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No, 734, 285.

UNITED STATES

Patented J uly 21, 1908,

PA I‘hNT OFFICE.

-—

ROBERT THOMANN OF STUTTGART
| OF WURT E“\IBERG

GERMANY ASSIGNOR TO J. M. VOITII
GERMANY A FIRM

DISTRIB_UTING-\__/AL‘VE; FOR HYDRAU LIC,;S PEED-REGULATO RS.

SPECIFICATION formmg' pa,rt of Le‘bters Pa,tent No 734 285, da,ted July 21, 1903.

Apphe&tmn ﬁled Nuvember 13, 1902, SEI’I&I Nn. 131 129. (I\Tn mndel )

Te ¢l whom Tt may conceri:

Be it known that I, ROBERT. THOMANN, a
sub]ect of the King of IVultembel 1681(21111“

- 1n Stuttgart, in the Kin gdom of- Ithembew
German Empne have mvented certain new |

and useful Improvements in DlStllbIltlIl“—

Valves for Hydraulic Speed-Regulators, of_-_

which the following is a specifi cation.

This invention 1clates to hydraulic speed-
regulators, and more especially to an im- |
pr oved valve -gear for distributing-valves for
hydraulic c5peed regulators by whwh the

POWEr necessary for the movement of the
regulating piston-valve and the reaction on
the gearing is very small and by which the

relative pressure which exists between the
two faces of the piston-valve is changed in

-such a manner by the use of an ELGtIlELtIIlﬂ
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piston-rod loosely connected therewith that
the supply or discharge of the medium act-

ing on the faces of the piston-valve is regu-
Only in one dete1-?
mined relative position of -the piston-valve
and its piston-rod does the regulator-piston

lated by the piston-rod.

find itseif in equilibrium; but as soon as a

shifting of the piston-rod takes place the

pl%ton-valve has 11111]16(11&1]61}?’ the tcndeney
of equilibrium.

is that by the use of the same’the reaction

on the gearing is very small and that by the

least displacement of the plston-lod by-the

governor méchanism the piston-valve will-
follow the same by means of the high power
T'his-1s ae-

exerted by the pressure fluid.
complished by a double action of the valve
and by causing the distributing-channels to
pass completely in the piston-valve, and thus
make them necessarily very short.

For eauymn out these effects the inven-
tion consists i a distributing-valve for hy-
draulic speed-regulators eomprising a valve-
chest provided with a supply-pipe, outlet-
channels, and’ discharge-channels, a piston-
valve 1n said-valve-chest provided with a cen-
tral bore, a -shiftable piston-rod passing

- through the central bore of the piston-valve

and of smaller diameter than said bore, so as
to form an annular channel arcund the same,

and shoulders on said piston-rod which by l

S

opening or closing the annular channel
| change the-amount of pressure fluid in the
spaces between the heads of the piston-valve
and chest, as will be more fully deseribed
|hel emafte], -and ﬁnfu,lly pomted out in the

claim.,

In the. aceompanynu drawings, Figure 1
represents a side elevation, par tly 1n vertical
section, of my impr oved ]1yd1 aulic speed-

reg ulat()l showing its connection with a cen-
I tr 1fuﬂ al GOVGI nor and so-called *‘ servomotor”

of a turbme Fig. 2 is a side elevation of
the distributing V&Iv‘e of the same. TFig. 31is
| a vertical centtal section of the dlstubutmfr-
valve, drawn on a larger scale; and Fig. 4 is

. a similar section of a Shﬂht]} modified con-

struction of the same.

Similar letters of reference 111(11(3&136 corre-
sponding p(uts: |

In the drawings, A represents the distribut-
mmg-valve, O the servomotor or cylinder con-
nected thelewnah, and g a centrifugal gov-
ernor- connected with the piston-rod of the
distributing-valve A. The pressure medium
or fluid whleh drives the servomotor O is sup-
plied through the plpe w 1nto a central chan-

1nel bhOW’ll in Figs.3and 4) of the cylindrical
to follow i1t until it absumes again 1te; poqmoni

dlstrlbutmﬂ \% alve while the dischare oe of the

. | pressure flnid is _::lCCOIHpHSth through the
An essential feature of- my 11up1*oved vchlve‘

channel [ and pipe /. According to the posi-
tion of the balanced piston- V:ELIVG ¢ the pres-
sure fluid will pass either from the -channel
i into the channel & or from the ehannel 7
into the ¢hannel 7. The lapping over of the
piston-valve ¢ is so calculated that the chan-
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nel £ or ¢+ which is not in connection with the
central chamber /2 is in communication with -

the discharge-channel /. When the pressure
Quid entels into the channel %, the movement
of the servomotor takes place in an opposite

direction from that which it assumed when

the pressure fluid enters to the same through
the channel 2, as shown in Fig. 1.
balanced piston-

-l -l

valve ¢ 1s loosely placed the

| piston-rod f, which acts as a regulating rod or
spindle and whicll is &emated by means of a
centrifugal governor .

In the construction of the dlSLI ibuting-
| valve (shown in Fig. 3) the chambers b and b’,
| between the ends of the valve-casing and the
faces of the piston-valve ¢, are connected by

In the |
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an annular channel d, which is formed around
the piston-rod f by slightly diminishing the
diameter of the same within the piston-valve,
said spaces being filled with the pressure fluid
through special supply-channelsaa’,arranged
in the ends of the casing. The channel d is

constantly - connected. with the discharge- -

channel [/ by means of the lateral openings
e e
ders ¢ ¢', one adjacent to each face of the
piston - valve and at a distance from each
other which 18 somewhat greater than the
length of the balanced piston-valve ¢, so that
when the balanced piston-valve 1s 1n 1ts nor-
mal position relatively to its piston-rod the
spaces b 0" are econnected by two equal narrow

- annular channels with the channel  and the

20

discharge-channel /, whereby the pressure in

the spaces b and b’ is equalized. As soon as
the piston-rod f makes the smallest move-
ment—Ifor 1mstance, in downward direction—
the upper ring-shaped channel at the shoul-

“der ¢ will be contracted or entirely closed.

In consequence of this the pressure in the
chamber b in contrast to the pressure in the
chamber b’ will be inereased, so that the pis-
ton-valve ¢ will be pressed downwardly until

16 assumes again its normal median position
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‘chambers b 0, is not (_Jonneefed with the dis-
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‘mitted to pass along the shoulder ¢

of equilibrinm between the shoulderscand ¢'.
Thus the balanced piston-valve ¢ follows the
slightest movement of the piston-rod fwithout
producing any reaction on the connecting-
rods of the gearing or on the sleecve p of the
governor.

In the modnﬁed LOllbtl uctum shown in Fig.
4 the narrow channel d, which connects the

charge-channel, but with the inlet-channel 7
by means ot openings a* at the center of the
piston-valveg. The spacesd b' are connected
with the discharge - channel [ by means of
small channels e ¢’ in the ends of the piston-
valve. 'T'he piston-rod f in this case has near
1ts center shoulders ¢ ¢/, forming an enlarged
portion, which when the balanced piston-

valve ¢ is In 1ts normal position will com-
pletely cover the openings a*, so that the
pressure fluid coming from the chamber 7
cannot pass to either one of the chambers b b'.
In consequence of this there exists in the
spaces b ' under normal conditions one and
the same pressure, which is equal to the pres-
sure 1n the discharge-channel of the distrib-
uting-valve. As soon as the piston-rod f
makes the smallest shifting movement—for
instance, in upward direction—the pressure
fluid coming from the chamber / wilI be per-
"into the
channel d and into the chamber b’ so that
the pressure in the space 4’ as eompared with
the pressure in the chamber O will be in-
creased, whereby the piston-valve will be
ralsed until the opening ¢ is again closed.
In a similar manner the piston-valve will fol-
low any downward movement of the piston-
rod 7.

~In Figs. 1 and 2 are shown the connection | lower part of the cylinder of the servomotor

~ The piston-rod f has projecting shoul- |

x and .
O governsin the well-knownmanner the regu-

734,285

of the distributing-valve A with the governor
g and with the servomotor O, which latter is

driven by the pressure fluid and which oper-

‘ates the regulating-shaft or other speed-regu-
lating organ of a turbine.

of the distributing-valve A rises and falls

with the falling and rising of the sleeve of
the governor g, the spindle of which receives.
Channels & and
7 are connected by the conducting-pipes r and
| s with the opposite ends of the cylinder of

the servomotor O,
[ Iv is connected with the supply-pipe v and

its motion from the turbine.

while the supply-channel

the outlet-channel ! with the discharge-pipe ?.

| The two supply-openings ¢ and «', leading to
the spaces U and 0', are connected with the

supply-pipe « by means of the branch pipes
The piston-rod v of the servomotor

lating members of a turbine. In FKig. 1 the
piston of the servomotor is shown in its down-
ward course in the direction of the arrow.

The piston-rod 7 is shown in raised position,
compared to its position shown in Ifig. 3, in
consequence of the lowering of the governor-
sleeve.
piston-rod 7, so. that the pressure fluid can
pass from the channel /i to the upper outlet-

The piston-valve g has followed the

channel 7 and through the pipe s to the space

above the piston of the servomotor, while the
space below the piston 1s connected by means

of the pipe r with the channel %, outlot ehzm-
nel /, and discharge-pipe <. | |

~The piston-rod f
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The operation of the improved valve-gear-

ing is the following: The turbine is Supposed

to.be running with its rated speed, the cen-

trifugal governor ¢ being connected with the

turbine. The piston-rod v of the servomo-
tor 1s connected to the regulating member of
the turbine. With the turbine running at
1ts normal speed the pressure of the fluid
flowing continually from the supply-pipe v
and channel / to the discharge-channel { and
discharge-pipe ¢ 1s the same in the chambers
b and ', and no action of the regulating-pis-
ton f and valve ¢ on the piston of the servo-
motor takes place. When, however, the tur-
bine, due to increase of load or otherwise,
should diminish its speed, fly-balls of the gov-
ernor ¢ will fall. 'T'he sleeve p will conse-
quently be lowered, so as to raise the piston-
rod /. This will cause a contraction of the
annularchannel formed between the shoulder
¢’ of thepiston fand thelower end of the valve

. Thefluid 1n space ¢ will be forced through
channel d, channel ¢, and outlet-channel [ to
the discharge-pipe ¢. T'he pressure fluid en-
tering through channel a' into the space b/,
owlng to the contraction of the annular open-
immg ¢, will force the piston-valve ¢ in up-
ward direction. This permits the pressure
fluid entering by supply-pipe v and channel
v to flow through channel 2 and pipe s into
the upper part of the cylinder of the servo-
motor O and force the piston of the servomo-
tor in downward direction. The fluid in the
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18 passe‘d off through the pipe 7, channel %,

channel €',outlet-channel, and discharge-pipe
{. The downward movement of the piston-
rod of the servomotor O actuates the regu-
lating member of the turbine, and conse-
quently increases the speed of the same. The
increase of speed of the turbine raises the fly-
balls of the governor, thus raising the sleeve
pand 1ower1ng the plston -rod 7. This in turn

10 causes a contraction of the annular channel

20
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¢, increasing thereby the pressure of the {

luid
in chamber b, foreing the piston-valve ¢ to
follow the movement “of the piston-rod fand
either again bringing the piston-valve g to its
position of equilibrium, in which case corre-
sponding currents of the pressure liquid, but
an inverse motion of the piston of the servo-
motor, takes place. Thus the slightest de-
crease or increase in speed of the tu1bme will
cause the upward or downward movement of
the piston-rod f, which will cause the down-
ward and upward movement of the piston of

the servomotor, thus inereasing or decreas-

ing the speed of the turbine. ._
II.‘ELVlIlﬂ thus described my invention, I

L

claim as new and desire to secure by Lettel S

Patent—

A dlstllbﬁtlnﬂ-valve for hydraulic speed-
‘regulators, comprising a valve-chest provided

with a supply -pipe, outlet-channels and dis-
charge-channels, a piston-valve in said valve-
chest provided with a central bore,a shiftable

piston-rod passing through the central bore

of the piston-valve and of smaller diameter

-

30

than the said bore so as to form an annular 35

channel, channels connecting said annular
cham:lel with the discharge-channel, and

shoulders on said piston-r od which by open-

ing or closing the annular ehannel, change the
amount of pressure fluld in the spaces be-

tween the heads of the piston-valve and chest,

substantially as set forth.

In testimony that I claim the fmeﬂ'omﬂ AS
my invention I have signed my name in pres-
ence of two subserlbmﬂ' witnesses.

ROBERT TIIOMANN

Witnesses:
KARIL ZIETRICH,
WM. HAHN.
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