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971,555,

“Ho bl howe iUy coneorn:

Be it kuown thit 10 dowass Fuiromien
MAX Parera, o ditizen of the | nited: States,
vosiaing at Midwankee, in he connty of Mil-

waitkee aml” State of Wisconsin, e il!-»'
vientedeertain new and wsetful lm"u-u\'c-luoms.
i Steam-Turbines, of which

the following is

i specifieation,

This invention velates toan appirntus -for

conr el potestinl crerey of o luent me

i into work, and wore specifiently wny

Lo substantiated in a tisbione i whielow theid
is the Haent siedinnm. o o
The object of the inveniion is (o provide

aoapparatny which is designed to e oper.;

wtcl with the (e wedinm at ligh veloei-
ties Wherehy the size of the apparatus will
e vedoced to w minimum éosidering the
amonnt of energy eonverted uto woik,

In dis specitie application vo turbines the

object is to reduce the munber of working
wheels, ‘ ‘
this invention: it will be” well o ewasisder
the existing appaatuses designed (o convert
enersy into worknod wore specilically, es-
ising (vpes of stewn tarbine, b nsbern

trbines the conversion. of thie vnergy of the

stemn dto work  takes  place i several

wheels instewd of in-u single wWheel, inoeder
to aveid the enormcus. resulting: tuehine ye- -

bty shoubd the entive eonversion of cterpy

ke place inoa wingle wheel, In o oilier
Swordsy the energy of the stenm s by sa-
rious methods fractionnlly: converted for al.-

straction as work by a plieality of wheels,
In the firsi type of stewm turbine, which

will be desternntedd 'l'y,m’ I the wheels revolve

in-n series of closed dambers wid the steam
s pusied to them throngh stationary ex-

panding nozzles: lovated ‘in the walls of the

chambers, In the fiest set of nozzles o part
of the putentinl energy of the steam a pear-

g W prewsire is converted into kinetie
ity of the steam,

energy appenring ap veloc
l‘rm-tll,(-nl y all this converted

- is abstracted in the frst wheel as work in

- chamber,

- merely suflicient to overcome

turning the - wheel, that remaining being
the passages during ita flow to the next

tition between the first and second wheel
chambers the steam, having lost a part-of

its pressure by conversion into work in the

the: friction of

In the nozzles: loeated in the par-

STEAM-TURBINE.

. Specifiention of Letters Patent,
:'AppMention filed January 11, 1904.  Serinl No. 188,562.

kinetic energy |

Spunsion-of the

wheels of the. fiest

~wheel .abstracts as° work

‘wherens in Type 2 the velocit

fivst: wheel s statend, is again: expinded to
the sume initinl veloeity by part inlly teans.

Patented Oct. 4, 1910,

66

foring ity venining potentinl eiergy into

L Kinetic energy appearing as veloeity of the

stenm. - Practieally all this converied kinotie

‘energy is absteacted dn the second wheel s

work in tarning the wheel,
conversion of “encrgy and
work continnes nntil all the

Such feactional
ubstenction ns
potenting enepgy

-l-'nl' the steans s been converted into -wadrk.

In the seeond type of stean ‘turbines,
which will' be desigmated Pype 2, the ex-
steamn takes place in stages.

n the first set of nozzles a part of the po-
tentinl energy of the steam Appearing as

pressure s converted into kinetic . eneigy:

appenring ws velocity of the stenm., Prac-
tieally all this converted kinetie enerygy is
tractionally - absteacted as work in a series

of wheels having stationary guiding vanes
between them., “These guiding vanes have

S “ho effeet onthe expansion or reduction of -
fn enddor- to lend up to the disclosure of |

pressure of the steam, exeept inasmuch as

the Trietion might influence these conditions,

This is the action taking place in the first
stgre, I the pozzles located  between the
fivst and secomnd stages the stenm, having
Jost a part of its pressure by conversion into
Kinetic energy abstracted “us work in the

expuded to the same - initinl velocity by
convertime a part of its remnining potential

Y n,n.nta.ted,‘ in again

60
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energy into Kinetic energy npl)enring 28

velocity of the stenm. - Praction

ly all this

converted kinetic energy ‘is frnctionally ab. -

stracted ns work-in a sevies of wheels haye

ing stationnry guiding vanes between them,.

This is the action tnking

! ‘)luco in the second
stuges - Such feactionn

nbstraction of

enerpy a8 work continues in the successive

stages until all the potentinl energy of the

each stage may, of course, be varied. .
The difference belween these two ty,

is that in’ Type 1 the velocity is developed

00

o

steam hns  been - converted into kinetic
‘energy and abstracted as work, The num.
e of stages and the number of. wheels in

00

for each ‘stage only to the point' where one

the kinetic energy the velocity represen

i Lil developex
for pach stage'to a much higher point and
several wheels are necessary in that

to
{fractionally abstract as work practically all

ractically all of -

108



o
of the kinetic cnoer:y the higher velocity
represents,

Fhe improved type of turbine, exemplify-
ing the prosent fnvention, differs from both
Lype Uand "Fvpe @ just sliscussed. Instend
of converting a"partof the potentisl energy
of the steam sppeiring ng pressure into
kinetic energy nppearing us velocity of the
steam to a point where one wheel abstracts
10 -us work practically all of the encrgy the
velocity represents. it is proposed to- efiect
such » conversion to a point where the
-velocity xepresenting the converted ener Yy
is about- tlle' same us in the case of the
turbine of Type 2, but of lower amount then
complete conversion would afford.  After
such conversion, instesd of fractionslly ab-
steacting as work in o atego including a
RUrien u} wheals practieally all of (2 ener
this_velocity represents as in Type 2, only
a portion of the enérgy the velocit repre-
sentd is abstracted as work in a single wheel,
lonving u remanent kiwetic ener Y repre-
sented by o velocity: preater than the reduc-
tion of velocity taking place by reason of
the abstraction of the energy as work in, the
wheel.  Tbis remanent kinetic energy ap-
pearing as veélocity is augmented in expan.
sion nozzles located beiween the first wheel
nnd a second wheel by & further conversion
of a part of the potential energy of the
stenmn appearing us pressure intg kinetic
cuergy until the veloety reprosenting the
auwrmented energy is'as high as the initial
vui,ocil + A partial abgtraction of energy
ng work then tnkesplace in the second wheel
to the same exten aa occurred in the frat
wheel.  Further ¢onversion and sbetraction
then take placo s before until all of the
potential energy of the steam has been con-
verted into work. "

The -advantage of-the improved type of
turbine over Types 1 and 2 is that the num-
ber of wheels necessary for the conversion
of a given amount of energy into work is
greatly reduced. For the purposes.of dem-
-onstration ‘2 ‘numerical example of  ths
conditiuns obtaining during the conversion
. of a given amount of energy will be statea
60 for cach of the three types of turbine., The

statement. of amounts 18 npproximate sand

in round numbers only. At an injtial pros-

sure of approximately 150 pounds, the
. “velocity attaiped by steam on free expkn-
~bb 8ion is 4,000 feet per second. The kinetic
. enerfy of a mass, m, moving with a velocity,
- v, is )i:opprtionui to half the product of the
"mass by the square Gf the velocity., The
total kinetic enerpy, K. K., of a given mass
-of stenm &t the assnmed
_‘therefore be by the formula , \
R K. Komek 8 where k lu n constant,

: <k 4 0000
Sk 16,000,000, .
<. - Assuming that the change of velocit of

the_steam’in passing through a single wieel

15
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pressure wpuld.

3,600

tien
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to be 800 feet in each tyve of turbina,

velocity nnd energy chenges eppear as fol-
lows, ' : :

. : Type 2. ’ . R

Yelocity of staem alter converson tn ecclh uelle, ..
\'rlu(‘ll" chunge In pasing through each whaol . ...

Veloelty temaining to compensats for friction and
OLHOT BORBEN oo veias i et esunneseeieernensnnrenns . 2

enenyy of steam’ entering ench .

L . ied

Co walt §,C0p8

Kinett o of goom leavt p 1,000,000
Linctia eno 20 lea! o«
v.'/hcel.....t?.y. ..... .y...... ..... .l?\?. ...... L X

“ o 000

Lot bstracted x by ¥ 0%
nstio ane - f 11 €4 wIor .
exch wheelrf‘.’. .................... vonaon ’ =k 3,000, 000—-% 40,000
=k 960, 630

............. . =k 18,000, 6207k $29;¢00
=18, epproxfuantily,

e 2,

Amuiraa (o vheals 1o such atane,
Yaiooity of ntoam after couversion in sach nosalae. ...
Vek':lty change in pawing through first wheel of exch
ntago

Tesaseses sevena erescavanien sesesenanes sseane PP

Velocity remaining for second wheel of each rtage and
to compenceis for friction end other Jossts. ......... 1,400
Veloelty chungoe in paming through sweond wheel of '
caihoiage.........., i I

inetie
- wheel

Numbar of vliopls in Type 1

1,002 fnet.

£33 w

o L

V?loclty vewmatnlug o compsenests friction and other
O

............. ®esestrenctencts stesaneranoracnen

Eioetic enenyy of steam entaring fisgt
wheel of m{ntlae ........ trrecstanes

of steam leaving first

Mage ........... verere, koA
) : -k 1,000

=k 1,000,630
Kinstie omr‘ul aletractsd cs work by
first wheel 6Ach MAT. caayianearans

Kinetic eneryy ofstecirs entering socond
wheel of exi'h ciago

whoel of

Kinetic enemﬂ

kot
wek 1,0000
wk 1,000,030

...... esrssnensens

inetia lnor.x‘of steam loaving stoond
whoel of tach cinge

....... #secsarasnes

’ A~
[Kinatlo energy abutraoted e work b .
rocond whro.oxo( awhlu‘o’ -:Emmo-bm,m

'ﬁa!al kl:euc enuTgy abstracted as work -.’.’o" £ 900,00
y oaoh stage....oooviieeninnnnnaan.. . - 0004
' &k &, 200, 000

Humber of stazes in T, | Y 3| 000, w

: TP 8,0 twh whasls e

8, of two w.
Nuinber of whaoels in Type2............ -; times 3

‘ Twproved Type.
Volocity of steam afier conversion in each nozsle....,
Velocity changs in posing thiough nphmhﬁl....,.. %9 -
Velocity remaining after pacaing through each wheel. 1,200 ¢
xmgue energy of steam entering each
w,

T T Dy v |

3,

. w=k2 000"
Co =k & 000, 089
Kinetly en of slecia leaving aceh
Vhal oo creieaa Joaving sagh e
'-n:am

Kineilo enarsy akstracied co work by A
uchwhn?y.b, =k &, 000, 0002 ), 440,629

- -k 008
Numbar of wheels in tm; ven -lb. 2,859, €19

From thees numerical examples it will bs
seen that in the turbine exemplifying this
invention, the number of whuf- is reduced

¢ two-thirds and one half of thoes in ths ex-

isting types of turbine hersinsbove oom-
pered. . ~

A direct comparison catnot-be mede with
another existing {ype of turbine wherein the
reaction of steam enters 23 an’element of the

2,629 fsat

to

o

o0

k3,090, 0005 1,633, 07
rd it A.a.c .

169

10%

118
150
185

18¢
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pracess practiced by such turbine, Tn that 1 the velocity changes cecurving in

type of machine the steam must be admitted !

throughout. the entive civeamference and

thia eititgey i,lsn §n“mi whvels Lo b shillo

T0

arcessitating . highar veloeity  of turbine,

The lnrger last wheels in tirn limit the safe |
velocity of the turbine and the velocity .

representing the energy abstracted as work
in the first wheels will therefore be less, and
the number of wheels must. be inerensed,
In practice, 42 to 80 wheels are necewmry in

- that type of mnchine, :

16

20

25

30

ab

In the turbine exemplifying this inven-
tion, the kinetie energy abstracted as work
by each wheel is,greater than in existing
turbines, for the resson that this kinetic
energy is not proportional to the difference
between the veloeities of ‘the Huid entering
and leaving the wheel, but is proportional
to the difierence of the squares of (hesn
velocities. . The higher the emtering and
leaving velocities are, with a constunt differ-
ence between them determined by the allow-
ahle speed of wheel, the greater hecomes the
kinetic energy abstracted as work by cach
wheel. o

Referring to the numerieal examples, the
turbine of Type 2 has fewer wheels than the
turbine of Type 1 because in the former the
first wheels of each stage abstruct energy at
high entering and leaving velocitios; but as
pracgically all the kinetic energy appearin
as velocity is abstracted as work in ench
stage, the Inst wheels of énch stage nbstract
onergy at low entering and leaving velocei-
ties. The turhine of Type 2 has more whesls

- than the turbine cxemplifying this invention

-

40

46

50

- 58
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6n

‘because in the latter practienlly nll - the
wheels Rbstrict kinotic energy ns work at
high entering and leaving velocities, ‘The
turbine of Type 2 also has structurnl disad-
vantages innsmuch as it is diffieult (o pre-
vent leakage in the clearance spaces hetween
the wheel buckets and the stationary vanes
‘at the Jarge wheel cirecamfererrce. "In the
turbine of Type 1. and in the improved
type of turbine, the leaknge is much reduced
@8 it can only take place nt the smnll shaft
circumferences and ean ‘be reduced to a
minimnm for this reason. The turbine ex-
emplifying this invention thus possesses the
structural advantage of the turbine of Type
1 in reducing lenkagre, and it improves ‘the
turbine of "Type 2 by a further reduction in

the number of wheels necessary for the same

amount of energy converted, A
‘The disclosure heroin is substantinted on
n steam tirbine of the impulse type. :
In the drawings-=~Figure 1 15 a central
vertical section of the turbine, Fig. 2 is an
enlarged scetional development through the

‘vanes of the wheels and stationary lmssngw
central ’

of the ensing. Fig. 3 is an enlargec
vertical section of the vanes and passages,
Fig. 4 is & dingrammatic view ilustenting

md 2 and in the improved tyvpe, ol §
after described. ‘ .
ki 0 the digwiig the vge

s omnde §nCtwo parts to fau:l\_lmlo fssen

and disumniling. . TCis closed at the e
the inlet 3 and the exhrust head 2. T
bine shaft is supported in benving:
passes through stufling boxes in the

In the inlet hiead 3 s formed an
steamy chnmber 4 provided with inles
snges 5o Nozzle passages 6 are forn,
the inlet head 3 and conuneet the m
stenm chamber 4 with the first wheel
ber T of a series of such chaibers fory
the cusing 1. The first wheel S of a

of wheels mounted on the turbine sh
loented in the fivet chember 7, and »
A partition 9 separates the fiest .chan
from the second chamber 10 in which
eated the second wheel 11, and in the
tition 9 arve formed guide nozzles 91. |
next paptition ave formed guide nozz
amd so on throughout the turbine.
lust whee! of the series is located in tl
haust chamber 13 connecting with the
denser, not shown, through the exhaus
sage 14, The circumferential extent ¢
passages through the partition walls |
guide nozzles increases from inlet to ex
of the turbine and us stenin ut high ve
haa to be reversed in direction and exp

_to higher velocity, guide vanes 15,

are placed in the guide nozzles to ¢
reverse and direct all parts of thoe stre
steam passing through the guide nozzl

The process practiced by the turhin
closed 5:4 to convert in the nozzle ¢ tl
tentinl energy of the steam coming
the boiler and appeming as pressure
kinetic energy appearing as l‘ligh vel
Kinetic energy is then partially abstx
us work by the first wheel 8 and the
unent kinetie energy of the stenm leavin
wheel appearing as comparatively hig
locity is angmented by a further conve
of part of the potentinl enorgy in the s
in the gnide nozzles 91, the (ﬁn-ctio'n of
being reversed at the same time. K
cnergy is then further partially abetr
ns work by the second wheel 11 and, 1
fore, the ‘remaneat kinetic energy o
stenm leaving the wheel 11 appearir
comparatively high velocity is nugm
by a still further conversion of part o
potential o.ucx;kg'v in-the steam in the {
nozzles 12, Similar abstraction and
version take place until the steam is fi

exhnusted of ‘all its ¢potential energy

passes to the condenser.

In Kig. 4 is shown a comparison of
grams of the three types of turbine he
fore discussed. -The changes in veloci
steam are represented as ordinates and

tion along the length of the turbine




<

ahscissse. The comparison shows the rela-
tive number of wheels used in ench tg'pe for
the same amount of energy converted. - The
disgrams illustrate the numericnl examplea
'3 presented hersinabove except that they are
chown for only half the ameunt of energy
in_the entering stesm thus showing on cﬂ
half the number of wheels neoeesnry_i%re:

ty
19 ?x.; all three types nozzles are used to con-
vert potential energy to kinetic energy from
any velocity of steamn below 200 feet to a
higher velocity. When the direction of the
steem at high velocity is to be changed, a
16 guide will-be used, as indicsted in the dia-
: q:‘.m for Type 2. When the direction of
. the flow of steam at & high velocity is to be
changed, and at the same time
energy of the steam is to be converted into
20 kinetic energy to augment that represented
by:the high velocity, s combined guide and
nozzle is used, as indicated in the improved
type. When the direction of the flow of
steam at any velocity below 200 feet is to be
25 changed, no guide is necessary, s the fric-
tion “of the steam in the paseages is low.
Any form of communication from the wheel
- discharge at low steam velocity to the next
nozzles 18 sufficient. o : ‘
In the diugram of Fig. 4, it will be seen
that in Type 1 the energy of the steam un-
' deraoee & conversion in & nozsle from po-
tential to kinetic and -appears with a ve-
locity of 1000, It then passes through the
.26 first wheel losing velocity by abetraction of
kinetic energy as work 'Iy tho wheel until
"it leaves at about 200. This velocity is so
low ss to require no s&dnl guide in revers-
_ ing the direction of flow and any form of
40 communication between the wheel dischar
and the next nozzle will be sufficiert. The:
energy of the steam under a second con-
. version in this next nozzle from potential
. to kinetic and sppears with & velocity of
45 1000 when it is passed to the second wheel.
This series of changes is repeated until the

30

energy of the steam is axhausted, its prea-
' Sure ming so low as to preclude its being
further used.

60 In Type 2 the energy of the steam under-

gm.n conversion in & nozzle from potential
kinetic and appears with a ve ocity of
16800. It then through the first wheel
-losing velccity by abatraction of kinetic en-
. U8 ergy as work by the wheel until it leaves
at about 1000. ~ The direction of flow of
‘steam at this velocity is then reversed
through a guide but no conversion of energy
takes place therein. It is then paseed
() tbroug‘g the second wheel losing velocity by
further. abstraction of kinetic enorgy as
work b{ the wheel until it leaves at aboub
£00. The steam is then prased through an
dornf of communication to.a second noxzle

potentinl

971,666

wherein it undergoze & similar chlnfo )
in the first' noxzle, appearing with a veloci
of 1800. It is then pasicd through t
third wheel. This series of changes is r
[:ented until the energy of the steam is o
nusted, es before, c :
In the improved type the -energy of {l
steam undergoes a conversion in a nozz
from potential to kinetic and appears wif
a velecity of 2000. Tt then passes throug
the first wheal losing velocity by abstractic
of kinetic energy as work by the wheel unt
it leaves at about 1200, It then passes at th
high velocity toa combined nozzle and guic
where its direction of flow is m\:enef:n
at the same time further conversion of P
tential into kinetic enerfyy takes place they
in and it again appears with a velocity ¢
m.'lttmphmto'qaecondv_vee
‘This series of changes is repeated until tk
energy of the steam is exhausted, as befor
Itgxould‘be noted that the successive cor
versions in the turbine exemplified are nc
the small quantities of energy heretofor
converted to com te and restore fric
tion losses, but are so substantial as to b
abetracted as work, and such abstractio
actually takes place when tha fiuid move
the wheels.. But the abstraction is not com
lete and at points just befors the fiuid er
ers 8 nouleggetween wheels, there still re
meins in the fllid kinetic energy sufficien
to ba abstracted as wotkg;lt:ut such kineti

energy is not actuslly abetracted as wor
nntil later. In this manner work is sb
stracted by the wheels and the velocity o

the fluid irected to & wheel is higher tha
its velocity as it passes from the precedin
wheel which latter velocity represents Ia
netic energy-so substantisl as to be converti
ble into work later.

It should be noted that the nbetraction o
energy s work by the wheals except poe
sibly the last, takes plsce preferably at th

same hi of wvelocities. In the dia
sram Fig. 4, these ra are between 1204
and § foot and all the wheels are then

represented as working at these ranges.
It should be.understood that it is no
desired to befimited to the exact detsil:
of construction shown and described, fo
obvious modifications will occur to a persor
skilled in the art. - .
It is claimed and desired to sscurd by Let
ters Patent,—" S ‘
1.In a ﬁd turbine, mesns providing 1
path for the flow of & fluid through the tur
bine including in combination, means. fo
establishing in the fluid a high initial veloc.
ity, a scries of seis of movable vanes. anc
menns located belween sets of vanes for in.
creasiug the velocity of the fluid issning
from the preceding set of vancs; the lnsf

thres means coacting to feave a gubstantially
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high velocity i the fluid as it passes from.
cach set of vanes delivering to the velocity
inereasing mewnw, R '
2 In an elastic thuid turbine, menns for
estublishing a flow of flaid therethrough in.
cluding in combination, means for expand-
ing the fluid (o a hig-in iuitinl “velocity, o
series of sets of movable vanes, and means
loeated between sets of vanes for reversing
and anerensing the velocity of the flow of
the Huid issig from te"preceding st of
vanes, the Just theee menns-coneting to leve
0 substantinlly high velocity in-the fluid
as it pusses from a set of vanes delivering
to the reversing and velocity inerensing
LOTCHEIEN : - S s
B0 an elastic fluid turbine, means for
establishing a fHow of (uid therethrough -
cludinge in- combination, a nizale for ex-
punding the thuid-to a high initinl veloeity,
# series of sefs of movable vanes, and ‘o

nozzle located between adjacent sets of vanes

for expanding the fluid issning from the pre-
vidling set of vanes to approximately initinl
veloeity, the ast three means coacting to
leave a substantinlly  hipgh velocity' in the
fluidd 15 it passes from n st of vunes deliver-
ing 1o one of the nozzles, : :

4 Inoan elustie faid turbine, means for

establishing a flow of fluid therethrongh in- -

eluding in combination, a nozzle for expands
ing the fhuid to w high initinl veloeity, a

series of sets of movable vanes, and a nozzle
buentedd Detween” ndjncent sets of vanes for

reversing and ineressing the veloeity” of ‘the
flow of tive fluid issning from the preceding
set of vanes to approximately initial veloc-
ity. the lust three means coneting to lenve.

o substantinly high- velocity in the finid

40

08 it passes: from a set of vanes delivering:

to one of the nozzles, o
5. Incan elastic luid tarbine, the combinn-

tion of a ensing, walls dividhing the easing

Sinto a plueality of ehambers, aw inlet wnd

860

an-ontlet for’ the easing, a shaft. a series
of wheels on the shaft one located in each
of the chambers, vanes on the wheels, and
nozzles in-the walls of the ehambers for
directing fhiid to the vanes, each nozzle ex-
punding the flnid to u high veloeity and
concting with the passagos hetwven the vanes
to leave a substantially high veloeity in the

‘form. of work,.

fluid us it pusses from u set of vivnes deliver-

img to. one. of the nozzles. '
6. In an elastic fluid turbine, the combing-

tion of n ensing, walls dividing the casin

“into n pluratity ‘of chnmbers, an inlet, ane
“anoutlet for the casing, a shaft, a series of

wheels on the shaft one located in ench of
the chambers, vanes on the wheels, and noz-
zles in the walls of the chambers. Vllo‘r direct-
ing fluid to-the vanes, the infermedinte noz-

nozzle expanding the fluid to a high velocity

“and: concting with the pussnges between the

vanes to leave o substantially high velocity
in the fluid as it passes from'a set of vanes
delivering to one of the nozales.
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zles also reversing-the flow of the fluid, each-

G5

7..In combination with an elastic fluid

turbine, means providing a path for the flow
of n fluid throngh the turbine including n
stutionary nozzle receiving the fluid at o
high velacity reversing its flow and expuand-
ing it to a substantially higher velocity. -
8. In combination with a. fluid  turbine,
means providing=a path for the flow of a
fluid: through the turbine inclnding station-
ary means receiving the fluid at a high
velocity and delivering it at a substantinily
higher velocity. ‘ :
D In a devien for converting energy into
work, the

energy in the kinetie form at'a high velocity,
lmpulse receivable means to which -said

fluent. medium. is directed for abstraction of.
" H)m'ﬁon only of said kinetic energy at high

veloeities ‘in the form of work of moving
said “impulse receivable means leaving . in
said medium kinetic cnergy at substantially
high velocity,
the remanent kinetic energy of said fluent
medium by conversion of n further portion
of energy to the kinetic form at a high
velacity, suid fluent, medinm being again di-

rected-to snid impalse: receivable means: forr

further abstraction of kinetic energy in the

and means for augmenting
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combination of meuns for estab- .
lishing in a fluent medium a pottion of the
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In testimony whereof T aflix my signature

Jin presence of two witnesses,

' JOMANN FRIEDRICH MAX PATITS
Witnesses: o

W. G. StapkwratiER,

Axtaony P, Hauex,




