K. BAUMANN.
; STEAM TURBINE.
AP\PLICATIONV FILED AUG.17, 1.920.

1,405,564, - Tatented Feb. 7, 1922

8 SHEETS—SHEET 1.

Al

. J?Hhhilhg’ 8 1
R ET] LAY 20 | -

AN e——
2 T
F RINES

TITTTTTT7 77
NS~

\
\

“ el SEEERAEE
Q

’

’

;‘

A

mmmmm‘\
| ‘%%,pqpoq&&p
00000000000
0 ON OO0 Q
/W 000000 XN
Q 0000 0 000
oW&&”“‘“’
mnm, o,n XXX
0 RN f?
o oooooo
QR A &
_ o JV&?

K

l

A NNANNWN

//////////// 77 % .

fg_-;].:

Aarl 6wnamm/mmm

w BCeurte

ATTORNEY



‘K. BAUMANN,
STEAM TURBINE,
APPLICATION FILED AUG. 17, 1920, - -

1,405,564, . Patented Feb. 7, 1922

8 SHEETS—SHEET 2,

X
N i o
< J » {
'r/’ -'——-I‘ ,7 s'\
Y= = .
14 \%/ \\/l R R
VORRG
‘\‘“ “‘ gg \\‘\““““‘
AN - N

. . INVENTOR
BY [} (] .

ATTORNEY



K. BAUMANN,

STEAM TURBINE.

APPLICATION FILED AUG.17, 1920.

Patented Feb. 7, 1922.

8 SHEETS—SHEET 3.

1,405,564,

. .Q\

INVENTOR

-BY -



‘K. BAUMANN.
STEAM TURBINE,
" APPLICATION FILED AUG.17, 1920,

INVENTOR

ATTORNEY

1,405,564.

I LT T I I TTTLTD

74

7

S

oy

vorssvsorsievd B

...... A

m : £ | K 2 ..Mn\u»\u\
i & £ 9 x , “
B % . VAL el gy s
< o ‘ - N - - —
A : R . / Lo : 8
20 e oL £ P 4 /
0 Ry \ i 2t PN e b
\ o . :
.m \ \ __ “ ) m
=¥ // | ) \ A 3 -7 /4
N 1 : : | \\ “
~ NN 7 /
‘.-_IhHu“:/// _, __._ : 3 R 7,
R \ — , : zzzz2z2
ENRE —=|l]
RN | I !
0/.”N///// __ ____ \\ . “ _r.\ !
| 174
N ’ A4
JS A | Lo
- i~ L 7
Ll | LU AL N N )
B T B i i S == i\n-. S i di
K o Bl
7 , HELA IR/
! |
i
- q¥ L . L [ \ !
{ o
| ' I
v 0 ) J_ |
. “ S . k P
2t —1 2 y




)

K.. BAUMANN.-
STEAM TURBINE,
APPLICATION FILED AUG. 17, 1920.

Patentéd Feb. 7, 1922,

8 SHEETS—SHEET 5.

1,405,564

gy -
T

.la.
1

——— v — l'llllOlulJ‘T-

|

|
19 © ©
1 1

. N |

B FE TS ————
M e iy e e i e e e e e
W a A e et

i

|

1

I

i

]

|

]

)
—

| B2 SXA— ol e e e et

R

T . T T S8 S ST T e e -,
K

o 4
==q==
A

(o]

- e e e e’ e o

INVENTOR

BY

ATTORNEY



K. BAUMANN.
STEAM TURBINE.
APPLICATION EILED AUG. 17, 1920.

Patented Feb. 7, 1922.

8 SHEETS—SHEET 6.

1,405,564,

PALIAARARERRRRR BB BB RGO

e
N S i rivraisarersvssd VI

///,,,/II-IIII’IIIIIIIIIIIIIIII;;

Y
4
4
¢
Q
%,
Q

% : -
"’I’,,,"I’II”III"IIIIIIIIIIIIIIIIJIIA
AMANTErrsasssisurtsteunnaninnuestiAL

29

INVENTOR

. 9chua

ATTORNEY



K. BAUMANN,

~ STEAM TURBINE.
APPLICATION FILED AUG.17, 1920,

Patented Feb. 7, 1922.

8 SHEETS—SHEET 7.

1,405,564

12
7 =
G T 7 A A B O 2 2
TR A\
| ) .
/ g, 38
4 //) l
’llllll 4 ‘llllll ra w - 4 L"
. | H
n .
2910 1%, 7/ /
f 1 &
[ /ﬂ [ / 4
a vara ZZ I IZTTZ LTI T T IT I,
g
s ! !
1 1 11
1 1
r N 4 ’
N H ’ 4
s .Y /33 H
$
1 [ [ [
' H
'
H
4
H

A#
" H \ -
N4 | 33 T W =
. )Y
\J 25NN L2y .
: S sribs ) 35 52 0 x
. 1(3’ i ' %Y
i . 7

ATTORNEY



- K. BAUMANN,
STEAM . TURBINE.,
APPLICATION FILED AUG.17, 1920,

1,405,564, | Patented Peb. 7, 1922.

.8 SHEETS—SHEET 8,

A2 N

e N5 9
i i
| |y
:- | d
e il ST .1!.‘; ===

! A 1 |

] | 8 J

o i J §

P m '

i 1 | i, M 2

:: e j —r TR .
N 4

* ATTORNEY



10

15

20

25

30

35

40.

45

50

UNITED STATES

PATENT OFFICE.
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Specification of Letters Patent.

Patented Feb. 7, 1922.

Original application filed October 4, 19186, Serial No. 123,697. Divided and b’chis application filed Eugust
17, 1990. S8erial No. 404,147,

. .
To all whom it may concern.:

Be it known that I, Karn Baumaxny, a
citizen of the Confederation of Switzerland
and a resident of Urmston, in the county of
Lancaster, England, have invented a new

"and useful Improvement in or Relating to

Steam Turbines, of which the following is a
specification, this application being a divi-
sion of my application’ filed Oct. 4, 1916,
Serial No. 123,697, and renewed Jan. 20,
1921, Serial No. 438,760, '
This invention relates to steam turbines
of the axial flow type, and although not
limited in this respect, is especially applicable
to turbines of this type in which the steam
is led away to the exhaust outlet of the tur-
bine from a plurality of rows of moving
blades. - ' o ‘
" It is one of the objects of this invention

to provide an improved construction of tur--
bine exhaust casing by means of which the-

exhaust steam is conducted from the last row
of moving or exhaust blades, or where there
is more than one row, from some or all the
rows of exhaust blades, to the exhaust out-
let or outlets or the condenser or condensers.

Another object- of the invention is so to
improve the construction of the exhaust cas-
ing of a turbine that the steam leaving the
turbine is uniformly distributed over a large
area of the condensing surface of the con-
denser. In the case of a surface condenser
for example, the steam may be distributed

over the greater part, in some cases sub-,

stantially the whole of the perimeter of the
tube nest. In this way the utilization of the
condensing surface of the condenser to the
greatest possible advantage is ensured.

A further object of the invention is to
increase the strength and rigidity of the ex-
haust casing so that the turbine may be
supported on its foundations from the two
ends only of the exhaust casing. With tur-
bines having large exhaust outléts, as at
present constructed, it is generally found
necessary to support the turbine not
only from the ends but "also - partly
from both sides necessitating the employ-
ment_of ‘a bed-plate supported on girders
between the two main foundation blocks.
With a turbine having its exhaust casing
constructed in accordance with the present

- invention a complete bed-plate is unnecessary

as the turbine may be supported on sole-

plates on foundations provided for the ends

only of the exhaust casing. With the im-

proved rigid construction of turbine exhaust
of this invention the condenser may in many

5%

cases advantageously be suspended direct .

from the turbine exhaust no other support
therefor being provided, and in this way the
use of expansion pieces between the turbine
and the condenser is obviated. In some
cases, however,.the condenser may in addi-
tion be provided with a resilient support.
- Still ‘another object of the invention is
to reduce the cost of the construction of
the exhaust casing of turbines in which the
steam is led away to the exhaust from a
plurality of rows of moving blades.

In a turbine exhaust casing.constructed in
accordance with this invention a -suitably
curved guide or guides are-provided which
deflect the whole of the steam leaving the
exhaust blades outwardly into an approxi-
mately radial direction of flow. The en-
closing walls of the exhaust casing are so
formed as to conduct the steam, which has

been deflected by the guide or guides afore-

mentioned into an approximately radial
direction of flow, to the exhaust outlet or

60

65

70

78

80

outlets of the turbine or to the condenser.

or condensers outwardly in a direction sub-
stantially transverse to and away from the
turbine axis. -Guide walls are preferably

88

also provided which divide the steam leav- -

ing

one or more rows of moving éxhaust .

blades into separate segmental portions.

Said guide walls in conjunction with the
enclosing walls of the exhaust casing of the
turbine form passages which conduct the

90

several segmental portions of steam to the -

exhaust outlet or outlets of the turbine or to
the condenser or condensers where more than
one is used. '

In the drawings,
in section and partly in elevation, of a
turbine installation including a turbine of
the “multiple exhaust” type with my im-
provement applied thereto; Fig. 2 is a view
partly in end elevation and partly in sec-
tion along the line II—II of Fig. 1 viewed
from the right; Fig. 8 is a plan view of the
apparatus shown in Fig: 1; Fig. 4 is a longi-
tudinal sectional view of a turbine cylinder
showing a modified form of my improve-
ment applied thereto; Fig. 5 is a plan view
of a portion of the lower half of the cylin-

Fig. 1 is a view, éa"rﬂy.

9
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der shown in Fig. 5; Fig. 6 is a sectional view
taken along the lines
5; Fig.' 7 is.a view partly in elevation and
partly in section of a turbine - showing a
further modified form of my improvement
applied thereto; Fig. 8.is a transverse sec-
tional view, the left-hand portion, of the
section being taken along the line VII—VTT
and the right-hand half section being taken

along the line VIII—VIII of Fig. 7; Fig:

9 i1s an half

If plan view of the apparatus
shown in Fig,

,»,and Fig. 10 is an half sec-

“tional view taken along the line X—X of

Fig. 7. : :
ﬁeferring now to the drawings for « more

 detailed description of my invention, I

20

show an axial-flow turbine wherein the
elastic fluid or steam is led away to a con-
denser from a plurality of réws of moving
exhaust blades. The_ tarbine includes a
cylinder 1, a shaft 2, and an exhaust cas-
ing 3, the shaft being supported in. bear-

.ings 4 and 4». The bearings are carried by

25
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35
-area of the moving blades 8 and ‘from the

40

49

50

55

" the row of ‘moving blades 8 will be

60

suitable pedestals supported by the founda-
tions 5 as may be seen from ig. 1, or one
of the bearings may be supported by the
exhaust casing structure, as may be ‘seen
from Fig. 4. The exhaust ‘casing is sup-
ported upon the foundations 5 by means of
feet 13 and 14, the latter being preferably

-provided with strengthenirig ribs 15.

One way in which the invention may be
applied: to a turbine of this description is
illustrated in Figs. 1, 2-and 3. In Fig. 1
steam flows to the exhaust from the 'wl%ole

upper portions of the rows of moving blades
8® 8 and 8% ' The curved guide which
changes the direction of the flow of steam
leaving the final row of movin blades 8 is
constituted by a portion 10 of the rear wall
of thé exhaust casing 3 of the turbine,
Curved guides for changing the direction of
steam flowing from rows of moving blades
8> 8 and 8! are constituted partly by the
outer walls or shroudings 17, 18 and 19 re-
spectively of the rows of stationary guide
blades 20, 21 and 22, which are held ‘in posi-
tion by lugs 26 in the guide walls 11, and
partly by curved guides 23, 24 and 25 also
supported in the position shown by the guide
walls 11. The guides 23, 24 and 25 are
curved and flaring as shown and will be seen
to resemble somewhat in shape the bell of a

trumpet. o

With this oogstruction the s'be‘an; eaving
: , deflected
by the curved portion 10 of the rear wall

of the exhaust casing from an. axial into an

approximately radial direction.. The steam -

leaving the outer portion of the row of
blades 8" will be deflected by the shroudin
17 and curved guide 23 from an axial into
an approximately radial direction of flow

whilst the steam leaving the outer, portions

—VTI of Figs. 4 and

1,405,564

of the rows of moving blades 8 and 8 will
.be deflected respectively by the shroudings

18 and 19 and curved“guides 24 and 25 into '
ow.

a similar direction of

The steam’ leaving all the rows of blades
8, 8,8, and 8? is divided circumferentially
into segmental portions by the guide walls

11 and conducted away to the exhaust outlet

70

6 of the turbine, at which point, as will be -

clear from the left-hand' portion of Fig. 2,
all the segmental portions of steam will be
flowing towards the condenser 7 in a similar
direction. :

Figs. 4, 5 and 6 show in somewhat greater
detail than Figs. 1, 2 and 3 the. improved
exhaust casing of this invention adapted for
use with a multiple exhaust turbine, the
constructional details also- being modified
somewhat from those illustrated in the pre-
ceding figures. In Figs. 4 and 5 the turbine
cylinder and exhaust casing only are shown,
the rotor with its moving blades and the
fixed diaphragms containing the guide

‘blades being omitted. As in- the turbine

illustrated in Figs. 1, 2 and 3, the steam in
the turbine shown in Figs. 4, 5 and 6, passes
from four separate rows of moving- blades
to the exhaust. - Curved guides 23 and 25
as shown in Fig. 1 are, however, not pro-
vided, only the central guide 24 being re--
tained. If desired, however, the guide 24
may also be omitted. -

The exhaust casing is increased in width
as 1t approaches the exhaust outlet 6 and is

~ also increased in length towards the exhaust
‘outlet, enabling the width of the casing.to

be still further reduced whilst at the same
time providing passages of suitable, pref-
erably increasing, area for the steam on its
way to the condenser. The lower half of the
exhaust casing is, for convenience in' manu-
facturing, preferably constructed in three
portions as shown, a middle portion 27 and
two _outer portions 28 and 29: The curved
guide-24 is extended some distance along the
passages formed by the exhaust casing and -
the guide walls 11 and additional stiffening
webs' 80 are provided in the outer end por-
tions 28, 29 of the casing. The supporting
feet 14 also provide the necessary support
for the bearing 46 at the exhaust end of the

turbine, as the bearing is carried by the cas-

ing, thus obviating the necessity of provid-.
ing a separate pedestal for this purpose.
The supporting feet 13 are continued under
and formed: integrally with the lower por-
tion of the turbine cylinder as clearly seen
in Figures 4 and 5. The supporting feet 18"
are not, however, connected to any portion .
of the turbine cylinder, subjected to high
temperatures in order to avoid excessive ex-

bine shaft.” The overhung portion of the
high pressure end of the cylinder is con-

w

75

80

85

90

98

100

108

110

115

120

125

g pansion of said feet which might tend to
‘throw the cylinder qut of line with the tur-

139
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nected with the bearing pedestal by an ex-
tension of the lower half of the cylinder so
as to ensure said overhung portion of the
cylinder being maintained central with the
turbine shaft. . ’ _ ‘
The passages which conduct the segmen-
tally divided portions of steam from the
rows of exhaust blading to the exhaust out-

_ let or the condenser may be constructed and

10

15

arranged in various ways as may be found.

most desirable. = Various factors will de-
termine which is the most advantageous wa

in which such passages should be arrang cf’
For instance, one factor to be considered is
the shape and dimensions of the condenser

. as it is desirable, as hereinbefore stated, so

20

25

to arrange the exhaust outlet of the turbine
that the steam may be distributed as uni-
formly as-possible over the greatest possible
area of the condensing.surface. In some
cases it will be found beneficial to increase

the length rather than the width of the pas-
sages, and also to extend the passages in a

direction towards the rear end of the tur-
bine as they approach the exhaust outlet,

-“which will reduce the width of the exhaust

30

36

40

45

50
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outlet and enable a compact outlet to be ar-
ranged. - ' :

In the case of a turbine having three or
four separate rows of moving exhaust blades,
the passages conducting the steam from the
final row of exhaust blades may be so ar-
ranged that when they reach the exhaust
outlet they are more or less centrally lo-
cated at the rear end of the outlet, whilst

_the passages conducting the steam away

from the “earlier and penultimate rows of
exhaust blades may be arranged at the ex-
haust outlet in various ways in front of and
at both sides of the first mentjoned exhaust
passages. - : ;
In a multiple exhaust turbine of the kind
hereinbefore. mentioned one of the types of
exhaust casing heretofore usualy adopted
may be utilized to conduct away-the steam
flowing from the final row of exhaust blad-
ing, the steam flowing from the earlier rows
of exhaust blading being conducted away
by .an exhaust constructed in accordance
with the present invention, v
A multiple exhaust turbine having an
exhaust casing consisting of-a combination
of the two types above mentioned is shown
in Figs. 7 to 10. In the arrangement illus-
trated in these figures the steam from the
upper half of the final row of moving ex-
haust blades 8 is led away through the pas-

“sage 31, and the steam from the lower half

60

.65

of such blades through the passage 32, the
steam flowing from the blades 8 being di-
vided into two valves by a diaphragm 33
of a well known kind. The passages 31
and 32 which conduct the steam leaving the
upper and lower halves of the final row of
exhaust blades 8 are formed by the rear wall

a

of the exhaust casing, the diaphragm 33, the
curved guide 28 and an additional internai

“division wall 34, which is a continuation of

one of the guide walls 11 and forms the end
wall of the passages 31 and 32.

The steam leaving the other rows of mov-
ing blades 8°, 8 and 8% is deflected by the
curved guides 17, 18, 19 and 23, 24 and 25,

‘and the guide walls 11 in the manner here- .

inbefore described with reference to Figs.
1 to 3. In the arrangement described in
Figs. 7 to 10 it will be observed.that a less
number of guide walls 11 is employed than
is provided in the construction shown in
Figs. 1 to 3, and these form passages which
terminate in exhaust outlets arranged as
shown in Fig. 10. The steam from the
lower portions of the rows of exhaust blades
g», 8, and 8! flows through the passages
35, 36 and 37 respectively. The steam from
the upper portions of these rows of blades
flows through the passages 38 whilst the
steam from the remaining portions of these
rows of blades flows through the passages
39 to the exhaust. As Fig. 9.is a half plan
only and Fig. 10 a half section it will be
understood that passages corresponding to

70

75

80

85

90

the passages 31, 32 and 35 to 39 inclusive are -

located in the other half of the exhaust cas-
ing not shown. _ o
From the construction illustrated in these
figures it will be seen that an.exhaust out-
let is provided of a very compact shape.
It should be understood that the dia-
phragm 33 may, if desired, be omitted and

‘will of course not exist when an exhaust

for the final row of moving blades of ‘the
construction heretofore usually employed is
adopted. - . '

In some forms of turbine exhaust casing
constructed in accordance with this inven-
tion, certain portions of the guide walls
may be omitted as these are not necessary
for the guidance.of the steam when adjacent
portions thereof are flowing in substantially
the same direction. On the other hand, for
the purpose of strengthening the construc-’
tion .of the exhaust casing so that the sup-
port of the turbine may be simplified and
the condenser or condensers hung directly

95

100

105

110

115

from the exhaust casing, additional stiffen-

ing webs may.be added, such for instance as
the webs 30 (see Figs. 5, 6, and 10), care
being taken that they are so shaped and lo-
cated that they do not interfere with the
flow of steam, : )

In order that the exhaust casing near its
outlet may have the maximum strength and
rigidity the several passages therein are
preferably so arranged
respect to one another that the walls form-
ing the several passages are so far as pos-

the turbine is supported .at the ends only

120

and located with 125

_sible continuations one of the other. Where

of the exhaust casing the guide walls con- 130



“x

ducting away the segmental portions of
steam should be continuations one of the
other. In some cases it may be desired to
support the turbine by feet located at the
sides only or at the sides as well as at the

- ends of the exhaust casing. In such cases

10

15

the .exhaust casing may be given the neces-
sary strength by providing additional stif-
fening webs such as the web 30 for example.
In many cases the desired continuity of the
guide walls can be secured by suitably chang-
ing the shape and disposition of the various
passages as they approach the exhaust outlet.

While I have shown my invention in a.
plurality of forms, it will be obvious to those -

. skilled in the art that it is not so limited,

20

25

30

85

40

45

50

but is susceptible of various other changes
and modifications without departing from
the spirit thereof, and I desire, therefore,

‘that only such limitatiotis shall be placed

thereupon as are imposed by the prior art

_or as are specifically set forth in the ap-

pended claims. . -

“What I claim is:

1. A low-pressure section for an elastic-
fluid turbine comprising a plurality of rows
of moving exhaust blades, means for chang-
ing the direction of flow of the elastic fluid
from the direction ‘in which it flows be-
tween the blades, and means for segmen-
tally dividing the elastic fluid discharged
from- said blades into a plurality of por-

“tions and conducting it away in separate

streams. :

2. In an elastic-fluid turbine, a low-pres-
sure section comprising a plurality of rows
of moving exhaust blades, an exhaust casing
having an exhaust outlet and including
means for changing the direction of flow
of elastic fluid discharged from said blades
from an axial to approximately a radial
direction and means for segmentally divid-
ing the elastic fluid discharged from said
blades into a plurality of portions and for
guiding the portions for discharge from the
outlet in a like direction.

3. In combination with an axial-flow tur-
bine having a pulrality of rows of mov-
ing exhaust blades, an exhaust casing hav-
ing a plurality of circumferentially extend-

- .Ing guiding surfaces for directing the fluid

55

60

- sociated. with said rows of blades for lead- =

discharged from said rows from an axial
to approximately a radial direction of flow,
and a plurality of partitions within said
casing for dividing the fluid passing there-

‘through into a plurality of segmental por-

tions.

4. In a power-plant installation, the com-
bination with a condenser, of an axial-flow
turbine including a low-pressurq section
having a plurality of rows of moving ex-
haust blades and a plurality of passages as-

ing exhaust elastic fluid to and' distribut-
ing it along the condenser.

1,405,564

5. In a power-plant installation, the com-
bination of an axial-flow turbine and a con-
denser, said turbine including a_low-pres-

sure section having a plurality of exhaust

blades, means for changing the direction of

70

flow of elastic fluid discharged from said .

exhaust -blades from. an axial to approxi-
mately a radial direction, and means for
segmentally dividing the elastic fluid’ dis-
charged from said rows of blades and for

75

distributing the exhausted -elastic . fluid .

along the condenser.
6. In a power-plant installation, the com-

bination with a condenser of the surface

type, of an axial-flow turbine having its

80

axis extending transversely to the. major

axis of the ¢ondenser and Including a plu-
rality of moving rows of exhaust blades and
means for changing the direction of flow of
elastic fluid discharged from each of said
rows from an axial to approximately

85

radial direction, for dividing the elastic dis-

charged from said rows of blades segment-
ally with respect to the latter, and for dis-
tributing said exhaust fluid along the con-
denser. o

7. In an axial-flow turbine, the combina-
tion of an exhaust casing, a plurality of
rows of stationary and_ moving blades in
which the steam is divided into a ‘plurality
of annular portions for discharge to the ex-

- haust casing from the moving blades, means

carried by the stationary blades and the ex-
haust casing for changing the direction of
flow of each annular portion from an axial

90

95 -

100 -

to approximately a radial direction, and a

plurality of partitions carried by the ex-
haust' casing for dividing the radially-flow-
ing annular portions into a
segmental portions. = . : (
8. In an axial-flow turbine, the combina-

a plurality of.

105

tion of an exhaust casing having an exhaust .
outlet; a plurality of rows of stationary and -
moving- blades in which ‘the steam is di- .

vided into a plurality of annular portions
for discharge to the exhaust casing from
the moving blades, circumferentially ex-
tending ‘means carried by the stationary

blades and by the exhaust casing for chang- -
ing the direction of flow of each annular

portion except the last from an axial to
approximately ‘a radial direction, said cas-
in
magnner the direction of flow of the annular
portion of steam discharged from the last
row of moving blades, curved partitions car-
ried by the casing for dividing the radially-
flowing annular portions into segmental
portions, for maintaining the latter in sep-
arate streams, and for controlling the di-
rection of flow thereof so that all of said
portions pass from the outlet in a like di-
rection. :

9. In an axial-flow turbine, the combina-
tion of an exhaust casing having an outlet;

having means for changing in a like

110

118
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a plurality of rows of moving blades dis- .

charging to the exhaust. casing, means for
changing the direction of flow of the ex-

‘haust discharged from said moving rows of

blades from an axial to approximately a
radial direction, curved partition means car-
ried by said casing for segmentally divid-
ing the radially-flowing steam, maintain-
ing the divisions in:separate streams, and
for controlling the direction of flow so that

the steam is discharged in a like direction

with the discharge streams of the last
row of blades arranged centrally and at -
the rear of the outlet and the discharge

streamns of the other rows arranged at the 15

sides and in front of the last row discharge
streams at the outlet. '

In testimony whereof, I have hereunto
subseribed my name this twenty second day
of June, 1920.

KARL' BAUMANN.



