The following are several articles on brake valves. Some are for steam, some for air.
Whether one designed for steam would work on air or vice-versa is up to you to decide.
According to Jack Bodenmann, steam valves require larger ports, and a lap position
doesn’t work well on steam. The last two, from Nelson Riedel, are included with version
2 first as Riedel wrote that version 1 did not work out as planned. But that version 1 set
is included for reference.



Gould valve, source: Live Steam, July 1992, p.15 ff.



PART 2

Putting
the Brakes
On

By William L. Gould

Copyright® William L. Gould 1992
Photos and drawings by Author

Engineer’s Brake Valve

In the previous article we discussed the
addition of equalized steam brakes to
small locomotives such as Allen Models
Chloe. The steam brake valve described
here can be used with almost any locomo-
tive, however, regardless of scale or pro-
totype. Several suppliers offer a suitable
brake valve, but [ wanted one that “looked”
right, and had lap, application and release
functions. The “look” was important
because I plan to mount it above the boiler
backhead, off the turret, a real focal point
when looking into the cab. Although I
made mine to 3" scale, it is really not

too large for the bigger 1-1/2" locos; of
course, you can also make it smaller — the
construction is just a bit more tricky.

The steam brake valve is reliable,
works like a champ, and the machining is
straightforward - all important. Opera-
tion is smooth and easy under pressure,
due to the use of Teflon® for the valve
disk, and it will hold “on-lap” for a con-
siderable period of time.

The body is brass, the disk and spin-
dle gland Teflon, the spindle 303 stainless,
and, of course, the unit has a rosewood
handle.

The drawings should be self-explana-
tory, but I'll give some construction details

The brake valve parts.
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to assist you. Feel free to redesign or rescale
to suit your specific need. Note that the
input/exhaust ports are reversible simply
by rotating the disk 180° as drawn.

Operation

The design uses a rotative disk valve,
with porting to provide the functions of
application, lap, and release. Steam is
always applied to the top face of the disk,
thus providing constant seating under
pressure. As the disk is rotated to the
application position, steam is directed
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steam
inlet

through the porting to the brake cylinder
(“emergency” or “slow-on” is a function
of how quickly the valve is rotated), thus
applying the brakes at full available pres-
sure. The center neutral position, or lap,
holds the brake “on-lap” until steam pres-
sure bleeds off due to leakage (minimal)
or condensation in the brake line creates a
hydraulic system. The release position, of
course, seals the valve against steam pres-
sure, and redirects the brake pressure to
exhaust, with, I might add, a very convine-
ing “whoof” under the cab. Following
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exhaust

5-40 steel
hex boit

/ 46" roll pin

d

|
!

packing gland
packing nut
\ 7]
detent : g ’
quadrant ‘
spindle &:
'V Z :: i ey

detent

operating lever

]

release, the valve should be returned to
the center, or lap position, ready for the
next application. As I said, the operation is
very smooth and subtle; it is easy to finesse
the brakes for various track and speed con-
ditions. I would like to thank Rudy Van
Wingen for his suggestions on the use of
Teflon and the porting concept I used.

Valve Body

Make the Base from a short length of
brass, about 2" long. Face off, turn the
locating spigot (allow for gasket thick-

P release

lap
(neutral)

N application
washer
wood handle
2-56 hex
screw
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i
Section A-A ‘ ASSEMBLY
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ness) and flange surface; follow with a
fine facing cut, as this will be the oper-
ating face after polishing on 600 paper.
Do not part off yet.

Now turn up the Body, also of brass.
Turn the outside and ball-shaped contour,
but leave the neck about 1/2" too long.
Cut the threads to suit, drill and ream for
the spindle, then part off, leaving stock
for cleanup.

Chuck up a piece of scrap bar, drill
and tap (or screw-cut) to fit the neck and
mount the body. Face to dimension; bore

the two counterbores, making the large dia-
meter a tight fit to the spigot on the base.
Now mount the base vertically in the
mill vise, or use a V-Block. Indicate to the
center, and then press the body onto the
base. Using the offset formula (Part 1, June
issue), drill bolt clearance holes through
the body, spotting into the base. Remove
the body. Drill and tap the body into the
base blank; make sure to tap deep enough
into the blank to allow assembly of the body
to the base without removing the latter
from the vise. Bolt the body to the base.

Now square up the assembly, and
contour the profile to suit. Remove, disas-
semble and part the base from the stock,
again leaving enough material for clean-
up. Reverse the base in the lathe and face
off to the dimension.

Clamp the base, bottom side up, in
your mill vise, and indicate to the center.
Using a 3/8" ball end mill, cut “slots” for
the pipe bosses .188" deep. Turn up three
3/8" diameter bosses, each with a ball end;
a trick here is to use the trusty SpinDex
fixture and a 3/16" radius corner rounding
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OPERATING LEVER

option: string packing
dimensions to suit

brass or bronze noted .875

cutter. Simply rotate the index head by
hand, feeding against the cut. Drill and
tap for the pipe fittings; I used 1/4 MTP,
but 3/16 MTP is fine. Silver-solder the
bosses in place, clean up, and then drill
the three ports through the port face into
the bosses.

Now, chuck up the body, trim the
neck to proper length, and countersink
45° for the packing gland.

Spindle, Handle, and Detent

The Spindle should be made from
303 stainless steel, turned to a nice
smooth fit in the body. The large diameter
should be a loose fit in the counterbore;
be careful to accurately center the tang, as
it must not have any slop in the keyslot of
the valve disk. I did not want to rely on
the detent ring for stops, so [ milled a cir-
cular segment in the body, and added a
stainless stop pin to the spindle, thus pro-
viding a positive stop inside.

Make the Detent Sector from brass,
and solder it to the body. Now make up
the operating lever ( (brass) and the rose-
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wood or ebony handle, as well as the
spring-loaded detent. This detent does not
actually “stop” the rotation, but does pro-
vide a prototypically tactile feel. Make
the Packing Gland Nut to fit, and turn up
a Packing Gland from Teflon, slit diagonal-
ly to allow sealing. At this point, it is wise
to test-assemble everything to adjust fits
prior to making the Valve Disk.

Valve Disk

As you know by now, the valve disk
is of Teflon, which is the secret to smooth,
leak-free operation. In this application it
will not be affected by temperature, and
no lubrication is necessary.

A word of caution: Teflon dust is
toxic if burned. Teflon dust should NOT
be ingested. If you smoke, DON'T DO
IT WHEN MACHINING TEFLON. And
be careful to wash up immediately when
finished.

First, we must determine the space
available for the valve disk. Carefully
measure the dimension between the pol-
ished port face and the top of the counter-

[. =No. 44

HANDLE
wood of choice

bore in the body, as well as the locating
spigot and gasket thickness. What we
want is the as assembled thickness of the
valve disk. Turn up the disk to be a firm
but smooth diametrical fit in the body.
Part and face off to be a tight fit on the
thickness. Recess the top face of the disk
as shown to give a bit of a steam chamber.
Mount the blank vertically in a V-block,
indicate the center, and mill the key slot
to be an accurate fit to the spindle key.
Rechuck and part off. Reverse the piece
(use a bush if necessary) and face off to be
a tight fit, by dimension, on thickness.
You can fine tune it later on 600 paper.

Now make a simple recessed fixture
on the rotary table, using finger clamps.
As the ports must register to the keyslot,
mill another “keyslot” centered in the bot-
tom of the recess, make a small dummy
key, and assemble the disk to the fixture.
Clamp it lightly. Locate and drill the
ports, and cut the circular connecting
joints. Remove, and deburr with a sharp
modeler’s knife. Follow up with a polish
on wet 600 wet/dry paper.



ports: 14" dia. through

Assemble all, including the gasket,
and test for action. The valve disk should
be firm, yet easily operated. If all is okay,
clean, paint and do your final assembly.
Gasket goop should not be necessary.

I added a check valve in the steam

45° typ. \ line ahead of the brake valve to prevent

/ suck-back of oil from the brake cylinder on
L { SN st cool-down, as well as a fitting in the brake

A : - ; line to add several drops of oil to the sys-
(seemate () tem prior to each day’s run. Thanks to
Tom Rhodes (Fitchburg Northern series)
for this pointer. It is also wise to wrap the
N brake line to help minimize condensation.
N Although a bit of work, this little valve
was a lot of fun, and works as expected.

48" dia. through

Section B-8 I think you will be as pleased as I am.
020 656 Note
1 @
4 | T % |
[I \LT 3 \ S * Note:
.070 i N\ S .060"typ. (@) Firm fit to bore
j | " ‘}‘ (@ Compute depth of bore,
; | ket and register,
250" _| L gas
i - —> — ! as assembled.
Section AA h e | * | To be a firm fit.
VALVE DISK
Teflon®

handle center line

port face shown

The assembled brake valve.
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Phillips valve. Source: Australian Model Engineering, date unknown



J

can just hear you — not another b---—- brake valve! Well, yes,
JLbut I hope someone out there will be interested! When I
wrote about the Rosebud grate I thought there was one other
item that might be useful, the brake and drain cock operating
valve. Thope that is the case, so here goes.

On the full size 38 class locos the drain cock operating
valve is located on the cab side just in front of the driver’s knees
— very handy but it did present me with a problem with the
models as it didnt give me a lot of room if I wanted to duplicare
it. As I was pondering on this I remembered an article many
years ago in the English Model Engineer on a valve which was
fairly compact. My filing system came good so it was then just
a case of adapring it to my needs. The original concept by
Ian Rowbottom of South Africa was very ingenious and had
a tapered cock arrangement — I simply changed it to a parallel
spindle incorporating an ‘O’ ring for simplicity and to save time.
I haven’t got enough years left to muck about! The drawing tells
most of the story.

‘The main criteria was for a fairly small body. The result
was a neat, compact valve which I hope will fulfil a need. On
3807 and 3808 the one for the drain cocks is mounted as full
size, whilst the one for the engine brake is mounted under the
floor and operated by the handle of the brake stand. In use
it does give some modicum of control as you make a partial
application by moving the handle part way.

‘The mounting bracket is silver soldered to the end in my
case but obviously can be adapted to suit your situation. Using
the ‘O’ ring as a seal, your turning has to be reasonably accurate.
However, it is all straight forward and the sketches should be
sufficient, which I hope have all the necessary measurements.
If you have any complaints with the drawing, don’t contact me,
contact my draftsman! That will be alright as he won’t take any
notice of you anyway. I would make one or two comments
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which may help.

Itis made of bronze, brass and stainless steel and you should
have the specified sizes in your rack. I made one recently for my
Nigel Gresleys new vacuum brake when I shopped it for a major
overhaul after thirty years of hard work.

The body is a straight “boring job” (notice the play on
words) and should cause no problem. However, it is important to
stick to the 60 degrees stipulated for both the body connections
and the hole through the spindle. Preferably the holes through
all components should be done in a rotary table or dividing
head, including the spot holes in the body to take the nipples.
Make sure the latter don't go right through initially as you don’t
want any silver solder in the bore — they can be drilled through
afterwards. Also give some thought so that you drill the angle
the right way through the spindle, otherwise it will be off when
its on and on when it’s off, if you know what I mean! One
other small point, the spindle should have no shake. It should
rotate freely but be a neat fit in the body.

Now, the stops for the handle can be done two ways, (a)
leave a ring on the end when turning the body and machine
or file away to suit or (b) silver solder on two good sized lugs
and make final adjustments with a file, which is probably more
fiddly.

To establish the correct position for the groove to obtain
exhaust, put the spindle into the body in the appropriate
position, i.e. with the handle in the shut position, and spot with
a drill onto the spindle through the two holes for the threaded
nipples. Then simply machine or file a groove between the two.
And that’s about all there is to it.

However, one very last thing. If you would like to
make it smaller, rest assured it can be done. My mate John
“no compromises” Brown has done it! And by about a third!
Anyway, go to it. I hope you get as much enjoyment out of
making it (or them) as I did. Happy steaming.

Mount silver
Yi6"x¥i6" 'O'Ring [ solderedon




Reedy valve. Source: Live Steam, Nov./Dec. 2003 p. 46 ff.



- By Bob Reedy

Photos by Author
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he brake control valves are construct-

ed from detail drawings 178A through
178M. Close-up views of the valves may
be seen in Photos 104 and 105. The idea
came from the brake valves shown in
Photo 106. Although these valves are not
on the Climax, they were used extensively
on engines of this period.

The larger of the two valves on the
model is for the engine brakes and the
smaller one is for the train brakes. At this
time, the train brake valve is not in use.
The operating principle for the engine
brake is very simple. When in the inactive
position, a blanked-off O-ring covers the
steam inlet hole; and when the brake is
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activated, the O-ring is moved to cover the
exhaust hole. When in this position, steam
can now pass up into a circular groove in
the rotor (Detail 178E), around and down
to the pipe leading to the brake cylinders.

When finished with the brake, the
lever is returned to the off position, stop-

ping the steam and uncovering the exhaust
passage. The principle is illustrated in the
Engine Brake Valve Diagram.

The valve for the train brake operates
on the principle of a rotary plug. The plug
has a hole in the bottom that leads to a
cross hole coming out of the side. There is
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BASE PLATE
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BILL OF MATERIALS - BRAKE CONTROL VALVES

ITEMNO. QTY. DESCRIPTION MATERIALS/NOTES
178A 1 Base plate brass, 2.0 x 2.5 x .625"
178B 1 Body brass, 1.375 x 2.5 x .375"
178C 1 Brake valve top brass, 1.25" dia. x .500"
178D 1 Valve casing brass, .875" dia. x .875"
178E 1 Rotor 303 stainless steel,
.873" dia. x .397"
.186" dia. x 1.610"
178F 1 Valve stem 303 stainless steel,
.186" dia. x 1.625"
.060 x .370 x .090"
.300" dia. x .180"
178G 1 Train brake handle brass ;
178H 1 Engine brake handle brass i
178 1 Stop plate brass, 1.00" dia. x .125" &
178K 1 Stop plate brass, .938" dia. x .125"
178L 1 Valve spool brass, .372" dia. x .402"
178M 1 Washer brass, .687" dia. x .062
BILL OF MATERIALS - HARDWARE
ITEMNO. QTY. DESCRIPTION MATERIALS/NOTES
CP 8 Socket head cap screw No. 4-40 x 3/4" long
CR 2 Roll pin 1/16 x 1/2" long
cs 2 Acorn nut brass, No. 10-32

#4-40 tap - .18 deep

' 2 places
187 dia drill thru
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mat1 - brass BRAKE VALVE TOP
1 required mat’l - brass
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#4-40 tap
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312 dia
750 dia
-187 dia thru 058
¥
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875
187
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[
#31 drill - 6 places

equally spaced
to match Detail 178A

VALVE CASING

mat’l - brass
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-093 dia drill thru
3 places

#10-32 thread

-
1.500 '\2_062 dia for roll pin.

86 dia— | = pecai17an
093 " '. at assembly.
t ot
E "I'— 397 ¢
- 14 Py (see text)

L[] )

7110

1/4 OD x 1/8 ID x .058 deep
groove for O-ring
ROTOR
mat'l - 303 stainless steel
1 required

a corresponding hole in Detail 178A. When
the brake is off, the holes do not line up.
When the brake is activated, the plug is
rotated to line up the holes, sending the
steam to a vacuum injector or a brake
cylinder. This plug is made from Teflon
which expands with heat. The idea is to
give enough clearance when cold so, when
heated by steam, the plug will expand to
give a good fit. The plug is small, so it will
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1.625

expand to a good fit quickly.

Photo 107 shows all the parts laid out.

It is important to get the correct thick-
ness on the rotor (Detail 178E). A Teflon
washer with a thickness of .010" was used
on the upper side to reduce friction. When
calculating the correct thickness for the rotor,
the thickness of the gaskets and the washer

.25] .50 dia
f - | t
I 1.50 | .187 dia
1/16 dia thru
for roll pin i 125
Profile to suit 25
i —T.56
25 -
\ $

|
‘ .25‘]“‘—1 .385 L

must be taken into account. The height of
an installed O-ring above the rotor face
must also be considered. The O-ring needs
a few thousandths compression in order
to seal. The rotor clearance can be checked
after machining to determine if the thick-
ness is correct by assembling the complete
unit, except for the O-ring, with gaskets

TRAIN BRAKE HANDLE
mat'l brass
1 required

107
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by placing a dial indicator on the top of 303 stainless steel. The remaining components
the rotor shaft. The shaft is then lifted until '{ are made from brass.
the rotor is against the top. There should 372 dia oS Next time, we'll work on the throttle.
be only a few thousandths of motion. D derpsiot
Photo 108 shows this operation. The sur- f — —|-—| —093dia 687 dia .062—| l_,
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to avoid shearing. ) )
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Don Young valve. Source: Live Steam, Feb. 1980



Part 26 —
Steam Brake Valve
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Full size, the brakes were vacuum
operated, and there is no reason why
Super Lanky cannot be so fitted. How-
ever, the function of the valve as
detailed has been changed from vacuum
to steam operation, to control the brake
cylinder on the engine. The Dummy
Air Valve and Banjo Boltto attach to
the boiler will cause no problems, so let
us get stuck into the Valve Body right
away.

Start with a 1” machined length
from %" square gunmetal bar and at %"
from the top on the vertical center line,
center pop. Set this pop mark running
true when chucked in the 4 jaw, lightly
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face off, then drill 3/32" diameter to
about 4" depth. Next bore out to %"
diameter and 5/32" depth to form the
valve seat. The 3/32" hole in the center
will help you get this nice and flat.
Scribe a half circle at %" radius to
represent the bottom shape of the body
before removing from the chuck.

Next, mark on the position of the
sleeve to accept the banjo bolt, drilling
the body at3%"” diameter to accept same.
Mill down the body thickness to 37/64"
before completing the profile with saw
and files, plus milling in the area where
the steam brake valve is to be fitted.
Turn up the sleeve and slide it into the
remains of the %" hole. Then turn up
the outlet connection to the brake
cylinder, scalloping to suit the sleeve.
To complete the assembly ready for
brazing, we need the two lugs to accept
the spider studs; I suggest these be
made oversize in the firstinstance, and
once tapped out, their final shape can
be established. Oh, and thereis just one
more item, the inlet union, which I
suggest be turned to a press fit in the
body rather than be produced integral
as I have shown. Braze up, pickle, clean
and inspect.

To machine the Valve Body for
the Steam Brake Valve, bolt through
the sleeve to the vertical slide. Mark off
the center and align with the headstock,
then drill 1/16” diameter to %" depth.
Follow up with an 4" ‘D’ bit to 13/32"
depth and tap 5/32 x 40T as deep as
possible without ruining the seat just
produced. The valve, ‘gland’ and handle
are all similar to parts previously
made, so you can pass quickly on and
complete the drilling of the passage
from the inlet connection, down into
the hole ahead of the valve spindle.
Next, mark off and drill the hole for the
dummy air valve (it is a passage really
into the valve chamber), the dummy air
valve acting as a plug. To complete the
passage from the valve to the chamber,
a No. 55 hole is required, and I have
located this as an extension of the
10BA tapped hole at the side, for
securing the back plate. Merely make a
note of its position for the moment.

The Backplate starts life as a
lump of 1%” diameter brass bar. First
chuck in the 3 jaw. Face, center, drill
No. 13 to at least 4" depth and follow
up with a 7/32” ‘D’ bit to %" depth.
Ream it out at 3/16” diameter. Lightly
scribe in circles at %" and %" diameter
to locate the profile and bolting circle,
then part off at 13/64” thickness.

Reverse in the chuck, checking
that the 3/16” bore is running true; if
not, then use the 4 jaw and set carefully.
Turn the outside and machine the
groove for the ‘O’ ring. Next, mark off
and drill the three No. 51 fixing holes
and then profile the outer flange to
complete. For the lugs, I would case-
harden two 10BA plain steel washers
and bolt one each side of the lug,
carefully filing on the radius. For the
remainder of the profile, chuck alength
of %" diameter mild steel bar, bore out
for about 3/16” depth to a tight fit over

the 19/32” diameter spigot, part off an
18" slice, case-harden this, and use as a
simple filing jig. Locate the backplate
on the body, spot through, drill and tap
the three 10BA holes, and complete the
other pair of lugs.

The Spider starts life as a piece of
1/16" stainless steel sheet. Drill cen-
trally at No. 41, then turn up the center
spindle to locate on the backplate
before drilling the three No. 51 holes.
Now it is simply a matter of completing
the profile to drawing. The Collar
Studs are easy, which brings us to the
Brake Valve itself.

Chuck a length of %" diameter
bronze bar, reduce to 19/32” diameter
for about 5/16” length. Face the end,
center and drill No. 32 before parting
off a 9/64" slice. Drill four No. 41 holes
on a %" pitch circle diameter to 5/64"
point depth to start forming the blind
slot, gripping in the machine vise to
complete the slot freehand. Drill another
No. 41 hole right through on the same
pitch circle at the position shown. Then
broach the 4" square hole to suit the
spindle. Locate in the body, deepening
the spindle hole as necessary. Then
drill off the other two ports specified.
The one at the bottom is for exhaust
and is open to atmosphere. Shape the
valve roughly as shown to allow grad-
ual application of the brake, then grind
the valve onto its seat, using a bit of
stout rubber tube over the projecting
spindle for ease of rotation.

The Brake Handle adds the fin-
ishing touch, so first chuck a length of
%" brass bar. Face, center and drill No.
13 to %" depth. Bore out to %" diameter
for %" depth, getting a really good
surface finish in way of the ‘O’ ring,
then part off at 13/64” thickness;
reverse and clean up. The 1/16" ‘air’
holes add a touch of authenticity,
though they achieve nothing. Cut the
arm from %" x 1/16" brass strip, fita %"
length 0of1/16" rod at the top, and braze
the three pieces together. Complete
with a wooden handle, turned from oak
or ebony, lightly peening the 1/16” rod
over to secure it in place. A 10BA plain
brass washer would look good at both
ends of the wooden handle, and make
peening a lot easier.

Assembly is a little tricky, as the
spindle has to be a tight fit in the
handle to prevent steam leakage; fit
this first, slide into the backplate, with
its ‘O’ ring in place, then add the 22
s.w.g. bronze spring, followed by the
valve. The spring only has to be strong
enough to retain the valve lightly onits
seat, so the valve should not jump off
the spindle during assembly. Next, fit
the collar studs, followed by the spider,
when you can check operation of the
valve. I made a deliberate omission in
the earlier text about correct orienta-
tion of the handle on the spindle, for
now I can explain how the whole thing
works.

With the handle in the ‘off’ posi-
tion, almost vertically upwards and
hard against the top collar stud, the
blind port must span both ports in the
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Photo 1 shows the brake valve in good
detail. The brake valve is shown in its
permanent location at the left end of the
control assembly in Phete 2. The prototype
for the Lanky brake valve is pictured in
Photo 3. Photo 4 offers another view of the
fittings for the model across the backhead.
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body, so that the brake cylinder is
exhausting to atmosphere. Pulling the
brake handle down to the ‘on’ position,
when it strikes the front collar stud,
brings the open No. 41 hole in line with
the steam port in the body. Thisis what
you have to achieve, and I suggest that
you lightly tap the handle over the
valve spindle in the first instance, and
check operation by lung pressure before
pressing the spindle home.
Condensation in the brake pipe
causes ‘hydraulic lock,” so that when
the brakes are applied, nothing hap-
pens! I learned this fact rather pain-
fully more than 30 years ago now.
When Gordon Chiverton and I had
finished our first steam Locomotive (a
joint effort, though I was very much the
junior partner) we had need of a track.
Search of the local dump produced
some angle iron and we laid this with
wooden sleepers at ground level. We
were eager to run, so the driving truck
consisted of a flat board and four
wheels running in plain brass bushes.
At one end of the track was an old cast
iron gas oven in which Gordon stored
coal, wood and paraffin, all the fuel we
needed for running. Now this novice
only knew two positions for the regu-
lator, fully open and closed, so came
hurtling down the track, truck first,
closed the regulator and applied the
steam brake. The truck went straight
through the heavy side of the oven and
I was deposited on the hot plate. What
we did not know at the time was thata
simple ‘automatic’ drain valve would
have prevented this accident. The only
design feature deserving mention is

that the size of the ball must be kept
small so that it tends to float upwards
on the condensate and so release same.
Manufacture is straightforward, the
complete valve being screwed into the
steam brake cylinder.

Next time we will deal with prob-
lems and solutions regarding backhead
fittings.




Nelson Riedel’s brake valve, v.2. This version revises an unsatisfactory version 1 in
which the ports were too small.

These pages were downloaded from a single web page. While the content is in order
the page breaks may not be logical.

Source: Nelsonslocomotive.com, no longer online, check the Wayback machine
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Another Shay Steam Brake Valve

Nelson Riedel NARiedel @ Adelphia.net
Initial: 1/30/2004 Last Revised: 02/26/2006

I was not happy with the valve described in the brake valve section Shay Steam Brake Valve because tt
passages were too small. The valve worked OK on compressed air but sometimes would not pass steam,
especially under lower pressure such as less than 50 psi. I modified the the valve by drilling the passage
larger. This fixed the blockage problem but the clearances were reduced with the larger passages and the
developed a small leak. One solution was to make a new valve designed with larger passages. A valve-
3/32" passages would be satisfactory and this size passage could probably be achieved reliably with a 3/¢

plug.

I had recently finished building an air compressor/pump that used O-Ring seals and was very happy with
Rings. I had also made a blowdown valve using an O-Ring seal and was happy with that design. With t
successes I decided to try to make a brake valve using O-Rings. The O-rings will seal against a rotating
just like the blowdown valve. Recall that the valve must make two connections at once: the steam input
end of the cylinder and the other end of the cylinder to the exhaust. The passages connecting the betwe:
valve inputs and outputs will be within the rotating disk. (This was the view in January 2004).

Update 2/26/2006: I made the O-Ring valve and it worked fine for a few weeks and then started to leak
one of the O-Rings tore on the disk. Ireplaced the O-Ring and then another tore in a week or so. It tur
this design didn't work very well. After two summers with seldom working brakes I decided to design a
valve using a rotating disk on a thin sheet of Teflon. The disk is spring loaded and the entire valve is
pressurized and sealed. This valve uses some of the concepts of a brake valve sold by LocoParts. The
LocoParts valve is an excellent value and I recommend it. Unfortunately that valve controls only one en
brake cylinder and is not applicable to the double ended cylinders used on the early Shays. I deleted the
description of the O-Ring based valve from this page and replaced it with the description of the disk-Tef]
valve which really works.

Brake Valve Base: The drawing
on right shows the valve base.
The base is made of 1.375" -
diameter brass rod. The nine
outer holes tapped 3-48 are for
attaching the top to the base. I
drilled the holes in the top first
and then used the top as a pattern I
to drill the holes in the base.
Steam enters the base through the
3/16" MTP hole in the back and e
then up through a tension pin
forced into the 3/16" vertical —
hole. The center 3/16" hole is for
the shaft. The three 3/32 holes
near the front are the steam ports.
The middle port is for exhaust
and goes out the bottom. The -
other two ports intersect 3/16" Brake Valve Base
MTP holes out the front that go to
each end of the brake cylinder.

316" Dnill )
Drill 3-48 on

1.156"BC, 9
n3z2"

&

|

— 0.31Z

http://www.nelsonslocomotive.com/Shay/Brakes/AnotherBrakeValve/AnotherBrakeValve.... 2/26/2006
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This shows the top of the base with the two output pipes
connected. The black plate out the back is from the
previous valve and is used to attach the valve to the shelf
above the rear engine cylinder. The stub of the tension
pin near the rear of the top is hollow which allows the
steam to flow into the valve. The pin together with a slot
in the disk limits the rotation of the disk. (The stainless
steel tension pins were trimmed to the proper length with
a Dremel cutoff disk.)

This is the under side of the base. A recess (not shown
on the drawing) was milled in the base for the
attachment plate. The plate is screwed to the base with a
pair of 4-40 FH screws. The tension pin out the bottom
is to carry the exhaust through the shelf. The lower part
of the exhaust port is enlarged to 3/16" to accept the
short expansion pin.

Teflon Seal: This photo shows the 0.015" thick Teflon
seal in position on the base. The Teflon is available
from McMaster-Carr. The Teflon was cut with an hobby
knife. The seal is held in place by the tension pin and
the shaft.

Valve Disk: The drawing shows the valve disk that is
turned from 7/8" diameter brass rod. The shaft runs
through the hole in the disk center and into the center
hole of the base. The slot in the back fits around the the

the tension pin that sticks up from the base. The slots 0188 o
limits the disk rotation to 30 degrees each side of the ] : gLala
center. When the disk is centered. the slot is over the = mo.09k ,{m'”g“ :
exhaust port ( the middle port). When the disk is rotated = 20,157 k2 ))

30 degrees, the slot is over both the exhaust port and one [ C z 1
of the ports leading to the brake cylinder allowing that _l | SR | Looosr™
end to exhaust. One of the holes though the disk is over '

the port leading to the other end of the brake cylinder Brake Valve Disk
allowing the steam to flow from above the disk through

the hole to the port and on to the brake cylinder. When

the shaft is rotated to the other extreme the opposite ends

of the cylinder are powered and exhausted.

This is the top view of the disk. I didn't make the slot in

http://www.nelsonslocomotive.com/Shay/Brakes/AnotherBrakeValve/AnotherBrakeValve.... 2/26/2006
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the back quite like the drawing. Instead, I drilled 3/16"
holes at a 5/16" radius from the center and 30 degrees
each 