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UNITED STATES

PaTENT OFFICE.

'JOSEF VORRABER, OF SCHONINGEN, GERMANY.

VALVE-GEAR FOR ENGINES.

SPECLFICATION forming part of Letters Patent No. 712,744, dated November_ 4, 1902,
Applic&tion filed May 15, 1902, Serial No. 107,617, (No model.)

To all whom it may concerm:

Be it known that I, JOSEF VORRABER, a
subject of the Emperor of Austrla-Hungm;s :
residing and having my post-office address
at Prinzenstrasse 7 Schonmﬂ'en in Braun-
schweig, Germany,

for Steam and Similar Power Engines, of
which the following is a specification.

The present invention relates to that class’

of valve-gears in which a valve-shaft, coupled

to the main shaft and rotating at the same

speed as the latter, opens the valves by means
of cams and 1evers in such a manner that a
boss on a lever raises the valve-rod when the

lever-arm carrying the said boss ascends and |
is digsengaged by the governor or regulator

by means of another lever when said gov-
ernor ascends, so that the valve is 1mmed1-
ately closed again.

possible to use this system of valve-gear in

connection with which the valve is not to fall
back to its end position when the governor:

ascends, but only to its middle position, in

order to prevent the 1m1nec11ate exhaust of'
‘the steam.

It is also the purpose of the invention to

secure the most advantageous distribution
of steam,

stant, and all charges from naught to seventy
per cent. can be obtained, whereas the com-
mencement of compression can take place at
from eighty to eighty-six per cent., so that
from fourteen to twenty per cent. compres-
sion is obtained. The first-named purposeis

obtained by arranging loosely on the valve-.

rod an air-buffer pIStOIl which 1s continu-

ously depressed by a spring, and by suspend-'

ing the valve-rod itself from another spring

o whlch prevents it from being driven by m-

.50

ertia and gravity farther tha,n its central po-
sition, where the before-mentioned bossisdis-

enfraged The second purpose 'is obtained
by providing cams on the governor-shaft

which move the opelat1nﬂ*-leve1s, sald cams
having curves determined by a certain rule.
Two forms of the invention are repr esenteJ

in the annexed drawings.
- Figure 1 1s a cross- section of the steam- cyl-

'inder and .one form of the valve-gear, and |

have mvented certain’
new and useful Improvements in Valve-Gear

.two cams
dred and eighty degrees to each other and
provided with a curve x for the steam-inlet

‘and another carve ¥ for the exhaust.

‘tion perpendicular to the sald axis.

so that at the steam-inlet side the
opening position of the valve remains con-

to this form. Fig. 3isaside elevation of the
same cam on a larger scale. Ifig. 41sa cross-
section of the steam-cylinder and the other
form of valve-gear,and FKig. 5 18 a longitudi-

nal section of the mlet pmt of the cyhndel -
) shown in Fig. 4.

“As shown in Figs. 1 to 3, in the first form

1 of construction a Va,lve:—sha,ft e is arranged
parailel to the cylinder-axis and driven in

the known manner from the crank-shaft by
bevel-wheels of equal size. To this shaft e
f are keyed at an angle of one hun-

Above
each cam a double fork p, provided with roll-
ers r and 7', is.arranged—that is to say, the

‘part p ter minates in a four -legged frame p’,
| | which has the form of a fork, Poth in the di-
The object of the invention is to render 1tf

rection of the axis of theshaft and in the direc-

In the
upper part of this frame the roller 7 1s revo-

-'lublyr arranged in the lower part of the roller

, so that r runs on the curve z, and 7’ on the
cm ve 7/. A lever [ is pivoted to the stem of
the fork p and carriesa boss s, provided with
tappets which operate the valve.

The said
lever [ consists of two parallel flat bars, be-
tween which the collar n on the valve-rod ¢

passes and the boss s is pivoted. The said
collar n is provided with projections n' and

n? at its upper and lower part, respectively.

| Fig. 2 is an end view of the cam belonging
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When the valve-rod o is moved upward, the

tappet s’ on the boss s bears against the pro-

jection n', and when the valve-rod is moved
downward the tappet s?, also on the boss s
bears against the plo,]ectmn ni

The regulator adjusts the shaft u, to which

'_'the lever 75 is fixed, and when the level [ is
‘moved upward the adjustment-screw 0 is

brought into contact with the arm t on the
boss s by means of the connecting-rod-va,nd
the lever w, so that the tappet s’ on the boss

collar n. At the same moment the valve d

90
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s is removed from the projection n' of the

is moved downward by the pressure of the

outer spring m on the piston g. Inertia and

oravity would cause the valve to descend to
1 its lowest position, since the air-piston ¢ is
only mounted loosely on the rod o, and the
steam just admitted to the cylinder through

100
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spring m,
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the passages ¢ ¢’ and the port 23 would imme-
diately be exhausted again through the port
r*and the passages 7/’ before it had completed
its work. 'To prevent this, the valve-rod o is
provided with aflange 2z, which rests on the in-
ner spring ¢, which only allows the valve to
descend into the central position shown in
Fig. 1, so that no further steam can enter the
c¢ylinder; but the steam in the latter cannot
pass out. Vibration of the valve in this po-
sition is prevented by the fact that the outer
the upper end of which Dbears
against the upper edge of the spring-box 7,

presses the piston g tmhtly against the seat |

g, while the inner spring ¢, one end of which

bears against the pmton ¢ and the other
-against the before-mentioned flange z
Lhe sleeve 0’ on the piston-rod o tigh Lly agamst-

, pulls

the under side of the piston g. ThIS method
of suspending the valve-rod o in the spring-
case /v still allows of the valve being moved
by the cam f into 1ts lowest or exhaust posi-
tion and its highest or inlet position, the lat-
ter of course only when the screw 0 is suffi-
ciently raised by the regulator.

For the low-pressure cylinder of a com-
pound engine and the intermediate cylinder
of a triple-expansion engine the screw b may
be arranged on a fixed arm, and the charge
of the cylinder can be regulated by screwing

it up or “"down.

The commencement and end of each of the
curves x and ¢y are so arranged that at the
end of the cylinder at which steam is to en-
ter the opening position of the valve remains
constant, since while the roller » 18 moving
on the ascending curve o all charges from
nothing to seventy per cent. can be obtained,
according to the position of the screw 6. The
curve ¢y being concentrie with the shaft e al-
lows of the opening position of the valve re-
maining econstant, and, on the other hand, the
curve 4 of that cam f which moves the valve
at the other end of the c¢ylinder allows of ar-
ranging the commencement of compression
at from eighty toeighty-six per cent., so that
fourteen to twenty per cent. compression can
take place.

In the form of the apparatus represented

so in Figs. 4 and 5 the same effect is obtained by

55
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' can be replaced by a

means ofonlyone cam f, and the forked frame
simple parallelogram
of levers 2 3 4. Kven the lever 3, the roller
r', and the rod 4 can be dispensed Wlth if the
ca,mf is cut away parallel to the ecurve x and
the roller r is caused to travel on the lower
curve thus formed. The valve isin the case
illustrated arranged on top of the ¢ylinder,
but can equally well be placed underneath
the latter and is moved by the cam fin the
reverse sense—that is to say, to admit steam
the valve moves downward and to open the
exhaust-port the valve moves upward. Dby
this arrangement the valve d can be caused
to automatically return to its central posi-
tion after a completed period. Ior this pur-
pose the one-armed lever/, shown in the

|

1
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form of construction, is replaced by a double-
armed lever [, and the valve-rod o is pro-
vided with two air-buffer pistons g and %/,
acting in opposite directions. The valve o

is not in this case moved into the exhaust

position by the projection s° of the boss s,
but by the rounded end ¢ of the lever/ itself—
that is to say, said end « lifts the valve-rod
until the port +* communicates with the pas-
sage 7 and the exhaust steam can pass out.
(See also IFig. 5.) In the meantime the pis-
ton 7/ of the valve-rod o moves the piston g
and the latter compresses the spring m.
When the stroke is completed, the spring m
moves the valve d back into its middle posi-
tion, moving the lever [ and lifting the rods
24 3. Assoonas the cam f lifts the roller »
the tappet s’ on the boss s depresses the col-
lar n on the valve-rod o, so that the steam-
ports ¢ 2’ 2° are put into communication with
each other and steam can enter the cylinder.

 (See also Fig. 5.)

“The shaft u, connected with the regulator,
is in this case arranged in the hollow pivot
5 of the lever 3 and transmits the movement
given it by the regulator to the adjustable
screw b by means of the lever /t, the rod v,
and the lever w, as in the previous form of
construction. The said scerew is in this case
arranged in vertical guides and abuts against
the arm ¢ of the boss s when the regulator
moves upward, as in the previously-described
construction, but not when the lever I, carry-
ing the boss s, ascends, but when 1t descends.

What I claim is, in a valve-gear—

1. The combination witha cylinder, piston-
valve and valve-rod, of a valve-shaft, a cam
mounted on sald shaft, a train of levers oper-
ated by said ecam, a stop controlled by the
regulator, a device carried by one of the le-
vers of the train against which the stop abuts
during the period of inlet, means for con-
trolling the piston-valve, so that on release
of the aforesaid stop the valvecan only move
into its middle position, and means for mov-
ing the valve to exhaust position, substan-
tially as described tor the purpose set forth.

2. The combination with acylinder, piston-

valve and valve-rod, of a valve-shaft, a cam

mounted on said shaft and provided with a
curve of progressively -increasing radius a
train of levers operated by said cam, a boss
provided with tappets and carried by one of
the levers of the frain, a stop econtrolled by the
regulator against which one of said tappets
abutsduring the period of inlet, means for con-
trolling the piston-valve so that on release of
the aforesaid boss by the regulator, the valve
can only move into its middle position, and
means for moving the valve to exhaust posi-
tion substa,ntlally as described for the pur-
pose set forth.

3. The combination with a cylinder, plston-
valve and valve-rod, of a valve-shaft, a cam
mounted on said valve-shaft, having two
curves side by side, one of which is concen-

rst | tricﬁibg\the valve-shaft and the other has a

'
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levers operated by said cam, a boss provided
with tappets and carried by one of the levers
of the train, a stop controlled by the regu-
lator arra,mst which one of said tappets abuts
during the period of inlet, means on the
valve- rod adapted to control the piston-valve,
so that on release of the aforesaid boss by the
regulator the valve can only move into its
middle position and means for moving the
valve to exhaust position, substantially as
described for the purpose set forth.

4. The combination withacylinder, piston-
valve and valve-rod, of a valve-shaft, a cam
mounted on said valve-shaft, and having two
curves side by side, one of which is concen-
tric with the valve-shaft and the other hasa
progressively - increaging radius, a train of
levers operated by said cam, a bess provided

20 with tappets and carried by one of the levers

of the train, a stop controlled by the regu-
lator, agamsb which one of said tappets abllbs
durmg the period of inlet, two oppositely-
acting springs mounted on the valve-rod and

adapted to control the piston-valve, so that

on release of the aforesaid boss by the regu-
lator the valve can only move into its middle
position, and a projection on the valve-rod

‘adapted to be engaged by another of the tap-

| T

pets for moving the valve to exhaust posi-

purpose set forth.

5. The combination with a eylinder, piston-
valve and valve-rod, of a Valve-shaft a, cam
mounted on said valve- shaft, and havmg two

t curves side by side, one of Whlch 18 eoncen-

tric with the valve-shaft and the other has a

progressively - increasing radius, a train of

levers operated by said cam, a boss provided
with tappets and carried by one of the levers

of the train, a stop controlled by the regu-
lator, aga,mst which one of said tappets abuts

duunﬂ' the period of inlet, two oppositely-

3Q

‘tion, substantially as described and for the .
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actlnﬂ' springs mounted on the valve-rod and

adapted to econtrol the piston-valve, so that
on release of the aforesaid boss by the regi-
lator the valve can only move into its mlddle
position, a projection on the valve-rod adapt-
ed to be engaged by another of the tappets
for moving the valve to exhaust position, and
means for. preventing vibration of the valve,

substantially as deseribed.

In witness whereof I have signed this specb
fication in the presence of two witnesses.

J OSEF VORRABER

- Witnesses:

WOLDEMAR HAUPT
- HENRY _HASPER
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