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22 Clains. 

My invention relates particularly to motor ve 
hicles having hydraulic brakes. 

Drivers of automobiles generally have recog 
nized the dangers and inconveniences of having 
to hold one's foot on the brake pedal while the 
vehicle has made a temporary stop as for a traf 
fic light. Especially is danger present if the ve 
hicle has stopped while on its way up a hill for 
then when the driver Wishes to start the ma 

10 chine rolling forwardly he must shift his foot 
from the brake pedal to the accelerator pedal and 
during the interval of shift the car is unbraked 
and usually begins to roll backwardly a greater 
or lesser distance, depending on the time re 
quired by the operator to shift his foot over from 
the brake pedal to the accelerator pedal. Some 
drivers when making short time stops frequently 
use the clutch as a brake to hold the car from 
rolling backward, while maintaining a foot also 

20 on the accelerator pedal for a quick get-away, 
with consequent unnecessary wear on the clutch, 
resulting in expensive relining or clutch replace 
ment repairs. 
Again, in going down long hills, the driver 

26 not infrequently gets tired of holding his foot in 
the brake-applying position. 

It is therefore an object of the invention to 
provide a device of a simple, inexpensive, easily 
operated character, which will eliminate all the 

80 foregoing objectionable features of present-day 
practice. 

It has also been observed that with hydraulic 
brakes, a sudden application of foot power to 
the brake pedal often results in locking the 

5 brakes, with resultant shock to the occupants of 
the vehicle and sometimes causing Serious injury 
due to the occupants of the vehicle being thrown 
forwardly by the sudden stop. 

It is therefore a further object to combine with 
40 the brakeholding feature of my invention, means 

to cushion the application of the brakes so as to 
reduce danger of locking to the minimum. 

Further it is an object to improve the appa 
ratus which comprises the subject matter of my 

45 application Serial No. 204,902, filled April 28, 
1938, now Patent No. 2,133,538, issued October 18, 
1938, so as to reduce the cost of manufacture. 
Other objects will in part be obvious and in 

part be pointed out hereinafter. 
50 To the attainment of the above objects and 

ends the invention still further resides in those 
novel features of construction, combination and 
arrangement of parts, all of which will be first 
fully described in the detailed description and 
then be particularly pointed out in the appended 

(C. 188-152) 
claims, reference being had to the accompany 
ing drawings, in which: 

Fig. 1 is a central vertical longitudinal section 
of my apparatus, the parts being located in the 
position they assume when the magnet has been 
energized. 

Fig. 2 is a like section with the parts in the 
normal or inactive position (magnet de-ener 
gized). 

Fig. 3 is a section on the line 3-3 of Fig. 1. 
Fig. 4 is a section on the line 4-4 of Fig. 1. 
Fig. 5 is a plan view of the lower casting hav 

ing the valve seat. 
Fig. 6 is a top plan view of the apparatus. 
Fig. 7 is a top plan view of the core. 
Fig. 8 is a side elevation of the combined core 

and valve unit. 
Fig. 9 is a magnified detail section showing 

how the non-magnetic guide sleeve is secured 
fluid-tight to the top of the casing. 

Fig. 10 is a side elevation of a hydraulic brake 
applying cylinder (Lockheed type) with my ap 
paratus applied. 

Fig. 11 is an elevation of the distributor. 
In the drawings, in which like numerals of ref 

erence designate like parts in all the figures, 
represents the usual brake-applying cylinder and 
oil reservoir, 2 the brake-applying rod which is 
operated by the usual pedal and return spring 
(not shown), the filler cap and 5 the mounting 
lugs, all of which are of known construction 
and per se are not of my invention. 
My invention comprises a lower cylinder 6 hav 

ing a diametrical bore 20 recessed at the ends 
as at 8 and 9 and providing for the screw bolt 
3. The cylindrical neck 23 of the bolt fits in re 
cess 8 against a suitable washer 2 (copper, for 
instance). The bolt passes through the dis 
tributor 25 (which may be turned on the bolt 
with its cylindrical neck 26 held in recess 9 
against a washer 22) into the brake-applying 
cylinder . When the bolt is tight, distributor 
25 is held immovable. 
The cylinder 6 has a recess 7 in its upper end 

the wall of which is threaded to screw on the 
threaded ring 56 of the magnet case 44, later 
again referred to. 
The cylinder 6 has a longitudinal passage fo 

around the upper end of which is provided an 
annular portion 8 having cross grooves 9, the 
portion 8 constituting a core stop if desired. 

Located in a groove in the wall of the passage 
O is a split spring-ring which holds the spring 

stop washer or ring 2 against being forced out 
by the valve-seating spring (coil) 42 which en 
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25 

3. 

3. 

the rubber seal ST is placed in the ring SB (which 
threads into 7) and a retaining ring 58 is forced 

.70 

gages the metallic washer 9 continually to urge 
the flexible and/or elastic (rubber, preferably) 
valve seat 40 toward the web . 
The web has a bore 4 with by-pass grooves 

5, into which bore the cylindrical plug-valve 
has a sliding fit and when the magnet is ener 
gized this valve 3 engages valve seat 40, as will 
later be made clear. 
The passage 9 below the bolt is tapped and 

closed by a screw plug . 
The bolt 3 has a threaded end 24 to screw into 

the cylinder . 
The distributor 2S has a circular groove 2, a 

threaded socket 28 and a duct 29 connecting 
groove 27 to socket 28, while cylinder has 
a duct 80 leading from groove 2 to recess . 
The cylindrical plug valve 3 is formed on one 

end of a stem 32 which is threaded at into the 
reduced end 35 of the core 36 and is formed with 
a stop shoulder 33. The core, of course, is formed 
of magnetic material, preferably mild steel, and 
it has through ducts ST and a center bore 38, the 
ducts and bore being connected by Cross grooves 
3. 
Mounted loosely on the stem 2 are the flexible 

and/or elastic disc valve seat 40 and the metal 
washer 89 whose holes 4 are large enough so 
the seat 40 and washer 39 can be passed over the 
shoulder 33 in assembling the core-valve unit 
(Fig. 8). 
The magnet case is preferably formed of an 

outer die-cast shell 44 and an inner pressed steel 
shell or liner 45 having flanges is and 47 re 
spectively with matched screw holes for the 
screws SD that secure the cover 9 in place. 
A suitable washer 48 sets in a groove in the 

outer shell 44, against which washer the ps : 
per end of cylinder is screwed tightly. 
The cover 49 has an annular recess or groove 
and a cylindrical lug 53 on which a thin brass 

or other non-magnetic sleeve S2 is forced tightly 
and held to the lug by means of a ring 4 which 
is shrunk on and lies in recess St. '' . - 
As best shown in Fig. 9, the lug 53 for the depth 

of the groove 5 is of slightly greater outside di 
ameter than that of the inner diameter of the 
sleeve 52, while the lower part of the lug fits 
within the sleeve 52 with a free sliding.ht. Thus, 
when sleeve 52 is forced over the larger part of 

it will be slightly expanded. Then the ring 
54 is heated to expand it and it is placed over 

eye, no go. 9 Coling yoided the 
indperative as the back pressure will ordinarily 

ient to brin ember 40 against seventiewice..." g member 40 against web 
3 moves freely up and down and rotationally 

54 shrinks tightly around 52. This makes a fluid 
tight joint and rigidly secures sleeve 2 to cover 

if necessary. . . . . . 

The coll 55 of the magnetis wound 

BD, after which the cover is screwed on. Then 

in to hold seal S. in place, 

tapered as at 59 so that the fluid in recess Tuin 
der pressure holds the seal tight around sleeve 
S2, thus completely isolating the windings from 
the fluid. the usual pipeline is from cylinder to the 

. Wheel brakes (lot shown) is disconnected from 

75. the cylinder and connected to the distributor 
25 (see Fig. 10). . . . , 

as a unit. 
and placed in the case .44-45 and its ends 
are threaded through rubber insulating plugs 

21,602 
Operator 

Assume the brakes to be of; the parts of the 
attachment will be in the position shown in Fig. 
2. Now when the brake rod 2 is forced in (by 
pressure on the brake pedal, not shown, which is 
connected to rod 2) the liquid in the system will 
flow from cylinder via passage 62 in bolt 3 
into the lower part of passage (; from here it 
will flow over valve 8 through web opening 4, 
through valve holes 4 into the upper part of 
passage f, thence through grooves 9 to recess 
and out via ducts, 29, to pipe 6 and brake 

shoe-applying cylinders (not shown) to set the 
brakes. 
The operator then closes the electric circuit 

(not shown) which energizes coil 5, which there 
upon draws up to core and raises valve 
into passage f4 until the core top engages the 
botton of the lug 58, at which time 3 will en 
gage valve seat 0. Valve seat 4 is lightly held 
down by spring 42 and thus covers grooves is 
against back flow of fluid. The circuit remain 
ing closed, when the operator releases pressure 
On the brake pedal, pressure in the lower chamber 
(below web 8) is reduced, while pressure in the 
chamber above web will remain, since valve 
seat 40 then acts in cooperation with valve 8 to 
prevent return flow of fluid. 

If a partial application of the brakes has been 
made and magnet coil S-S remains energized, a 
further pressure on the brake pedal will cause 
fluid to pass upwardly through by-pass grooves 
ls, lifting valve seat 40 and flowing through 
holes 4 to give the additional pressure required 
further to apply the brakes. 
To release the applied brakes, with foot of the 

brake pedal, the operator only has to open the 
coil's circuit again, whereupon the electro-mag 
net becomes de-energized and gravity, assisted 
by the higher pressure in the upper chamber of 
cylinder 6, causes core 86 and valve to drop 
from the position of Fig. 1 (energized) to that 
of Fig. 2 (de-energized). While the spring 42 
continuously tends to keep valve seat seated 
(Figs. 1 and 2), the openings allow the return 
flow of liquid and the consequent release of the 
brakes. 

It should be understood that the spring 42 is 
preferably a very light spring of only sufficient 
force to overcome any friction between valve seat 
40 and the wall of the chamber or passage in 
which the seat 49 is located. In fact, the spring 

when the brake pedal is released. The presence 
of the spring 42, however, renders the action of 
locking the brakes smoother and without lost mon 
tion: 

It should further be noted that the member 40 
does not...merely act as a seat with which the up 
per face of valve 3 engages but also, in coopera 
tion with valve 3 (which then acts as a seat for 
member 40), serves as a check valve against re 

. . . turn flow of fluid while magnet 55 is energized. 
... Between ring S and sleeve 52 the seal. S7 is . Furthermore, since member 80 is flexible, elas 

tic or yieldable, it allows for slight irregularities 
in machining or assembling the parts S and 3 
to 6. If when the upper face of valve 8 is 
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brought into contact with seat 40 before con 
tact occurs between core 36 and lug 53, (to elim 
inate any air-gap in the magnetic circuit) seat 
it will yield enough for contact to be made be 
tween members 3 and 35, even though at the 75 
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application of the brakes. 
By virtue of the construction herein described 

and shown in the accompanying drawings, an 
able to accomplish the desired results (even 
though the pressure in the brake lines and valves 
should--as it often does-reach 600 pounds per 
square inch) with a magnet that uses only about 
2 to 2% amperes at 6 to 8 volts. Furthermore the 
construction insures that the valve will be proper 
ly seated and held seated by maximum magnetic 
pull since no air-gap will be present at the end 
of the core because the yielding of the valve 
seat permits the core to always engage the cover. 

Prior to the invention set forth in my ap 
plication aforesaid, in all hydraulic brake sys 
tems now on the market with which I amt 

at 
no air shall be allowed to become trapped in 
the oil lines and operating cylinder, but with my 

time no pressure is being applied to effect an 

invention I am enabled to provide an air cush 
ion for the incompressible motive fluid; by vir 
tue of this air cushion a softer application of 
the brakes to avoid wheel-locking can be ob 
tained and danger of injury to passengers by 
sudden stops is reduced to a minimum. 
This air cushion is caused by the air trapped 

in the core ducts 37-38 and sleeve 52. 
By making the distributor 25 adjustable on 

its axis, threaded socket 28 may be made to line 
up conveniently with the direction of pipe 63 
(Fig. 1), regardless of its position around said 
axis, and while I have shown only one duet 30 
between ring groove 2 and upper chamber 7, 
it is obvious that more than one such duct may 
be employed if found desirable. If several ducts 
30 are used they can be made of Smaller bores 
than when only one duct is employed. 
From the foregoing description, taken with 

the accompanying drawings, it is thought that 
the construction, Operation and advantages of 
the invention will be clear to those skilled in the 
art and I desire it to be understood that changes 
in the details of construction to adapt the in 
vention to different hydraulic brake systems may 
be made within the scope of the invention and 
the appended claims. 
Having fully described my invention, what I 

claim as new and desire to secure by Letters 
Patent of the United States is: 

1. In hydraulic brake apparatus which in 
cludes a brake-applying cylinder connected by 
pipe lines to the brake proper, operator con 
trolled means to lock the fluid in the lines after 
application of the brakes, said means compris 
ing a cylinder having a web dividing it into an 
upper chamber and a lower chamber, the upper 

... chamber communicating with said pipe lines and 

65 

O 

the lower chamber communicating with said 
brake-applying cylinder, a normally open valved 
passage between said chambers, a solenoidal 
magnet including a case secured to said sec 
ond mentioned cylinder, an energizing coll in 
said case, a core floating in said coil, a plug 
valve having a sten rigidly secured to said core 
in a position such that when said, coil is ener 
gized and said core is seated in contact with said 
case to close the magnetic circuit, said valve will 
close said passage, and when the coil is not 
energized the core will drop to open said pas 
sage, said passage having a web with a seat for 
said valve and having by-pass grooves to per 
mit fluid to pass when the plug valve is in the 
passage-closing position, and a flexible member 
for seating on said web and on said plug Valve 
when in its passage-closing position for coopera 

3. 
tion with said plug valve to close said by-pass 
against return flow of fluid while said Coll is 
energized. . . . . . ". . . . . . . 
2. In a hydraulic brake system, means to hold 

the applied brakes set, said means including a 
cylinder having a longitudinal passage closed at 
one end and divided into an upper, and a lower 
chamber by a web having a cylindrical open 
ing and by-pass openings, a yieldable member 
held on said web and overlapping in part said 
cylindrical opening, spring means mounted in 
said longitudinal passage and continuously tend 
ing to seat said member, said member having 
an opening of less area than that of said cy 
indrical opening, means to conduct brake fluid 
into said lower chamber, means to deliver the 
same from said upper chamber, a solenoid mag 
net mounted on said cylinder and a core coop 
erating with said magnet, said core projecting 
into said longitudinal passage, and a cylindrical 
plug Valve carried by said core and having a 
stem passing through the opening in Said yield 
able member and in Said Web, Said core and 
said plug valve being movable as a unit and 
being constructed so that when said magnet is 
energized said plug valve will fill the cylindrical 
opening in said Web and engage said yieldable 
member, said member acting in cooperation with 
said plug valve and said web as a back check 
Valve. 

3. In hydraulic brake apparatus which in 
cludes a brake-applying cylinder connected by 
pipe lines to the brakes proper, operator con 
trolled means to lock the fluid in the lines after 
application of the brakes, said means compris 
ing a cylinder having a web dividing it into an 
upper chamber and a lower chamber, the upper 
chamber communicating with said pipe lines and 
the lower chamber communicating with said 
brake-applying cylinder, a normally open valved 
passage between said chambers, electro-mag 
netic means under control of the operator 
for actuating the valve in said passage to 
close the same, said electro-magnetic means 
including a case of magnetic material hav 
ing a bottom and an annular side wall, a 
cover for the top of said case, said case hav 
ing a hole in its bottom, a core-guide sleeve se 
cured to said top and projecting through said 
hole, an energizing coil in Said base, an operat 
ing core in said sleeve, and means to seal the 
case against passage of fluid into the coil cham 
ber, said means to seal including an annular 
flange on the case surrounding and spaced from 
said sleeve, and a tapered elastic seal held in the 

O 
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55 
space between Said flange and Said sleeve with the . 
tapered end directed toward the outer end of the 
sleeve. 

4. In hydraulic brake apparatus which in 
cludes a brake-applying cylinder connected by 
pipe lines to the brakes proper, operator con 
trolled means to lock the fluid in the lines after 
application of the brakes, said means comprising 
a cylinder having a web dividing it into an up 
per chamber and a lower chamber, the upper 
chamber communicating with said pipe lines and 
the lower chamber communicating with said 
brake-applying cylinder, a normally open valved 
passage between said chambers, electro-mag 
netic means under control of the operator for 
actuating the valve in said passage to close the 
same, said electro-magnetic means including a 
case having a bottom and an annular side wall, 
a cover for the top of said case, said case hav 
ing a hole in its bottom, a core-guide sleeve se 

60 
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4. 
cured to said top and projecting through said 
hole, an energizing coll in said case, an operat 
ing core in said sleeve, and means to seal the 
case against passage of fluid into the coil cham 
ber, said means to seal including an annular 
flange on the case surrounding and spaced from 
said sleeve, and a tapered elastic seal held in 
the space between said flange and said sleeve 
with the tapered end directed toward the outer 

O end of the sleeve, said cover having a lug sur 
rounded by a groove, said sleeve fitting said lug 
with retaining friction and a ring in said groove 
shrunk over said sleeve around said lug. 

5. In hydraulic brake apparatus which includes 
a brake-applying cylinder connected by pipelines 
to the brakes proper, operator controlled means 
to lock the fluid in the lines after application 
of the brakes, said means comprising a cylinder 
having a Web dividing it into an upper chamber 
and a lower chamber, the upper chamber con 
municating with said pipe lines and the lower 
chamber communicating with said brake-apply 
ing cylinder, a normally open valved passage be 
tween said chambers, electro-magnetic means 
under control of the operator for actuating the 
valve in said passage to close the same, said 
electro-magnetic means including a case of mag 
netic material having a bottom and an annular 
side wall, a cover for the top of said case, said 
case having a hole in its bottom, a core-guide 
sleeve secured to said top and projecting through 
said hole, an energizing coll in said case, an 
operating core in said sleeve, means to seal the 
case against passage of fluid into the coll cham 
ber, said means to seal including an annular 
fange on the case surrounding and spaced from 
said sleeve, and a tapered elastic seal, held in 
the space between said flange and said sleeve with 
the tapered end directed toward the outer end 
of the sleeve, said case comprising an outer cast 
iron shell and an inner steel liner for said shell. 

6. In hydraulic brake apparatus which includes 
a brake applying cylinder connected by pipelines 
to the brake proper, operator controlled means to 
lock the fluid in the lines after application of the 
brakes, said means comprising a cylinder having 
a web dividing it into an upper chamber and a 
lower chamber, the upper chamber communi 
cating with said pipelines and the lower chamber 
communicating with said brake-applying cylin 
der, a normally open valved passage between said 
chambers, electro-magnetic means under control 
of the operator for actuating the valve in said 
passage to close the same, said electro-magnetic 
means including a case having a bottom and an 
annular side wall, a cover for the top of said 
case, said case having a hole in its bottom, a core 
guide sleeve secured to said top and projecting 
through said hole, an energizing coil on said 
case, an operating core in said sleeve, and means 
to seal the case against passage of fluid into the 
coil chamber, said means to seal including an 

O 

annular flange on the case surrounding and 
spaced from said sleeve, and a tapered elastic 
seal held in the space between said flange and 
said sleeve with the tapered end directed toward 
the outer end of the sleeve, said cover having a 
lug surrounded by a groove, said sleeve fitting 
said lug with retaining friction and a ring in 

" said groove shrunk over said sleeve around said 
lug, said case comprising an Outer cast iron shell 

... and an inner steel liner for said shell. 
7. In hydraulic brake apparatus which in 

..cludes a brake-applying cylinder connected by 
pipe lines to the brakes proper, operator con 

81.809 
trolled means to lock the fluid in the lines after 
application of the brakes, said means compris 
ing a cylinder having a web dividing it into an 
upper chamber and a lower chamber, the upper 
chamber communicating with said pipe lines and 
the lower chamber communicating with said 
brake-applying cylinder, a normally open valved 
Passage between said chambers, electro-magnetic 
means under control of the operator for actu 
hting the valve in said passage to close the same, 
said electro-magnetic means including a case 
having a botton and an annular side wall, a 
cover for the top of said case, said case having a 
hole in its botton, a core-guide sleeve secured to 
said top and projecting through said hole, an 
eneraising coil on said case, an operating core 
in said sleeve, means to seal the case against 
passage of fluid into the coll chamber, said means 
to seal including an annular flange on the case 
surrounding and spaced from said sleeve, and a 
tapered elastic seal held in the space between said 
fdange and said sleeve with the tapered end 
directed toward the outer end of the sleeve, said 
case comprising two shells in contact, one shell, 
at least, being a die casting and one shell, at 
least, being of magnetic material. 

8. In apparatus of the class described, a cylin 
der having a longitudinal passage with an aper 
tured web dividing the passage into a lower 
chamber and an upper chamber, an electro 
magnetically controlled valve operating in said 
Passage in cooperation with said web to govern 
the flow of liquid through said passage, means 
to admit liquid into said lower chamber and de 
liver liquid from said upper chamber, said means 
including a distributor having a bolt hole, a neck 
with an annular groove and a discharge duct 
leading from said groove to the outside of said 
distributor, said cylinder having a bolt hole inter 
secting the lower chamber, a bolt passing through 
said bolt holes, said bolt having a head, means 
to seal said head to said cylinder and means to 
seal said distributor to said cylinder when said 
bolt is screwed into a supporting body, said dis 
tributor being rotatably adjustable on said bolt, 
said bolt having a duct to deliver liquid into said 
lower chamber, said cylinder having a duct from 
said upper chamber to said distributor. 

9. In apparatus of the class described, a cylin 
der having a longitudinal passage with an aper 
tured web dividing the passage into a lower 
chamber and an upper chamber, an electro 
magnetically controlled valve operating in said 
passage in cooperation with said web to govern 
the flow of liquid through said passage, means 
to admit liquid into said lower chamber and de 
liver liquid from said upper chamber, said means 
including a distributor having a bolt hole, a neck 
with an annular groove and a discharge duct 
leading from said groove to the outside of said 
distributor, said cylinder having a bolt hole inter 
secting the lower chamber, a bolt passing 
through said bolt holes, said bolt having a head, 
means to seal said head to said cylinder and 
means to seal said distributor. to said cylinder 
when said bolt is screwed into a supporting body, 
said distributor being rotatably adjustable on said 
bolt, said bolt having a duct to deliver liquid into 
said lower chamber, said cylinder having a duct 
from said upper chamber to said distributor, said 
bolt having an annular collar and said cylinder 
having recesses one to receive said collar and one 
to receive said distributor's neck, 

10. In a hydraulic brake system, means to 
hold the applied brakes set, said means includ 
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21802 
ing a cylinder having a longitudinal passage 
closed at one end and divided into an upper and 
a lower chamber by a web having a main opening 

O 

s 

20 

25 

and by-pass openings, a disc valve seat held on 
said web and overlapping in part said main open 
ing, spring means mounted in said longitudinal 
passage and continuously tending to seat said 
valve seat on said web, said valve having an Open 
ing of less area than that of said web opening, 
means to conduct brake fluid into said lower 

, chamber, means to deliver the same from said 
upper chamber, a solenoidal magnet mounted on 
said cylinder and a core cooperating with said 
magnet, said core projecting into said longitudi 
nal passage, and a plug valve shaped to fit in 
said opening and carried by said core and having 
a stem passing through the opening in said disc 
valve seat and in said web, said core and said 
plug valve being movable as a unit and being 
constructed so that when said magnet is energized 
said plug valve will fill the main opening in said 
web and engage said disc valve seat, said disc 
valve seat acting in cooperation with said plug 
valve as a back check valve when the magnet is 
energized. 

11. In a hydraulic brake system, means to hold 
the applied brakes set, said means including a 
cylinder having a longitudinal passage closed at 
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one end and divided into an upper and a lower 
chamber by a web having a main opening and 
by-pass openings, means to conduct brake fluid 
into said lower chamber, means to deliver brake 
fluid from said upper chamber, a flexible disc 
having a fluid passage and being held yieldably 
on said web and overlapping in part said main 
opening, a solenoid magnet mounted on said cyl 
inder, and a core cooperating with said magnet 
and projecting into said longitudinal passage and 
provided with a valve to fit within said main 
opening as a closure therefor, said core and valve 
being movable as a unit, said disc being con 
structed to yield sufficiently when contacted by 
said plug valve to allow said core to be fully 
seated before the return load of the brake fluid 
begins to function. 

12. In a hydraulic brake system, means to hold 
the applied brakes set, said means including a 
cylinder having a passage closed at one end and 
divided into an upper chamber, and a lower 
chamber by a partition having a main fluid pas 
sage and by-passages, means to introduce brake 
fluid into the lower chamber and to conduct the 
same from said upper chamber, a solenoid mag 
net including a case and a coil within the case 
and a cover for the case, a core, said cover being 
adapted to cooperate with said core in closing the 
magnetic circuit when said coil is energized, 
means to energize said coil when desired, a plug 
valve carried by said core to fit said main fluid 
passage as a closure for the same when said coil 
is energized and said core is seated against said 
cover, a flexible disc having a fluid passage and 
being located in said upper chamber for resting 
on said partition and projecting over said by 
passages and in part Over said plug Valve, Said 
disc being adapted to yield sufficiently when en 
gaged by said plug. Valve to permit said core to 
become fully seated to close the magnetic circuit 
before back pressure Occurs in the brake fluid 
and after said coil has been energized, said disc 
being free to leave said plug valve and said par 
tition under brake-applying pressure to open 
communication between said lower and upper 
chambers via said by-passages. 

5 
13. In a hydraulic brake system, means to hold 

the applied brakes set, said means including a 
cylinder having a longitudinal passage closed at 
one end and divided into an upper and a lower 

- chamber by a web having a main opening and 
by-pass openings, means to conduct brake fluid 
into said lower chamber, means to deliver brake 
fluid from said upper chamber, a flexible disc 
having a fluid passage and being held yieldably 
on said web and overlapping in part said main 
Opening, a solenoid magnet mounted on said cyl 
inder, a core cooperating with said magnet and 
projecting into said longitudinal passage and 
provided with a valve to fit within said main 
opening as a closure therefor, said core and valve 
being movable as a unit, said disc being Con 
structed to yield sufficiently when contacted by 
said plug valve to allow said core to be fully seat 
ed before the return load of the brake fluid begins 
to function, and an air-spring in communication 
with said upper chamber and the fluid therein. 

14. In hydraulic brake apparatus which in 
cludes a brake-applying cylinder connected by 
pipe lines to the brakes proper, operator con 
trolled means to lock the fluid in the lines after 
application of the brakes, said means comprising 
a cylinder having a web dividing it into an upper 
chamber and a lower chamber, the upper chan. 
ber communicating with said pipe lines and the 
lower chamber communicating with said brake 
applying cylinder, a normally open valve passage 
between said chambers, electro-magnetic means 
under control of the operator for actuating the 
valve in said passage to close the same, said 
electro-magnetic means including a case of mag 
netic material having a bottom and an annular 
side wall, a cover for the top of said case, said 
case having a hole in its bottom, a core-guide 
sleeve secured to said top and projecting through 
said hole, an energizing coil in said case, an oper 
ating core in said sleeve, means to seal the case 
against passage of fluid into the coil chamber, 
said means to seal including an annular flange 
On the case surrounding and spaced from said 
sleeve, a tapuered elastic seal held in the space 
between said flange and said sleeve with the 
tapered end directed toward the outer end of the 
sleeve, and an air-spring in communication with 
said upper chamber and the fluid therein. 

15. In fluid pressure actuating apparatus pro 
vided with a source of pressure, an actuating 
motor and conduit means therebetween, electri 
cally-controlled means for preventing return flow 
of fluid under pressure from the motor to the 
source after said motor has been actuated by 
fluid under pressure from the source, said means 
comprising a member having a passage forning 
part of the conduit means and provided with an 
annular ledge, an annular valve seat of yieldable 
material cooperating with the ledge and extend 
ing into a part of the passage, a valve element 
for engaging with the extended portion of the 
valve seat to thereby close the passage, said valve 
element engaging the valve seat by a movement 
in the direction of flow of fluid to the motor, 
and solenoid means for actuating the valve ele 
ment to a seated position and holding it seated. 

16. In fluid pressure actuating apparatus pro 
vided with a source of pressure, an actuating 
motor and conduit means therebetween, electri 
cally-controlled means for preventing return flow 
of fluid under pressure from the motor to the 
Source after said motor has been actuated by 
fluid under pressure from the source, said means 
comprising a member having a passage forming 
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part of the conduit means and provided with an 
annular ledge, an annular valve seat of yieldable 
material cooperating with the ledge and extend 
ing into a part of the passage, a valve element 
for engaging with the extended portion of the 
valve seat to thereby close the passage, said valve 
element engaging the valve seat by a movement 
in the direction of flow of fluid to the motor, 
and solenoid means for actuating the valve ele 
ment to a seated position and holding it seated, 
said solenoid means comprising a core and a 
stop therefor of magnetic material and said seat 
yielding to permit the core to engage the stop 
when the solenoid is energized in the event the 
valve element engages the seat prior to the core 
engaging the stop. 

17. In fluid pressure actuating apparatus pro 
vided with a source of pressure, an actuating 
motor and conduit means therebetween, elec 
trically-controlled means for preventing flow of 
fluid under pressure from the motor to the source 
after said motor has been actuated by fluid un 
der pressure from the source, said means con 
prising a valve seat associated with the conduit 
means, a valve element for engaging said seat 
by a movement in the direction of flow of fluid 
from the source to the motor, a solenoid for mov 
ing said valve element against the seat and in 
cluding a core connected to the valve element, 
an energizing coil, and a member of magnetic 
material in the magnetic circuit engageable by 
the core when said core is moved to seat the 
valve as a result of the coil being energized, and 
means permitting the core to have additional 
movement against a yieldable resistance after 
the valve element engages the seat to thus in 
sure that the core will engage the member when 
the coil is energized. 

18. In fluid pressure actuating apparatus pro 
vided with a source of pressure, an actuating 
motor and conduit means therebetween, electri 
cally-controlled means for preventing flow of fluid 
under pressure from the motor to the source aft 
er said motor has been actuated by fluid under 
pressure from the source, said means compris 
ing a valve seat associated with the conduit 
means, a valve element for engaging said seat 
by a movement in the direction of flow of fluid 
from the source to the motor, a solenold for mov 
ing said valve element against the seat and in 
cluding a core connected to the valve element, 
an energizing coil, and a member of magnetic 
material in the magnetic circuit engageable by 
the core when said core is moved to seat the 
valve as a result of the coll being energized, and 
means insuring that the core will be in engage 
ment with the member and the valve element 
will be in pressure engagement with the seat when 
the coil is energized. 

19. In fluid pressure actuating apparatus pro 
vided with a source of pressure, an actuating 
motor and conduit means therebetween, electri 
cally-controlled means for preventing return flow 
of Sluid under pressure from the motor to the 
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source after said motor has been actuated by fluid 
tunder pressure from the source, said means come 
prising a passage having associated therewith a 
wave seat capable of yielding in the direction of 
flow of fluid to the motor, a valve element for 
engaging the seat by a movement in the direc- , 
tion of yield of said seat, and means for mov 
ing said valve into engagement with the seat 
comprising a solenoid including a core element 
connected to the valve element, an energizing 
coll, and stop means for said core including a 
member of magnetic material positioned in the 

O 

magnetic field, said yieldable seat when engaged 
by the valve element as a result of energization 
of the coil permitting additional movement of 
said element so as to insure that the core will 
engage the stop. . . . 

20. In fluid pressure actuating apparatus pro 
vided with a source of pressure, an actuating 
motor and conduit means therebetween, a valve 
seat of yieldable material associated with the 
conduit and haing a passage therethrough, a 
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valve element for engaging the valve, seat by a . 
movement in the direction of flow of fluid through 
the passage and toward, the motor, and means 
for moving said valve element onto the seat to 
close the passage, said valve seat being yield 
able to permit additional fluid to be forced there 
to to the motor notwithstanding the valve ele 
ment is in a position closing the passage against 
return flow of fluid from the motor. 
21. In fluid pressure actuating apparatus pro 

vided with a source of pressure, an actuating mo 
tor and conduit means therebetween, electrically 
controlled means for preventing flow of fluid un 
der pressure from the motor to the source after 
said motor has been actuated by fluid under 
pressure from said source, said means compris 
ing a valve seat associated with the conduit means 
and capable of having yieldable movement in the 
direction of flow of fluid toward the motor, a 
Valve element for engaging said seat by a move 
ment in the direction of its yield, and solenoid 
means for seating the valve element and holding 
it seated when energized. 

22. In fluid pressure actuating apparatus pro 
vided with a source of pressure, an actuating 
motor and conduit means therebetween, electri 
cally controlled means for preventing flow of fluid 
under pressure from the motor to the source aft 
er said motor has been actuated by fluid under 
pressure from said source, said means compris 
ing a valve seat associated with the conduit means 
and capable of having yieldable movement in 
the direction of flow of fluid toward the motor, 
a valve element for engaging said seat by a move 
ment in the direction of its yield, solenoid means 
for seating the valve element and holding it 
seated when energized, and means including said 
yieldable valve seat for permitting additional fluid 
under pressure to be forced to the motor from 
the source when the valve means is in closed posi 
tion to prevent flow of fluid back to the source. 
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