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The  Knight  Water  Wheel.

About 3oyears ago  MR.  KNIGI]T,  in  common  with  others,  made water wheels entirely  out   of   wood;   the   buckets   were

shaped  like  Saw  Teeth,  and  wooden  flanges covered  the sides of the  bucket`§  to  confine  the  water;  a  round  nozzle  was   used   and

the general  results were considered  at that time  highly  satisfactory.

The next step about two  years later was.to  make a  wooden  wheel  with  irc)n  buckets,  giving  them a  curve  and  discharg-

ing  the  water toward  the center or the  wheel,  still  using,  however,  the round  nozzle.

'rwo years later than this a  man  named  Col.EMAN  patente`l a wheel    which  had   a   bucket   shaped   very   much   like   the

present  PELTON  BucKET,  the  stream splitting and  curving off to  each  side.     He,  for lack  ormeans,   we  understand,   did   nothing

with   it.

After two  or three years more had  passed,  MR.  KNIGHT made an  improvement  by  using  a curved  iron  bucket  and  hav-

ing  the  discharge  toward  the  centre  and  to  one  side,  much  the  saTne  @s  the  present  CoLLiN's  wheel,  still  using  the  round  nozzle.

After continued  experiments  with  the  round  nozzle  he  round  it   did   not   fill   the  general   requirements;   he   could   not

cover enough  bucket space along  the periphery t)r the  wheel,  without covering an   equal  space  in  the  width  of the  bucket,  by

iiicreasing  the diameter  orthe  round  nozzle.

This induced  him  to  try  an  Elliptical  or Oblong nozzle,  and  the  first  wheel  of this  character was placed  in  the  Lamphear

mine at  Mokelumne  Hill,  and  it was quickly  /ollowed  by  two  others,  so  satisfactorily did  they  work.

l`rom  these  wlieels  sprflLng  the  present  KNIGHT  WATFR  WHEEL,  for here   it  was   he    conceived   the   idea   c)r   abandoning

entirely  ally  direct  modification  or the  round  nozzle,  and  made  the opening a narrow  rectangular slit.

The  round  i`o27le  did  well  enough  where  small  quantities  orwater  were  tised,  b`„   `ipon    using   considerable   water   the

no72le  became so  large that  while  the  upper  edge could  be  bro`ight near  the  wheel  the  lower edge  was  far away,  and   it   red`lced

the  power  materially;  so  the slit  was  determined  `ipon.     More  than  one  nozzle  was  also  tried,  but  it  did   not   prove   satisfactory.

In  1875  the  first  wheel  orthe  pre`sent style  was placed  in  the  Lincoln  mine,  at  Sutter Creek,  and  from  that   time   various

`mprovements have been  made  in  the si7e and  arrangement  orthe slits  in   the   nozzle   and   sh,ipe   of  the   buckets,   until   at   the

present  time  MR.  KNIGiiT  is  manufacturing  a  wheel  that  for general  utility  and  economy,  challenges  competition.

I       The  slit  /`orm  ofopening  in  thenozzlepresentsanumberoJ  vital  points.

Ist.     It allows the nozzle  to  be  made  to  the  curve  orthe  wheel,  and  thus each   part   or  the   ope`iing   can   be   brought   to

within  a  be.`r clearance  distance  or the  b`ickets:  all  portions  of the  water  thus  enter  the  buckets  with  the  same   fc)rce.

2d.     Irit  is desii.ed  to  increase  or diminish  the power orthe  wheel  it  is   not   necessary   to   open   or   close   the   gate   and

thereby  throttle  the power out  ol` the  water  by diminishing  its pressure,  .riut  it  is  merely   necessary   to   lengthen   or   shorten   the

Slit  by  means  ora  steel  slide,  as  shown  in  the  eiigraviiig,  and  also  on   page   19.

The   sliape   or   the   nozzle   thi`s   remains   the   same   and   the   pi.ess`ire   is  neither  increased  nor  diminished,  but  remains

constant.

3d.     No  matter  whether the slit  be  lengthened  or shortened,  the amo`int or water striking a  running   inch   orbucket  is  a
constant  q`iantity,  and  th`ie the c`irves  on  the  bucket  can  be constant and   the   head   remaining  the same.     The   same conditions

wi\l  exist  when  5o  H.  P.  is  given  oiit  as  for  lo,  and  thus  the  economy  orthe  wheel  isuna]tered.

This can  never be  the c`ase  with  a  round  nozzle,  for  ir the curves on  the  buckets   are   made  for   a   2-inch   nozzle and   a

3-inch  noz7le  to  p`it  on,  the  relation  between  the  curves on the b`icket  is destroyed  and  the  economy altered.

4th.     The  slit affords an  easy  opporti`nity  oroper.`ting  a governor,  as  explained  on  page  23.

Many  have  objected  to  the  slit  nozzle  beca`ic;e  it  seerns  the  natural   thing,  from   long   association    with    pipes   and   hose

nct77les,  that  watershould  collie  out   or  a  round   opening;   but   upon   investigation   and  actual   experiment  they   will   find   the

rectangular  slit to  be  the  iiio.`t  economical  for general   purposes.

There  a,re  over3oci  KNIGliT  W+tEELs  in  operation  in  California,   and   many   have   gone    to  various   parts   or  the   world

and  all  are  giving  satisfaction.

Numerous  attempts have  been  made  by  other wheel  manufacturers  to  displace ttie  KNIGHT   WATER. WHEEL   with  the„

own,  but  in  all  instances where  the personal reeling  o/  /riendship  ormoney con`sideration   did   not   enter   into  the question,  they

have  railed,  and  or their  succ`esses  we  know.or but  two  or  three.

The matter of the so-called-Grass Valley  test  we have reserved  for  special  treatment  in  another part  or our catalogue.`

All  parties desiring  a  first-class water wheel,  one  which  we will  guarantee  in  all  respects,  would   do  well  for themsel.ves

by  coTnmunicating  uith  us before  purchasing.     We   are   always   ready   and   pleased   to   furnish   all   information gratis,  and  the

estimates and  calcula,lions made  by  our  engineers we are always  ready  to back up.     We   contrat`t   to   deliver   water   power   ma-

chinery  in  running  order,  as  well  as  F.  ().  8.  cars  at  lone.  Amador  Cc>unty,  Cal.



COO  KNIGHT'S  WHEELS,  GIVING  OUT

Notice to Purchasers.
In  ol.del.ing  give  infoi.mfition  ment-ioned    below.     Give  flddress  ol.  shipping  maul{

in  full,  so  no  mist,akes  will  bo  maude.     Prices   in    this   cz`tfllogue    will    be    adhel.ed  t,o  as

closely as possible;  we  I.eserve  the  right,  however,  t,o  chang.e  pi.ices  without  notice.

As  we  use  ovei.y  pl.ecaution  in  patcking    find    shii)I)ing   oui.   machiiiei.y  no  zLllow-

ance  can  be  mflde  if  goods  ai.e  diimauged  eithel.  in  dii.ect  shipments  oi.  eiiclosul.e thl'ough

other houses.
Boxing  if  1.equii.ecl  will  be  chftl.ged  zLt  cost.

All  goods  ai.e delivereHl  at  Fi.eight  Depot,  Ione,  Amadoi.  Co.,  Cat.,  fi.ee.

Remitt,Once  carl  be  made  eithei.  by  banl{  di.aft,,   iMiyable  to our  oi.der,.ol.  ci`sb  sent

by  any  of  the  Expi.ess  coinpanies,  oi.  by  P.  0.  Money  Oi.\lol..     If   cash    is   selit  lu'   mail

the  letter  should  bo  regiSterecl.

Reinittances  ai'e  in  a,ll  ciises  fit  the  I.isk  of  sende]'.

Fol.  goods  ordered  by  exi)I.ess  €`nd   bill  to  be  collect,ed  oli  (l{3livei'y,  fl  Ew``{Lll  1.emit`

ta[ice  should  accomp€uiy  ordel..

Expl.ess  chflrges  fol'  o()1lection   wi'il  be  €Ld(]od  to  the  &mount  of  bill.
`  Regulal.  customei.a  ai.e  allowed  30  d!iys'  t,ime  oi`  p{iyments.

Pui.chasers  who fiiid  anything  wi.oi`g  wit,h  ftnyiit.  oui. imL[`ufftct,lit.esi`ro  I.equestcd

to  notify  us  at  once,  zind  if  we  have  mflde  aTiy  ei.I.or  we  will I.ectif}7  same  €`t oui` exi)ense.

Col.responilence  is  solicited  from  iill  pal.ties  thinking   of   `isiiig`   wiLtel.  powel.,  !`lld

estimates  and  infoi.mation  will  be  fui.nished  fi.ee  of  cost,.

Information  Correspondents  Should  Give  in  Writing  for  Water  «hools.

1.      HeaLd  of  watel.,  measured  I.I.Qm  ditch  ol.  wiltel.  sourc.e   to   point  of  €`ppliczltion,

in  vei.tic{il  I'eet,.

2.     Amount  of  w&tei.  pet.  minute  in  inches,  cubic  feet,  ol.  gallons.

3.     Power  ex[)ected  to  be  I.e€ilized; if  unknowi`, desci-ibe  the  machinei.yto  be run.

4.     Distance  of  ditch   ol.   wfltei.   soul.ce   from   watel.   wheel,  measui'ocl   along   the

ground,  for  length  of  pit)e.
5.     If foi. puinping  purposes,  how  much  w€lter  is  to  be  pumped  and  how  high.

6.     If you  helve  coui`tei.-shafts,  ol.  other shafts  to  bolt  to,  give  speeds  of  same.

7.      State  whethei.  you  want  revel.Bible  wheels,  h}rdr&`1lic   g`aLtes   or   govei`noi.§   in

connection  wit,h  your  woi.k.
8`.     State  who,ther  waLter is  clear  or  muddy.

90   WATEF3   WHEELS,



2500  HORSE  POWER.

By giving attei`tion  to  the following  directions  a,ny  one  will  be  able  to  el.eot  the

wheel  properly:

Fi'amo  a,ll  the  timbei.a  as  shown  in  the  cuts,  following.  the  sizes. aLs   marked,   and

bolt  them  together  fil.mly.

Set  the Ira,me  wol.k  on  [ovel  groiind  and  tamp  in   the  dirt,  firmly  about  the  mud

sills.     It  is  immaterial  »t  what  zingle  the   watei'  pipe   leads   to   the   wheel; it   will   woi.k

eqllftlly  well  on  the  top,  bottom  oi.  any  intei.mediate  positioll,  but as  the  lowest position

gives  the  most  powtjii.,  t,he  nozzle  is  genei`ally  plo,c,ed  on  the  bot,t,()in.     At  all  events  it  is

only  necespai'y  thfl,t  the  cui`ve  of the  nozzle  shall  be  concenti.ic  wit,h   the   wheel,   and   i

()f  an  iiich  !Lw&y from  it,  andthe  slitshould be midwayof the  width  of the  buckets.     The

liozzle  once  in  pla(!o  shoulcl  he   bolted   fii.mly   to  prevent   it  irettiiig   ag.iinst   the   wheel.

Pl{tnk  the  bottom  of  the  tail  I.ace  find  boai.tl  `ip  the  wheel  fi.oln  the  boxes   down   on   the

outside  of  the  timbei.s;  this  €illows  fi.eo   sp!`ce   foi.  the   watei.   to   le€ive   the   buckets   and

gives  lnore  I.,oom  to  work  ill,  should  it  be  necess€li.y  to  change  the  nozzle.

Put  a  trap  dooi.  oil  the  side,  opp()site  the  i`ozzle.  so  a man  can  g(it  in   find   take  it

off  if   riecess{lI.y.

Covel'   ovel.   the   wheel   fl'om   the   brtxes    up   on   t,he  inside  of  the  timber  so  as  to

leave  the  P(jxes  in  si`ght  t.or  oiliiig  anct  adjiistmeiit.     Make  this  covel.  loose  sct  it   ca,n   be

t{iken  off   should  it  become  necessai.y  to  I.aise  the  wheel  or otherwise  work  at  it.

After  the  watei. is  tul.ned  on the  speed  is  adjusted  by  moving  in  or  out  the  steel

slide  in  the  nozzle until  the  ox€lct  num`bei.  of  I.evolutions  is  obtained;   while   doing   this

`the  g'ate  should  be  'vi7ide  open.

Iri  closing   the  water g!ite  be  sure  and shut jt  completely off; othei.wise  the watel.

will  we+ar  aw<rLy  the  seat  so  that it  will  always  leak.     A  sol.eon  should  be  placed   above

the  sand  box  in  the  flumo,  else  the  nozzle  is  liable  to  become  clogged   with    leaves   and

stjc,l`-a  fund  delays  occur.

F=UNNING  OVEF]  2000  STAMPS,
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gateft;Tdhneoaz2?:7,e{L};dh:sell,.1:e:,(flee:,tfton,.d[%:Tdestef::ofl+"`6o]Sfeueste;`o"`6(;.(t)'i}::::`(.t',r|'`T,a".'tttttt':se#TT?u]:
t,o  show  the   wzLy  a  watel'  wheel   ghoill(.1   be  boxed,  (>1.  ('i*Ri`rl,  ilntl   |tlaccFi    in    I)o8it.i(HL  i`iitl
if  the  wht.el  ghoul(i  eat.I.v   water  iu'ouml   with  it  mi`ke  i`  hole  in   hi`(.k  cod  of  l`()uRii`.g.  iLritl

£::i ]%e[t?i%ef£[]tp:['.o::  tshq:TZ;.fee+r"`7  t°   let   the   {Lll.111.      rlThis  will  9H"v  the  :`i,.  t()  o,,tc.,.
The   above   wheel   is  6  fceG   in   diamet,ei.   !`nd  is  usetl  in    c'oiine(.tioi`    wit,h   t'lie  No.  4

Lr€ite  and   nozzle,  aiid   is   inten(led   foi.    hoards   froni   50  to   700   re``t.      It   is    sh(twn    u'iwi
hydraLulic  g.ovel.not.  attache(l.      It  w:H  develop  the  follt)win`ti.  speot`:_                ...-         `                   `                   I   ,               [`       '1    _    ___:_,`   ,\`      `-`,`'t,^\,,

Th5%HTepe.[uVI,7,tile,:e<;Vi]e°<|:it;]fc5].8[fle°eT8P°T£.;:H.P"Hdel.

75  H.  P.  itndcrfr  head  of  7.5  I.eel.                1T5  H.  P.  under
250  H.  P.  undei.  !`  he1`d  of.  300  t'eet.

-``C,__        _

€lbout  4000  tbs.,  depeli-din.Lr  on  Size  of  put

We  have  larger  gt`tes  and  iiozzle`g  foi.  t,he  satiie    wat,oi.   wheel    t,h{it    will    inc.I.ei`se
t'he  P°¥'ne[;ht]Ps 5c(z)`%eHa.  I:ig`e].  shat.t  and  stt.orig.er fri`me  wol.k  is  I.equil.ed.

.                   f,      ___tl__-.^^,` ....,, `,1
Icy  I.eq,",,(?,I-

The  weight  is

RUNNING  OVER  2000  STAMPS.
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The  aLbove  wheel  is  6 feet  in  diametel'  and  is  used  in   connection   with   the  No.  3

gate  anal  nozzle, and  is  int,ended for use  undei. I]eads fl'oin  50 feet  to  300 feet.

This  watei.  whce]  is  ct)mmol]ly  used   for   drivlng  40  and   ,60   stamp   mills   under

EL  liead  of  200  feet  al]d  u|)wards.

This  wheel  will  develop  the  followii]g  powel.:

25  H.  P.  under a  head  of  50 feet.                 75  H.  P.  under-a head  of  100  feet.

50  H.  P.  undel.  ahead  of 75 feet.               150  H.  P.  under  a  head  of  200 feet.

200  H.  P.  undei. .1 head  of 300 t'eet.

The  weight  of  this  wheel  complete is  about  3200  lbs.,  depending  on  how  la-rge  a

pulley  is  I.equil.ed.     We furnish  pulleys  of any  reasonftble  size  that the   speed   may re-

quire.     The  sflme is  ti.ue  of all the  othei.   wheels.

F3UNNING   OVEF=  2000STAMPS.,I    .~         €
P             `                   :                `
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The   .`bove   wheel   is  6  feet   i]\   diametei.   and`is  used  in   coi]nection   wit,h   the  No.  2

Lrat,a  alld  lrozzle,  all(1   is   inten(led   fol`    he.A,ds  fi.on}   100  to  500   feilL  i`nd   requires   but   »

smflll  amourit,  of.  w.?tei..

The  wheel  win  tleveloi]  the  1.t>llowiiig.   pow?i`:

:;bb E. =. u"::3=: i =\=::: oo: 9+.:: :==:.            ±33 =±. pp. =T=3=,,: && =`ee*ELddooft.34:\;, ££eeeot;,
175  H.  P.  undei.  i`  heed  of  500  f`eet,.

Weight,  about  240()  Iba  , depeiiding  ori  amount  of  i}o\*Ter and  size  of  pulley  required,

H    EE[[+      \                     |ENriEJunHH|=]



2500  HORSE:  POWEF].

Knight's  4±2=Foot   Water   Wheel.
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7dylGffT;s  SrAVDAI{D

``4`%2HETJmfiEE,I,.

The'i`bove  is  t,he  Knigh.t  4Z-fool  wheel  used   in   connection    with  the  No.  5  gate

iltld  nozzle,  ant.I  inte\ndeil  for  heads  fi.om   10   to   75  feet.     It  js   well   adapted   to  quartz

mills,  for the  s|)eed  is  such  that you  can  belt direct  fl.om  t,he  water  wheel  pulley  to  t,he

{tam  shzLft,  thus  avoidilig  the  6oiiriter-shaft,  which  is  an  item in  economical  consti`uction

and  ope].ation.

The  wheel  will  develop  the  followinLLr  Powol.:

15  H`  P.  under  a.  head  of  10 feet.                    70  H.  P.  under  a  head  of  50 feet.

35  H.  P.  uiide]-a  heacl  of  25  feet,.                   100  H.  P.  under  :L  head  of  75  feet.

Foi.  this  wheel  ad(I  $35.00  to  the  regular.  price  list  of  wheels   the   same   diameter.

€Lnd  powel..

Weight,  25()0  to  3500  lbs.,  according  to  p(jwer  required.

RUNNING  OVEF3  2000  STAMPS.
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The  above  wheel  is  472-feet  in  diftmetoi.  flmd  is  u8ecl   iri  connect,ioii    with  the  No.  :3

gate  and  liozzle, and  is  intended  for use  undel'  bea,ds  fi.om  50  feet  to  300  I.eet.
This  is  the  comnion  size  used  for  driving   hoisting   woi.ks,  quflrtz   mills,  ail.  com-

pressors and  sawmills.     For  stlwinill  use  t,he  I)a,tent  hydraulic  irate   !lnd   nozzle  is  used,
whlch  saves  the  watei.  between  cuts,  and  fi)r  whi(`h    an   extra   pi.ice   is   chaui.getl,  ns  pet.'

list  on  page  24.

This  wheel  will  develop  the  followirig  power:

15H.  P.  under  a  head  of  50feet.               50H.  P,  undel.ahead  of  100feet.

30  H.  P.  undel.  a  heacl  of  75  feet.                1()0  H.  P.  under  a  head  of  200  feet.
2()0  H,  P.  under a  head  of 300 feet.

Weight,1800  to  2400 pounds,  according  to  hot.se  powei.  I.equired.

90   WATEFt   WHEELS,
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2500  HOF=SE  POWER.

~`®

Knight's  4±2=Foot   Waf,er   Wheel.

L-----------,a,--,p------------------+I

rJ.`hc  {`ho`'e  whe(il  iH  4i  feet  in  (li€\metel.  zinti  is  used  in   Conjunction  with  the  No.  2

g.i.t{!  tllld  nozzle,  €Lnd  is  iTiteiided  foi.  hefld8  fi.om   100  feet  to    500  feet.
The  wheel  will  develop  the  I.ollowing'  powel`:

1511.  P.  undei.  cn  liead  ot.1\)0  I.ei`t.                 7511.  P.  uiidei.  a  head  of  300feet.

3011.  P.  i]Ti(\ei.2\head  of  200±.eet,.              10011.  P.  uT.]dera  head  of400feet.

17511.  P.  under.  i`  head  of  500  feet.

Wi`ig.ht,  I.I.on`  140()  lo  2200  pt]unds,  dependiiig  on  the  power  1.equired.

V

RUNNING  OVE:R  2000  STAMPS.



12                    COO  KNIGHT'S  WHEELS,  GIVING  OuT

Knight's  3=Foot  Wager  Wheel®

The  above   wheel  iB  3  feel  in  diameter  an(I  is  `lsed   in   connecti(tn  with  the  No.  .5

gate  alid  nozzle,  and  intencled  for   heads  fi`om   10   to  75  feet.
The  wheel  will  develop  the  following  powci.:

15H.  P.  undera,  head  of  10feet.                    70  H.  P.  undel.a  hei`d  of  50feot.

35  H.  P.  undera  head  of  25  feet.                   10011.  P.  u]]der  !L  he!`d  of  75  feet.

For this  wheel  add  $35.00  to  the  regulal' price  list of  wheels  the  same  diamotcr

ai]d  capELcity.

Weight,  2000  to  3000 pounds,  according to  power  i`cquii.ed.

90   WATER  WHEELS,
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Knight's 3--Foot Water Wheel.
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The  above  wheel  is  3 feet  in  diameter  and  is  used in   connection   with   the   No.  4

.gate  and  nozzle,    al]d  ].s  int,ended  for  heaLds  of  wzitei.  fi.om  25  to  100  feet.
The  heaviest  piece  is  the  water  wheel,  which  wtlighs  3501bs.,  and can  be  packed

on  iL  good  mule.

This  wheel  will  develop the  following powe].:

10H.  P.  underahead  of  25feet.                 40H.  P.  undei.ahead  of  60feet.

20 H,  P.  under a  head  of40 feet.                 80 H.  P.  under a  head  of  100 feet.

For this  wheel  add  $20.00  to  the  regular  price  list  of same  size  and  power..

Weight  1500  to  2000 pounds,  accorcling  to  H.  P.  requii`ed.

RUNNING  OVER  2000  STAMPS.
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Knight's 3--Foot Water Wheel.

The  abovo  wheel  is  3 feet  in  diameti`i'  {,ind  is   usetl   in   uoi"octioli    wit[i  t,Ilo  .Vo    2

g`ilte  aTld  nozzle,  and  is  intende(I  foi.  heilds  rit.  watei.  ft`t)in    50   feet   to   30r)   feet  iind  oval..
It  is  a  vel.y  light  wheel  arid  easil}7  ti.anspoi.ted  over  the  roug.heat  mrtulitain  tl.i`ils.    The

wheel  itself,  boxed,  wcigbs  `{ibout  3()0  poun(ls  i`nd  is  the  heaviest  piece.

This  wheel  is  very  desi].able  for  use  in  sawmills  whei.e  a  l`igh   s|)eod   is  I.i`quii.e(I,

saving  t,he  expense  aiid  ti.ouble  of  getli.ing  ancl  countc}i.shafts.      Whei.e  t.he  heaJ`l  is  hi.Lrh

enough,  they  can  be  put  on  the  sflw  shauft  dii.ec.tly,  fli]tJ   be  or>ei.zLted   li}'  one  of  Kliight's

PiLtellt  Hydi`avulic  Gfltes,  by  means  of  which  the  w.1t,el]  ctLn  be  clc>sed   off  !ls   the    saw   is

g.oilig  out  of cut,,  find  €`11  the  watei. sav.d  between  cuts,  thus  i.uniiiiig   the   niill  on  €Lbout
one-half  the   watei..

Extra  chai.ge  will  bemade  for  the  h}'di.€`ijilic  gate  a,ttailhmeltt, for whic}i  scie pl.i(.e

list  on  pflge  21.

This  wheel  will  develop  the  followiiig`  powei.:

15  H.  P.    underaheadof  75feet.                  35H.  P.  uridel.ahe€`d  of20()feet.

25  H.  P.  underfthead  of  100feet.               75  H.  P.  undera  hci`il  of300feet.

100  H.  P.  under  :`  head  of 400  t.eet,.

Weig.ht,1000  to  1500  pounds,  according  t,o  11.  P.  I.equired.

•tip  ou-~9o    WATER   WHEELS,
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We advocate the transmission of power to th o l'ool sh aft by mnnilla ropes 01· 

cotton, made expressly fol' tho purpose. The 11ozzlos a1·e so a1Ta□gcd th at th e e11gineo1· 

can increase or diminish th o speed of the cage or bueket as h o chooses, while th e hoist­

ing is in progress. ':Ch is is effected by means of a Hydraulic Cylinder atti)obod to tbo 

nozzle, the piston rod being a continuation of tho steel slide covering th e slit. B. B. B. 

are two valve stems leitding to the engineet·'s pl:ttform; th ose op<'t·ate the valves in tho 

water chests bolto<l t0 tho frame '¥Ork, ns sh ow11, ,wd which arc feel by w1ttor from tho 

main supply pipe throng h the pipe F. 

1'bo four pipes S.S. S.S. lead fr,lm tho watoe ch est to th o cylindo1· on the noz-

zles, a11cl are Lh c feed and ex hauRt pipes th nL s11ppl.)' :t11rl take away the water from thaL 

cylinder. thus controlling tho rnotio11 of lhe pi. ton, which in turn moves the slide haek 

,rnd forth . The incl'onsing or diminishing thus of the size of nozzie a<lmils mol'O 01· less 

wato1· and consequently incl'easo� 01· din,inishes Lhc speed to snit tbo kind of boi:;linµ; 

LhaL may be desil'ed at t h o time. 

When the cage anives at tlie tup of th e shaft die ong;i11co1· moves th e rod .A. A.; 

t h is is co11□ecte<l Lo th e l'OOk shaft that moves Lhc Yah,t' stem on the mai11 hydraulic 

gates. This closes off the watcl' compleLely. 'l'bis ('y lindcr is supplie1l with wale;• uy 

the pipe P. P. eonnoc:tcd to the 111nin supply pipe. By all of these patented conLri · 

vances, this application of watel' power i.· made fully equal in desirability to any steam 

engine. 

Price of rcvC'rsiblc water wheel complete $1100. lf the p1·essuro is ve1·y hig h 

the cost would be less. 

T he above price cloes not include frame work. If desired, we fu!'nish frurnc wo1·k 

ancl set everything in positwn for $175.00 extra. 

90 WATE� WHEELS, 
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Knight' s 3 =Foot Vertical Turbine.

The  !`bo`'e  is  Knight's  3  foot    Vet.tic€tl    Tu].bine,    which  is  intended  to  develop   a

lal.ge  I)ower    undel.    heii(ls   of   fi.om  10  feet  to  50  feet.     In  the  vertical  elevation  in   the

above  cut,  the  fi`ame  woi.k  is  cut   .a,way,    .1.nd  also  a  poi`tion'  of  the  sheet-iron  piping,   in

ol.(ler  to  show  the  guide  cui`ves foi. con(Iucting  t,he  watei. on  to  the  buckets,  and  also  to

show  the  a(ljustable  ciroultti.  nozzle  f.or  i`o`gulating  the   powei.   oi.   speed,   and  which   is
' opel.tlted  by  the  hand-]ovei.  shown.

Prices  qllritetl  on  application.

PUNNING  OVER  2000  STAMPS.
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The above  engi.aviT`g  1.epresents  the  Knig`ht's   watel.   mo{,ol.,   made  expressly  Tot,7

use  of  dynamos.     The  govel.nor  is   attt`duhed   tio   the   Casi[lg.      By   this   manner   of   con_

sti.uotion  all  pal`ts  of the  mflchlnel.y  is  set in  line  before   it   lel`ves  t,he   shop,  so   that   it

does not require  "r  further   fttt8nti(Jn  than  to  mal{e  conllections  aft,ei.  it   is   placed   on

its  foundation®

We  build  these motors  fol.  any  amount  of  I)ower  up  to  200011. P.g  zind  will   guai..

antee  a  regulation  of  speed  of  one  per  cent,  with  a gi.adu&1  chz\ng.e oil lo<id  in  oiie minutcJ

of time.     We  claim the  €`dvantage  over  other  wat,el.  wheels   by  the   tise   of   orie   wheel7

where  ot,her  makers  adopt  two to  get  t,he  same  powel.,   whic.b   makes  it  less  expensive

in  insta]liug  the  plant.     At  times,  when  high  s|Jeed  is  to  be  hEL(I,   it  is   an   advanttlge   to

connect  dii.ect  t,o  dynamos,  avoidir]g belts  and  pulleys.     We can  develop  500  H.   P.   un-

der  a  heftd  of  400  feet,  with  a  17.inch   wh(!el,  g.ivil'lg  11()0  re`tolutions.      A  motoi.   ot`  thiS

description  is  now  in  use  lLt  The  Amtldo]'  Ele,Ctl.ic Rftilw!ly and Iiight    Co`  Powei` House7

Sutter  Creek,  Amador  county,  Caul®

Correspondet'iee  solicited  find  pi.ices  g`iven  on  appliG.ation.

90   WATER   WHEELS,
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¢ Knight's  Water  Motor.
\

The  above  is  »  cut  I.epl.esenting  Knight's  Water  Motoi., which  is used for runnirig

fans,  blowol.s,  slnaLll  electric Pl{`nts,  saws  and  all  machinery  where  slnall  powei.s  are  1.e.

quit.ed.

WGima,kefoul.sizesof  this   style   of   motors:    6   in.,12   in.,18   in.,    and    24   in.

Amount  of p(>wer  (leveloped  de])ends  on  hefld  of  water.

For  pl`ices  and  sizes  see  general  I)I.ice  list,-i)age  24.

FluNNING  OVER   2000  STAMPS.
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Knight's  Patent Hydl.aulic  Gate.

Pat,ei`ted  RTov.  7,1882.

The  above  is  the  cut  of   Knight's   Patent   Hydraulic   Gate,  attached  to  at nozzle
and  operated by  an  ordinar.y  hzind  lever.

The ga,te is opened  ai"I  closed  by means   of   watei.   pressul.e   applied   to the  hy-
draulic  cylinder  which  is  attached  to  the  gilte  stem.     By   this   means  fl  Child  can   open
or close  with  ease  fl  22-inch  gate under  a p`.essure  of   500  feet,   t,hat  would  1.equire  two
men  to work hard to open in  from thi.ee to four minutes,

By  placing in  the  cylindci.  special  exhauust poi.ts  the   piston  is    made  to  close  oP
open  the gate  at  oiice   or  slowly.

Any  one  at  a  glftnce  can  see  of  what vital  importance  this    contrivance  is  t,o  wa-
ter power machinery.     No  hoisting.  works  can  be  pi.opei.1y   co[]stl.uct,ed  without it  and
a great salving   can  be effected,  where  a  company has  a dam or reservoir,  by  using this
8ate`

90   WATEF¥   WHEELS,
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Take  the  case  of EL  water.  wheel  used  in  1.unning  a  sfl,w mill,    where  the  power  is

used  less  thfln  one-half  t,he  time.     Without   this  conti.ivance,  it  would  be  necessary  to

run  the  wat,er  all  the  t,ime  on  zLccount  of  the  gJ.l.eat  inconvenience   in    closing  and  open-

ing  the  gate;  but  with  t.his  iittachment,  as soon  as the  cut  is  through,  t,he  watol. oau   be

closed  off;  and  if  thei.o  is  a  reset.voir,  it   {ic.cumulactes,  and   t,he  mill  can   be  run  on  about

one-half the  quantit,y  it  ot,her.wise  would  t,ake.

The  .lclaho Mining  Company of   Grass  Valley,    who   are  using the  Pelton  wheel,

Ptll.chased  our I)atent Hydi.aulic Cylinder and  all  theil.  attachments,  for.  operating t,hese
wheels  attaLched  to  their  hoisting  wol.ks.

Cut  on  page  15 shows  t,wo  of   these  g.ates    opei.zitii.I,g  I.eversible  wheels  t'or  hoist-

1r,g``

Persons are hereby cautioned  against  using a Hydraulic Cylinder in any shape  or
form for closing a water wheel gate, as this is covered by our letters Patent, and we shall
enjoin parties from using the same, and subject them to payment of damages.

Following  js out.  price  foi. the   different   sizes  of   plain  gates  a,nd  also  Hydraulic

gates :

Hydi.aulic  Oat,e  includes  rock  sha,ft,  boxes  and  level.a.

RUNNING  OVER  2000  STAMPS,
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Knight Hydl.aulic Hoisting Works

One  of the  pl.incipfll  uses  to  which  watei.  wheels  ai.e  now  put,  is  that  of   d].iviTig

hoisting  I.eels for  mining pul.poses.     Not  only  iB   it  far   moi.e   ecoiioinical,   b`it   it  gives

a steady,  reliable  motion,  and  is much  easier to opal.iLte than  steam  hoists.
All of out. hoisting   works  are  opel.glted   by   Knight's  Patent  Hydr€iulic  Gate,  by

means of  which  the  engineel. can,  with  the  sinallest  moveinent  ()i  his  lever,  control  the

all,tion  of the watei.,  sbopi}ing  the  cage  instantly,  if  necessfli.y.

It  is  genel.all.v-intended,  in  most hoisting woi.ks, tolowei. the G.!ige  wit,h  the  bi.i`ke;

but  in  some  mines  we  have placed  an   additional   wheel   I.evei.Fled   on  t,he  shaft,  for.1(tw

ering  with  power..      This is  €llso   fitted   up   wlth   the   h.`tdl.aulic  gate,   i`nd   is   independ-

ent  from  the  other  wheel, fli]d  Can  be  used  or not,.  as may   be   desil.ed.     Speci!`l   iiient,i(>n

is  made  of the  revel.siblo  wheels on  page  15.

We  build any  sizes that may  be  I.equii.ed  of these  httisting  works.

Our  regular I)attei.n list includes foul. sizes,  oi.dei.a foi. which we ai.a  ]\'c`i`d.y  to  fill  i`t

the  sht)I.test  notice.

All  of out.  wol.k  we  gual.antee  and  delivel.  ill   I.unning.  oi.'lei.,  if  I.equii'ed.

We  furnish    oui.    hoisting    wol.ks    with    eitliel.    single     oi.   iloul)le   l`eels,    €`s   in!i}'

be  I.equired,  prices for. which  we  quote  as follows:

The following  parties  are  using our  Hoisting  Works  oi. oui. Pi`tente(I Applii`n{.i`s:

Pac.Lfio  Mine
EI  Dorado  WaLter and   D.  G.  Co ................
Butte  Basin  Mining  Co ....
Patterson  Mining  Comi)any ...
Ijincoln  Minirlg  Company ......
Sierra  Buttes comi)any    ......
]Kdtanhn°edM;`nrin]g±::mcp#.;;.a;....I

gout,h  Spi.ing   Con ................
Ta]iBmaTi
Hector  Gold  Mining  Co„

Placei.ville,  ()al.
•.... Place,.ville.

JackBon,  Cal
..Tuttletown,  Cal.
Suttei.  Ci`cek,  Call.
..Siei.I.fl  City,  Ca,I,
Grass Valley,  Cal.
..... JaLckson`    Ca].
...... Amadoi.,    Call.
...... Amadoi..    Cal.

............. Suttol-Creek,    Ciil.

90   WATEF3   WHEELS,
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#         Knight9s  Hydraulic  Governor.
tr

We  maiiufauctui.e,  and  can  attflc,h  to   all  water   wheels,   out.   Hydraulic   Govel.nor

±`or  reg`ulating  t,he  speed  of  the  wheel  to  suit  diffel`ent   requil.ements.     One   can   be   seen

on  I)ago  6  of  t,his  ci`ta,loguo,  &ttached  to  a  six-foot.  wheel.     On  the  nozzle  there  isa Hy-

(li.aulic  Cylinclei.,  which  moves  biick  arjd  fort,h  the  steel  p,lido   in   tlie   slit  rtf  the   nozzle,

tlius  inc'reasing  &nd   diminishing   the   flow  of   water   and,  consequently,  the  power  and

sl)eed.

This  c.ylinder  is  su|)plied  with  watel.  by  small  I)ipes  runniT]g   fl.om   the  hydraulic

vzLlve   (.hest   un(ler   t,ie   g.overnor,  the   valve   in   this   being   opei.ated   by  the  rauising  or

low(u.ing  of  t,he  govci.noi.  b€Llls,  which, iT]  tui.n,  is moved  by a  belt  fl`()in  the  water-wheel

shiift,  all  as  showi]  in  t,he  engi.aving.     'l`his  is  the  onl5t  n}ethod  by  which   waf,er  wheels

can  be  I.eg.uliLtod  and  yet  i'et€`in  the  saine  pei.centag.e  of 1)ower.     It  cannot  be  done  on  a

I.()und   IIozzle.

The  governoi.  shown  is  used  foi.  a,loar  wz`tel..      When  muddy   water  onl®`T  is  avzLil-

able,   we  m{ikc  €\nothei.  kiiicl  of  g.ovel'nol. that  woi.ks  t,he   slide   in   the   n()zzle   by  meELns

of  g`et`i.ing..      Pill.ties  oi.dei.in`8.   govel.nol.B.shollld   state   what   kind   of   water   is   used,  so

we  may  know  which  kind  to  tqend.     Also,  whiit  is  the  exti.eme   vat.iation   in  speed  that

in.r`.y  be  flllowed,  {intl  what  oxti.a,rrie  variation  of  power  is  likely  to  occur.     The  price  is

$175,00,  boxe(I.

Knight9s Patenb Automatic Gate.
We  m{1l`.e  an  automat,ic  gflte  for  compi`essol.s.     When  the  tlir raises  to   80 pounds

I)I.essure  the  g`ate  will stol)  the  w€iter  wheel,  and  will  st,ai.t   it   ago,in    when   the   ail.   has
bcen  redui`ed  to  75  pounds,  thus  economizing  in  use of  wflter.

We  hit.ve  t,hem  at  woi.k  !`t  t,he  followinLg-named  mines  giving  the  very   best  Satis-

faction:      Am€ldoi.  Gold  Mine,  Jackson,  Cal.;  Con.  South Spi.ing. Hill  Gold  Mine, Amfldor

City,  C€`l.;  Wildman  Gold   Mine,  Siitt,er   Creek,  Cal.;  Hectol.   Gold   Mine,  Sutter   Creek;

Ai.gouaut  Gold  Mine,  Jackson.

Pi`ices  on  applicat,ion.

RUNNING  OVEF]   2000  STAMPS.
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PRIOB  LIST
OF

KiNIGHT' S WATER WHEELS.

The  above  .pi.ices  include  the  wheel,  boxes,  shaft,`g{lte,  nozzle    flrid   `a   pulley    to

suit  the  speed  l.equired;  pi.ovided,  h()wevei.,  the  I)ulley  does  not,  exrjee(`l   two-thii.ds    the

diameter  ol.  w!itel.  wheel.       If    lai.gel.    than    t,hip   is    w{inted,   an    !Ltldit,ioi"l    chfli'ge    is

made.

Shaft,sarefurnished    as   pei`   cut,a   or   di.awing    hei.ein.       Hxtra    length    will    bc.

charge(i  for  all  over  t,halt  specified.

Wfltel.  Weeels  made  in  sect,ions  foi.   mule  t].ar]spol.tation  i]ot  to   e.xci`etl    30(t    Iba.

20 per  Cent   above  the   ljist   Pi.lee.

W.ater  Wheels  used  under  less  head  than  50 feet,  20 pel. cent  extrzL  on  the   above

Pl.ice    IJist.

Above  prices  Include  Wautor  Wheels  delivel.ed  at  R.  R.  Station,  Ione,    C`al.

90   WATER   WHEELS,
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T{able  Sh()wing  Diameter,  Revolutions  and  Head
F()R

KNIGHT'S  WATER  WHEELS.
T€ible  calcul{itetl  46  pei.  ceiit.  of  the  srjout,ing.  velocity  of  w!`teit  in  feet  pet.  minute.

DI-AMETER  0F  WHEHljs.

REV0|iurJTIONS  PER  MlnTUTE.

I)IAMETER OF  WHEEljs.

REVOIiuTIONS  PER  MINUTE.

160 L776

2!„()59
2,30   12136

45   I   35

I::  11:i

19711+8

ii': [;:3

Zi.: "

2178
2226
2L,68
2316
2358
2394
2436

12;f2

480
500
520
54()
560
58()
60()

3if€  li:Z3
3270  ,1635

620   135('4

2
3
4
4

222(167

180
184
188
194
197
20()

2;?1!89
2821212

The  ahovc  table  gives  the  slttwost  speed for  the   KTiight   Wheel   that    will    give

hig.h  pet.c'entaLre.      Three  t,of our  poi.  cciit.  may  be  iidded   to   suit   pulleys   and   speed   6f

liiio  sha,fting.  without  mz`kilig  matei.ial   diffoi.ence.      In   sftwmill   macbinoi.y   it  would   be

\`'ell  to  spa,ed  the  wheel  fi.om  fifteen  to  tweiit.T  pet.  cent  in  excess  of  above  tables.

This,  although  not  giving.  so  hjtt3`h  ft  percentage   of   power  from  the   wa,t,er  used,

will  be  found  beneficia,I,  bc¢€`use   t,he    saw,  in    goiiig    out    of    cut,  viill    not    incl`ease    so

1.apiclly  iri  s].teed,  tr`nd  the  govei.not.  will  have  mot.e  oppol.tunity  to  a,ct.

RUNNING    OVER   2000  STAMPS.
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Table  of Horse  Powers

FOR

KNIGHT' LS  WATER  WHEELS.
CgLloulated  1  inch±1£  Cubic  Feet per  Minute.

tt

I                                              He'ad ,nFeet.101520.30-40506070809010()11012013014()1501601701801()0200210 H.P.       I`      H.P. H.P. H.P.I      H.P.           H.P.           H.P.          H.P.

I

•11                       .23•17.34•22.45•31.68•+5.91•561.13•661.33i`i!!'i;1.252.5o1.362.731.472.951.593.181.703.411.823.641.933.862.044.oo2.164.322.274.542.384772.50-oo .46.68.901.361.822.262.663.183.644.084.545.005.465.906.366.827.287.728.188.649.089.5410.00 .691.02I.352.042.733.393.994.775.466.126.817.58.198.859.5410.2310.9211.5812.2712.9613.6214.3115.00 .921.36     I1.802.723.644.525.326.367.288.169.0810.0010.9211.8012.7213.6414.5615.4416.3617.2818.1619.0820.00

l        i:!!5.656.657,959.1010.2011.3512.5013.6514.7515.9017.0518.2019.3020.4521.6022.7023.8525.00

1.45                 1.682.172.532.903.394.345.075.806.767.248.458.6910.1410.1611.8511.5913.5213.0415.21                            S14.4916.9015.9418.5917.3920.29!8:232!:87¢21.7325.3523.1827.0524.6328.73!!!iIi!i!

22023)2402502602702802cO30032034036038041)0420440460480500520540560580600r,',\,1-
2.012.722.842.953.083.183.293.413.633.864.094.324.544.775.005.'225.455.685.911i:!!

0,5.235.455.685.916.176.366.596.827.277.738.18 '8.649.09ili!!I::::i
10.4610.9011.361i.8212.34]2.7213.1813.6414.5415.4616.3617.2818.1819.1020.0020.9021.8222.72I2::8325.4626.3627.28 15.6916.3517.0417.7318.5119.0819.7720.4621.8123.1924.5425.9227.2728.6530.0031.3532.7334.0835.4636.9938.1939.5440.92 20.9221.8022.7223.6424.6825.4426.3627.2829.0830.9232.7234.5636.3638.2040.0041.8043.6445.4447.2849.3250.9252.7254.56 26.1527.2528.4029.5530.8531.8032.9534.1036.3538.6540.9043.2045.4547.7550.0052.2554.5556.8059.1061.6563.6565.9068.20 33.32              38.8834.7740.5836.2242.2637.6743.9539.1245.6440.5747.3342.0249.0243.4650.7146.3654.0949.2657.4752.1660.8555.0664.2357.9567.61I60.8570.9963.7574.3766.6577.7669.5581.14\;::i::i:!i                              fi81.1494.66§g:8g183:2±a
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28                   COO  KNIGHT'S  WHEELS,  GIVING  OuT

Table .of Horse  Powers
F()R

KNIGHT' S  WATER  WHEELS.
Calculated  1  Miner's  inch=1!  Cubic   Feet pet. Minute.

H.P.i     H.P.
`

H.P.       I     H.P.

338       I     i88:83
191.25
201.87
212.50
223.12
233.75
244.38
255.00
265.63
276.25
286.88
297.51

5.80
8.68

11.60
17.36
23.20
28.96
34.76
40.64
46.36
52.16
57.96
61.76
69.56
75.32
81.16
86.92
92.72
98.52

104.32
110.12
116.89
121.72
127.48
133.28
139.08
144.88
150.68
256.48
162.28
168.08
173.84
185.44
197.04
208.64
220.24
23.1.80
243.40
255.00
266.60
278.20
289.76
301.36
312.96
324.56

393:;3       1     32S:?g

6.27
9.41

12.58
18.82
25.12
31.38
37.67
44.02
50.23
56.50
62.79
69.06
75.35
81.61
87.91
94.17

100.46
106.73
113.00
119.29
125.55
131.85
138.11
144.40
150.67
156.94
163.23
169.52
175.79
182.08
188.34
200.90
213.46
226.02
238.58
251.13
263.69
276.25
288.81
301.36
313.92
326.48
339.04
351.60
364.16
376.71

6.72
10.12
13.56
20.28
27.04
33.80
40.56
47.40
54.08.
60.84
67.60
74.36
81.16
87.88
94.68

101.40
]08.20
114.92
121.68
128.48
135.20
14'2.00
148.72
]55.52
162.32
169.04
175.80
182.56
189.32
196.08
202.84
216.36
229.88
243.40
256.92
270.44
283.96
297.48
311.04
324.56
338.08
351.60
365.12
378.64
392.16
405.68

5U:79         |         54.16
57.96
65.19
72.45
79.68
86.t)4
94.17

101.J3
log.66
115 92
123.15
130.38
137.64
144.87
152.13
159.36
166.62
L73.85
181.11
188.31
195.60
202.83
210.09
217.32
231.81
246.30
260.79
275.28
289.77

•     304.26
:    318.75
I :  333.24

347.73
. 362 . 2:2

•.   376.71

391.20
405.69
420.18I   434.67

61.84
69.52
77.28
85.00
92.72

100.44
108.20
115.92
123.64
131.36
139.08
146.80
154  52
162.28
170.cO
177.72
185.44
193.20
zoo.88
208.64
216.36
224.08
231.80

188.84      I      199.tt4
197.03
205.26
213.45
221.68

208.62
217.33`
226.01
231.72

!i`::::   I   !3!:f!

386.36
401.84
417.28
432.72
448.20

410.52
126.94
443.36
459.78
476.20

463.64       I     492.63

90   WATEF]   WHEELS.

278.17
295.5()
312.95
330.34
317.72
365.11
382.50
399.89
417.28

469.44
486.83
F:,04.2:?

521.60

ft
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Table  of Horse  Powers
FOR

KNIGHT'S  WATER  WHEELS.
Calculated  1  Minei.'s   inch±1±  Cubic  Feet pel.  Minute.

9.40
14.12
18.88
2824
37.67
47.07
56.51
66.03
75.35
84.75
94. J 8

log.58
I 13.02
122  42
131.80
141.26
150.70
160.09
169.49
178.93
188.33
197.77
207.17
216.61
i,26.00
235.44
214.84
254.28
263.68
273.12
'282,52

301.35
320.19
339.03
357.86
376.70

10.12
15.20
20.33
30 .41
40.57
50.69
60,86
71.11
81.14
91.27

1()1.43
1 11 . 55
121.72

131.84
142.U0
152 .12
162.29
172.41
182.53
192.70
21)2.82
21J,.98
223.10
233.27
213.39
253.55
263.68
273.84
283.96
29+.13
304.25
3 24 . 53
344.82
365.11
385.39
405.68

3if.;:;      (     f35:23
433.21
452.05
470.89
489. 72
508.56
527.+0
546.23
565.07

466.54
486.82
507.11
527.39
547.68
567.')7
588.25
608.54

10.84
16.29
21.78
3z.58
43.47
5+.31
65.20
76 . 18-86.94

97.78
108  67
119.52
130.41
1 4 I . .2 5
152.14
162.t)9
173.88
181.7L,
195.57
206.46
217.30
i,'j8.19
239.0+
249.97
260.77
271.66
282.51
293.40
304.i,4
315.13
325.98
347.71
369.45
'391.18

412.92
434.65
456.39
478.12
499.86
521.59
543. 33
565.06
586.80
598.53
630. 27
652.00

!!:::     `     ::'::     ,1'     ii:',:i
34.64
46.40
57.92
69.52
8 I . 28
92.72

104.32
11.5.92
123.52
139.12
150.64
162.32
173.84
I 85 . 44
197.04
208.64
220.24
231.76
243.44
254.96
266.56
;?78.16
289.76
301.30
312.96
324.56
336.16
347.68
370.90

36.92         I         39.10
49.27         I         52.16
61.58
73.90
86.34
98.53

110.82
123.16
]35.46
147.80
160.09
172.43
184.72
197.06
209.35
221.65
233.99
246.28
258.62
271.91
283.25
295.54
307.89

65.18
78.25
91.42

104.33
117.34
130.42
143.42
]56.59
169.51
182.57
195.59

95:88    I       ;Z:8g
82.59
96.50

110.12
123.86
137.65
151.39
]65.19
178.92
192.72
206.45

208.66        i     220.25

23±:83        i'     23;..92
247.75
260.77
273.83
286.85
299.92
312.93
3,26.00

:i::i:    „(;:.`!:
357.15
369.44
394.08

3if:!3       I    fl3:84

378.16
391.18
417.26
443.3±
469.4.2
495,50
521.59
547.67
573.75

261.5Z
275.25
289.05
302.78
316.58

86.94
101.58
I 15.92
130.38
144  90
159.36
173.88
188.34
202.86
217.32
231.84
246.30
260.76
275.28
289.74
304.26
318.72
333 . 24

::;:::  1'  :;:.:::
371.64
385.38
399.17
412.91

391.20
405.66
420  18
434.64

440,44    I    463.62
467.97
495.50
522.97
550.56
578.09
605.62

599.83         I      633.16
625.91
652.00

602.72         (      640.41         )      678.08
625.92
649.12
672. 32
695.45

885:8f      I    #28

;!;3:81        I     7!2:3?

FtuNNING    OVER   2000  STAIVIPS.

660.69
688.22

492.60
52' .58
550.56
579.54
608.52
63,7.50
666.48
695.46
724 44

715.75     I     753.42
743.28
770.81
798.34
825.87

782.40
811.38
840.36
869.34



30

.'§'



2500   HOF]SE   POWEF].                                          31

E:

tF

E=

Table   of  Diameters,  Circumferences  and  Areas  of Circles,  anal  the
Contents in Gallons of 231  Cu.  In.  at 1  Foot in  Depth.--Continued.

CIRCUM.

Inches.

AREA.

Inches.

GALLONS.
DIAM.

Inches.

CIRCUM.

Inches.

47.124
47.516
47.909
48.302
48.694
49.087
49.480
49.872
50.265
50.658
51.051
51.443
51.836
52.229
52.621
53.014
53.407
53.799
54.192
54.585
54.978
55.370
55.763
56.156
56.548
56.941
57.334
57.726
58.119
58.512
58.905
59.297
59.690
60.083
60.475
60.868
61.261
61.653
62.046
62.439
62.832
63.224
63.617
64.010
64.402
64.795
65.188
65.580
65.793
66.366
66.759
67.151
67.544
67.937
68.329
68.722
69.115
69.507
69.900
70.293
70.686
71.078
71.471
71.864

176.715
179.672
182.654
185.661
188.692
191.748
194.828
197.933
201.062
204.216
207.394
210.597
213.825
217.077
220.353
223.654
226.980
230.330
233.705
237.,104
240.528
243.977
247.450
250.947
254.469
258.016
261.587
265.182
268.803
272.447
276.117
279.811
283.529
287.272
291.039
294.831
298.648
302.489
306.355
310.245
314.160
318.099
322.063
326.051
330.064
334.101
338.163
342.250
346.361
350.497
354.657
358.841
363.051
367.284
371.543
375.826
380.133
384.465
388.822
393.203
397.608
402 038
406.493

9.1891
9.3429
9.498
9.(t543
9.8119
9.9708

10.131, ,
10.2925
10.4552
10.6192
10.7844
10.95]
11.1189
11.288
11.458
11.630
11.8029
I 1.977
12.1526
12.3294
12.5074
12.6868
12.8674
13.0492
13.2323
13.4168
13.6025
13.7894
13.9777
14.1672
14.358
14.550
14.7435
14.938
15.134
15.331
15.5296
15.7294
15.9304
16.1327
16.3363
16.541
16.7472
]6.9546
17.1633
17.3732
]7.5844
17.797
18.0107
]8.2258
18.442
18.5597
18.8786
19.0987
19.3202
19.5429
19.7669
19.9921
20.2187
20.4465
20.6756
20.9059
21.1376

410.972        I        21.3706

72. 256
72.649
73.042
73.434
73.827
74.220
74.613
75.005
75.398
75.79]
76.183
76.576
76.!)69
77.361
77.764
78.147
78.540
78.932
79.325
79.718
80110
80.503
8('.896
81.288
81.o81
82.074
82.467
82.859
83.252
83.645
84.037
81.430
84.823
85.215

jz     I     ??.608
86.001
86.394
86.786
87.179
87.572
87.964
88.357
88.750
89.142
89.535

88:82i

89:Za3
91.499
91.891
92.284

93..8Z8
93.462
93.855
94.248

AREA.

Inches.

415.476
420.004
421.557
429.135
433.737
438.363
443.014
447.699
452.390
457.115
461.861
466.638
471.436
476.259
481.106' 485 .978

490.875
495.796
500.741
505.711
51().706
515.725
520.769
525.837
530.930
536.047
541.TL89
546.356
551.547
556.762
562.002
567.267
572.556
577.870
583.208
583.588
593.958
599.370
604.807
610.268
615.753
621.263
626.798
632.357
637.941
643.549
649.182
65+  839
660.521
666.227
671.958
677.714
683.494
689.299
695.128
700.981
706.860

FBUNNING    0VEF}   2000  STAMPS,

GALLONS.

21.6047
21..8402
22.0769
22.3150
22.5543
2LJ.7984
23.0367
23.2803
23.500
23.746
23.992
24.210
24.490
21.740
i,4.992
25.245
25.500
25.755
26.012
26.270
26.530
i,6.790
27.053
27.316
27.580
27.846
28.113
28.383
28.651
28.922
29.194
29.468
29.743
30.019
30.i,96
30.575
30.851
3] .135
31.418
31.702
31.987
32.273
32.560
32  849
33.139
33.431
33.723
3±.017
34.312
34.609
34.906
35. .205
35.506
35.807
36.Ilo
36.414
36.720



COO  KNIGHT'S  WHEELS,  GIVING  OUT

Measurement  of Water'
BY

DIFFERENT   I)ITCH   COMPANIES.

Ama,dot.  Canal  Co.

Eul.eka  liake and  Ca,nal  Co

Park, Cans,I  and  M.inin`g  Co .....................,......

EI  Dor&do  Wiitei.  and  Deep  G].avel  mnil`g  Cd..

Mokelumne a,nd Cglmpo Seco Canal €`nd Mining

Union  Watei.  Company,  Mui.I)hys ..,..........

South   Yuba  Canacl  Co

Noi.th   Bloomfield   ............,... : ......................

Milton

La Grang`e

Sinal.tsville  Ditch  Co

4

2

2

2

4

The  Prorth  Bloom field,  Milton  i`nd  Ija   Gi.al`ge   companies   moasui.e   tht.ou.&`h  a  3-

inch  plo,nk,  an(I  the  others  use  1  find  liz--inch  I)lanks.

Part,ies  using  wat,ei. from  the  ATnadoi.  Canal  (Jomp€LTiy,  aird  the   Mokelumiie   an(I

Campo  Seco  C"nal  at`d  Minii]g  Com])any,  will  deiluct  :3Z  pel`  .lent  t'l.oni  the  hot.se  powei'

tables  on  pages  26, 27, 28, 29; and  those using the  watcl.fl.om  the Smartsviue  Ditch  Conh

pany  will  adtl  23 pei.  cent to  the  saine  ti`bles.

90   WATEF=   WHEELS,

ffi(,

a



2500   HORSE   POWEFi.
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TABLE
Showil]g  Friction  of  Water  in  Pipes.

Ijoss  of he fr(I  in  feet  foi.  each   100   feet  in   diffei`ent   sizes  iron   pipes,   dischal'g.ing   given

qu{ch]itities  of  watei`  I)ei.  minute.      1-i  cubic  f`eet±1  inch.
S.  N.  KNIGHT.

i:]}:`heer;`:      i      C]`!1ei;it?       I   G0llons.

.44!

I??1

1.32
1.76
2.2()

2.64

.66
1.32
1.98
264
3.30
3.96
4.62
5.28
r).94
6.60

6.60               9.90
8.8()              13.2()

13:i:      I    i8:3:
15.4rt            23.io
17.60            26.4()
22.0'1             33.0()
26.40           39.60

;:;;.:„  ::.:::
44.0()
66.0(I

88.Or)

11(I.00

132.()()

154.00
176.0(I

I 9 8 . ( ) ()

66.00
99.0()

132.()('

1 6 5 . ( ) ()

198.00
231. 0 ')
264. () ()

297.()()

5               E)0.00

30        I      72.()0

SIZES  OF  PIPES~INSIDI£   DIAMl:TER.

1.56    I          .2()

3:3L....i.(;

19
I.,...,I..`,,®.

.......I.......

.14 ,I .......

25.()0          3.28'          .771 ....... I.09

33:2!   ,     ::±51..i:+.41..:i.:I.   .:i.§
76.56   (  1(I.08   I     2.40

....,   13.16

....      120.56

29.62
4().32
52.62
66  33115.81

I.::L'ji

•.....  I

.3:331    i2:I      :g?

i::€L;: :I
1.181             .6()

5.781     2.67|        1.36

151.(1!)

.201         12

.25

.31

.71

1.i!6

1.98
2.85
3.88
5.07

.1r)

.18

.4L,

.75
1.17
1.68
2.29
3.00
:3.79

RUNNING    OVEFt   2000  STAMPS.



34 COO  KNIGHT'S  WHEELS,  GIVING  OUT
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TABLE
Showing Friction  of  Water  in  Pipes.

Ijoss  of heELd  in  feet  for.  each   100   feet  in   diffei`ent   sizes   iron    pipes,   (lisclH`l.gii\g   g-ii-en

quttntities  of  wntei.  I)ei.  minute.      1.2  c.ubic.  {'eet=1  ir`c.h.
S.  N.  KNIGIIT.

DISCIIARGING  PER  MINUTF.

66.00
88.00

110.00
132.00
154.00
176.00
198.00
220.00
264.00
308.00
352.(JO
396,0()
440.00
484.00
528.rJO
572.00

165.00
198.00
231.00
264:0()
297.0()
330.00
396.00
462.00
528.0()
594.00
660.00
726.00
792,00
858.00

:;---i,:.,..-:-I:.::`-

1320.00
1760.00
2640.00
3520.cO
4400.00

6901
7899
8784
9874

10861
11848

1980.00  i    1481()
2640.00
3960.00
5280.00
66()0.0(t

19747
29585
39494
49368

.......      I  ..-.... I

::..:,.:..:.11.:..I:I,.,.::I,,,...I,....

:30    ,        .2-1    ......

•51'......

.031      .44

.88
1.T011.2()

2.2.2  I   1,;7',1.14

1.99'   1.4+

2.46t   1.78

2.98`  2.16
\   3 . .5 i) I   2 . !-) 7

I                    I     ..--.  L3.01

±;31         ,()!)

:-)(j:        .1F)

r)1l       .22   ....-  I .....

2.5:-;I      .93

3.:ill   i:,i      .;)";:      gil  ..,, f.,

.."I,.76        .7f).I  ....,......

..... 2.(\9       ,9r),      .+4i      .1+

•....i...........,i.:i,l::j3',..:;;.,.,

I     -.-_.1±.771.90

___ ---- h--r` ----.-----------. ` u ---- I --` -`--1 - .-` ` -------.--------.-- _

90   WATER   WHEELS,
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TABLE
Showing Thickness,  Weight, Safe  lntef.nal Pre;sure, Ete.,

for I)iffereiit Sizes of Sheet Iron Hydraulic Pipes.
S.  N.  KNIGHT.

i}

2961      1291    2.+271.035

--_:         `-           :--_-`--

ig;  11;:83

.049

.065

.035

.049

.065

.049

.065
•:!8;

.065
083

.109

.065
163110.10  (   .083

214113.16
235114.60

.109

.12

.065

.083

.109

.12

.005
124  ; 13.19  i  .083
163   17.14  ,  .109
179   19.05
220   21.08

85    11.98
109   15.05
143   19.55
157   !21.72  I  .12

The  above  table  is  i`  memorandum  of I)ipa  that  h2`s  been   actually   in   use  for  ten

yefLi.a,  so  thflt  it  is  pei.fectly   reliable.
Ijtlrire  sizes  of I)ipe,  from  18-inch  upwards,  made  of the  above  thickliesses,  al.e  to

be  bul.ied  and  t&mped  under.neath  to  I)revent flattening  wheii  water  is  turne,d  on.

Where  iti|)e  js  usecl   foi.   hoisting   works,  ol.   other.   work   s`ibject   to   shutting   off

suddenlj-,  the  thickness  of iron  to  be  used  should  be   two   sizes   t,bicker   I.ol.   t,he   same

head,  and  for  hoistil]g  woi.ks an  ail.  chamber  should  always  be  used.

The  weights  in  the  above  table  are   calculated    dipped   in   coal   tai.;   asphaltum

would  be  much  hei`vier.

RUNNING    OVE:R   2000  STAMPS.



The  above  cut  ro|)I.esents  the  KT`ight  &  Co.   10xl2   in.  Rook-Bl`e!lkel..      This` siz-®

is   used  fol.10  ai'id  20-stamp  mills.

The  following-nflmed  mills  are   using   theln:   IIath€`\`'!`y   miTic`,  Newci`s`tle,  I'l!`(.oi'

county,  Cat.;  Reeves   mi[)e,  Pl.ymouth,    Amador   county,    Ci`l.;   Wildmflii    mine;   Sut,tei-

Creek,  Amadol.   county;  Govei.   mine,  Amador   county;  Fogti*   mine,  Volcano,  Amado-i-

county;  Golden   Gate  mine,  Sonol.a,  Tuo]umne  couT]t,.7',  C`al.

Capacity per hour,  ten tons.

Speed,  250  revolutions  per.  minute.     11.  P.,  3   to   5;  depends   on    m€Lte]'ial    tot   b,.J'

crushed.     Weight  of the  machine,  7400 I)ounds.

Price on  application.

90    WATEF±   WHEELS,
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2500  HOF]SE  POWER.

r#         Knight  &  Co.'s  Rock=Breaker.

e

'l`ho  above  cut  i'epre,s'ents  the   Knight  &   Co.  Rock:Bi.eaker,12xl6 inches.     This

size  is  used  in  large  mills  in  California:  Consolidated  South  Spring  Hill   mine,   Amador

City,  Amador  Couiity,  C€il.,  cosmopolitan  mine,  Drytown,   Amadoi.  County,   Cal.,   Ken.

tiedy  Mining  and  Milling  Company,   J-ackson,   Amftdor   County,   Gal.,LArgonaut  Mining

Campany,  Jackson,  Ca].`;  South  `Eul.ek`fl Mining Company; gutter Creek, Amador County,

Califol.nia.

Speed,  fi.om  225  to  250;  11.  P.,  7  to   12.     Capacity   per  hour,   20   tons.     Weight,

12600  pounds`

RUNNING  OVEF]  2000   STAMPS
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2500   HORSE:   POWER. 41

:rti,;Tfiht:t}`;iebT°n:t:EC::stR;::c:f']ep:::;:i;,:`;?:.`;:;ii`;C:;;t(:`';io;;I::"t:;iht:::;:1:`€}L)tt];:(;Ci:of[::'h;a;ankL::i'a]:dh:I(lde:];a:;:t:;t:iineEa:k:
t)ui.  Iiew   invention   I.t)I.   mac!u]!H`iiziH.g.  co`Irit,y   I.oi`ds:

i:::ilo;i;i;i;::i'::::`ii::i:I:qj;::!L:t;:;;tri']IeL:`ii;::;I::;:']?:::I.:£]t;1;L:i;;ti::h:!];i;::VIf*;h;::S;i,u[:tit;i:;::y#:d[:j]ii;i`::I;:;;![it:I;igd::;i;p;:rs;:t::i
ttle  bl.t3&ke|..      It  will  I.eqiiii.e  I.our  nun  to   ]'un  the  mlchine;  thi.ee  meii  to  load  the  cars,

:*¥:1;::::She:::setdt::I:1'!rt€J:s:o:1:::';%:de7].;%iedT!s°s;b;::I:`i¥jiz`aT;1;i:|Toe:?i:{]:;§tt:h;Keneshcih::I:.8gesa6;fo#oe?i;£:;::;::

ci'ushe(I.
'l\u'entuT'  cubic  feet  of  bouldel.s  u.eig`h   one  ton,  iwld  will  JJiacadtiniize  6  feet  ill  1enLgth,  8

feet    v\'i(Je    aiid    4!     Inches    thick.      OIle   (.ubic  yal`d  of   bollldoi.s  will  im`cadaiiriize  8  feet
b(|`ltH.e,  42   iiiclie.5  thick, tlnil  the  cost  pel.  I.od  will  be  ±`rom  60  to   75  cents   aftei.  t,he  rock
is  dolivei.ed  at  the   1.oadside.

\Ve  do  I"„  think  so  g'(Mid  a  mac.hi71e   fol.I  I'oa(1    mii(.€icl!imizi]ig`    put.I)oses  has  a,vel'

:)i:|<:i;C#t:::,';u|;,:t,{:::,I,,`|€:;][::eLoiii.einH]gthemachiiie"tiibedeHvedbyaddl.esslngKnlght&

_  ____ _._ ---.------------------- ` ------------ _

RUNNING    OVE:Fi   2000'  STAMPS.



Knight' s  Centrifugal  Pumps.
TABLE

Giving Sizes of Pulleys and I)iseharge Pipes, also CaptLeity
and Revolutioils per Minute  to Raise Water to

I)ifferent Heiglits.

Gallons 111'

Revolutions  Per  Mii`ute  lTnder  I)ill.erent  Hea,ds it`  Feet.

I?DLl =i:i

Hr,A1).
40

IIEI?'1J.     i     Ill,`:`;i). 11 li ,\ D J
25

HEAD.     )     ±Il;AD.
5060

970
849
755
679
617
522

i:-`_DLE:ii30

74;-)
(:52
58„
rJ2±
474
+01
:348

99(t

77'0
11      693

I     63(t

\     53:?

4Ei3            \    413.2

PRICE LIST
Of Vertical Centrifugal Pumps,

Including  8  fuiet  of  Shaft,  two  28-iI}ch  di.f`Inetei.  anti-fi.iction  Wheels, find

steel  face  Tap])ett  fitted  to  Puinp  shaft  a,nd  Boxes.

RT`imber  of  Pump ..........................

I'rico  of Pump

_Tf

79()
692
6 1 I-)

55:3
5(';L','

426
:i6()

\HE1%D

$30n

WE WIIjL FIIiTj  ORDERS FOR ATjlj  SIZES OF PUMPS.

::i?,rogA;I:EOE¥,::t::1:e:Sr:C:e£;::os::iifpgtdeei::\::e::Tuatt*ret:„?leg::11.1:::e:n75S¥ea]!Lt.%t::n:[riecs]'c::;i
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46 2500  HORSE  POWER.

KnighL's  Patent  Miningr  ancl
Marine  Dredge  Buckets.

On  page  43 is  shown  two  Mining  Di.edge   Buckets,  woi`king   on   two   Cranes,  :`s

they  appear at  tl]e  Ai.royo  Seco  mine,  Tiear  Ione,  Gal.     The ci.anos  n].e  set  to  open  up  a

new  pit  where  the  waste  dii.t  is  30   fe.t  deep   and   the   pay  Lrl.avel  1`rom  foul. to  ten   feet

deep.     The  bucket is  opened  and  closed  by  steam  pil,ssing  thi.ough  one  and  oiie-qufirt,el.

inch  pipe,  made  in  shoi`t  ]er`g`ths  and  c.onnectecl  by  univi.I..5al  joints  to  i}]low  the  pi|)e  t,o

bend  when  the  buck-et  I.aises  and  lower.a.     At  fl  /listanoe   thei.e   al.o   lai'ge  I)ites  ot`  w€`ste

dil`t  that  l]as  been  removed  {and  the  I)fly  gi.!ivel  t!iken  out {fLnd  washed  in  sluieeg.

The  capacity  of.  bucket  is  ]i±  cubic  }'!`i'ds  to  iL   loll(1,   and    will   make  tl  I.ounil  tl`i|)

in  one  and  olie  ball  ininutes  on  a  boom   110   feet    lt)n.;r,    or    will    move  the  dil`t  200  i.ee>tJ

away.

At  times  it  was I.ound  profitat)]e  to   set   tlie   sluiiies   in   the   mine   i`]i(,I   Sh()vet   th`t

Pay  g1.avel  in,  and  convey  t,he  wat,ei.  in  fl   pii)(.    to    the    sluices;  then    I)um])   thi`    \\Tiltc`i.

fl.om  the  sump  €`nd  taili.ace  t,o  the  sui.face  wit,b  a  ('onti.ifug.al  P`inii)  th:Lt  \`.as    m!`ile    for

that  pui.pose.      Weight  of the  Bucket,  6000  pttun(.Is.

On pages 44 and  45 the szime'style  of Bucket w!`s  tised fol.  Mi`].ir`e  woi`k in (Ire(I.£rinL7

out  the  harbor at  Taco"`,,and  cutting  aL  a.Linfll  to   tl`e   UiiiLed   States   D].ytlock   at   P()rt

Orchard,  about  15  mile.a fi.om  Seattle,  Washiligton.     The  mflte].ii`l    wtls   (tf   €1   cemolllc(I

kind  of `g1.i`vel  and  sand;  some  pal.ts  was  so  bi`i.d  t,hilt it,  h!`d to  be  bli`sted.     Tl`o  Bucket

was  made  vei.y  sti.oilg,  oap:ible  of  I)u]lii`g  out  old  logst,Ii:it h{`d beeii  covei.ctl  lil)  I.(ti. }'t.i`1`s

and  stones  of  large  sizes  that  had  I.olle(I  down  t,he    hill.      Dii`metei.   of   t,he   c}+}indc`l..   :.i()

inches,  and  a  30-inch  stroke  sui)plied  with  compi.csge(I  {`ir  {`t    80    I)ouncls    I)I.cssu!'e    u'{`S

used  through  a  2-inch  hose  to  opei.ate  the  Bucket,  its  t,ho  woi.k   wa,s  done   llii(lci.   u'iitei'

Whe].e  stea.in  could  not  be  used  on   accouJ`t  of  condonsiiig.     The  1'oi.ce ol.   pti]lin`i;.  powei'

on  the  piston  rod  was  56,480  rtounds  antl  on  ei`(th  poiiit  of t,lie  blzi(les   9,613    I)fjiii`ds.     It

can  be  seen  at  a glance  thflt  the I-towel.  of  penot]`atiTig  is  vel.y  gre!}t,  and  in  iln.y  corilinon

matel.ial  the  Biicket  will  take  up  a  full lo€`d.   Weight ot. Buckot a(jmplct(I,11,0()0 pt)un(ls,

Pl.ices  quoted  on applicati(tn.

90   WATEF]   WHEELS,
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PARTIES  USING  KNIGHT'S  WATER  WHEEI,S.

Oneida  Mining  Co.,. Jackson,  Cal .......... 1
Con. AmadorM'g Co.,  Sutter  Creek, Cal...2
IJi'nooln  Gold"        "            "            "          "...4
Mahoriey  M'g Co.,  Sutter  Ci'eek,   Cal...:...3
Keystone Con. M'g Co., Amador City, Cal. 4
Original  Amadoi."   "          ``               "          "    1

8:]Vde]ir¥=:£tna¥ncri°,.;€#°mradco£,:}6it9:`C`.;i:3
Gwin Mine,  Mokelumne  Hill,    Cal ........... 2
St.  Patrick's  Mill,  New  Castle,   Cal ......... 1
Juliati  Mine,                     "            "                 `` ...... „.1
Sheba   Silvei`  Mining  Co.,  Nevilda ........... 1
G1.een  Mounti+in  Co.,  Pluims,   C€`l ........... 2
IJuoky  Queen  Mining  Co., Oi.eg.on ....... 1

gi:¥:abLicu¥:Js['M¥::,a8fer:.:.'c:ta;.,".t`.;i....:::::
De   Fl.ees  Mill,  Tuscilrora,   Nevada ......... 1
Califoi.nia  Mining  Co„  Di.ytown,   Cal  ....  2
I'lumaLs  Hnreka  Mine,  Plumas,   Cat ........ 9
Magalian  Gold  Mining  Co.,  Magalia,   CcLl...4
jMammoth  Mills,  Ma,mmoth,    Cal ............ 1
Savercoal Mining Co.1 Pi.attsville,  Cal ...... 1

8°aukt#e¥irLnpg,ac::;;gs°#?,]].:'s::t6;..€;,...ii;.I..I
Rlverside   Mine,     Colulnbia,      (`!`1 ............ 1
S|)1.ing  Gulch   Mine,   Tuolumiie  C(I.,   C`!`1...1
Patterson  Mine,  Tuttletown,  Ciil ............ 3
Mowery  Mills,   Grizzly  Fl€`t,   Cal ............ 1
Melton  Mining  Co.,  Gi.izzly  Flat,  l`ii] ...... I
Belleville  Mine,  Belleville,  Idaho ............ I
W.  H.  H.  Bowers,  Salt  L:Ike,    Ut!`h    ..,... 1
Pichii`s  Mining. Co.,  Diii`ango,   Mexi(.o ...... 1
New  Toledo  Mill,     rl`uttlet()wi),     (`al ........ 1
Smai.tBville  Floui.  Mill,   Smal.tsvillo,   ('!iL..1
Gl.ariit,e   B!isili   Mill,   Pliim!`s,     C!`l ............  1

Ijoyal  Iiead   brine,  Di.}'towii,    C€`l..   .„ ...... I
J.   Ijong,   Moo].e's   Fl!it,     (`ill ....... „..+ ......... I
Cei`t,eni!`l   Mine,     Di')7t,owr„     ('€`1 ...,.... '.... „  I
Goo.  Hagorm€H`  Mine,  I)i'}'tow.i],  Oil ........ 1
Amztd()I.  Mai'ble  Woi.ks,    Pl}'m(j`ith,,    0`1..1
G.  G.   Gilbei.t,    Pl.ylnouth,   (`al ............ „.„...1
a.   G.   Gilbe]`t,   I,itii`Ib'S  Bi.itlg.e,   (-.al      ..... `...i

8[,3:.!`Fyj,T&osrf,f`,:.:''t`oLT°S7`jTf?i.eks,.,.i:,.,.,.;;.,.i:;.I...1
Alabama  Mine,  Jamestown,  Cal  ............. 1        W.  H.  Russell,  Bellciville,  Nova(hi ........... 1
Paoifio  Minil]g  Co.,  Plaoerville,  Cal  ........ a       Utic'!l  Mining.  Comi)ally,  Ailg.el'S   (
Gopher        "            "               "                        ``   ......... 1
TPrlisman  Gold M'g  Co.`, Ama{1or  City,  Cal.4

F:::1:;;:e€::]#;#n:;:¥;:#;a:c;i:t:;o];:1;:c:;;:i
F.  iM.  Brown,   Ijeadville,    Col(irado  ....... ;2
Telurium  Mining  Co.,  P].ne  Gi.ove,  Cal ..... 1
0.   D.  Barretf,,  Oakdale,   Cat .................. 1

¥.:uF,riE#d:pfe,cn:T!%|C6;o:,,qi::::alEfle:;::i,,c(?il..i

iieeii::;i,:f;¥a!£;#:;¥i:;iiilj¥t;':::ft:i,::a:€l:i
Idaho  Gold  M'g  Co.,  Gibbsonville,   Idaho.1
BigBend  Tunnel  Co.,    Oroville,     Cal ...... 1
Gleneove  Milling  Co.,  Rail Road Flat,  Gal.1
Harmon  Gold  Mining  Cu.,  Aubul.n,   Cal
Zeile  Mining   Co.
Mammoth  Mine,  Jiickson,  Cal .............,

E¥::yTOJs:cn;nfi;;eTi:::,acgi:T:.g.?:.:::::
Gl.over  Bro8.,  Geol.getr>wli,    Cal ......... :
Jupiter  Gold  Mining  Co.,  Altaville,  Cfl]
Moritel.ichal`d  Mining Co.,  Jackson,  Cnl
Kelly  Gold  Mining  Co.,  Jackson,  Cal...
Matson   "          `.             "                "             ``

1

1

I
2
5
1

1

1

1

I

Cl.own   Point,   Miniiig`  1`().,  (ii
Win.  Robins(tn,   Moke]umiio
Pyramid  Mine,  Sl)ing.le   Si)r.
Bflker  Divide  Mil`e,  Foi.i`st
Kenned}t  MiriiH,8.  C(Hii|"ui.}',  .Ja( s`(' I I  .........  1

Mool.e       .          "                      "                          "             ...... 1
Golden   Cliff Milio,   Ai)`g.el's    Ciiiiip,   C!`I ...... 1
Uncle  Sam   Milie,   Keniiet,    (`al ................ 1
JamesrA.  B()uk,    Redding,    Cal ............... 1
F.  A.    Hur]til)g'lon
Gl!`dstono  Mining  Co.,    FI.ertch   Gulch ....... I
C.   M.   Coultel.,    Ijos  Ai`ifroles,   ('a,I  ........... 1
Richai.d    Card .................................. 2

Panuco   Silv(tr  Miniiig  (,`o.,  Mexico ......... 2

B[:e¥;s#n:i:I;`:|i;"%:o'f;J`;I:#(':¥::1;:;`,'{;¥[Ov{"'i|i
Pioneei.   Pulp   Mill,   Alt{i,   C€il .................. :~}

¥;s#;]P[:I.t%,£]fe:g#{:st;,,::]p,`[]e,;c3L]..:...:...........i
Splingfiel(I  Milling  (,'o.,  Eldol.ad(),  Ca,I ...... 1
Califoi.nia  Milling.  C().,  I)I..ytown,    (`a\ ...... 2
Butte  Basin  Mining  Co., Jackson, (`al...'.„2
A.  M.  Hfoltel.,    Hele"i,    M(tnt,ana ............ 1
Fl(ti.ence  (li)1d  Mining  C().,   Oi.oville,   .Ciil.1
Shz`ks|)eare  Mine,  Fol.bestown, C€`l ......... 1
Amador  Quee,n  Miniiig  Crj.,   Ja(,iksoli,  (`al.5
Ic>wa  Milling  Co.,  Siittei.    C].eek,    Ciil..„„l
Petei. Fagan  Bill.le}' Mill, S`ittei. Ci.oek',  Cfil 1
St.  J-ulian  Mine,'Jackson,   C2`l ......\ ............. 1
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