo 8. The Release Valve is located on the
top of the reservoir on K brakes. See Figures 5 and 6.
The K brake release valve operating rod runs, in most
cases, straight under the freight car just below the ;
stringers and comes out just under or through the side sill. In the case of AB brakes the release valve is posmon low
on the AB control valve and therefore takes quite a circuitous route under the car. Generally the release rod angles

upward as seen in Photo 8 and runs through the center sill and across the car to the other side, The Release Rod
must be 1/2” in diameter,

Location of the Release Valve Operating Rod must be within 6 feet of the center line of the car towards
either the A or B end or as close as possible if car design does not permit a location within 6 feet of the center.
Preferably the rods should protrude through the side sill but, where car construction does not permit, it should be
suitably bracketed to the side sill or another adjacent member. Release Valve Operating Rod Handles must be at
least 18" above the top of the rail and protrude no more than 4” beyond the outside of the side sill. The handle is
typically a 90° downward bend about 4” long. The handle for ABDW valves must be a loop with an inner diameter
of not more than 1/2”.  On refrigerator cars the release rod must not be within 157 of the door post to avoid
distortion and breakage from misuse as a step.

The KD and AB Air Brake Reservoir can be
mounted in a variety of locations while the KC brake
can only be aitached to the KC brake cylinder. The
mounting lugs cast integral to the KD reservoir make it
obvious that it is to be suspended from above. AB
Brake Reservoir mounting should conform to the
following rules unless the car’s construction makes it : : FIGURE 19
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FIGURE 19B

14

an
2 PipaFlange
Emg. Ressrvor

19C

220 BMERGENCY
¥

it}

mpossible to do so.
Figure 19 shows the
correct orientation
of the reservoir,

FIGURE

Saparatian Flete
Identificatioh Tab

Entarged

Section A-A [ Enlarged

B Section B-B

BThe side facing the reader is
he side normally facing the
#AB control valve. The
eservoir should rest on its
fmounting lugs and should
be so mounted that lugs are
Babove reservoir center line,

COVERED HOPPER
REFRIGERATOR
BOX, STOCK

FIGURE 20 C

%?

See Photos 9 and 10. One inch
bolts should be installed from the
op with nuts on the bottom

henever car design permits.

Photo 10 shows just such an FIGURE 20D
. ' exception, Supports should be of ALL FLAT CARS
sufficient strength to keep the T | N ]
Jreservoir in place in spite of %ﬁ
shocks to the freight car.
l FIGURE
: 20 A
S
GONDOLAS FIGURE 20 E SKETCH 1. TANK CARS
HOPPERS § i:' . - -
3 7/ = i - T 77 '\}
y
{4 3 ..
‘\\ //" ™. g
4 1 FIGURE l’\\"t) -:}‘; - y j.imcn‘nou NO.
L 20 B \ LOCATIONNQ, 3 B Tﬁ LOCATION NO. 2
=5 F | A
% OPENTOPCARS ——h—= t M | S
g HAVING DROP ENDS SKETCH 2. —g
[ _1 ' 1 ]
| ® i3 Figures 20A through 20E show the FIGURE 2
locations for the Retainer (Retaining ! E
Valve) mandated by the American .
Railway Association in 1933, Figure
1 shows the five acceptable methods o

for bringing the retainer piper from
horizontal under the car to vertical at
the end or side of the car. Methods A
and B are preferred.

)

A
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FREIGHT CAR UNDERBODY DETAIL
FOUNDATION BRAKE GEAR

The foundation brake gear begins at the push rod on the air brake cylinder and carries the motion and force
of the brake cylinder to each truck where the truck brake rigging carries the motion and force to the brake shoes.

ROD TO HAND
BRAKE BELL CRANK N

P ABAIR
Ofll| srake
npm CYLINDER
ITOP ROD TO "A™ END TRUCK FULCRUMED LEVER _LEVER CARRIER -‘

‘ \\ ’ PR "

LEVER GARRIER @_,  ——(3) ROD CARRIER
"~ CENTER ROD
, \ SLACK ADJUSTER CYLINDER LEVER
FIXED FULCRUM & —| S |- MAY BE INSTALLED
MEGHANICAL SLACK J‘ \ l IN PLACE OF PART LEVER CARRIER
ADJUSTER J“ OF CENTER ROD o P
t 1

"MODELER'S VIEW" AS IF CAR
IS TURNED UPSIDE DOWN

FIGURE 22 \ TOP RCD 70 "B” EI\IDf

FIGURE 23

AIR BRAKE RELEASED
HAND BRAKE APPLIED

AIR BRAKE APPLIED
HAND BRAKE RELEASED

TS9N

d .;_.@

LEFT
SIDE

AIR BRAKE APPLIED
AIR BRAKE RELEASED

These diagrams show the four possible positions of the air brake cylinder piston, push red and cylinder lever.
In each box the upper iliustration shows the cylinder viewed as if the car floor was removed.
The lower illustration in each box shows the cylinder as viewed from the left side of the car.
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FREIGHT CAR UNDERBODY DETAIL

Figure 22 shows the principal parts of the Foundation Brake Gear with both air and hand brakes in the released
position. Figure 23 shows the relationship of push rod, cylinder lever and hand brake chain in the four possible
positions. The distance from the brake cylinder to the center line of the pin through the brake rod jaw and end of
cylinder fever should probably not exceed 6 scale inches. Any distance greater than that would indicate a brake in
the applied or partially applied position. [I make the assumption here that modelers will wish to model brakes in the
released position which is correct for a car in motion and usually correct for a car at rest. During switching and
dropping of cars for loading or unloading the hand brake is set only if absolutely necessary, Leaving a car standing
with the air brake applied because the air was “dumped” is common but these brakes sometimes slowly bleed off.]
Photo 11 shows these parts with both the air brake and hand brake in the released position. As can be seen in Figure

* _BRAKE PIPE
: ' . CHAINTO HAND
CENTER SILL. | BRAKEROD

ﬁ?&"“”{i‘u""‘ ; F[GURE 23A

EUZALLIC SN

Featran ef Cpimhenn

~CYLINDER LEVER \ - —
A N 3 A | the push rod is free to move inside the

push rod tube. If this were not the case,
Japplication of the hand brake would require
extra effort to pull against and hold the return
spring inside the brake cylinder.

TOP ROD TO "B" END

Cylinder and fulcrumed levers are almost universally
one inch thick, this thickness being dictated by the opening in
he push rod jaw. See Figure 28 for a dimensioned push rod
drawing. The required strength for a given application is
achieved by increasing or decreasing the width of the lever.
Length of the lever is dictated by the force needed which is
directly related to the empty weight of the freight car. Figure
24 gives some typical lever dimensions but there is no

PHOTO 12

substitute for information from the prototype.

A Brake Badge Plate has been required on new cars since August 1, 1929 and all cars since January 1,
1936. The Brake Badge Plate, Photo 12, gives dimensions A and B from Figure 24 as well as the same dimensions
from the two levers on each truck, More on the truck levers later. The brake badge plate is normally located
somewhere near the brake cylinder. The plate in Photo 12 on a tank car was easy to see and photograph without
getting under the car.

112" t B "
“‘ E A WORD ABOUT SAFETY
© _’;_”" NEVER EVER crawl under a car to take
< B T FULCRUMEQ LEVER measurements or for any other purpose unless
- R=zim Holos 11116 to 1 16" Dlarnatar you are absolutely positive that two conditions
. A 8 have been met.
1. You have permission from someone who
o) o c Pa) has the authority to gl:ant permission.
7 L— - 2. Blue flags or blue lights have been placed at
a1z each end of the car by someone who has the
CYLINDER AND FULCRUMED LEVERS ALMOST IMHVYERSALLYT QHE INCH THICH. " " .
IETIONS & 8 SN YA IMAPPLSAN, a5 1410 11 authority to do so OR the car is in a museum
EINZNSION C WIBHT BE £ 10 4115 FOn FULCTMED LEVER, TR (- and fixed to prevent any movement
DIMENSION C MIBHT BE 4 112" TO 5" FOR THE ﬂYlINDERLE\IE.H. F.[GURE 24 p y "
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FREIGHT CAR UNDERBODY DETAIL

The width of a lever is a function of a car’s light weight. Braking effort must equal 60% of the car’s light
weight. For most cars of 40 ton capacity the width of the two levers will be somewhere in the 4” to 6” range. Lever
width vary in half inch increments. Since freight car designers have been reasonably successful in increasing freight
car payloads without increasing light weight by very much, lever widths have remained within a fairly narrow range.

SOLID LINES - BERAKE APPLIED.
DASHED LINES - BRAKE RELEASED.

1 ¥ 3 1
0-0-8.-0
"l oo g0 I"I DIMENSIONS "A" AND "B" SHOULD
“ | BEABOUT EQUAL. n

"~ FIGURE 25

All pin holes in brake levers must be on the longitudinal center line. The cylinder lever must be made as long as
practicable, and must be located so as to prevent a lateral (side to side) thrust on the push rod when the brake is
applied. The cylinder and fulcrumed levers must be substantially at right angles to the rods under a brake application
with 7" piston travel. (Some sources say 8” piston travel.) Figure 25 shows the relative positions of the foundation
brake gear in the released and applied positions with hand brake but not air brake in applied position.

"MODELER'S VIEW" ~
AS IF CAR IS TURNED
UPSIDE DOWN

Center rod and top rod diameters are very typically 7/8” although on cars built before 1930 rods with 3/4”
diameter can be found. Lever carriers (refer to Figure 1 and Photo 11) are usually either 1 diameter round rod or 1”
square rod. The lever carriers (or lever guides) must permit free movement of the levers in all positions they will
assume when the brakes are fully released and when fully applied with the brake shoes removed. This explains why
there seems to be unnecessarily long lever carriers as shown in Figure 25, for example.

HAND BRAKES

While hand brakes themselves are not part of

Protucpbly 16" Minitum 1587
Buitsdle colar T

47 Minimu,
Aivaled ovanor ues lock nul

this discussion, the motion of the hand brake must be T g || TP
transmitted to the cylinder lever and the foundation o Hon o st

brake gear elements that transmit this motion become +E’§ﬁ'gﬁ%“"ﬁ

part of the underbody detail. Since 1911 there has been o sl

a requirement to locate the hand brake on the car’s end 1 i ,

not less than 17 nor more than 227 left of the car’s B ™

center fine, Drop end gondolas and, more recently,

piggyback flats, autoracks and some container cars are - B0 (| —

obvious exceptions to this rule. At the cylinder end the ﬁ%
hqnd brake rod is us.ua.lly connected tolthe C)_lhnder lever TV Lol Fon. 90
with a length of chain in order to permit the independent E‘ﬁﬂ”— footirolritll | | R it ik 5 I
movement of the air brake parts in applying brakes ,,,,,_,_‘,,l’;,,, orctgent (|t Spen ebureion g EE
without moving the hand brake rod. See Figure 25, On | Mnmew } ! m%?":"“ hg

some older cars, those built before about 1920, this } il : oo s 58

length of chain was sometimes omitted. At the “B” end o ot v st tl it R ovee ot

of the car there is another length of ¢chain which either I WT':

attaches to the bell crank on geared hand brakes or FIGURE 26 ™o -

wraps around a vertical shaft on so-called *Plate A”
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FREIGHT CAR UNDERBODY DETAIL

hand brakes. See Figure 26 which shows the only hand brake ever required by the ICC or FRA. This drawing can
be found in the most recent FRA safety appliance standards.

Geared hand brakes were required by the ARA/AAR on all cars built after January 1, 1937 although some
cars received geared hand brakes in the forms we recognize today as early as 1926. Geared hand brakes have been
applied here and there since 1912 or so but most of these installations are best described as experimental. The norm
before about 1935 was the Plate A hand brake.

In the old days of “Plate A™ hand brakes, there were two frequently used methods {o increase the hand brake
force. Both are shown in Figure 27. These methods could be used in conjunction with one another or just one might
be used. The first method - placing a sheave wheel on the hand brake end of the hand brake rod - doubles the power
of the hand brake while requiring twice as many turns on the hand wheel to set the brakes, The second method -

Hand Brake Rod Push Red
\

[

« Center Rod

Lever Carriers
Bottom Rod or Lever Guldes

Cylinder Lever
Truck

ey | 5 FIGURE 27

P
Top Rod to "B” end truck
Lever Fulcrum op Rodto end tru

lengthening the cylinder lever -

gives a more modest increase in A T <1 FIGURE 28 - et
power of the hand brake. Because ﬁ ‘fi (j\} i =) !i D), S

H . Secil - a ¥
this second method shifts the " o : »
theoretical pivot point of the 4 4 . : P - o
cylinder lever there is an uneven |3 TFP w1 ) § g B i

ioati == / 5 ,/_r_)

application of the hand brakes. In =g o

i X i Fig. No-weld Brak ) Flg. 26890—Drap-forged ong-piece Brake Rod Jaw.
spite of recommendations io ‘fhe le. 2608 _Nomeld Beake Cginder Push Rod ', 2009_Drop-forud ane-sicgs Brake Rod aw
confrary, the second method is ; (See aivo Pecu 10661

often seen on cars with K brakes
and a Plate A hand brake.

T~ wi’ammm
SRDK; @

4-5]'-.3 i

Rods always attach to
levers with a brake rod jaw so that

..

P

there is no tWiStillg force ﬂpplied to Fig. ZEQD—WeIdlesﬁ Push Rod. Pressed Steel Car Fig. 2691—Weldless drap-forged Brake Rod Jaw.
the lever. See Figure 28 (taken

Company, Inc. Pressed Sieel Car Company, Ing,

from the 1940 Car Builder’s Cyc) which shows two typical brake
rod jaws on the right. The left drawings in Figure 28 show push
rods. The fulcrumed lever always has a fixed fulcrum (which may
be adjustable) that supports the lever from both above and below,
See Photo 13 which shows such a fulcrum, the brake rod jaw on
he “A” end of the center rod and the lever carrier, Notice the
HEVER CARRIER,, SN FUVIMNN | istance below the bottom of the center sill at which all these

e AP _CARR'ER\ Qoarts are located. The lack of adjustment in the fulerum in Photo
13 indicates the presence of a slack adjuster elsewhere in the
foundation brake gear,

1* PINS WITH
114" COTTERS /
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FREIGHT CAR UNDERBODY DETAIL |

- = -

1 | 19 (] === —==—7 !

== =

SIDE-MOUNTED
MECHANICAL SLACK ADJUSTER
1y | AS SEEN FROM ABOVE

FIGURE 30

FIGURE 29

I | 1

T oo

CAR REPAIRMAN PULLS LEVER A
IN DIRECTION CF ARROW.

PAWL B ENGAGES RATCHET C C r-ﬂ-’ -
TO TAKE UP EXCESS SLACK. j_ _l
=" '-. l
.l'/l.- , ) i
—f—— o)
> Y ‘
m 4]

There must always be some form of slack adjuster in the foundation brake gear as well as two more; one on each
truck. Freight cars with truck mounted brakes are an exception to the requirement for a slack adjuster. More on this
later. Figure 29 shows the most common method for foundation brake gear slack adjustment used up through the
1940s, if not later. Figures 30 and 31 show mechanical slack adjusters. There have been various automatic and
mechanical slack adjusters for over 100 years but, except for that shown in Figure 29, their use did not become

£1" SHOWN A
64" FULLY EXTENDED , '.-|
= SAFETY HANGER T FIGURE 32
‘a \rB :
117 1
(. “ g L N \ - I - 1 - —_— [} CYL
I : . : 18 i S ¢ -~ . LCAR
- - g g Hi \
1 o sHoWN [ &——— 348" MIN. 44" MAX.
r FULLY I H C
EXTENDED o
R o
——1 o T—— = o e
Lg 0 .. i
Jl ] \" . .
= ) ’ E [T~ LEVERS BHOWN AT
K e T" PISTON TRAVEL ¢1" DA
c — - WITH NEW BRAKE §
SHOES APPLIED.
I —  tov ; T,
= - s 1 1
IMPORTANT: WHEN BRAKE ROD EKTENS‘th 15 UBED
A SINTABLE RESTRAING ROD SUPFORT 35 miN o T
B , WUSY B AFPLED, ERONT c':‘l! a ‘rL_-_\ ::_J," &
= 1.2 _“$ F - 1 Q JAW L L_ . 1"|:_
P TETMN, 62" MAK, — A " 1} 2] 217
l[‘ = } I i} E GCONTROL ROD JAW
p . . VIEW B-B X ' r
c L . 23] el | 47
e - = . = ] ” 1
ROD DIA. + THIN, [L |-—B"—-i ¥ ‘:!""ﬁ“
o @JJ -y O o
%%j%éj:* I — — Qi) ]
PRAKE ROD EYE N CONTROL LEVER ' ™~ . _ ° p—
. 137 DA HOLES v FULGRUM BRACKET
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FREIGHT CAR UNDERBODY DETAIL

widespread until the 1950s. Automatic slack adjusters since about the 1960s typically take the form shown in Figure
32. These types are usually placed in the center rod of the foundation brake gear but can be placed in one of the top
rods. The slack adjuster shown in Figure 32 is a Universal Model 2300DJ but it so closely resembles other slack
adjuster is appearance, application and function that it can be seen as a typical example. See Appendix A for more
slack adjusters of the same type, general appearance and function.

Cars with sliding center sills as part of a cushion underframe present car designers and modelers with some
special considerations. First, the angle cocks and the brake pipe in between must be fixed to the sliding center sill
so that they move with the couplers. To do otherwise would mean that the air hoses would separate under some
conditions and cause an emergency application of the air brakes. Second, since the trucks and the truck brakes are in
a fixed position relative to the car but not the sliding center sill, the foundation brake gear and air brake cylinder
must be fixed to the cars underframe, not the sliding cenier sill. Fixing the air brake control valve and reservoir to
the car’s body is the standard design. There must, therefore, be a flexible connection between the branch pipe tee
and the control valve. See Figure 34 for the correct design of this flexible connection.

The photo at right show a car overturned at a wreck site. This provides an opportunity to see the entire air
brake and foundation brake gear system on a car with a sliding center sill. Both top rods were torn loose from the
trucks when they separated from the car. Otherwise, everything is pretty much intact here.

FIGURE 33 : FIGURE 34
FLEXIBLE BRANCH PIPE ARRANGEMENTS ~ ANGLE COCK
Branch Pipe Tea To Be in 13 asR Approved Hyse(lengih te Accomodale ;
Line With The Dirt Colleckor Underframe Travel But Not To Kink Hose
At Center Pasition of Underlrame Ur Exceed 48" Over Flangea - See Helow)

M View From Above B %
"AB" Pipe Bracket —»~

! Branch Pipe ayn
Tee With

BELL CRANK

ROD TO HAND
BRAKE

BRANCH PIPE TEE

:FLEXIBLE
BRANCH PIPE

CONTROL VALVE

TOP ROD TO
: “B" END
FULCRUMED
-LEVER AND
FULCRUM

A

Battom
Quttet

1" Seated Key
Flanged
Elbow Cutout Cick

™ Dirt Collector

Cpen

§ Brake Pipe

(e-——————— Not to Exceed 48"

g RESERVOIR
\ B:ancg Pipe i
}?:!3;’:..,. 2 CYLINDER LEVER
\ i
'%‘ =5 LEVER CARRIER
. ™\ 1" Sealed Ke —
H ‘ e 1o Gotoctor—_] = CYLINDER
= "X" .

-SLACK ADJUSTER

For Underframe |Use Hose Of Length| Length Of Hese Used| Dimenslon "X" Must
With Maximum | Qver Flanges No Over | Be Held Batwaen
Travel {One Way}]  Less Than Nominal __| Flanges | Maximum| Minimam ) - : BRAKE
iz " T I BT " : :
i B UTx 36 | a7 o 35" CYLINDER PIPE
T FE B & | 43 T
307 40" A7y 477 | a8 32" 41"

NOTE 1: Length of Brake Pipe Branch From “AB" Valva Brackel Face To Branch Pipe
Ten Flange Face Must Not Exceed 807,

NOQTE 2: i Support With bie VWear Piate Must Be furnished to Pravant Sag
In Hose Al Cenler Pasltion Of Underrame,

HNOTE 3: Whenever The Left Hand Brake Cylinder Release Valve Adapter IS Used,
The "X" Dimension Must Be increased by 2 3/4",

16



FREIGHT CAR UNDERBODY DETAIL
TRUCK BRAKE RIGGING

‘We look at truck brake rigging mainly to be sure our air brake and foundation brake gear systems are
correct. Model freight car trucks in HO scale and larger are improving and, while we are a long way from complete
brake rigging on model trucks, there are features of the foundation brake gear that, when modeled correctly, betray
the type of truck brake rigging that was on the prototype.

In general, on freight cars built before the 1960s there were basically two forms of truck brake rigging.
With the advent of fruck mounted brake cylinders about 1966 a third variation came into being. The most obvious
way that truck mounted brake cylinders affect underbody detail is that the air brake cylinder and ail foundation brake
are omitted. Intermountain, to give just one example, has a nice
FIGURE 35 looking roller bearing truck with_ a very credible model of
. _ ; [Wabco truck mounted brake cylinders.

The two most common types of truck brake rigging on any car
without truck mounted brake cylinders are “rod under” and “rod
hrough.” While we may not model brake rigging on our medel

ucks, knowing which system was on the prototype allows us to
locate the top rod and other elements correctly on our model.
If dimensions “A,” “B,” and “C”, Figures 35 and 36, on the
prototype are known, the top rod at each end of our model
foundation brake gear can appear to be routed to the correct
point on each truck even though, if fact, we intend to terminate
he top rod short of the model truck. Dimensions A and B tend
o be about 11 1/2” whether the truck style is “rod under” or
“rod through.” Notice, however, that dimension C varies
according to whether the truck is “rod under “or “rod through.”
fairly simple rule of thumb is that on “rod through”
arrangements the level of the top rod is such that it will pass
between the car’s body bolster and the truck’s bolster, The “rod
under” rigging has the top rod on a lever below the top of the
ruck bolster and above the axle.

Since the foundation brake rigging is most efficient when all
motion i{s on one horizontal plane, we know how far below a
straight center sill to locate the air brake cylinder and
foundation brake gear depending upon whether the prototype
as “rod under” or “rod through.” Rod through will have the
center line of the air brake cylinder and the foundation brake
@——— APPLIED FORGE FURE 37 |gear on a horizontal plane about 3 inches below the bottom of

{ P =~ [the center sill; rod under about 6 inches below.
/‘ FULCRUM ™ ' \
APPLIED FORCE: BULCRUM 3

Cc { o ‘1 s o7 _ ® ] FIGURE 39

\“-\DELIVERED
“FORCE " ROD THROUGH

DELIVERED “.-/

.. FORCE
FIGURE 38 FULGRUM
APPLIED FORGE ™~y
/ DELIVERED

FORCE,
@

ROD THROUGH
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FREIGHT CAR UNDERBODY DETAIL |

FIGURE 41

- HOOK AND EYE BODY AND
. TRUCK ARRANGEMENT

Notice that the foundation brake gear

motion Is changad from a horlzontal
to a vertical plane to avoid having
to place the air brake
cylinder too close to
the tops of the rails.

Found on newer freight cars
(about 1970 and later) where the
truck and/or body holster size
restricts the top rod from passing
between the truck and body bolsters.

The truck brake rigging is basicaily the
"rod under" arrangement turned upside down.

The "three-lever” arrangement is frequently
found on newer piggyback flats. Typically
the air brake cylinder, cylinder lever, combinad
slack adjuster/center rod, and fulcrumed lever
are completely to the left of the center sill.

While the truck at the "B" end has the standard
"rod through" arrangement, it is placed under the car
in reverse of the normal orientation. The “A" end truck is also
"rod through" but is in the normal orientation.

The three additional levers - two at the "A" end and one at the "B"
end - carry the brake motion to the right side of the center sill.
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FREIGHT CAR UNDERBODY DETAIL

Truck mounted brakes, in use since about 1966,
eliminate the need for foundation brake gear and the
body mounted air brake cylinder. The hand brake
rigging stays about the same but is applied only to the
ruck on the “B*” end. See Figure 43 for truck
mounted brake hand brake rigging used on the two
most commonly used iruck mounied brakes; Nycopac
and Wabcopac, Compare Figure 44, which shows the
air brake systems pipes on a car with truck mounted
D e o am e brakes with Figure 7 on page 4 which shows the more
HOUNTED EMAKE CYLINGERS, SHE conventional air brake system with body mounted
T NG TRUSH BRLY. brake cylinder. There is very little difference except
that there are exfra pipes to each truck. Because the

FIGURE 43

HAND BRAKE RIGGING FOR CARS WITH
TRUCK MOUNTED BRAKE CYLINDERS

FIGURE 44

"ABD" Vulve

F-3 Rataining Valve
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ot 2}

3)8" Retalnlng Valva Plpa__‘
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1% oan
{Note 2) (Nate 3} - 1) W™ Nippla 10" Long ¥

Angla Cock
—~—
/ﬂi@%

2% %% "% %" Toe

’ - : 7 15" " AAR Standard Alr Brak@ Hone
3 " Pipe ——
1§ Bait / % %Y kY Tee—— - 133" Brake Pipe Stralu;tc:uplmg
Angla Cock .
. :)’/."Braks Cylinder Pipe %"x%"x %" Te0 il % 0 34" Elbow
3" Ebow

%"X"/Q"X%" Taa

Notes:
1 Allalr brake piping to be extra heavy excent nipples at engle

LY 3" 26" Howe cocke, which may be extra heavy of standard walght,

B 2 The leagth of brake pipe Including combined dirt callectdr anc
cuf-put cock should be 22 to 40 inches. Flexible branch pipe
hose on cushion type underframes must be Installed In
accordance with AAR Standards.

A 3 Reduction Relays Valve must be Instatlad

0] In accordance with AAR Standards.

WAB(:UPAC@EIra ka Assambly

3%"x 28" Hose

lengths of the brake cylinder pipes to the trucks must be of equal length, the tee in the middle of the brake cylinder
pipe must be at the middle of the car. Pipes then go to each truck, See Photo 18 in Figure 44, Westinghouse’s
Wabcopac is not the only truck mounted brake cylinder but air brake pipes and hand brake rigging are the same for
all. Appendix D has illustrations of a few of the other truck mounted brakes that have been available over the years.

The air brake system and its piping as well as the foundation brake gear on hopper cars, whether covered or
open, must be adapted in a number of ways in order to avoid interference with the operation of the hopper outlets.
Appendix E will examine both systems on hopper cars in detail. The truck brake rigging, on the other hand, is
virtually identical to that of more conventional cars. The typical trucks have either “rod under” or “rod through”
rigging or, more recently, the truck mounted brakes. '

Traditionally, tank cars had air brake systems and foundation brake gear arranged very much the same as
box, stock, refrigerator, flat and gondola cars. With the appearance, or more correctly the reappearance, of frameless
ank cars some adaptations to the air brake systems have been made. Some of the principle changes have been the
relocation of the air brake control valve and reservoir to the end of tank cars. Foundation brake gear and truck
mounted brakes differ little from any other freight car designs.
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FREIGHT CAR UNDERBODY DETAIL
MODEL CRITIQUE

Many models share a number of errors, most of which can be corrected without much effort. First, on many
models, the cylinder lever is at right angles to the car’s and air brake cylinder’s center line indicating a brake in the
applied position. This is only an error only if you want your car modeled with the brakes released. I suppose so
many models appear to have the brakes applied because that is the way the prototype car was found - hand brake
applied to keep the car safely in place. Second, the foundation brake gear is attached tightly to the under side of the
center sill on many mode! cars with straight center sills, On cars with conventional foundation brake gear there
should be a gap between the bottom of the center sill and the horizontal plane of the foundation brake gear of about 3
inches on cars with *“rod through” truck brake rigging and about 6 inches on cars with “rod under” truck brake
rigging. The top rods to each truck should be about parallel to the center sill but on many models these angle in
towards the cars center line more than they should. Rod carriers are rare on models; common on the prototype.

BRANCHLINE 50’ RBL

Overall pretty good. All essential parts are here. Maybe, on a car this modern, there should also be an
automatic slack adjuster. This view of the Branchline 50° RBL, as is the case with all the following models, shows
the underframe upside down. The following points apply:

* A - The top rods should not terminate on the underframe. They should be nearly parallel to the underframe.
* B - The pipes to the reservoir should be between the underframe and the top rod. I assembled this car wrong,
* (- The brakes are in the applied or partly applied position,

* D - This model has a proper fulcrum for the fulecrumed lever. Not all models do.

CENTRAL VALLEY STOCK CAR
Good, especially for something cast all in one piece, The lever guides or lever carriers are too tight but

these should be replaced with wire anyway. It would be easy to do. This brake appears to be in the applied position
judging by lever angles.

* A - Pipes between reservoir and contro! valve should be next to underframe and top rod below that,

* B - Fulcrums are probably wrong. Should support lever both above and below.

* C - Lever guides too tight. Levers can’t swing enough for both applied and released positions.

* D - Rod carriers are included. These are seldom seen on models but essential on the prototype. Nice touch!
In the inset on the following page the detail in the vicinity of the cylinder lever can be seen more clearly. Notice
that the three rods attached to the cylinder lever have fairly nice representations of a brake rod jaw.
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FREIGHT CAR UNDERBODY DETAIL

* E - The cylinder lever at right
angles to the cylinder center
line and the exposed length of
push rod suggest that the hand
brake is applied. Notice that
the chain between the cylinder
lever and rod to hand brake is
taunt.

* I - Although the extra lever for
the hand brake rod is fairly
comurion, especially on cars of
this vintage, research did not
reveal the function of the
spring-like device at F. I don’t
think its wrong; I just don’t
know what it is.

INTERMOUNTAIN TANK CAR

The foundation brake gear and air brake system appear to be essentially correct. Unfortunately the detail is
all cast onto the underframe is such a way that there is very little relief. Intermountain’s tank car is a model of the
ACF type 27. When introduced these cars would have been equipped with K brakes. Type 27s built after about
1933 would have been equipped with AB brakes. Apparently this latter arrangement is what Intermountain is
replicating. Since the bottom of the Intermountain underframe is incorrectly bereft of rivets, it would be easy to
shave all the foundation brake gear off and start over with wire and styrene strips,

* A - The top rod to the B end is correctly parallel to the center sill

* B - The brake pipe passes over the top of the center sill on this model. Typical is to pass through the center sill.
[ can’t tell from drawings in the Car Builders® Cyclopedias which is correct for this car.

* C - The lever carriers appear to be correctly located and long enough to allow free movement of all foundation
brake gear elements. When viewed from the side, one should be able to see daylight between the bottom of the
center sill and the inside of the lever carrier.

* D - Apparently this is also correct even though it may not be the best practice. The top rod to the “A” end angles
across the center sill so that it attaches to the truck in the same manner as at the “B” end.

* E - Position of push rod and cylinder lever is correct for a brake in the released position. 1 like this.

* F - When installing AB brakes on Type 27 tank cars, ACF seems to have preferred the air brake cylinder with a

bracket attached to the pressure head. Such a pressure head is seen frequently on steam locomotive tenders and
passenger cars but less often on freight cars.

* G - I could find no evidence to support the placement of two cross ties to support the reservoir. The end of the
reservoir nearest the car’s center should be the “two-iug” end and should rest on a cross tie directly opposite the
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one on the other side of the car, The cross tie arrangement should be the same as the cross ties near the cylinder
lever. The “one-lug” end of the reserveir should be supported on a stub bracket extending out from the side of
the center sill, This would move the reservoir closer to the car’s “A” end.

KADEE PS1 40’ BOX CAR

Best of the lot! Brake pipe

{not shown above) passes through

the center sill as is most typical.

Since the parts for the foundation

brake gear are applied separately it

is possible to install them so that one
can see a little daylight between the
bottom of the center sill and the top
of the foundation brake gear. Even
the centrifugal dirt collector is
represented on the branch pipe. The
chain between the cylinder lever and §
hand brake rod is nicely done but
that is also true on Branchline’s 50°

RBL and Life-Like’s Mather stock

car.

* A - The top rods and hand brake rod should be below the body bolster, not through the body bolster; easily
changed by the modeler.

* B - Both top rods are parallel to the center sill as is most typical.

® C - The branch pipe is seldom modeled but always needed. Dirt collector is also represented.

* D - Brake is modeled in the released position as shown by angle of cylinder lever and very short length of
exposed push rod.

* E - Nice representation of a mechanical slack adjuster. See Figure 31 on page 15. This slack adjuster is correct
for this car’s era if not for any particular car. Railrcads specified many different appliances for each freight car
order. Some PSls were delivered with a fulcrum with several holes to allow adjustment instead of a mechanical
slack adjuster. See Figure 25 on page 13. Other PS1s may have been delivered with slack adjusters from a
different manufacturer and therefore have a different appearance.

% F - The lugs on an air reservoir shouldn’t project that far. There should be evidence of a bracket on each side but
especially the “two-lug” side. See Figures 19B and 19C and Photos 9 and 10 on page 10.

* (G -Nice lever carriers although those made of either 1 inch round or 1 inch square rod are more typical.
L]

LIFE-LIKE MATHER STOCK CAR
A - Top rods should be parallel to center sill,
B - Nice lever guides or lever carriers. One can see daylight through them.
C - Reservoir is supported by brackets. Typical reservoir support brackets are formed of 1/2” thick steel plate,
bent to shape and riveted to car, Round the outside corner of the bend and these look really nice.
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D - Fulerum lacks member below lever. T should probably be provisions for slack adjustment here similar to that
shown in Figure 29 on page 15.

E - Hand brake rod is correctly approximately parallel to center sill and ends on body bolster. If your minimum
radius permits this rod should go straight through between body and truck bolsters and terminate at bell crank.

F - Nice chain detail when seen from below. Too {lat for side view.

G - Push rod protrudes waaaaay too far. This is impossible. There is not sufficient space inside cylinder for a push
rod that long, Either the cylinder should be moved toward the “B* end or, more likely, the cylinder lever and lever
guides should be moved 18 scale inches closer to the cylinder. Cylinder lever angle indicates these brakes are
applied. Moving the cylinder lever would require new top and hand brake rods made of wire but that gives an
opportunity to have these parts parallel to the center sill and all the hand brake rod (your minimum radius
permitting) go all the way to the bell crank.

LIFE-LIKE TANK CAR

* A - It is not possible that terminating the
top rods in the center of the body bolster
is correct. They need to be parallel to
the center sill.

* B - Push rod is a fittle too long even if
the brakes are set.

¢ C - Life-Like’s ACF type 21 tank cars
represent prototypes first built before the
introduction of AB brakes and would have originally had K, probably KC brakes, installed where the air brake
cylinder is on this model. The brackets for support of the AB control valve on top and reservoir below are an
entirely plausible addition to allow conversion to AB brakes. It is possible that ACF type 21 tank cars could
have been converted differently by different owners. If you have good photos, work from those.

® D - This fulerum has the same problem mention frequently above; no support below the lever.

RE CABOOSE 1937 AAR BOX CA
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| FREIGHT CAR UNDERBODY DETAIL

* A - Fulerum completely missing.
See details in Appendix C.
Intermountain’s R-40-23 reefer and
60’ PS-1 box car have all the same
faults as this Red Caboose car, The §
foundation brake gear is essentially
identical on all three models. :
Compare the drawing at left with the §
enlarged photo of the fulerumed
lever at right. Remember, the
drawing’s perspective is looking
down trom the top as if the car’s
floor is transparent; the photo up
from the bottom as if the car is turned upside down. Notice that nice brake rod jaws are modeled here.

* B - The AB control valve and reservoir are installed in this space; the control valve on same side as cylinder and
the reservoir opposite. That is usually the correct location for these two components but then the “S” curve of the
brake pipe where it passes through the center sill is in the wrong place. See Appendix C for more information.
When assembling this model notice that the notches in the top of the center sill to accommodate the brake pipe
are in the wrong place. Make two notches above the cylinder lever so the brake pipe can be installed in a
reversed position. The branch pipe, missing on this model, needs to be attached to a straight section of pipe, not
a curved.

® C - Top rods should be longer and more paraliel to center sill.

* D - If the top rods ended on the body bolster like this hand brake rod, the model would be more accurate.
* E - Length of 9/16” chain needed here.
* F - Brake modeled in applied position. Push rod may be extended a little beyond what is physically possible.

* G - A cylinder lever at this angle when brakes are applied indicates an extreme amount of excessive slack
somewhere in the foundation brake gear or truck brake rigging or both. Maybe all the brake shoes are missing.
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FREIGHT CAR UNDERBODY DETAIL APPENDICES

APPENDIX A

SLACK ADJUSTERS OF TYPE APPLIED N THE 1970s, 1980s AND 1990s.
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FREIGHT CAR UNDERBODY DETAIL APPENDICES

APPENDIX B
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brake control
valve. The
centerline of the
operating handle
should be a
minimum of 12”
and a maximum of
60" above the top
of the rail and no
more than 127 in
from the side sill.
Where the location
of the retaining
valve is such that it
is not readily seen
from the side of
the car, such as
beneath the low
side sill on box or
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MODERN RETAINING VALVE LOCATIONS

These four diagrams show the most common focation for
retaining valves on freight cars built after about 1965. The
retaining valve should be close to and on the same side as the air
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FREIGHT CAR UNDERBODY DETAIL APPENDICES

APPENDIX C
1937 AAR Box Car

The photos and drawing below show the underbody detail on a 1937 AAR box car. The
photos show one built in November 1944 while the drawing shows one built in October 1941.
The principle difference, as the design evolved, is how the reservoir is attached.

-\ s L g gt Y g P

l[::')
ﬂo

1

/
Of
kil

2]
o}

A

saruaesl

E TaAv e
TTITL LARaar
I.[

(5“




FREIGHT CAR UNDERBODY DETAIL APPENDICES
APPENDIX D

EXAMPLES OF TRUCK MOUNTED BRAKES

Below are a few examples of truck mounted brakes introduced by various manufacturers since the late
1960s. Westinghouse and Mew Y ork Air Brake continue to supply truck mounted brakes which are the most
commonly seen; the similar Wabcopac/Nycopac and Wabcopac II/Nycopac IIA. Compare the top two illustrations.
In 2002 the following truck mounted brakes were still permitted in interchange; Abex, Ellcon-National, Thrall/Davis,
Wabcopac/Nycopac and Wabcopac [I/Nycopac IIA, Wabco TMX, TTX-TMB (Misner), TTOX, and NYAB
TMB-60 although some of the manufacturers were no longer in business. Notice that the Ellcon-National, Abex and

TTX make use of standard brake beams.

WARBLCO

An Ampricen-Siandard Comesny

TTX TMB "Misner"
Truck Mounted
Brake Systam

AIR CYLINDER
ASSEMBLY L

HORIZONTAL
LEVER

BRACKET




FREIGHT CAR UNDERBODY DETAIL APPENDICES
APPENDIX E

HOPPER CARS

While hopper cars, both covered and open, present some special considerations and exceptions to the bulk
of the material presented here, in most respects the requirements for other cars also apply to hopper cars. Beginning
with the air brake system we find that the angle cocks must be located using the same criteria as for other cars. All
air brake pipes are the same size as presented on page 6. The same elements - control valve, reservoir, cylinder,
branch pipe tee, retaining valve and so on - are found on hopper cars and they are connected together in the same

relationship to one another. The obvious exceptions are that the reservoir, eylinder and control valve are typically
located under the slope sheet on the “B” end of the car.

The series of photos below show the air brake
parts on a PS-2 covered hopper built in the mid-1950s.
The retainer has been relocated during rebuilding to
conform to post-1965 requirements. See page 10 figure
20B for the original location, The pipe from control valve i
to retainer often ran unsupported, diagonafly from control &
valve to the space between the ladder and hand brake.

This pipe was typically a very visible feature.

QRIGINAL LOCATI
- OF RETAINER,

COVERED HOPPER

FULCRUM:
CYLINDER

PUSH
i ROD




FREIGHT CAR UNDERBODY DETAIL APPENDICES

The foundation brake gear is usually relocated somewhat to avoid interference with the hoppers. The
diagrams below show the two most typical arrangements. Compare this diagram with the photo of the cylinder lever
on the preceding page. Notice that the lever fulerum is supported by an angle iron. The lever guides, not shown
here, are a pair of angle irons. All three angle irons are typically 4”x 4”x 3/8”,

™ FULCRUM
FULCRUMED LEVER
HOPPER CAR ARRANGEMENT
T D o S TERROD UNDER CENTER SILL
TO "A" END

~— SLACK ADJUSTER

- FAIRLY COMMON ARRANGEMENT USED ON
HOPPER CARS IN THE 1950s AND EARLIER.
- EITHER SHEAVE WHEEL OR BELL CRANK MAY BE
USED TO CONNECT HAND BRAKE TO CYLINDER LEVER.
- VERTICAL CYLINDER LEVER CONNECTED TO FLCATING LEVER.
- SEE FULCRUM ON PREVIOUS PAGE WHICH INDICATES THE
CAR LACKS AN AUTOMATIC SLACK ADJUSTER. WHEN AN
AUTOMOTIC SLACK ADJUSTER IS USED ONLY A FIXED
FULGRUM IS NEEDED.

TRUGK HAS
"ROD THROUGH"
ARRANGEMENT
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The drawing and photo below show more recent developments in the design of hopper car foundation brake
gear. The air brake system in the photo is arranged differently and a welded reservoir is used. There have been
provisions for welded reservoirs since before 1920 but their use has been rare until about 1980, On the following
page are pictures of a few more hopper cars from different eras.

} ™~ FULCRUM

HOPPER CAR ARRANGEMENT
OVER THE CENTER SILL

TOP ROD
CONNECTION
TO "A" END.

\\, CENTER ROD

R

SLACK ADJUSTER TO AN AREA PROTECTED
FROM OPEN FLAME FIRES USED TO THAW
FROZEN LADING.

SLACK
ADJUSTER

- NOTICE THE VARIATION OF THE "THREE LEVER" A
ARRANGEMENT AT A NECESSARY TO REVERSE
THE MOTION OF THE CYLINDER LEVER. \
- TRUCK BRAKE RIGGING IS OF THE "ROD —

THROUGH" ARRANGEMENT.




FREIGHT CAR UNDERBODY DETAIL APPENDICES

THIS PHOTO SHOWS THE “B" ENDS OF TWO P8-2 COVERED
M HOPPER CARS BUILT IN 1955. THE RETAINER PIPE, VISIBLY
SILOUETTED HERE, ANGLES UPWARD FROM THE RIGHT
© SIDE OF THE CONTROL VALVE ON THE CENTER SILL TO !
| A POSITION BETWEEN THE END LADDER AND HAND BRAKE

':3:BAY OPEN HOPPER
UILT BY AGF IN-19




FREIGHT CAR UNDERBODY DETAIL APPENDICES
APPENDIX F

MODERN TANK CARS

Finally, a look at modern tank cars. Into the 1950s tank cars had air brake system and foundation brake
gear layout much the same as box cars of the same era. With the advent of widespread vse of tank cars with no
underframe it was expedient to move the air brake system components to the end of the car. Where truck mounted
brakes are used there is no air brake cylinder or foundation brake gear, otherwise the cylinder is mounted to the
bottom of the tank and the foundation brake gear is quite visible. The top four pictures are all of the same tank car.

UTOMATIC SLACHK b
LEVER GUIDES MADE OF 1 INCH SQUARE BARS.
WITHOUT A CONVENTIGNAL CENTER SILL THE
LEVER GUIDES MUST BE BOTH ABOVE AND BELOW THE LEVERS. |

-EiPEs ARE ATTnAféHED TO FLANGES BY-WELDING, 5
. BEND RADIIMUCH SHARPER THAN EA |ER§PAN|?8RD
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