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Feature Items
View From the Chair

by John Foster

As the bell tolls for 2017 and we ring in 2018, we can reflect upon the past twelve months and look
forward to the new year.
Yes, hopefully the new year sees a tempering of political rancor and civil discourse. And, maybe even
the collapse of social media, or at least the President’s personal Twitter account. In the meantime, the
financial markets currently sit at historically high levels and during the first few weeks of January the two
largest collector car auctions of the new year will indicate the strength and market values of Corvettes and
other fine cars in the new year. Just weeks ago, in Dubai, Chevrolet unveiled the 755 horsepower 2019
Corvette ZR1 and we anxiously await the next big Corvette announcement. The mid-engine platform?
Personally, I’m starting to favor of skipping the mid-engine and taking the Corvette straight to the
electric vehicle supercar level with four electric motors at the corners. Have you seen the new 2019 Tesla
Roadster? Google it! Stunning looking car and alleged to reach zero to 60 mph in 1.9 seconds with a top
speed over 250 and a battery range of 620 miles. It’s a mere $250,000 and you can order it now if you wire
your $200,000 deposit and are willing to wait over a year for delivery. Huh? I know GM could produce an
equal car for half the price at Bowling Green.
Of course, I’m still about the simple internal combustion Corvettes of my youth. Which leads me to
wonder…how are we going to attract more new NCRS members, especially younger members? Hopefully
we’ll see some young faces in the crowds at Kissimmee and Scottsdale.
In the meantime, we are about to enjoy our annual holiday awards dinner which heralds our
accomplishments and sets our course for the new year. We are developing a calendar of NCRS events that
should offer something for everyone in 2018. Two judging meets, judging seminars, garage tours and of
course our monthly dinner meeting to discuss Corvettes among fellow enthusiasts. If you have not been to a
dinner meeting for a while, try getting to one soon. There are usually between two and three dozen friends
there and we have been starting each meeting with introductions of guests and new members followed by a
presentation on an interesting Corvette topic ranging from plant history by those who were there, to the
restoration of parts, and even Corvette literature.
Happy new year everyone!

Page 1 of 28

THE LEGEND
Volume 29, Number 4

NCRS St. Louis Chapter

Fourth Quarter 2017

Articles
a. Brake Bleeding Made Easy

by Greg Simon

Brake fluid is subject to contamination from moisture, deteriorating seals or age. Sooner or later all brake
systems need to be bled to introduce new fresh fluid and to force out contamination. Four methods can be
used to bleed a brake system. The first method we’ll call, “the conventional method,” requires pumping the
brake while a second person alternately opens and closes the bleed valve on each caliper. The second
method is pressure bleeding, where a pressure source forces fluid through the system. The third method is
gravity bleeding where fluid flows normally from the master through the calipers by opening the bleed
valve on the calipers. The fourth method is vacuum bleeding where a vacuum is applied to each caliper
bleed valve.
The traditional method of bleeding requires two people to accomplish the task. One to open and close the
bleed ports and one to press and hold the brake pedal. If your helper is an experienced brake bleeder the task
is not too difficult but relies on a helper being available. If your helper is your spouse or significant other
the job is fraught with potential problems. If you tell them to press and hold the pedal down and they don’t
follow directions you might, out of frustration, suggest that a five-year old could follow directions better.
That’s when the fight starts.
To avoid fights you can accomplish the task yourself using a pressure bleeder. The pressure bleeder
requires some expense but is cheaper than hospital bills or a divorce. In addition, you will use it many
times over and the cost can be justified by doing the task yourself without needing a helper or by not paying
to have it done. This article references my preference to pressure bleed.
While gravity bleeding does work, it requires a longer time frame for gravity to do its job. Its main
potential problem is the need to keep the fluid level in the master cylinder from getting too low, emptying
the reservoir thereby introducing air into the system.
I have never tried vacuum bleeding but I have heard that it can cause turbulence in the fluid introducing
bubbles or air. Air in the lines is the main cause of a soft pedal and the cause of great frustration in bleeding
brakes.
Pressure Bleeding
Pressure bleeding works by using a pressure source to force the brake fluid through the brake system. It
can be used with drum or disk brake systems. It can be used with conventional DOT 3 or 4 fluid or DOT 5
Silicone fluid. There are more opinions on DOT 5 silicone fluid than there are people. Without getting into
the opinions I use DOT 5 silicone for two reasons. One, it does not destroy paint and two, it does not attract
water therefore minimizing contamination and extends the time between bleeding sessions. Most sources
say to bleed brakes with DOT 3 or 4 fluid every two years. My personal experience says DOT 5 silicone
doesn’t need to be bled for five years or more.
I don’t think leaking brake cylinders or calipers are more prevalent with one type of fluid or another.
Oops, there’s an opinion. As far as bleeding goes, Silicone is more susceptible to forming bubbles so it is
important not to shake or handle the fluid roughly. Remember, our goal is to eliminate air (bubbles) from
the system. I would only use DOT 5 Silicone in a new system where the master cylinder, all lines and
calipers are new or newly rebuilt. DOT 3and 4 are not compatible with DOT 5. One will contaminate the
other. If the master and calipers are rebuilt and your intention is to use DOT 5, make sure and tell the
rebuilder to use DOT 5 Silicone fluid in the rebuild process. If you don’t they will use DOT 3 and you will
have problems with leaks.
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So how do we pressure bleed the system? First, you need a pressure bleeder like the MOTIVE
PRODUCTS pressure bleeder system (Figure 1). You also need 0105 Early American Rectangular adapter
for Disk Brake Corvettes or 0102 for earlier non-disk brake C1 Corvettes. Available direct at $74.95 or at
other automotive suppliers. You will need to order a catch bottle at the same time. It is Motive Products
part # 1810, $13.95. See Figure 5 for a picture of the bottle.
Figure 1

https://www.motiveproducts.com/collections/domestic-bleeder-kits/products/power-bleeders-singleadapter-bleeder-kit-domestic-adapter-bleeder-kits-power-bleeders-single-adapter-bleeder-kit-classic-carand-marine-kits-power-bleeders-domestic-bleeder-kits-power-bleeders-classic-car-and-marine-kits

The rectangular adapter is attached to the top of the master reservoir with the chains and J clamps. I
found the chains to be difficult to attach and tighten enough to maintain pressure in the master cylinder. I
use large 6-inch C clamps to seal the adapter to the reservoir. (Figure 2)
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Figure 2

If you are bleeding a system to replace old contaminated fluid you should remove all the old remaining
fluid in the master cylinder with a syringe or turkey baster and then add fresh fluid up to about ¾ of the way
to the top of the master cylinder. If you are bleeding a new system, before mounting the master cylinder, fill
the master and bench bleed the master using the bleed kit and procedure at the end of the article. After the
adapter is clamped to the reservoir you add brake fluid to the pressure jar. How much depends on if the
system is new or you are re-bleeding a system. New will require at least a quart or more. Re-bleeding will
be at least a half quart. (Figure 3) Pump the pressure bottle to about 10 lbs. pressure.
Too much pressure can cause dreaded bubbles in the fluid as it is forced through the lines.
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Figure 3

Once you are
satisfied that you are
holding about 8-10
lbs of pressure it is time to start bleeding the brakes. You usually do not need to pump the bottle more than
once to bleed the whole system but your results may vary depending on how much fluid you push through
the system or how well you sealed the adapter to the master cylinder. The procedure described is
specifically for C2 and C3 Corvette disk brakes but is similar on C1s. Before bleeding it is assumed that
you have removed all four tires and put the car on jack stands. You can do the job by removing and
replacing one wheel at a time but you may have to repeat the bleeding process so I find it easier to remove
all tires and replace them when finished.
When bleeding any brake system it is important to start with the caliper the farthest from the master (in
terms of the brake line routing). For Corvettes the order is passenger rear, driver rear, passenger front and
driver front. To complicate matters the rear calipers have two bleed screws. For ther rears you do the outer
passenger then inner passenger bleed screw and then the inner driver and outer driver bleed screw.
Tools Required
You will need the following tools. A rubber hammer, a 5/16 open-end wrench and a 5/16 line wrench.
(Figure 4)
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Figure 4

The line wrench is
used to initially open
the bleed screw and
finally to tighten the
bleed screw. You
could use the openend wrench for this
but there is a high
probability of
rounding off the flats
on the bleed screw as
they can be stuck
pretty hard. Once
the bleed screw is
loose and the fluid
line is attached to the
bleed screw the
open-end wrench is
used to open and
close the bleed
screw.
Your Motive Products system will include a catch container which is attached to the bleed screw through
a supplied fitting. The catch container has a wire which is used to hold the container upright. I wrap the
wire arround the wheel lugs. (Figure 5)
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Figure 5

I failed to mention, it is a good idea to place an absorbent pad under the master cylinder to catch spilled
brake fluid because the master cylinder will be full to the top and you will spill some- 99% guaranteed.
(Figure 6)
I find it helpful to tilt the pressure bottle to remove the pick-up hose out of the fluid at the bottom of the
bottle when bleeding the last caliper. This forces fluid out of the master cylinder lowering the fluid level in
the master cylinder. This helps to not spill fluid when the C clamps and lid are removed. Be careful not to
uncover the fluid too soon as you don‘t want to empty the
Figure 6

master before you finish bleeding.
I use Pig Mat which can be bought from
https://www.newpig.com/pig-oil-only-absorbent-matpad/p/MAT423
Any absorbent material will do.

Page 7 of 28

THE LEGEND
Volume 29, Number 4

NCRS St. Louis Chapter

Fourth Quarter 2017

Figure 7 shows the line wrench on one of the bleed screw fittings. Figure 8 shows the capture bottle line
on the bleed screw. Figure 9 shows a close up of the fitting on the bleed screw.

Figure 7

Figure 8

Figure 9

Bleeding Procedure
Using the 5/16 open end wrench you open the bleed screw a half to one turn or so. As you open the bleed
screw the pressure from the pressure bottle forces fluid out of the bottle into the master cylinder and through
the brake lines forcing old or new fluid out of the caliper into the catch bottle. If replacing fluid in an
existing unopened system you are looking for clean new fluid to exit the bleed screw once the lines are
purged. The old fluid will be discolored and contaminated. Next in either an existing fluid replacement or
in a new system installation you are looking for bubbles to disappear from the catch bottle line where it
attaches to the bleed screw indicating there is no air in the caliper or lines. You may need to hold the
fitting tight on the bleed screw as air can be introduced if it is held on too loosely. Tap on the caliper with
the hammer to loosen any air bubbles that are clinging to the inside of the caliper.
When there are no more bubbles visible moving in the fluid line coming out of the bleed screw tighten
the bleed screw with the open-end wrench until the fluid stops moving. Remove the line and tighten the
bleed screw with the line wrench. Continue with all the calipers in the order mentioned previously to
eliminate all contaminated fluid and air bubbles. When you have finished test the brake pedal to see if it is
high and firm when pressed. If so remove the pressure bleeder and adapter. If not, repeat the procedure on
all wheels and test the pedal when finished. Removing the adapter is when you most likely will spill some
fluid. The master cylinder may be full to the top if you didn’t uncover the pickup tube as described before.
If so remove some fluid with a turkey baster or soak some up fluid with a clean absorbent material to lower
the level about a half inch. Replace the master cylinder cap, the wheels and tires, and test drive for brake
function.
Other Considerations
Check the seal on your master cylinder lid. They can deteriorate and allow contamination into the
system. They are available from most suppliers. (Figure 10)
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Figure 10

If you are installing a newly rebuilt master cylinder you need to bench bleed the master before installing
it in the car. To do this you mount the master level in a vice, fill it with fluid, attach lines to the master line
bosses then route the lines back into the bottom of the master cylinder below the fluid level. Fill the master
with brake fluid and push the valve at the rear of the master with a punch or screw driver to pump the fluid
until there are no more bubbles. The bleed lines and fittings can be purchased at your local parts store. See
figure 11 for master cylinder bleed line kit. This one came from Napa. It contains various fittings for
different master cylinders.
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Figure 11

Clean Up
Leftover unused fluid in the pressure bleeder can be returned to the brake fluid bottle and reused. Used
fluid in the catch bottle should be discarded at a local oil change facility or other appropriate waste site.
The pressure bottle and catch bottle can be cleaned and flushed with denatured alcohol.
Summary
I hope this information helps remove some fear or doubt about bleeding brakes. Doing your own brake
bleeding will save you some money in the long run and give you more confidence in your brake system.
While any of the four bleeding procedures will work, I have found the pressure bleeder to be the easiest,
most consistent and convenient method.

Page 10 of 28

THE LEGEND
Volume 29, Number 4

NCRS St. Louis Chapter

b. Member Profile – Ken Webb

Fourth Quarter 2017

by Mark Kessinger

Ken Webb is NCRS member #27790 and resides in St. Charles with his wife Denise. His first Corvette
is his current 1962 Silver 327/300 4 speed. The car has black interior, 2 tops and is stock. Besides his 1962
Corvette, he enjoys a 1930 Model A coupe. His other interests include (general) aviation. As a retired
airline captain, he stresses general not commercial aviation-time to go low and slow. Ken would enjoy
learning more about the straight axle cars and knowing more about Wonderbar radios.
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Events
a. Holiday Awards Dinner

by Joan Burnett

Holiday Awards Dinner
Please join us as we celebrate another year of
great cars and great friends.
Date:
Saturday, January 6, 2018
Time:
6:00 PM – 9:30 PM - Dinner Buffet at 7:00 PM
Location: Spazio Westport
12031 Lackland Road - St. Louis, MO 63146
Cost:
$30 per person (Cash Bar)
$10 Children Under 12
We will once again have a White Elephant Gift Exchange,
so start planning now on what gift you will bring for the exchange.

Bring a gift or donation to help Nurses for Newborns
RSVP with lower section & check payable to NCRS St. Louis Chapter
no later than December 18th
To:

Name:

Joan Burnett
250 West Highway U
Troy, MO 63379

______________________________________

Adult(s) Attending
Children Under 12

_____@ $30 = $_____
_____@ $10 = $_____
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b. Nurses for Newborns Holiday Gift Wrap Fund Raiser

Our chapter once again held a holiday gift wrap fund raiser to benefit Nurses for Newborns at the Plaza
Frontenac on Tuesday, December 12th from 10:00 am – 9:00 pm. See below for pictures.
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c. Technical Session At the Kreyling’s
The first order of business was gluing in a replacement rear valence.
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Next up was adjusting some of the body gaps.
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Finally we worked on his vent window regulators.
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d. Back in the Day

Here is a picture of Natalie Wood taking delivery of her Corvette in St. Louis thanks to Mark Kessinger.
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e. NCRS Calendar
Click to see the NCRS Upcoming Events for the Next 90 Days (scroll down to see the list).

f.

Car Clubs, Shows and Cruises, etc.

National Corvette Museum, Bowling Green, KY
National Council of Corvette Clubs
Corvette Racing
St. Louis and Southern Illinois car shows and cruises
Museum of Transportation car shows

Local car clubs:
Horseless Carriage Club
Boone Trail Corvette Club
Lookingglass Corvette Club
Original Corvette Club of St. Louis
St. Louis Corvette Club
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Buy, Sell, Trade
1967 matched set: 300 HP engine, transmission and bell-housing stamped with a Corvette vin. I also have
one set of 1957 high performance heads dated March. Plus one 1958 - 1961 fuel injection original air
cleaner. Also two 2 1/2 inch white wall 6.70x15 non DOT tires, Firestone and Goodyear. Both in good
shape.
Engine & Trans
Air Cleaner
Tire

$1500
$1000
$75

David Dawdy
618-604-9611
See below for some pictures.
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Note: We run ads for one quarter. We publish newsletters on the first of March, June, September and
December. If you would like your add to run again, please notify me at least one month prior to
publication time.

a. New Chapter Shirts Available
The new official Chapter short sleeved polo shirts
are available! The shirts sport the new Chapter
logo embroidered in full color on the light blue
polyester polo shirt from our friends Tom and
Alisa Green, owners of Key Sports in Rolla, MO.
Contact Joan Burnett at 636-462-4401 for your
shirt. Joan has a limited number in stock. Shirts
are only $30 for all sizes (except 2xl for $32).
Currently in inventory are sizes M through 2XL.
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Club Information

a. 2017 Club Officers

Chair

John Foster

foster.johnfjr@gmail.com

636-530-9812

Vice-Chair

Mark Kessinger

markek5@gmail.com

314-341-5664

Secretary

Bill Mulder

billMulder123@gmail.com

513-305-8949

Treasurer

Joan Burnett

joanieburnett@gmail.com

636-462-4401

Judging Chair

Mike Hanley

mhanley@centurytel.net

636-625-8480

Events Chair

Dave Buescher

dbuescher1@gmail.com

618-692-0679

Board Member 1st Year

Allen Kleinhenz

ackleinhenz@gmail.com

636-696-9753

Board Member 2nd Year

Denny Marshall

dcorvettekid@charter.net

314-458-8019

Board Member 3rd Year

Kelly Waite

kellywaite@att.net

636-284-0500

Newsletter Editor

Joe Raine

j.r.raine@gmail.com

314-799-7513

Membership Co-Chair

Greg Simon

gsimon767@sbcglobal.net

636-262-9911

Membership Co-Chair

Jeff Peters

jeff295@sbcglobal.net

314-809-8343
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b. Editors Note

Fourth Quarter 2017

by Joe Raine

The newsletter and web page are great ways to keep everyone in the club current on our latest activities. I
am likely already working on the next edition of The Legend. Please send in your articles just as soon as
you can. The newsletter will be published quarterly as close as possible to the first of March, June,
September and December. I need articles that include pictures one month prior to publication time.
Our web page (http://stlouisncrs.org/ ) and newsletter are available for posting classified ads for cars
and parts you would like to sell, or parts wanted. Member classified ads will automatically run for one
quarter, unless I am notified to run it again.
Classified Ads:
 Free for members – 50 words or less
 $10 for non-members
Commercial advertising is also available for the newsletter (includes a link on our web page). All
commercial ads will be included in four consecutive newsletters.
Feel free to drop me a note if you have any suggestions for improving our newsletter or webpage
(j.r.raine@gmail.com).
Fine Print

Membership in the NCRS is open to persons interested in the restoration, preservation, and history of
Corvettes produced by the Chevrolet Motor Division of General Motors Corporation from 1953 through
1999. NCRS is not affiliated with Chevrolet or General Motors.
Permission is hereby granted to all NCRS Chapter newsletters to reproduce any original material contained
herein; as long as any article is reproduced in its entirety and the author and source are credited.
NCRS registered trademarks: NCRS Founders Award®, NCRS Master Judge Award®, NCRS
Performance Verification Award®, NCRS Flight Award® and NCRS Sportsman Award® are registered
with the United States Department of Commerce and Trademark Office.
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