
Hydrovac: Operation and Diagnosing 
Blocked Brakes
By Francis on Friday, October 1 2010, 17:05 - Brakes - Permalink

404s equipped with heat-stabilized (TH- thermostable) brakes 
necessitate assistance because these brakes do not have a self-tightening 
effect.  The device called the Hydrovac is used to multiply the driver's 
effort on the brake pedal.  The coefficient is about 7 for our 404s.
It is in the form of a cylinder connected to an inlet pipe, ie the vacuum.
And, it is interposed between the master cylinder and the brake circuit / 
system.
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Description of the hydrovac.
It is composed:
-Of a part A referred to as a vacuum cylinder comprising a piston 1 
provided with a control rod and a spring 2
-Of a part B called a control valve comprising a piston 3, a valve 4, a 
return spring 6 and a check valve (“clapet double effet”).
-Of a part C called a hydraulic slave cylinder (cylindre hydraulique 
asservi) comprising a pipe 7 connected to the master cylinder (maitre 
cylindre), a piston 8 and a residual pressure valve (clapet pression 
residuelle).
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Hydrovac Operating Principle

At rest:
The chamber A1 is connected directly to the negative pressure 
connection (D).

The chamber A2 is connected to the chamber A1 by the transfer pipe and 
the valve.

The vacuum is therefore identical because the two chambers 
communicate with one another through the orifices of the valve.
The piston (diaphragm) and its control rod are pushed from the left by 
the spring.
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If the brake pedal is pressed, the master cylinder pushes the liquid 
through the slave cylinder piston (P1) and, on the other side, to the 
control valve piston (P2).
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The brake fluid then pushes the piston (P2) which itself pushes the valve.
This valve:
On the one hand comes into contact with the check valve (“clapet double 
effet”), which isolates the chambers A1 and A2.
And on the other side opens the valve which allows the atmospheric 
pressure to penetrate into the chamber A2.
The difference in atmospheric pressure on both sides of the piston 
between A1 (motor vacuum) and A2 (atmospheric pressure) pushes the 
piston to the right.



The control rod of the piston closes the piston channel (P1) of the slave 
cylinder, which in turn moves the high-pressure brake fluid towards the 
wheel cylinders, thus causing braking.
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When the brake pedal is released, the pressure on the piston P2 ceases to 
act, the check valve closes and the valve releases and restores the 
chambers A1 and A2.
The external atmospheric pressure no longer comes in, the two pressures 
(vacuum) of the chambers are balanced and the control rod and its piston 



are pushed to the left by the spring.  The brake circuit is no longer under 
pressure the brakes will loosen.
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Just a little clarification:  The residual pressure valve is intended to keep 
the circuit in minimum pressure to prevent the next pedal stroke from 
having too great a catch-up stroke.

Good - now you know the hydrovac operating principle and with a bit of 
logic understand the potential dysfunctions.



One of the most common problems is the locking of all four wheels after 
braking.  Often, the brakes remain blocked.

The problem can indeed come from the hydrovac but before touching it 
one must eliminate the frequent causes which are:
1) The internal (and not external) age of the brake hoses, especially 

those connecting the master cylinder and the hydrovac. It is not 
uncommon for the rubber to disintegrate partly inside the hose (In 
the braking direction, the hydraulic power allows the liquid to pass.  
But on the other hand, on the return the blocked pipe prevents the 
circuit from flowing.

2) A problem with the master cylinder.

Once these two common problems are investigated and eliminated, one 
can then address the hydrovac.

A trick to unlock the brakes temporarily (for example to move the 
vehicle, but of course not to drive with such questionable security) =
Loosening the check valve screw on the vacuum reserve (reservoir) 
releases the brakes.  

The blocked brake problem on the hydrovac usually results from the 
valve or diaphragm not being operational because a double-acting check 
valve remains open or there is a seized valve piston.

So we will check the control valve or what many affectionately call the 
“salt shaker.”

The following repairs should only be done by professionals as we are 
dealing with the brakes: your main safety element. 

Removal of the hydrovac does not pose any particular problems.  On the 
injection models, there is very little space so it will be necessary to 
remove some additional accessories.



1) Remove the battery.  
2) Disconnect the vacuum check valve (key 21) on the vacuum reserve 

canister. This same bolt is loosened to release blocked brakes (as 
mentioned earlier).

3) Disconnect the vacuum hose from the manifold.
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After removing the vacuum reserve canister, you can see the hydrovac.
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Before it is removed, open the bleed screw of the front left wheel (with a 
hose and can/jar at the ready) and pump the brake pedal to empty the 
hydrovac brake fluid circuit.
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Unscrew the four affixing nuts attaching the hydrovac to the engine wall 
(11mm wrench) and those on the front support (14mm wrench)
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Unscrew the two nuts (10mm wrench) affixing the oil refill funnel from 
the engine.
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Remove the oil funnel.
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Disconnect the electrical plug from the yellow vacuum pressure switch.
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Remove the master cylinder (13mm wrench and BTR)
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Disconnect the hose from the master cylinder (19mm wrench) and the 
circuit outlet (23mm wrench)  Now there is enough room to remove and 
set aside the hydrovac.
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Here is our famous salt shaker (control valve housing)
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Unscrew the coupling from the sleeve on the housing.  Remove the four 
mounting screws.
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Remove the sleeve and remove the salt shaker.
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On the bracket remove the circlip and the washer.
A very slight leakage of liquid can be seen.  In fact this hydrovac has 
remained inactive for some time and the piston has slightly seized.

���



Removing the plunger easily with a needle nose pliers through the piston 
hole.  Sometimes the piston cannot be easily removed. If this is the case 
to avoid damaging the cylinder housing it is possible to extract it by 
drilling and tapping a small hole in the middle.
Then, using a screw pull it out. The piston will need to be changed.
The cups are in good condition, not torn off and flexible (In this case, 
they are relatively new, but most often you will need to change them)
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Check the cylinder.
A slight circular trace is visible from the cups marking the cylinder.
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This trace or groove is not that deep so it will be removed with the aid of 
2000 grain sand paper mounted on a socket which is narrower than the 
cylinder.
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And gently sand over the cylinder.  Note: the inside of the pipe is 
temporarily blocked by an absorbent paper to avoid polluting the 
internal circuit with a single grain of sand because it is so sensitive.
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The piston will be washed with brake fluid and never with thinner or 
degreaser.  The cups will not be removed (remember that the lips are 
directed towards the Liquid, ie towards the inside of the flange).
The cylinder will also be carefully cleaned.

When reassembling any hydraulic part, I use special braking grease 
generally in “single use” packaging.
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I rub a thin layer on the cylinder walls.
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Same for the piston and its cups.
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Refitting the piston (piston hole to the outside).
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Replacing washer and circlips.
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Now check the components of the valve housing.  Remove the 
membrane without tearing it off. Often it stuck to the casing.  Recover 
the spring and the cuvette.
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On this side with everything removed you can see at the bottom the 
check valve or “clapper”.
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Turn the housing upside down.
After removing the clip and the protective grill, the air filter is accessed.
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Then using a screwdriver
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Removal of the second retaining clip.
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And the second grill housing to access the spring simply placed on the 
check valve.
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All that remains is to gently remove the valve.
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Check the condition of the valve receptacle ring on the housing.
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Check the condition of the valve flap on the inside.
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And outer side.
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If all OK (usually one changes with a kit but in our case it is recent and 
in relatively good shape).
The check valve is inserted at bottom and the valve spring is then placed 
on the top outside.

���
Grill.
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The clip.

���
Clean the filter with compressed air. If really dirty it can be washed with 
soapy water.
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Once clean and dry place it in the casing.
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Refit  and attach the grill and hold it with the retaining ring.
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The valve is checked (look for cracked or punctured membrane).
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Refit the cuvette and the diaphragm (hold the cuvette with two fingers).
Position the seal of the sleeve in its housing (pay attention to the 
direction).
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Place the control valve housing on the flange.  Take care that the stem of 
the valve cuvette enters the hole of the piston and that the edge of the 
diaphragm is placed correctly in the throat of the valve housing.

���
Install the four mounting screws and connect the sleeve to the housing.
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The hydrovac is ready to be re-assembled.  The revision of the slave 
hydraulic cylinder and the vacuum cylinder will be processed in another 
tutorial.
Reassemble in the opposite direction as the removal.  Completed with a 
brake system bleed.
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As many people ask me how to mount the valve gate connector on the 
vacuum reserve canister here is a picture
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And the connection to the air intake.   Pay attention as some have a 
distributor (injection) and other intake manifolds (carburation) there are 
two different air intake systems out there.  The one where the hole is 
bigger is for the vacuum braking the other is that of normal air suction 
(breather) and the latter is calibrated to 1.5mm.
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Reviews
1. On the Sunday, January 2 2011, 18:20 by Jean-Luc
Possessing a 404luxe of 1967 problem hydrovac brakes blocked. Can 
you advise me to have it reviewed, an address or I can send it? 
thank you in advance .
2. On Thursday, January 6 2011, 11:06 by francis
Jean Luc 
On the site of the club and in particular the forum you can find several 
addresses 
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Http://www.leclub404.com/
3. On the Monday, January 10 2011, 18:18 by reilles jean claude
Hello and thank you for your advice I own a 404 gasoline of 63 I have a 
small leakage of brake fluid in the abitacle behind the brake pedal after 
you its come from master cylinder or more on the side of the pedal 
Thank you for your help
4. On Monday, January 10 2011, 23:10 by francis
Your leakage (if brake fluid) comes from the master cylinder and more 
precisely from a bad seal of the secondary cup 
Two solutions pure and simple exchange of the master cylinder or repair 
of the latter
5. On the Saturday, February 26 2011, 20:28 by tork karl
Hello, 
First, congratulations for this site, very good work. 
It is a research on the hydrovac (and its problems ...) that made me find 
it, because I have a saviem SG3 of 1977. 
It is equipped with two bendix hydrovacs that resemble (too) yours. 
RENAULT TRUCK no longer supplied any parts, and during the last 
epoqu'auto (lyon) a parts dealer for 404 told me they would be 
compatible ...!?! 
When you say? You may not be able to commit yourself if you do not 
have certainties but a notice of a competent person is welcome. 
This will bring, finally, a reliable solution to many (see the sites saviem 
sg2 and tp3 ...). 
PS: my SG3 will be able to move my 203 of 1953 and my 304 coupé of 
1970 and yes also PEUGEOT .... 
best regard
6. Monday, February 28 2011, 20:28 by CHRISTOPHE
GOOD EVENING 
THANK YOU FOR YOUR EXPERIENCE 
Could you tell me if there is a lack of progress at the 
OF THE BRAKE PEDAL CAN BE FROM HYDROVAC 
MY PROBLEM IS THE FOLLOWING: 
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WHEN SUPPORTING THE PEDAL THE CAR IS NOT BRAKING 
THEN THE WHEELS SHOCK BLOCK 
THANK YOU IN ADVANCE FOR YOUR ANSWER
7. On Tuesday, March 1 2011, 1:15 PM by francis
thank you 
To answer it is necessary to know that normally the hydrovac braking is 
quite brutal with a pedal stroke very limited 
If long run 
In a first step adjust the segments using the eccentrics and a good purge 
circuit
Then it can also come from
- return springs of the segments (broken or rarely distended) 
-Piston of a wheel cylinder which is not in contact with the segment 
(with the aid of a forceps push the pistons: They must come back resting 
on the spouts of the segments if not: problem with the cylinder of 
Defective wheel or cup) 
- Leaky residual pressure valve (located at the outlet of the hydrovac)
8. On Thursday, March 3 2011, 18:46 by Dom
Finally a clear and precise explanation on the operation of the hydrovac, 
bravo for the photos that complete this file. 
I am looking for joints necessary to carry out these works, especially 
those of the salt shaker (defective on my 404). 
Where can I get them, because despite several contacts at exchanges, I 
do not have a reliable address. 
Thank you in advance and long road in ..... 404
9. On Thursday, March 3 2011, 23:41 by francis
thank you 
Indeed the pouches of joints and repair of "Hydrovac" become difficult 
to find 
Unfortunately I do not have reliable addresses and also search
10. On Thursday, March 24 2011, 20:35 by tork karl
To when? (Revision of the slave cylinder and the vacuum cylinder) 
I found a "rust-colored liquid" in chamber A2 which I evacuated through 
pipe 10. But in a rtd, for the first hydrovacs models (vacuum cylinders 
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closed by rods), they talk about the importance Of the lubrication, 
exclusively with shell oil diala oil. Is it a mixture of this oil with a little 
rust due to condensation? Is what in "our" hydrovacs, we must put for 
the good sliding of the membrane? 
Do you know the taring of spring 6? 
In short, strongly following !! 
I took measurements of parts of my hydrovacs (SG3 saviem), want you 
to compare them with those of the 404, to check the compatibility? 
Thank you for your answers 
greetings
11. On Friday, March 25 2011, 11:27 by francis
The following? 
As soon as I have a little time and found a kit of refurbishment (besides I 
also have other tickets in project but lack of time to put them online) 
For the 404 the hydrovac does not need oil and the only maintenance is 
cleaning the filter of the salt shaker 
The liquid may be condensation check all the same that the level of 
brake fluid does not drop 
It often happens that the cup of the push rod leaks with time but the 
liquid evacuates into the chamber 1 (leakage at the intake of the vacuum 
when the hydrovac is returned to the deposit) 
The taring of the spring is unknown to me but at sight of nose not very 
important 
For measurements 
Pressure gauge No. 1 connected to the inlet circuit between master 
cylinder and hydrovac 
Depressiometer on air circuit just before the hydrovac 
Manometer No. 2 connected to the wheel cylinder avt
For a vacuum of 500 mm Hg
At a pressure N ° 1 between 5.5 and 7.5 Bars the pressure at N ° 2 must 
be 40Bars
and
At a pressure N ° 1 between 10 and 13 Bars the output pressure N ° 2 
must be 79 Bars
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Which makes us a coefficient of about 7 (between 6 and 8)
12. On Wednesday, March 30 2011, 5:47 pm by tork karl
Thank you for the answers, but I do not have the opportunity to do these 
things. 
According to my information, the carcass will be the same (chambers) as 
the control but the difference would be on the slave cylinder according 
to the MC (31.75mm for 404 and 38.1 mm for SG3). I did not find more 
info from bendix (more technical service). A complete hydrovac can not 
be exchanged. We can however compare certain pieces for more 
certainties, ribs raised on SG3: 
-controlled cylinder diam int 22.20 mm long 115.55 mm 
-piston of control, I have two models; 1 diam 12.63 mm long 18.34 mm 
2 diam 9.47 mm long 18.85 mm 
-valve n ° 5 diam1 29mm diam2 15.3 mm h 14 
-membrane control n ° 4 diam ext 60.85mm int 27.7 mm ep 2.35-2.7 
mm 
-resort 6 diam 42.2 mm H 110 mm diam wire 2.17 mm tare 4 or 6 bar 
Diam 40.7 mm h 61.70 mm diam. Wire 1.8 mm tare 1 bar 
Small info, calibration of an importance on the SG3, for the balancing of 
the pressures at output of hydrovac (2 references of hydrovac in bendix 
"diam 185 mm" for the double circuit). 
If the parts are compatible, it should be more profitable to remanufacture 
them, a good for all! 
Thank you for the new answers and again bravo for this site. 
Looking forward to see you on the road
13. On Sunday, April 3 2011, 5:27 PM by francis
A priori the operation is identical but the different pressures 
For the record of the quotations I noted 
Piston diameter 16.96mm for cylinder bore about 17mm 
Diaphragm return spring diameter 41.37mm height 61mm and wire 
diameter 1.85mm 
For the rest not the parts at hand
14. On Wednesday, May 4 2011, 10:22 am by sw
Hello I have the following problem with the brakes of my 404 68:
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When I brake I hear a noise (whistle like a bird :)). I do not lose brake 
oil or assistance. When the engine does not turn the pedal is normal (no 
noise). 
Did you know where it comes from? Reed? Thank you
15. On Saturday, May 7 2011, 11:10 am by francis
Difficult to say at a distance however I would lean for a sound of 
depression 
First check the tightness of the vacuum circuit 
Then check the anti-return valve on a vacuum box (put your hand and 
ask for help to brake to detect the source of the noise and vibrations) and 
if necessary pour one or two drops of silicone on the flap 
Or less likely side salt
16. On Saturday, May 14 2011, 20:26 by sw
Hello again. Meanwhile when the car was stopped (the engine was 
running) the brakes stopped .... 
I let the air enter the depression grip and they work again - always with 
the same sound. Can the brakes also jam in rolling ??? It looks 
dangerous, is not it? 
Do you know someone who can review the hydrovac (in Belgium ??) 
and at what price?
Thank you
17. Monday, June 20 2011, 09:23 AM by francis
Sw I have never seen or heard brakes hang alone while driving due to a 
hydrovac problem 
The locking of the brakes occurring only after braking 
It should also be noted that it may be dangerous to be blocked at an 
intersection or simply on the road 
For revision an address in the north of France was given by Anne 
Charlotte on the forum 404
18. On Wednesday, June 29 2011, 22:39 by Olivier
Too bad that there is no sequel because I revised everything, and 
changed the hoses, brakes engine stops but when I start the brakes are 
re-locked! Desperate ...
19. On Sunday, July 17 2011, 12:41 pm by francis
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The continuation is planned Olivier does not despair 
I miss the time and a hydrovac kit to make a complete article on 
hydrovac repairs
20. On Thursday, July 21 2011, 11:51 by lemelle
Hello and congratulations for your precious work and especially 
congratulations to share it. 
I have 1 coupe 404 of December 64. When I brake and I release the 
brake pedal, the car remains blocked. I have to disconnect hose hose and 
all unlock (not practical ...) it would come from the hydrovac (end of 
life?) Do you have the technique to remake the parts piston chambers etc 
... Thank you 
Or then I have the coins. At your house? Must we adhere? Etc ... 
Friendly 
Alain 06 78 92 13 69
21. On Sunday, July 24 2011, 10:36 by francis
The repair parts of hydrovac indeed become difficult to find 
I have more in stock unfortunately 
It is necessary to snoop on the net sometimes one can find
22. On Friday, September 16 2011, 09:15 by Sander
What a great site! very good!
As an owner of two 66 sedans I do all the maintenance I can possibly do. 
Getting good advice is difficult, despite well-intentioned it may not be 
reliable. Though my French is deplorable the pictures and some "will 
certainly help me along. At the moment the paint one of my cars is 
drying and I hope to take it from Eindhoven, the Netherlands to France 
sometime. I still have some original documents from the first owner 
(The car was actually imported from the south of France in 1995)
Keep up the good work
Sander
23. On Sunday, October 23 2011, 14:47 by mulberry alexa outlet
Well this blog is great i love reading your articles.
24. On Monday, December 19 2011, 16:32 by baxter
Hello, really good, and needs it! If you have a little time for my worries! 
Therefore 404 equipé hydrovac! It works well, it normally slows down if 
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I roll forward, but if I stop and go back and brake, my pedal s pushes 
stuff, forced to pump twice to regain my braking! And so on, when I set 
out again! Etrange, no leak, mc nine, no wheel blocked ????????? 
Thanks baxter
25. On Monday, December 19 2011, 19:37 by francis
Checks first the adjustment of the segments (eccentric) and then a good 
purge of the circuit 
Put some grease (black for brakes) between the nozzles of the segments 
and the pistons of the brake cylinders (front) 
Checks at the same time the return springs of the segments 
And to finish the good sliding of the pistons of the front wheel cylinders 
And let us know
26. On Tuesday, January 10 2012, 18:24 by 2012 Moncler Vest
I just do not know what to say to you.
27. On Tuesday, January 31 2012, 04:38 by anthony mahawasala
Can i fit a 1957 cadillac fleetmaster hydrovac brake unit as a 
replacemeny? Thank you.
28. On Tuesday, January 31 2012, 23:37 by francis
Hi Anthony 
I do not know anything about the fleetmaster hydrovac so I can not say
29. On Tuesday, October 9 2012, 17:26 by Tchavo
Hello francis, voila on my saviem sb2 I have two hydrovacs and one of 
the two has the problem you mentioned above the leak at the output of 
depression. 
"It often happens that the cup of the push rod leaks with time but the 
liquid escapes into the chamber 1 (leakage at the intake of the vacuum 
when the hydrovac is returned to the"
Do you think I can continue to use this hydrovac, what are the 
consequences of this leak?
From your side how did you solve this problem? I do not know if the 
cup is found in repair kit, a DIY trick can be?
thank you in advance.
30. On Saturday, October 13 2012, 12:54 pm by francis
Bjr Tchavo 
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Yes the cup leaks 
Consequent drop in brake fluid level with ineffective brake risk once 
brake fluid reservoir 
If you drop the cup it must change it (it will leak even more to the 
reassembly)
31. On Monday, July 1 2013, 09:12 am by toto
After opening the hoses of the distributor, the rear fasteners remain 
blocked. Why did I start to dismantle the famous saliere a little oil what 
to do and where to find the cups if you change them?
32. On Monday, July 1 2013, 12:41 pm by francis
Toto 
If only the rear wheels blocked (the front free) a priori not a problem of 
hydrovac 
I would lean for a hassle of pinched pipes, clogged hose, dispatcher 
problems or cylinders of both seized wheels or glued segments 
First open the bleed screw of the wheel cylinder and check if the wheel 
is turning: 
If not problem at the wheel tray (spring piston rings) 
If so go up to the hydrovac
33. On Thursday, August 15 2013, 20:11 by Stefan
Peugeot 404 SL from 65
Hello, 
Thank God I found this blog! 
This morning, on the National at a roundabout, I escaped little to an 
accident. 
By braking, braking had rapidly lost assistance. 
In slow motion, as long as I push the pedal, I hear run away depression. 
The more I push, the more the vacuum escapes and at the end the engine 
stops. 
... and now, what am I going to do?
cordially
34. On Thursday, August 15 2013, 22:00 by francis
I would think of a pierced membrane or a leak on the pipe connecting 
the salt shaker to the bottom of the membrane 
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Verifies initially if leakage outside the hydrovac
35. On Saturday, October 5 2013, 19:18 by yohan
Hello francis I have a 404 superluxe injection of 1966, which I am now 
to recondition so obviously more brake so I just degripper all the wheel 
cylinders, I will change all my flexible to remake my master cylinder but 
the question that I ask myself that by dismantling the air box of the 
hydrovac by loosening the screw I had an air noise (from the depression 
I think) but I find brake fluid in the air, Inside the air box. What do you 
think? Thank you greeting yohan
36. On Sunday, October 6 2013, 07:54 by francis
Hello Yoann 
Normal the "noise" of air intake when disconnecting at the level of the 
reserve box of vacuum 
By cons if brake fluid inside the hydrovac is to be reconditioned 
The cup of the push rod is HS 
It should be noted that there is a decrease in the level of the brake fluid 
without apparent leakage 
On the other hand I do not know where to find the hydrovac repair kits 
Francis
37. On Sunday, October 6 2013, 19:38 by yohan
Thank you for the answer very fast, I find a repair necesaire on west auto 
collection hoping that is the good model thank you again for tupo very 
good realize
38. On Sunday, October 27 2013, 16:14 by 0.38luna
Good evening francis, I have brake fluid that comes out through the filter 
of the hydrovac on my 404, the problem comes from the hydrovac itself 
or the master cylinder. 
Thank you
39. On Sunday, October 27 2013, 19:01 by francis
Good evening Luna 
Your problem comes from the hydrovac of great chances that the 2 cups 
of the piston controlling the valve are HS 
Or pierced membrane and push rod cup HS 
For both cases, need to repackage the hydrovac
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40. On Wednesday, May 21 2014, 10:40 by manu
Good 
Bravo for your site and your explanations about the ydrovac * I own a 
404 year 1968 petrol, 
Can you tell me or find a repair kit for hydrovac bendix 
thank you
41. On Wednesday, May 21 2014, 11:48 by Francis
thank you 
And I also search the complete kit to remake a hydrovac and besides a 
new subject online
42. On Wednesday, September 24 2014, 09:53 by braso1
Bjr, 
Beautiful explanation 
But reserved for good mecca bones which is not my case 
I have a problem with my hydrovac 
When I accelerate the warning light 
When I let the pedal of the accelerator even slightly the indicator goes 
off 
My car brakes quite otherwise 
I changed the hose that goes to carbu no improvement 
Thank you for your help 
I put in my office your link 
Bernard
43. On Friday, September 26 2014, 14:00 by Francis
Thanks Bernard
Check the anti-return valve on the air box (depression) 
Engine stopped the air box must be filled with air after 3 or 4 actions on 
the brake pedal 
If not two anti-return valve mounted upside down valves or leaking 
valve 
This of course with a depression circuit in good condition (especially 
leaks) 
Francis
End #content
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