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5 

20 

25. 

30 

35 

40 

45 

ENGINE BRAKE ". . . . . . . 

Bernard Ucko, North Plainfield, N.J., assignor 
to Internationai Motor Company, New York, 
N.Y., a corporation of Delaware 

Application March 9, 1951, serial No. 52,144 

auxiliary elements thereof. 

Patented May 21, 1935 . 2002,196 

PATENT office 

9 claims. (Cl 123-99) 
The present invention relates to engine brakes 

and embodies, more specifically, an improved 
form of brake, wherein the engine is converted 
into a true two cycle air compressor, this effec 
tively braking the sane. - 
More particularly, the invention embodies an 

improved braking mechanism for internal com 
bustion engines which is readily applicable to 
standard makes, and types of engines without 
modifying the construction thereof, or ; altering, 

mechanism by means of which the braking is ac 
complished embodies a hydraulic structure which 
is adapted to act upon the exhaust valve mechs 
nism of the engine to open the exhaust valves 
during each down stroke of the respective pis 
tons. ... The mechanism is actuated by the rocker 
arm shaft turning mechanism in such fashion as 
to cause the exhaust valve opening mechanism to 
function when the rocker arm valve actuating 
mechanism is rendered inoperative, thus causing 
air to be drawn into the cylinders upon the down 
strokes of the respective pistons and compressed 
upon the up strokes. . . . . . . . ". . . . . .'; ..., 
An object of the invention is to provide an en 

gine brake design which does not add to the length 
of the engine. . . . . . is . . . . . . . 
A further object of the invention is to provide an 

engine brake design which is simple in construc 
tion and operation and the parts of which may 
be added to any engine structure without modify 
ing the engine design or materially altering the 
A further object of the invention is to provide 

a device of the above character, wherein the con 
ventional valve mechanism is utilized as the en 
gine brake mechanism when it is desired that the 
engine operate as a brake. . . . . . . 
A further object of the invention is to provide 

a rigid and quiet drive, this object being attained 
by the utilizing of mechanism which does not re 
quire the shifting of the camshaft, a further ob 
ject of the invenšion being to provide a structure, 
wherein the irake elements are independent of 
tie engine and this do not impair the normal op 
eration of the engine upon failure of such ele 
ments. 

50 

Further objects, no specifically enumerated 
above, will be apparent as the invention is de 
scribed in greater detai in connection with the 
accompanying drawing, wherein the single figure 
of the drawing is a view in section taken through 
a cylinder head and valve actuating mechanism 
of a standard form of engine, the engine brake 
structure of the present invention being shown S 

installed thereon 
therewith. . . . . . 

Referring to the above drawing, an engine cylin 
der head is shown at 0 as provided with an ex 
haust passage i? and an exhaust port 2. Ex 

and operating in conjunction 

haust valve 3 is mounted upon a valve stem is 
which is carried in a sleeve 5 mounted in the 
head and a collar 6 seats a valve spring. to 
maintain the valve normally closed, ... : : - 

Rocker arm shaft 8 is mounted upon eccene 
trics f9 and is thus shifted eccentrically of the 
axis of the eccentrics by means of a shiftingle 
ver 20. Rocker arms 2 are carried by the shaft 
18 and are formed with heads 22 which engage the 
top of valve stems f4. 
Upon the other end of the rocker arms, adjust 

able tappets 23 are mounted, these tappets being 
engaged by cups. 23 upon push rods 25. Lost mo 
tion springs 26 are provided between the rocker 
arms and the respective push rods, 25, and inlet 
and exhaust cams 27 on camshaft 28 engage the 
pads 29 of the respective rods. 25. 
The foregoing mechanism is of standard form 

and typical of internal combustion engines. In 
combination with valve actuating mechanisms of 
this character, a brake actuating mechanism is 
provided which includes a conduit 30 communi 
cating with the main oil line, not shown. Upon 
a power shsft which may be the cam shaft. or 
driven by the camshaft, a brake cam 3 is pro 
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30 
vided, this can being a double lobe can for each 
cylinder. The cam actuates a primary brake ac 

conduit 34. It will be understood, of course, that 
this pump or pressure source may be separate and 
distinct from the engine without affecting...the op 
eration of the invention. The other end of the 
conduit communicates with a motor chamber 35 
having a piston 36 which is normally maintained 
in its upper position by means of a spring 37. The 
piston is mounted upon a rod 38 which is adapted 
to engage the top of head .22 as clearly shown in 
the drawing. A conduit 39 and an oil pressure re 
ducing and check valves, 40 provides communi 
cation between the conduit 34 and the conduit 

...tuating pump 33 which communicates with a 
35 

40 

45 

30, while a release valve 4f and conduit 42 per 
turned to the engine when the brake mechanism 
is not in use. ... . . 
A suitable link 43 causes the release valve 4 

mits the oil pumped by the pump. 33 to be re 

50 - 

to be operated simultaneously with the rocker 
arm shaft shifting ever to prevent lubricant 
from being returned to the engine lubricating 
System when it is desired to operate the engine 
brake. The operation of the device is as foll 55 
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lows, under normal running conditions, the 
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rocker arm shaft is in the down position as shown 
in solid lines in the drawing and the push rods 
actuate the inlet and exhaust valves in the usual 
manner. When it is no longer desired to actuate 
the engine, the rocker arm shaft is shifted by 
means of the lever 20 to lift the rocker arms and 
raise the tops 23 from the sockets 24, thus render 
ing the push rods ineffective to actuate the valve 
mechanism. Both the inlet and exhaust valves 
of the engine therefore remain closed and the 
braking mechanism functions to lift the exhaust 
valves upon the down strokes of the pistons to 
permit air to be drawn into the cylinders and 
compressed when the exhaust valves close upon 
the up strokes of the respective pistons. As de 
scribed above, the release valve 4, being closed, 
causes the lubricant to be trapped within the 
conduit. 34 and forces the piston 36 downwardly 
to depress shaft 38, head 22, and valve rod 4. 
This takes place. on each exhaust valve as the 
respective pistons move downwardly and the en 
gine is thus converted into an air compressor. 

It will be seen that the foregoing mechanism 
does not add to the length of the engine and 
utilizes the conventional valve mechanism of the 
engine to cause the engine to function as an air 
compressor and thus effect braking. No shifting 
camshaft is required therefore providing a rigid 
and noiseless drive and the parts are relatively 
inexpensive and simple to construct and to main 
tain. The engine design is not modified nor is the 
auxiliary equipment thereof materially changed 
and the braking mechanism does not constitute a 
part of the engine which functions during nor 
mal engine operation. In view of this last con 
dition, failure of the brake system does not im 
pair the normal operation of the engine. 
Where a multi-cylinder engine is formed of a 

plurality of independent blocks each carrying one 
or more cylinders, it will be seen that the valve 
mechanism of the cylinders of the respective 
blocks may be utilized in groups or simultaneous 
ly, to effect the progressive graduation of the 
braking effect. 
It is of considerable advantage to provide a 

bleed valve 44 at the highest point in the fluid 
system, the valve being operated by stem 45 and 
cam 46 on the rocker arm shaft 8. When the 
rocker arm shaft is shifted to such position that 
the engine functions as a brake, the bleed valve 
44 is closed under the action of spring 47 and 
the fluid system is thus rendered tight. Upon 
the return of the rocker arm shaft to its normal 
position the cam 46 opens the valve 4S, as will 
be readily apparent from an inspection of the 
drawing. 
While the invention has been described with 

specific reference to the accompanying draw 
ing, it is not to be limited, save as defined in the 
appended claims. 
I claim as my invention: .' x 
1. In combination with an engine having an 

exhaust valve and a rocker arm for actuating the 
valve, means to vary the position of the rocker 
arm to render it ineffective to actuate the valve, 
a pump, a motor actuated by the pump, and 
means to cause the motor to open the exhaust 
valve. 

2. In combination with an engine having an 
exhaust valve, a rocker arm for actuating the 
valve, and a can Shaft for actuating the arm, 
means to vary the position of the axis of the 
arm to render it ineffective to actuate the valve, 
a pump driven by the cam shaft, a motor actu 

2,002,196 
ated by the pump, and means actuated by the 
motor to open the valve. 

3. In combination with an engine having an 
exhaust valve, a piston, a rocker arm for actuat 
ing the valve, and a cam shaft for actuating the 
arm, means to vary the position of the axis of 
the arm to render it ineffective to actuate the 
valve, a pump driven by the cam shaft, a motor 
actuated by the pump, means actuated by the 
motor to open the valve, and means actuated 
by the rocker arm varying means to open the 
valve upon the down stroke of the piston. 

4. In combination with an engine having an 
exhaust valve, a rocker arm for actuating the 
valve, and a can shaft for actuating the arm, 
means to vary the position of the axis of the arm 
to render it ineffective to actuate the valve, a 
pump driven by the cam shaft, a motor, a con 
duit connecting the pump and motor, a valve 
for relieving pressure in the conduit, a conduit 
communicating with a source of fluid, and a 
check valve in the last named conduit to pre 
vent the flow of fluid from the pump and motor 
to the source. 

5. In combination with an engine having an 
exhaust valve, a rocker arm for actuating the 
valve, and a camshaft for actuating the arm, 
means to vary the position of the axis of the arm 
to render it ineffective to actuate the valve, a 
pump driven by the cam shaft, a motor, a con 
duit connecting the pump and motor, a valve for 
relieving pressure in the conduit, a conduit com 
municating with a source of fluid, a check valve 
in the last named conduit to prevent the flow 
of fluid from the pump and motor to the source, 
and means to actuate the relief valve from the 
rocker arm actuating means. 

6. In combination with an engine having an 
exhaust valve, a rocker arm for actuating the 
valve, and a cam shaft for actuating the arm, 
means to vary the position of the axis of the arm 
to render it ineffective to actuate the valve, a 
pump driven by the cam shaft, a motor actuated 
by the pump having a piston rod adapted to en 
gage the rocker arm, means to mount the motor 
above the valve stem, a conduit connecting the 
pump and motor, a valve for relieving pressure in 
the conduit, a conduit communicating with a 
Source of fluid, and a check valve in the last 
nained conduit to prevent the flow of fluid from 
the pump and motor to the source. 

7. In combination with an engine having an 
exhaust waive, a rocker arm for actuating the 
valve, and a can shaft for actuating the arm, 
means to vary the position of the axis of the arm 
to render it ineffective to actuate the valve, a 
pump driven by the can shaft, a motor actuated 
by the pump having a piston rod adapted to en 
gage the rocker arm, means to mount the motor 
above the valve stem, a conduit connecting the 
pump and motor, a valve for relieving pressure 
in the conduit, a conduit communicating with a 
Source of fluid, a check valve in the last named 
conduit to prevent the flow of fluid from the 
pump and motor to the Source, and means to ac 
tuate the relief valve from the rocker arm ac 
tuating means. 

8. A valve mechanism for internal combustion 
engines permitting the engine to act as a braking 
means, comprising the usual valve-operating as 
Sembly including a push rod element and a con 
necting lever element between the push rod and 
the exhaust valve stem for positively opening 
each exhaust valve, means operating on one of 
said elements of each assembly for rendering the 
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2,002,196 
said exhaust-valve operating assembly inopera 
tive and means for Opening each of the said ex 
haust valves during the down stroke of the en 
gine piston. 

9. A valve mechanism for internal combustion 
engines permitting the engine to act as a brak 
ing means, comprising the usual valve-Operating 
assembly including a pushrod and a connecting 
lever element between the push rod and the ex 

3 
haust valve stem for positively opening each ex 
haust valve, means operating on the connecting 
lever element of each assembly for displacing 
said lever element to render the said exhaust 
valve operating assembly inoperative and means 
for positively opening the said exhaust valve 
during the down stroke of the engine piston. 

BERNARD UCKO. 

  


