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To all whom it may concern:

Beitknown that T, Jrsse Livcony Horu ES, 9
citizen of the United States,and a resident of
Butte, in the county of Silverbow and State
of Montana,haveinvented a new and improved
Dam, of which the following is a full, clear,
and exact description. -

The invention relates to metal dams, such
- as shown and deseribed in the application for
Letters Patent of the United States, Serial
No. 178,856, filed by me Qctober 28, 1903,
and aliowed July 9, 1604.

The object of the present invention is to
provide a new and improved dam for rivers
-and other waterways to permit of utilizing
the dammed-up water for use in power plants,
for irrigation, and other purposes, the dam
being arranged to prevent or retard the COT'-
rosive action of the water and air on the metal-
work of the dam, to properly brace the dam
and hold the same sgainst tipping over in an
upstream direction when the water is with-
drawn, and to protect the structure against
ice, logs, and other Hoating matter.

1he invention consists of novel features and
parts and combinations of the same, as will

be more fuilydescribed hereinafter and then
pointed out in the claims. |

A practical embodiment of the invention is
represented in the accompanying drawings,

forming & part of this specification, in which

similar characters of reference indicate corre-
sponding- parts in all the views. -
Figure 1 isa sectional side elevation of the
Improvement.
view of the same. . Fig. 3 is a pilan view of
the same. Tig. 4 isan enlarged cross-section
- of part of the upstream oracings, the section
being on the line 4 4 of Fig. 1. ¥ig. 5 is an
eniarged sectional plan view of the improve-
ment on the line 5 5 of Fig. 1. Hig, 8 is s
transverse section of the same on the itne 8 &
of ¥ig. 5. .Fig. 7 is an enlarged sectional
pian view of the improvement on the line 77
of Fig. 1, Fig. 8 isa sectional side elevation
of the same on the line 8 8 of Fig. 7. Fig,
9 1s an eniarged cross-section of the fastening
device for securing

bracing.
of one of the metallic rods covered with a pre-
servative fabric to prevent corrosion. Hig.
111s an enlarged sectiocnal plan view of the

gear for operating s slnice-gate, the section
" being on the line 11 11 of Hig, 1. Fig. 12 is
& cross-section of a pair of truss-rods and their

Hig. 2 is a downstream face.

the cross - beam of the |
wooden grate to the uppermost truss-rod of g |
Hig. 10is an enlarged cross-section

connecting member. PFig. 138 is a cross-sec
tion ot one of the truss-rods and ap anchor-
block thereon. Fig. 14 is s face view of g
portion of the metallic part of a dam structure
of modified form. Fig. 13 is a sectional side
elevation of the same, the section being on
the line 15 15 of Fig. 14. Fig. 16 is a sec-
tional plan view of adam structure of modified
form, the metal-work of which is shown in
Figs. 14 and 15, the section being on the line
16 16 of Fig. i4. Fig. 17 is asimilar view of
another modified form of the Improvement.
if1g. 181s a sectional side elevation of the same

-on the line 18 18 of Fig. 17, and Hig. 19 ig a

side elevation of one of the posts of the main
dam structure. | ;

The dam extending across s waterway A
consists in its general consiruction of g dam
structare B, formed partly of metal and partly
of concrete, the said structure being embedded
at its bottom in a transverse recess A® in the
bottom A’ of the waterway, and the said struc.
ture 1s also embedded at$ its ends i the sides
or banks of the waterway, so zs $o dispense
with abutments and other masonry, and the
sald dam structure B is braced by bracings in
the form of truss-rods C, extending on the

.upstream side of the dam and connected with
‘upstream anchorages . held in the pottom
A’ of the waterway, the said truss-rods O

being embedded in conecrete which forms a
wing for the concrete of the dam structu re B,
The foundation of the dam structure Ris

similar to the one shown and described in the

application above referred to—ibnag is, it con~
sists of an upright transversely - extending
metallic plate E, resting on the bottom of the
said recess A® formed transverseiy in the wa-

terway, the said plate being provided at its
lower end with metallic strins I to form s

broad bearing-face for the said vlate. The

concrete ior the dam structure embeds the
plate E and the remalning portion of the re-
cess A® is filled with hydraulic cement, con-
crete, or other material, as plainly indicated
in Fig. 1, to securely hold the foundation-
plate and its conerete portion in position in
the bed of the waterway, . - |

‘On the top of ‘the foundation-plate B are
set posts K, spaced suitable distances apart
and each consisting, preferably, of two spaced

“double L.-b2ams B and F* (see Rigs. 5, 8, 7.

and 8,) connected with each other at'the up- -
stream side by u plate B to the projecting
side of which is secured the facing of the dam

siructure B, the said facing consisting of metal
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One or more sluiceways Q are provided for
the main dam structure B, and each siuiceway
 is arranged preferably mid way between ad-
Jacent bracings, and each siniceway is pref-
erably in the form of g casting seb in and se-
cured to & face-plate (3, as plainly shown in
Fig. 5, refererice being also had to Higs, 1
and 2. On the upstream side of the slnice-
way ) are formed suitable guidewsays for a
gate ' toslide in in & vertical direction, the

selc gate being held on the lower end of a |

rod 7, provided at its upper end with rack-
teeth %, in mesh with & pinion (7, {see Fig.
11,) secured on one end ofs shaft (J°, mounted
bo turn in a suitable bearing Q°. sttached to
8 facing-plate (& and extending through the
concrets filling I at both faces thereot. o
- On the downstream end of the shaft ()’ 1s
secured & hand-wheel Q7. which when turned
by the operator causes the shafs 0’ and the
pinion ' to rotate, so that the pinion Q* acts
~ou the rack-teeth Q° to cause the gate (Y to
slide upward or downward, according to the
direction in which the hand -wheel Q7 is
turned. In order to hold the rack Q° in en-
gagement with the teeth of the pinion & a

retalning pulley or roller Qf is provided, {see

Hig. 11,) engaging the back of the said rack
and journaled in suit
“the main bearing Q.
A distance bslow the hand-wheels O 15 ar-
ranged & transverssly - extending running-
~board R for the operator to stand on while
turning the hand-wheels Q7; the said running-
board R being supported on brackets B, at-
tached. to the downstream face of the main
structure B, . By the arrangement.described
it will be seen that the wheels Q" and the run-
ning-bogrd R are located under the spillway
P, which -fhus forms g protector or heod to
prevent water passing over the spillway from
reaching” the operator manipulating  the
wheels O, L
The metal siructure and the congrete for
the main dam structure R may be differently
arranged, especially when it is degired to build
i heavier and stronger dam. Hor instance,
8s shown in Figs. 14, 15, and 16, each post F
1s formed of

apart and.-having flanges F® extending in op-:

posite directions and at obtuse angles to the
members E° B, as will be readily understood
by reference to Fig. 16. Thenetal facing of
the dam in this case s preferably formed of

two plates " and G secured to the oppo-
sitely-disposed flanges F® of adjacent posts,
and the face-plates G’ and G* are arranged at
an obtuse angle relative one to the other and
their adjacent ends

other by an angle-iron G°. The truss-rods ¢

are connected by their pins (Y with the spaced

members ¥° and ¥ of each, post. ~. -

Inorder L0 support the conerete hlling I°, a
SuppoTt is provided, consishing, essentially, of
iransversely-extending tubes or pipes S, hay-

| also passing through the

able bearings formed on

two members F° and ¥, spaced

are connected with each |

ing their ends formed with interior sCrew-
threadsengaged by bolts &/, extending through
the members ¥ and F7 of g post, the bolts &'
spacing-biocks F"
between the members F° ¥7 of the post, and
the said ends of each tube S abutting against
the opposite faces of adjacent posts. To the
several tubes S are secured vertically-extend-
ing grate-bars S* by the use of suitable clip-
bolts 5° and clip-bars 8%, |

By reference te Fig. 16 it will bhe seen that
the concrete filling I° is only on the upstream
side of the dam structure B: but this filling
1” is joihed by the concrete fillings ¥’ for the
several bracings. . The filling 1* also passes
between the spaced posts F* and F and is re-

tained in position therein by a connecting-

plate FY, riveted or otherwiss fastened to the
p |

Hanges F* of the members F°and E” at the
downstream side of the dam structure. The
plates FY extend the entire length of the
POSLS. - - SR

In the modified form shown in Figs. 17, 18,
and 19 each vertical post is formed, essen-
trally, of three flat members L, T, and T% of
which the members T and T are the ouiside
memoers and the member T is the middle
member, placed between the members 1 and
T, the three members veing riveted or bolted
together. The members T, T, and T* for 2)
post 'of considerable length are esch made in
sections, the sections breaking. joints, as
plainly indicated in Kig. 19, to* give the de-
sired strength to the post. The outside mem-
bersTand T are provided on the downstream
side of the structure with flanges T¥ and T,
to which the face-plates G*are riveted or oth.
erwise secured, the said face- plates (3, as
shown, being preferably curved and made of
one single piece instead of three. parts, as

shown in Fig. 16 and previously deseribed.

"T'he support for holding the concrete illing |
" in place on this post (T 1" T*) consists of
tubes 8°, similar to the tubeg & previously de-
scribed and likewise fastened toad Jacent posts
oy bolts 3.  (See Fig. 17.) in this case the
metallic grate-support, consistingof the grate-

bars S° is omitted, but the same may be em-

ployed. The truss-rods (! for the post shown
1 Fig. 17 ave provided with forks (7%, strad-

dling the members A, T and T of the corre:

sponding post and secured to the same by the

truss-rod pin ', extending
members,:

By the arrangement deseribed and shown
the metal-work of the dam, with the exeep-

through all the

61on of the cap N and the gates and their up-
erating mechanisms,

1s embedded, and hence
protected by the walls of concrets. hydraulie
cement, or like material against the corrod-
ing influence of the water and air to insure
long life of the dam. ' "' | _'

The metal-work bt the dam forms in itself -
8 water-tight structure; hut by the addition
of the concrete fillings the efliciency of the
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5. A dam provided with a transverse metal
Jam structure. o bracing connected with the
3 .fd dam structure unstreamwardly from the
bad CT08 ssed shereby, s conerete filling for em-
o thae said dam structure, and a con-

or ew mlmw for e ‘,...nheddmo‘ the said bracing

and integrally united with the dam-structure
£13:
31N,

6 A f:.if—:-s..m cotpurising 4 transverse metal
cure consisting of spaced posts, fac-
_1.1‘}5;' g}i&ta&s connecting “the posts with each
chbher, a concrete su a)pm't and s concrete fill-
' {ioe-sald support and facing-plates.
A dam mm; ising a transverse dam
ture consisting oi mﬂeed nosts, facing-
_ o the said posts, a support for
the conereta 2 ;i;mi}ed to the amd facing-plates,
LG ¢ o said sup-
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p@'r““ ana egainst ‘Lhe facing- pia,i:

Q. A dam comprising & Lmnsvezse dam
structure consisting of %p{wed posts, facing-
nintes sesured to the sald posts, supporis 1or

the concrete on both faces of the said facing-
slates, and conerete fillings on both faces of
the E":.-Eiid olates and held on the said f%up“pm"tb.
g, A dam mﬂmmm 2 m'::msvﬂmﬂ da
ﬁ‘tmm‘;'zrﬂ consisting of spaced posts, mcm
plates secured to the said posts, supports £or

et
T
D
Ca {D
-
"

n T

wnd ﬂmcmm Gliings on both faces ot

ps
LD
e
=
w0
40
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i nlates, held on the said supports, the
latter being ﬂmﬁﬂﬁfmd in the m%rete ﬁilmgs
1(}‘. ﬁx da,m CoMm tams;mw spaced posts, tacing-

CONCY ‘i) Hﬂ ween the peﬁtsﬁ and 2, concrete
Alling held on and embedding the saia sup-
nord, he Hing coverls 1o the face of the piates
i. A dmm wnmn sing 8 raebal dam struc-
ture, 8 concrefe filling for the same, and a
spillway for the dam, consisting of metal bars
astached te the said dam structure at the up

Ei.-

ry and a concrete ﬁ‘ﬁmﬂ' on the said bars
and orating. -

12, A dam emm}ri sing a metal dam sbruc-
ture, a conerete filling for the same, and a
apiliway for the dam, consisting of meta] bars

k. »

atieched to the said d vin strueture ab the uwn-

[v

ner end thereof, a metal grafing on the smd
hars, a concrete filling on the said bars and
sraving and planks covering the said concrete
fitting. |

mpmsm
aimﬂ‘ tor the sam@ and a

»
i
{- L]
i

(D

W
spitlway for ah.a s:} ¥i, consisting of m etal bars

13 88l "‘i dam structure al the up-
a4 thereof, s metal o %um,ﬂ on the said
bars, 8 concrele ﬁm‘iw on the said bars and

tvonsvarse wooden bars embedded in

the top concrets fi Ew; and planks arranged
iensthwise and sepured to the said bars. |
14 A dam comprising a metal dam sirues
tare, & metal bracing for tl“;e. same, a main
conerste Mling for the sald stiueture, 4 con-
crate Glling fod the Sa,if:.l bracing, forming a

orete on both faces of the said facing-

ser end thereof, s metal grating on the f-‘*ald'

a metal dam strue- -



wing extending from the main concretﬁ filling
of the structure, and a protecting-cover for
the top.of the said concrete filling for the
bracing.

15. A dam CGI‘inI‘lSlHU’ 2 metal dam struc-
ture, a metal bracing for the same, a mazin
concrete filling for the sald stmeiure, a con-

crete filling fo* the said bracing, forming a.

wing ezuendmu trom the main concrete hllmﬂ'
of ‘the structure, the top of the said mncretb—

filling wing bemr‘ mchned and a cover for uhe |

said top of the ﬁlhnﬂ'—mnﬂ' ,
16. A dam eompr‘:{smg 2 metal dam stmc-

ture, a metal bracing for the same, a main

concrete filling for the said stmctm*e 8 con-

i
crete filling for the said bracing, forming a

wing extending from the main concrete ﬁ]hnﬂ'

of the structure, the top of the said concrete- |

filling wing bemg inclined, & cover for the
said top of the ﬁllmﬂ-wmg, and' a cover for
the top of tlre said main concrete hllmo* for
the structure: SR

17. A dam comprismg ) metal dam struec-
ture, a metal bracing for the same, a main
concrete filling for the said str uctme % con-
crefe filling for the said bracing, formmfr a,
wing e'{tendmﬂ* from the main concrete hllmg
of the strueture the top of the said concrete-
filling wing bemﬂ' inclined, a cover for the
sald top of the ﬁllmﬂ'-wmg, a cover for the
top of the said main concrete filling for the
structure, and a metalilc cap over the id
COVers. -

18. A dam comprising a metai dam ,é,i..ruc-
ture, a metal bracing for the same, a main
concrete filling fir the said strueture, a con-

crete filling for the said bracing, tormmn 9|

wing extending from the main concrete hllmﬂ'
of the str uetme the top of the said concrete-
filling wing bemg inclined, a cover for the
said top of the hlllntr—wmg, cover for the
top of the said main concrete ﬁlhn-:r for the
structure, a spillway of ‘metal and concrete,
extendmﬂ irom 'the upper end- of the said

structure A plankmw covering the top face of -

the SplllW&Y, and a cap covermg the sa,ld Cov-
ers and the pldnklﬂﬂ

19. A dam comprising & main ntructme of

metal and concrete, and a bracing of metal
and concrete, the meta,l of the bI‘d,C,an con-
necting with the metal of the main structure
and the concrete of the bracing connecting
witn the c,f;mc:eue of the main structure, to

form a wing for the same, the said metdl of

the main structure being con&tltuted In part

of undivided face- plates. -
20. A dam comprising 2 main structure of

metal and concrete, bmunﬂ‘ of metal and
concrete, the metal Of the bracing connecting
‘with the metal of the main structure and hlae
concrete of the bracing connecting with the
concrete of the main structure, to h}l 1 & Wing
for the same, and a spillway mcmlmu down-

wardly, inclined from- the upper end of the

sald main structure, the spillway being metal,

Tor the same, the concre
ing an mchned topj and a wooden covering

crete.

511 ' o )

{

concrete and & waoden covering, the spillway
métal being supported from the metal of the

- maln structure and the covering belng on top

of the concrete.

-21. A dam comprising & main structure of
metal and concrete, u bracing of metal and

_concrete the metal of the 1}1‘&01110' connecting
‘with the metal of the main structure and the

concrete of the bra...,mﬂ’ connecting with the
concrete of the main structure, to fm; m a wing
ete of the bracing Lav-

for the smd top.

22. A dam provided with a metal bmcmg
e&tendma' upstream and anchored in the bhed
of the waterway, and a concrete {ﬂimu am-
bedding the said bracing.

" 93, A dam promded Wlth a bracing formed
of truss-rods spread | in fan shape and having
a’ common anchorage, and a concrete filling in
which the truss-rods are embedded. |

24. A dam provided with a bracing formed
of truss-rods spread in fan shape, and Con-
necting devices connecting adjacent truss-rods |

“with each other at points between their ends.

- 25. A dam provided with a bracing formed
of truss-rods, a concrete filling in which the
truss-rods are embedded, and an(,hm blocks:
on the truss-rods and embedded in the con-

. 26. A dam pzmﬂded mth a bmcmu formed

Qf truss-rods spread in fan shape, connecting
‘devices connecting. adjacent truss-rods with

each other at points between their ends, an--
chor-blocks on the said truss-rods, and g con-
crete Glling embeddmw the said truss-rods,
the connecting devices and the smd anchor-
leCkm . -

- 27. A dam prowded with a series of Spaced |

| bmcmu'% each formed of metal and concrete,

and & protector secured to the bracings and
extending from one to the other.
28. A dam provided with a series of spaced

bracings, each formed of metal and concrete,

the metal being embedded in the goncrete, and :
a wooden protecting-grate secured-to the brac-
mngs and extandmu over th bmcmus from
one to the other.

29. A dam provided with a series ot spaced
bracings, each formed of metal and concrete,
the meta,l belng embedded in the. conuete dnd
a wooden protecting-grate comprising b1 a1ns-
verse beains {‘-mh{l-:hlul in the said conerete
and attached to the metal and longeitudinal
gmt@-hdr& attached to the said beams. |

30. A dam provided with a spillway of
H]Ltd] conerete wnd a woo{len covering for the
concrete, . -

31, A dam provided with a aplllwav of
metal, concrete and a4 wooden covering for'the
LUIILIGEL, and a metallic cap over the top of
the dam and th{, upper portion oi‘ the said
covering.

3. fk dam plowded with 2 splﬂwm, of
metal, conerete and a wooden covering for the
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f.A dam }i’mfid d with o bracing formad

of truss-rods, aod devices connecting ad jacent
'{-1*1_155-1*04}5 with each other between their e'ﬂ&:‘.
19, A dam provided with a bracing formeoed

h the
s
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k

of truss-rods, a conerete filling in whic
y

Lruss-rods ars :}..t,t.ﬂ dded, and anchor-blocks
on the trusa-rods embe dded 1n the concrewe

b
snd provided Witi' projecting prongs.

19, A dam vrovided with 2 sevies of spaced
1}1'u:~rwa Laving common anchorage, and eacn
enee formed of mefal and conerefe, and @

-

iy oty one o the other. |
44 1;.,111 provided with » series of brac-
INeS ’f‘-i“ fan shape and hav *n:gr ::';mi"m(m
anchoragze a L}:w cnd, each ‘brace formed
mmuﬁ and conercte, the metal being a':t'z";bed-
ded m'i} conerete, and o protecting-gt
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cursd 60 tlm hracings and extending ther
over and from one to the other.

45, A dam provided with ametallie posteon-
sisbing of at 1{* ash thiree n’wmhvh of which Swo
wrothe ootside members and one 15 the notd-
e siember, placed betwoeen the gutside men-
bers, the latter baving mtegr: at ;ur 1anges
cxtendine outwardly in opposite (LireCtLONS,

16, A dam vrovided with o iets HiL.I_}{j}rét(’:Uil*
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e member. placed between the outs e mem-
hm'ﬁ;., ilw Intter having mtwml side fHanges
extending oubwardiy i opposite direetions

i gt {.}‘Etliﬁ{ snoles,

7. A dam provided withame f*adsf*“(:m{;{mr
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o outside members amd one s the RE
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hers, each wmnm heing made in see L]i}Tlh ltml
nged to break jomts one w vl the other.
8. A dam provi ided with o plieality {)'.Sf
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ovether, the outside menbers hay -
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danees, and 2 Hrace conu webing adjacent posts
:
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460, A drn provided with = nlurality of
pesks, each for med of ab least three “1&*""1!}{"&1'&%
tatoned tovether, the outside nwmw“% bav-
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ao Hanwes, fac 111&1‘-,93 Ges nbtached to the seicd

:md 5 brace connecting adncent posts
other, the brace cons sbing of a tuba
ntoriorty - threaded eands m'ﬂd polts
1
]

having *

passing through the posts sind serewing in the
2 +

said threaded enas.
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said flanges, and a brace conneciing adjacent

posts with each other. |

o1. A dam comprising a metal dam struc-
ture, a series of metal bracings for the metal
dam stracture, an anchorage for each of the
bracings, held in the hed of the waterway, a
concrete filling for embedding the said metal
daty structure and resting on the bed of the
waterway, and a concrete filling for embed-
ding each of the said bracings and resting on
the bed of the waterway.

52. A dam comprising a metal dam strue-
ture, a series of metal hracings for the metal
dam structure, an anchorage for each of the
bracings, held in the bed of the waterway, a
concrete hlling for emhedding the sajid metal
dam structure and resting on the bed of the
waterway, a concrete lilling for embedding
each of the said Bracings and résting on the
bed of the waterway, and anchor-blocks se-

cured to the bracings and embedded in the

concrete filling for the bracings.

b3. A dam comprising a metal dam struc-
ture, a series of metal bracings for the metal
dam structure, an anchorage for each of the
bracings, heid in-the bed of the waterway, a
concrete filling for embedding the said motal
dam structure and. resting on the bed of the
waterway, and a concrete filling for embed-
ding each of the said bracings and resting on
the hed of the waterway. the top of the con-
crete filling being inclined upwardly from the
bottom of the waterway to the top of the dam.

o4, A dam comprising a metal dam strue-
ture, a series of metal bhracings for the metal

dam structure, an anchorace for each of the.

bracings, held in the bed of the waterway, a
conerete filling for embedding the said meta)
dam structure and resting on the bed of the
waterway, a concrete filling for embedding
each of the said bracings and resting on the
bed of the waterway, the top of the conerete
filling being inclined upwardly from the bot-
tom of the waterway to ‘the top of the dam,

and an inclined wooden grate on the said in- -

clined tops of the concerete tillings for the
bracings.

5. A dam comprising a metal dam strue-

ture, a series of metal bracings for the metal
dam structure, an anchorage for ecach of the
bracings, heid in the bed of the waterway, a
concrete hilling for embedding the said metal
dam structure and resting on the bed of the

waterway, a concrete lilling for embedding -

cach of the said hracines and resting on the

Fa

ned of the waterway, the top of the concrete
tilling being inclined upwardly from the bot-
tom of the waterway to the top of the dam,
and an inclined wooden grate on the .1id in-

clined tops of the concrete fillings for the

bracings, the grate consisting of transverse
heams embedded in the concrete fillings for
the bracings, means to secure the transverse
beams to the bracingsand longitudinal spaced
grate-bars attached to the said beams.

58. A dam comprising a metal dam struc-
ture, a series of metal bracings for the metal
dam structure, an anchorage for each of the

racings, held in the bed of the waterway, a
concrete fillihe for embedding the sdid metal
dam structure and resting on the bed of the

‘waterway, a‘concrete filling for embedding
each of the said bracings and resting on the

bed of the waterway, and metallic supports
on both faces of the said structure, for re-
talning the concrete filling for the dam struc-
ture. L T

. e .

57. A dam comprising' 2 metal dam struc-
ture, a sertes of metal bracings for the metal
dam structure, an anchorage for each of the
bracimgs, held in the bed of the waterway, a
concrete filling for embedding the said metal
dam structure and resting on the' bed of the
waterway, a concrete filling for embedding
each of the said bracings and restineg on the

bed of the waterway, and metallic supports

on both faces of the said structure, for re-
taining the concrete filling forthe dam struc-
ture, each support consisting of spaced trans-
verse and spaced vertical bars. |

58. A dam provided with a spillway in-
ciined downwardly from the upper end of the
dam, gates in the dam, and means for operat-
ing each of the gates, having controlling de--
vices located on the downstream fuce of the
dam. o | -

59. A dam provided with a plurality of
posts, each formed of at least three members
fastened together, the outside members hav-
ing Hanges, face-plates attached to the said
flanges, a brace connecting adjacent posts with
each other, and upstream truss-rods connected
with the posts and having common anchorage.

intestimony whereof [ havesigned my name
to tais specitication in the presence of two sub-

Seribing witnesses.

JEBSE LINCOLN HOLMES.
Witnesses: - |
| Kowriy M. Laans.
W.o X, PesseErToN.
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