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To all whom it may concern.:

Be it known that I, Ricmarp Orro Mur-
LER, a subject of the German Emperor, re-
siding at Washington, in the District of
Columbia, have invented certain new and
useful Improvements in Elastic-Fluid Tur-
bines, of which the following is a specifica-
tion.

My invention relates to the class of tur-
bines in which a vane wheel or rotor is ac-
tuated by one or more fluid jets to which a
high velocity has been imparted by expan-
sion through an orifice or “nozzle ”.

It relates more especially to the class in
which the nozzle is made adjustable for the
purpose of meeting more exactly the vari-
ous conditions imposed by differences of
pressure and power requirements. Its ob-
ject is to provide a nozzle having easy ad-
justment to meet these requirements, and
one combining freedom of movement and
fluid tightness at all pressures, with a con-
struction so simple as to be satisfactorily
fitted at low cost by mechanics of ordinary
skill. These objects are attained by means
of mechanism illustrated in the accompany-
ing drawing in which—

Figure 1 is an elevation of the complete
nozzle showing the issuing jet of fluid im-
pinging upon the vanes of a suitable rotor,
Fig. 2 is a view of the inside of the nozzle,
one side plate being removed and the mov-
able nozzle wall in section, and Fig. 3 is a
section through B B, Fig. 2.

Referring to the several figures, in which
like symbols represent like parts through-
out, 1 represents the casing as a whole, con-
taining the mechanism of nozzle 2 and the
chamber 3 for the accommodation of an
elastic fluid under pressure. Casing 1 is
made up of the two sides walls 4 and 5 and
the distance piece 6, surrounding and in-
closing the mechanism, the whole being fas-
tened together by the rivets 27 as shown.
The walls 4 and 5 may be finished over their
entire inner surfaces or finished at the joint
and at nozzle 2 only, which portions, in any
case, should lie in the same plane and admit
of finishing at one operation.

7 is an opening for the admission of fluid
to chamber 3, and 2 is the orifice or nozzle
through which it is allowed to expand into
an atmosphere of lower pressure and thus
acquire the high velocity to be utilized in
connection with the turbine rotor. The

nozzle 2 is rectangular in section, having
three stationary walls provided by the sides
4 and 5 and the distance piece 6 respectively,
and a fourth and movable wall 8 to afford
the desired adjustment.

The movable wall 8 is just enough thin-
ner than the distance piece 6 to allow of
easy movement with fluid tight joints be-
tween it and the sides 4 and 5. On its back
are projections 9, 10 and 11, which enter
suitable recesses in distance piece 6, and by
contact with the walls of said recesses, serve
to guide the wall 8 in its movements.
Flanges 24 and 25, connecting projections
10 and 11, provide maximum wearing sur-
face with minimum leakage, while slot 26
serves to admit to chamber 16 the shaft 21
and, by contact with it, to limit the adjust-
Ing movement.

Of the guiding projections of wall 8,
number 9 at the throat is most important
for, besides its guiding effect, it serves to so
balance fluid pressures as to leave no tend-
ency of the wall 8 to move in any other than
a straight line parallel to its guides and
thus obviates any tendency to cramp and
bind. To accomplish this result, the length
of 9 is made such that the sum of the mo-
ments about the corner 12 of the guide 13,
of all forces due to fluid pressure in cham-
ber 8 upon projection 9, (represented by
the arrows a, a, a, —) shall be slightly in
excess of the sum of the moments about the
same point of all pressures within the noz-
zle as indicated by the arrows p, p, p, —.
In this way the tendency of projection 9 of
wall 8 is to lie closely against surface 14 of
guide 18 and to slide easily thereon, no
other guide being required as long as pres-
sure is maintained in chamber 3. -

It is to be noted that at the throat of the
nozzle the pressure drops abruptly to about
58% of that in chamber 3. It then grad-
ually drops from the throat to the mouth
of the nozzle, something as indicated by
the relative lengths of the arrows p, p, p, —.
This brings the resultant of all these pres-
sures at a point about 4 the distance from
the throat to the mouth of the nozzle which,
with the reduced pressure along the entire
length of nozzle, admit of balancing with
a comparatively short length of projection
9, acting, as it does, under the higher pres-
sure of chamber 3.

In the chamber 16, back of the movable
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wall 8, between it and the distance piece 6,
pressure is maintained below that in cham-
ber 8 and may be made approximately that
of the chamber surrounding the rotor.
This may be done by means of an open jeint
at 17 or by the introduction of an inclined
duct 18 near the mouth of the nozzle to be
acted upon by the suction of the passing
fluid jet. For the purpose, then, of com-
puting the balancing effect referred to in the
preceding parqomph, pressures a, @, a, —,
and p, p, p, —, represent unbalanced pres-
sures above that maintained in chamber
16. In chamber 16 are also located means
for moving wall 8 forward or back as
specified. The preferred means here shown
consists of a rack 19, attached to pro-
jection 10 of wall 8, and engaging there-
with a pinion 20 attached to a shaft 21, run-
ning to a hand wheel 22 located in an ac-
cessible position. If desirable, shaft 21
may be operated by the turbine governor,
thus making the regulation automatic. In
any case the lower pressure of chamber 16
admits of looser packing and consequent re-
duced friction of the operating connection
which, for automatic regulation, is of prime
nnportance

In the recess between the projections 9
and 10 of wall 8 is located the guide 13 at-
tached to distance piece 6, its opposite sides
14 and 15 adapted to act as guides for xvall
8 when pressure is removed from chamber 3
Near the center of guide 13 is a slot 23 hav-
ing therein a taper pin hole as shown. Into
this hole a short taper pin may be lightly
tapped thus spreading the parts slightly and
compensating for any slight wear that
might occur on surfaces 14 or 15.

From the foregoing the mode of oper-
ation becomes apparent. When, from in-
creasing pressure in chamber 3, or from a
decrease in the power required, power is be-
ing generated faster than consumed, shaft
21 is turned by hand or by the governor in
such a direction as to advance wall 8 of noz-
zle 2 thus reducing its area and consequent
flow of fluid. With decreasing pressure or
increasing demand for power, movement of
8 takes place in the opposite direction with
consequent increase of area and of fluid de-
livered.

Having thus fully described my inven-
tion, what I claim as new and desire to se-
cure by Letters-Patent is:—

1. An adjustable elastic-fluid nozzle com-
prising a casing in which is provided a high
pressure chamber for elastic fluid, and lead-
ing therefrom a nozzle orifice, said nozzle
having all stationary walls identical with
portions of the inner walls of said casing,
and two of said stationary walls being par-
allel planes between which is fitted a mov-
able wall for purposes of adjustment, said
movable wall being provided at the throat
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or high pressure end with a proiection e\-
tenchno into the high pressure chamber
substfmtlmly right ‘1110103 to the nozzle axis
and in the direction of motion of said mov-
able wall, where it lies in contact with a por-
tion of the wall of said high pressure cham-
ber whose finished surface is adapted to act
as a guide therefor and against which it is
held by fluid pressure of sa1d chamber all sub-
stmtialy as and for the purpose set forth.

2. An adjustable elastic-fluid nozzle com-
prising a casing in which is provided a high
pressure chamber for elastic fluid, and Tead-
g therefrom an adjustable nozzle orifice,

said nozzle having all its stationary walls
identical with portiens of the inner walls of
said casing, two of said stationary walls be-
ing p‘u‘qul planes between which is fitted
a movable wall for purposes of adjustment,
said movable wall being provided, near
the throat or high pressure end of said noz-
zle, with two panlld projections or slides,
extending at substantially right angles to
the axis of said nozzle and in “the direetion
of movement of said wall, one of said pro-
jections extending into the high pressure
chamber and the other into an adjacent
chamber of lower pressure; and a combined
division wall and guide, being a part of said
casing, dividing said chambers, lying be-
tween said parallel slides and provided with
a finished surface in contact with each
adapted to guide the same in any movement
which may take place during reduced pres-
sure in said high pressure chamber, all sub-
stantially as and for the purpose set forth.

8. An adjustable clastic-fluid nozzle com-
prising a casing in which is provided a high
pressure chamber for elastic fluid, and lead-
g therefrom an adjustable nozzle orifice,

said nozzle having all its stationary wwalls
identical with portions of the inner walls
of said casing, two of said stationary walls
being parallel planes hetween which is fitted
a movable wall for purpoeses of adjustment,
said movable wall being provided, near the
throat or high pressure end of said nozzle,
with two parallel projections or slides, ex-
tendmg, at substantially 110111 angles to the
axis of said nozzle and in the direction of
movement of said wall, one of said projec-
tions extending into the high pressure cham-
ber and the other into an ‘adjacent chamhber
of lower preqsule, and a combined division
wall and guide, being a part of said casing,
dividing said chambers, Iying between said
pamllel slides and provided with a finished
surface in contact with ecach, adapted to
euide the same in any movement which may
take place daring reduced pressure in said
high pressure chamber, a slot near the mid-
dle of said guide dividing it into two longi-
tudinal prongs, a taper hole, part in each
side of said slot, adapted to have forced
tlierein a taper pin thereby spreading said
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guide walls to compensate for wear, the
whole substantially as and for the purpose
set forth.

4. An adjustable elastic-fluid nozzle com-
prising a casing in which is provided a high
pressure chamber for elastic fluid, and lead-
ing therefrom an adjustable nozzle orifice,
said nozzle having all its stationary walls
identical with portions of the inner walls
of said casing, two of said stationary walls
being parallel planes between which is fitted
a movable wall for purposes of adjustment,
sald movable wall being provided, near the
throat or high pressure end of said noz-
zle, with two parallel projections or slides,
extending at substantially right angles to
the axis of said nozzle and in the direction
of movement of said wall, one of said pro-
jections extending into the high pressure
chamber and the other into an adjacent
chamber of lower pressure; a combined di-
vision wall and guide, being a part of said
casing, dividing said chambers, lying be-
tween said parallel slides and provided
with a finished surface in contact with each,
adapted to guide the same in any movement
which may take place during reduced pres-
sure in said high pressure chamber, and a
rack attached to the slide located in said
low pressure chamber, with pinion and
shaft adapted to operate the same, the whole
substantially as and for the purpose set
forth.

5. An adjustable elastic-fluid nozzle com-
prising a casing in which is provided a high
pressure chamber for elastic fluid, and lead-
ing therefrom an adjustable nozzle orifice,
said nozzle having all its stationary walls
identical with portions of the inner walls
of said casing, two of said stationary walls
being parallel planes between which is fit-
ted a movable wall for purposes of adjust-
ment, said movable wall being provided,
near the throat or high pressure end of said
nozzle, with two parallel projections or
slides, extending at substantially right an-
gles to the axis of said nozzle and in the
direction of movement of said wall, one of
said projections extending into the high
pressure chamber and the other into an ad-
jacent chamber of lower pressure; a com-
bined division wall and guide, being a part
of said casing, dividing said chambers, ly-
ing between said parallel slides and pro-
vided with a finished surface in contact with
each, adapted to guide the same in any
movement which may take place during
reduced pressure in said high pressure
chamber, and means for imparting motion
to said movable nozzle wall operatively con-
nected to said slide within said low pressure
chamber, the whole substantially as and for
the purpose set forth.

6. An adjustable elastic-fluid nozzle com-

65 prising a casing in which is provided a high
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pressure chamber for elastic fluid, and lead-
ing therefrom an adjustable nozzle orifice,
sald nozzle having all its stationary walls
identical with portioms of the inner walls
of said casing, two of said stationary walls
being parallel planes between which is fit-
ted a movable wall for purposes of adjust-
ment, said movable wall being provided,
near the throat or high pressure end of said
nozzle, with two parallel projections or
slides, extending at substantially right an-
gles to the axis of said nozzle and in the
direction of movement of said wall, one of
sald projections extending into the high
pressure chamber and the other into an ad-
Jacent chamber of lower pressure, said mov-
able wall being provided also at each joint
between the nozzle passage and said low
pressure chamber, with a flange extending
into said chamber, increasing the area of
said joint and connecting the main body of
the movable wall with the slide within that
chamber; a combined division wall and
guide, being a part of said casing dividing
said high and low pressure chambers, ly-
ing between said parallel slides and pro-
vided with a finished surface in contact
with each, adapted to guide the same in any
movement which may take place, and means
for imparting motion to said movable wall
operatively connected to said slide within
said low pressure chamber, the whole sub-
stantially as and for the purpose set forth.

7. An adjustable elastic-fluid nozzle com-
prising a casing in which is provided a high
pressure chamber for elastic fluid, and lead-
ing therefrom an adjustable nozzle orifice,
said nozzle having all its stationary walls
identical with portions of the inner walls
of said casing, two of said stationary walls
being parallel planes between which is fit-
ted a movable wall for purposes of adjust-
ment, said movable wall being provided,
near the throat or high pressure end of said
nozzle, with two parallel projections or
slides, extending at substantially right an-
gles to the axis of said nozzle and in the di-
rection of movement of said wall, one of
said projections extending into the high
pressure chamber and the cther into an ad-
jacent chamber of lower pressure, said mov-
able wall being provided also at each joint
between the nozzle passage and said low
pressure chamber, with a flange extending
into said chamber, increasing the area of
said joint and connecting the main body
of the movable wall with the slide within
that chamber, one of said flanges being pro-
vided with an opening to admit to the low
pressure chamber the shaft of an operating
device and adapted by contact therewith to
limit the adjusting movement; a combined
division wall and guide, being a part of said
casing dividing said high and low pressure
chambers, Iying between said parallel slides
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and provided with a finished surface in con- In testimony whereof, I have signed this
tact with each, adapted to guide the same in | specification in the presence of two sub- 10
any mofvement which may take place, and | scribing witnesses.

means for impartings motion to said mov-

able wall opergtivelybconnected to said slide RICHARD OTTO MULLER.
within said low pressure chamber, the whole Witnesses:

substantially as and for the purpose set Harry LusmBavcH,
forth. Jonx McCaLrL.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
‘Washington, D, C.”




