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Keystone Brake Hardware Mounting Holes

� Using a #80 bit, drill holes in the dimples in the underframe as indicated by the arrows in figure 29.  Some of the dimples will not be
used, since they are for the Hydra-Cushion underframe arrangement.

� Note that the hole on the A End cross member must be drilled with a #74 bit.

Fig. 29

#74 bit
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Keystone Cushion Brake Appliance Installation

� Bend the brake cylinder bracket (A21) and insert into the
holes as shown in figure 30.  Cement the brake cylinder on
the mount with the piston and clevis facing the B end of the
car.

� Drill a #72 hole in the dimple on the brake valve bracket
(C12) Test fit the bracket between the side sill and center sill
bracket notches. The raised rib fits in the side sill pocket and
the center sill flange cutout. The mounting hole is positioned
nearer to the side sill. (Fig 31). Cement in place, then mount
the brake valve (T5) in hole with pipe holes facing center sill
of car.

Fig. 30

Fig. 31
BRAKE VALVE BRACKET

B END OF CAR (BOTH FIGURES)
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Keystone Cushion Brake Appliance Installation (cont inued)

� Bend the side sill reservoir bracket (A5) and cement to the
car side between the alignment rib and cross bearer as
shown in figure 32.

� Bend the center sill reservoir bracket (A16) and install in the
two holes on center sill across from side sill bracket. (Fig. 32)

� Position the brake reservoir under these mounting brackets
with the pipe fittings facing the A end of the car.  (Fig. 33)
When satisfied with the fit and position, cement in place

Fig. 33

Fig. 32
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Keystone Cushion Brake Plumbing

� Use the drawings provided and figure 34 to install the brake plumbing.

� Use 0.010” wire for the lines between the reservoir and the brake valve. Cement in place at pipe fittings only.

� Use 0.010” wire for the the line from the brake valve to the brake cylinder. This line is cemented to the pipe fittings and cross bearer
in the locations indicated.

� Use 0.019” wire for the branch pipe. Cement to brake valve and between center sill.

Fig. 34

CEMENT PIPE HERE
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Keystone Cushion Brake Lever Supports

� Use the drawings provided and figure 35 to install the brake lever supports.

� Make a reverse bend in the A end brake lever support (A12) Install with this tab on center sill. Adjust support to be parallel to
center sill when viewed straight down.

� Install the remaining supports in the locations indicated. Cement in place with CA.

Fig. 35

A12A8 A7 A9
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Keystone Cushion Brake Rigging
� Use the drawings and figure 36 to install the brake rigging. The drawings show the position of the levers with the brakes released.

� Mount the hand brake lever (A17) on the hand brake lever pivot. The end of the lever with the two holes close together go through
the support. Cement lever to pivot.

� Install the brake cylinder lever (A19) through the brake cylinder and B end brake lever supports. The end of the lever with the hole at
the tip should be cemented in the brake cylinder piston clevis.

� Install the A end brake lever (A18) on the A end brake pivot.

� Drill the brake rod holes with a #80 bit. Use 0.012” wire to form the two brake brake rods.

� Assemble the slack adjuster by sliding the length of plastic tube over the 0.015” wire. Form a 90° ben d in one end of the wire. Test fit
between the two center holes of the brake levers. Form second 90° bend in correct location, then cemen t in place

Fig. 36

A18

A19 A17SLACK ADJUSTER
(0.015” WIRE WITH
PLASTIC SLEEVE)

BRAKE ROD HOLE
(A END HOLE IN
SIMILAR LOCTION)B END BRAKE ROD

(0.012” WIRE)

A END BRAKE ROD
(0.012” WIRE)
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Fig. 39Fig. 38

Draft Gear & Coupler Height

� Locate the two draft gear lids (C7) and make the holes for the
uncoupler levers on each of the lids. Use a #80 bit in the
dimples provided on the front edge of each lid. (Fig. 37) Each
hole should be about 0.040” deep.

� Remove #78 couplers and centering springs from the Kadee
pockets. Install the coupler and spring in the draft gear
castings (Fig. 38) and mount the lids with small dots of CA.

� Test fit the draft gear between the end frame rails. A small
piece of tape can be used to hold them in place. (Fig. 39)

CENTERING SPRING

DRAFT GEAR LID
(C7)

DRILL #80 HOLEFig. 37
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Fig. 40

Draft Gear & Coupler Height (continued)

� Install the two trucks using the 2-56 x 3/16” screws provided.

� Check the coupler height and note any adjustment that may
be required. Coupler height can be lowered by inserting
shims between the car body and draft gear. Coupler height
can be raised using spacers on the bolsters.

� Before installing the draft gear, use a #80 bit to drill the three
brake platform holes below the bottom rib on each end of the
car. These holes are hard to reach with the draft gear in
place.

� Remove trucks and draft gear from car. Mount draft gear (and
any shims) using CA. Be certain each casting is pushed
firmly against bolster. (Fig. 40)

� Install couplers & centering springs.

� Install draft gear lid and cement in place. (Fig. 40)

� Mount draft gear plate (C1) to bottom of draft gear lid. The
end of the draft gear plate with the closely spaced fasteners
is pushed against the alignment ridge. (Fig. 41)

� It is suggested that the trucks be left in place until before
painting. They will serve to protect the brake rigging as you
complete the remaining assembly steps.

Fig. 41

DRAFT GEAR PLATE

PUSH  AGAINST BOLSTER

ALIGNMENT RIDGE
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Air Hose Mount, Train Line & Draft Gear Support

� Install the air hose mounts (A6) against the front edge of the
draft gear plate (Fig. 42)

� Make a small bend in the end of a short section of 0.019” wire
and install between air hose mount and side of draft gear.
(Figs. 43 & 44) Be certain to leave about 1/2 of air hose
mount open to hold the angle cock.

� Install the draft gear support across the ends of the sill
channels. (Fig. 44) The front surface of the support should be
flush with the ends of the frame channels.

Fig. 42

Fig. 43 Fig. 44DRAFT GEAR SUPPORT

ALIGN WITH FRAME ENDS
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Fig. 46

End Ladders

� When these cars had their roof walks removed in the late 60’s
and 70’s, the hand brake was often lowered and all of the the
end and side ladders were modified to only four rungs. In a
few cases, the hand brake was left in a high position and the
tall ladders were left in place on the B end of the car while the
A end tall ladders were cut down. These cars also had their
retaining valves moved to the side sill next to the brake valve.
Determine what variation you wish to model and follow the
appropriate optional instructions.

� Cut tall end ladder (A1) from fret. Be certain to leave rung
mounting tabs intact.

� If you are modeling a car with cut down ladders, cut tall
ladder as shown in figure 45. Be certain to orient the ladder
properly and ensure you will have a ladder with four rungs
and four closely spaced mounting tabs! If you are modeling a
car with the high hand brake, only cut one ladder short.

� Use tweezers to bend 90° side into angle section.

� The tops and bottoms of the ladder side rails have small,
curved ends. Use fine tip tweezers to bend these into place.
(Fig. 46)

� Bending steps for the short end ladder (A2) are similar. This
ladder was not modified when roof walks were removed.

Fig. 45LONG MOUNTING TAB SIDE

SHORT MOUNTING TAB SIDE

CUT HERE
FOR SHORT
LADDER

BEND EACH
LADDER END
INTO CURVE
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End Ladders

� Drill #80 holes in ladder mounting hole dimples on the end of
the car. Drill all six holes for a full height ladder, or just the
lower four if installing a shortened ladder.

� Insert ladder mounting tabs into holes on car end and cement
in place. (Fig 47) The full height ladder will only fit one way. If
you are modeling a cut down tall ladder, be certain the long
mounting tabs are positioned near the car side.

� Mounting steps for the short end ladder (A2) are similar,
except it’s long mounting tabs are positioned on the right car
side.

� Repeat for other end of car.

Fig. 47LONG TABS ON THIS SIDE

LONG TABS ON THIS SIDE
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Hand Brake Sheave Wheel

� Assemble the two halves of the sheave wheel (C10 & C11)
as shown in figure 48. It is best to mate the two halves, align
the parts, then cement together with a dot of CA just under
the bracket and on the back of the wheel.

� Cement in place with front edge of sheave wheel projecting
past car end. (Fig. 49)

Fig. 49

MOUNT WHEEL ON LOCATING PIN
ALIGN HALVES, THEN CEMENT HERE

Fig. 48

SHEAVE WHEEL IN
MOUNTING BOX
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High Level Hand Brake Mount & Retaining Valve

� Use reverse bends to form the hand brake mount (A11) as
shown in figure 50.

� If you are modeling the low level retaining valve, skip to the
next step. Locate the retaining valve on the styrene brake
sprue. It has no number, so identify the part by using figure
51. Cement the retaining valve to the tab on the side of hand
brake mount. Observe orientation & placement described in
figure 50.

� Drill two #80 holes located above the top rib on the B end of
the car. Install the hand brake mount in the holes. (Fig. 52)
The plate should rest on the top rib. When satisfied with fit,
cement in place at top of mount and rib.

Fig. 50

Fig. 51

MOUNT VALVE WITH
BOTTOM FLUSH WITH
BOTTOM OF TAB

Fig. 52
RETAINING VALVE

MOUNT VALVE WITH
THIS SIDE FLUSH
WITH BACK OF TAB

CEMENT HERE
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Fig. 54

High Level Hand Brake Linkage

� Thee are two options for modeling the hand brake linkage.
One uses extra fine chain and brass wire, the simpler method
uses  just the brass wire. If you want to use the simple wire
method, skip to Page 37.

� Cut a length of chain to 13 links in lengths. Cement one end
of this chain to the inside of the hand brake housing. (T16)
See figure 53.

� Cut a length of chain to 25 links

� Form two hooks in a 2” length of 0.012” wire. Form small
hooks in each end and attach to the loose end of the 13 link
chain and one end of the 25 link chain. When complete, the
two chain ends should be about 1 1/8” apart.

� For the hydra-cushion underframe, cut a length of wire to 2”
in length or 3” for the Keystone underframe,

� Form a hook in one end and mount the loose end of the 25
link chain.

� Cement the hand brake housing to the mount. (Fig 54) The
bottom of the housing should be flush with the portion of the
mount between the tabs.

� Drill a #76 hole in the hand brake housing and install the
brake wheel, T13.

Fig. 53
13 LINKS

25 LINKS

2” LONG FOR HYDRA-CUSHION
3” LONG FOR KEYSTONE

1” LONG

BOTTOM OF
HOUSING FLUSH
WITH RECESSED
PORTION OF
MOUNT
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Low Level Hand Brake Linkage

� Thee are two options for modeling the hand brake linkage.
One uses extra fine chain and brass wire, the simpler method
uses  just the brass wire. If you want to use the simple wire
method, skip to Page 37.

� Cut a length of chain to 39 links in lengths. Cement one end
of this chain to the inside of the hand brake housing. (T16)
See figure 55.

� For the hydra-cushion underframe, cut a length of wire to 2”
in length or 3” for the Keystone underframe,

� Form a hook in one end and mount the loose end of the 25
link chain.

� Cement the hand brake housing to the  car end. The top of
the housing should be flush with the top of the third rib from
the bottom. (Fig. 56) The housing should be positioned so the
chain is directly over the sheave wheel.

� Drill a #76 hole in the hand brake housing and install the
brake wheel, T13.

� The two high level brake platform alignment pins can be
trimmed flush with the rib. Do not remove the group of three
pins on the bottom rib, these are for the end platform.

Fig. 55
39 LINKS

2” LONG FOR HYDRA-CUSHION
3” LONG FOR KEYSTONE

Fig. 56 TOP OF HOUSING FLUSH
WITH TOP OF RIB
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Hand Brake Linkage

� Guide the lower length of chain around the sheave wheel and determine where to place a 90 degree bend in the wire to mount in the
hand brake lever. (Fig. 57)

� Insert the bent portion of the wire in the end hole of the hand brake lever. You may need to adjust the position of bend to keep the
chain straight. When satisfied with the fit, cement the wire to the lever.   A small dot of CA can be used to hold the chain in place
around the sheave wheel.

� Cut a length of chain to 14 links. Cement one end to the brake cylinder piston and the other end to the center of the hand brake rod.
Use only small amounts of cement so chain will not be cemented solid. This will allow the chain to hang freely.

� Skip to Page 39.

AT LEAST 2” LONG
Fig. 57 HAND BRAKE ROD

GOES IN END HOLE

TACK IN PLACE WITH
SMALL DOT OF CA

14 LINKS CEMENTED TO
LEVER AND BRAKE PISTON
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Simplified High or Low Hand Brake Linkage

� Assemble the hand brake housing and chain (T16 & T18)
See Figure 58

� Cement a length of 0.012” wire long to the bottom of the
chain. This must be enough to reach the sheave wheel for the
hand brake position you choose to model.

� (High level hand brake) Cement the hand brake housing to
the  mount. The bottom of the housing should be flush with
the portion of the mount between the tabs. (Fig. 59)

� (Low Level Hand Brake) Cement the hand brake housing to
the  car end. The top of the housing should be flush with the
top of the third rib from the bottom. (See Fig. 56 on Page 35)
The housing should be positioned so the chain & wire are
directly over the sheave wheel.

� Trim the lower portion of the wire to end at the front of the
sheave wheel. Cement in place.

� Drill a #76 hole in the hand brake housing and install the
brake wheel, T13.

Fig. 58

Fig. 59

BOTTOM OF
HOUSING FLUSH
WITH RECESSED
PORTION OF
MOUNT
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Hand Brake Linkage (simplified)

� Cut a length of 0.012” wire to fit between the bottom of the sheave wheel and the end hole of the hand brake lever. (Fig. 60) Cement
in place.

� Fit a small length of 0.012” rod between the middle hole of the hand brake lever and the brake cylinder piston.

Fig. 60

SMALL ROD FROM
CENTER HOLE TO
BRAKE PISTON

HAND BRAKE ROD
GOES IN END HOLE

CEMENT HERE
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High Level Retaining Valve Pipe

� If you are modeling the repositioned retaining valve, skip to
page 41.

� Use the drawings provided and figures 61, 62 & 63 to form
the retaining valve pipe from 0.010” wire. This pipe runs from
the retaining valve next to the hand brake down to the
underside of the car, along the side sill then across to the
brake valve.

� When satisfied with the fit of the pipe, cement in place at
several locations where the pipe comes in contact with the
cross members, retaining valve and brake valve.

Fig. 62

Fig. 61

RETAINING VALVE
PIPE

Fig. 63

RETAINING VALVE
PIPE

RETAINING VALVE
PIPE
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Fig. 64

Fig. 65

BEND THESE UP
(REVERSE BENDS)

Brake Platform

� Bend the hand brake platform (A20) as shown in figure 64.
Note that the top tabs are reverse bends.

� Drill two #80 holes in B end of car for brake platform
supports. These holes are located one rib below the two
brake platform mounting pins on the second rib from the top.

� Insert the brake platform support leg tabs into the holes.
Position the top brackets over the two alignment pins on the
end rib directly above the support legs. (Fig. 65) When the
platform is  aligned properly cement in place.

BEND THESE DOWN

MOUNT TABS ON
ALIGNMENT PINS


