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The Knight Water Wheel

About 30 years ago Mr. KNIGHT, 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 buckets 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 lateér was,to make a wooden wheel with iron buckets, giving them a curve and discharg-

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

Two years later than this a man named CoLEMAN patented 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 of means, we understand, did nothing
with it.

After two or three years more had passed, Mr. KN1GHT made an improvement by using a curved iron bucket and hav-

ing the discharge toward the centre and to one side, much the same as the present CoLLIN’S wheel, still using the round nozzle.
P s 4

After continued experiments with the round nozzle he found it did not fill the general requirements; he could not
cover enough bucket space along the periphery of the wheel, without covering an equal space in the width of the bucket, by

increasing the diameter of the 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 followed by two others, so satisfactorily did they work.
L

From these wheels sprang the present KNIGHT WATER WHEEL, for here it was he conccived the idea of abandoning

entirely any direct modification of the round nozzle, and made the opening a narrow rectangular slit. 4

The round nozzle did well enough where small quantities of water were used, but upon using considerable water the
nozzle hecame so large that while the upper edge could be brought near the wheel the lower edge was far away, and it reduced

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

In 1875 the first wheel of the present style was placed in the Lincoln mine, at Sutter Creek, and from that time various
improvements have been made in the size and arrangement of the slits in the nozzle and shape of the buckets, until at the

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

The slit form of opening in the nozzle presents a number of vital points,

1st. It allows the nozzle to be made to the curve of the wheel, and thus each part of the opening can be brought to
within a bear clearance distance of the buckets; all portions of the water thus enter the buckets with the same force.

2d. Ifit is desired to increase or diminish the power of the wheel it is not necessary to open or close the gate and
thereby throttle the power out of the water by diminishing its pressure, but it is merely necessary to lengthen or shorten the
slit by means of a steel slide, as shown in the engraving, and also on page 19.

The shape of the nozzle thus remains the same and the pressure is neither increased nor diminished, but remains
constant.

3d. No matter whether the slit be lengthened or shortened, the amount of water striking a running inch of bucket is a
constant quantity, and thus the curves on the bucket can be constant and the head remaining the same, The same conditions

w _will exist when so H. P. is given out as for 10, and thus the economy of the wheel is unaltered. ‘
This can never be the case with a round nozzle, for if the curves on the buckets are made for a 2-inch nozzle and a

3-inch nozzle to put on, the relation between the curves on the bucket is destroyed and the economy altered.

4th.  The slitaffords an easy opportunity of operating a governor, as explained on page 23.

Many have objected to the slit nozzle because it seems the natural thing, from long association with pipes and hose

" nozzles, that water should come out of a round opening; but upon investigation and actual experiment they will find the

rectangular slit to be the most economical for general purposes.
There are over 300 KNIGHT WHEELS in operation in California, and many have gone to various parts of the world
and all are giving satisfaction.

Numerous attempts have been made by other wheel manufacturers to displace the KNiGHT WATER WHEEL with their

own, but in all instances where the personal feeling of friendship or money consideration did not enter into the question, they

have failed, and of their successes we know' of but two or three.

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

v All parties desiring a first-class water wheel, one which we will guarantee in all respects, would do- well for themselves
by communicating with us before purchasing. We are always ready and pleased to furnish all information gratis, and the
estimates and calculations made by our engineers we are always ready to back up. We contract to deliver water power ma-

chinery in running order, as well as F. O, B. cars at Tone, Amador County, Cal.
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Notice to Purchasers.

In ordering give information mentioned below. Give address or shipping mark
in full, so no mistakes will be made. Prices in this catalogue will be adhered to as
closely as possible; we reserve the right, however, to change prices without notice.

As we use every precaution in packing and shipping our machinery no allow-
ance can be made if goods are damaged either in direct shipments ov enclosure through
other houses.

Boxing if required will be charged at cost.

All goods are delivered at Freight Depot, Ione, Amador Co., Cal., free.

Remittance can be made either by bank draft, payable to our order, or cash sent
by any of the Express companies, or by P. O. Money Order. If cash is sent by mail
the letter should be registered.

Remittances are in all cases at the risk of sender.

For goods ordered by express and bill to be collected on delivery, a small remit-
tance should accompany order.

Bxpress charges for collection wiil be added to the amount of bill.

- Regular customers are allowed 30 days’ time on payments.

Purchasers who find anything wrong with any of our manufactures are requested
to notify us at once, and if we have made any error we will rectify same at our expense.

Correspondence is solicited from all parties thinking of using water power, and

estimates and information will be furnished free of cost.

Information Correspondents Should Give in Writing fdr Water Wheels.

1. Head of water, measured from ditch or water source to point of application,
in vertical feet.

9. Amount of water per minute in inches, cubic feet, or gallons.

3. Power expected to be realized;if unknown, describe the machinery to be run.

4. Distance of ditch or water source from water wheel, measured along the
ground, for length of pipe.

5. If for pumping purposes, how much water is to be pumped and how high.

6. If you have counter-shafts, or other shafts to belt to, give speeds of same.

7. State whether you want reversible wheels, hydraulic gates or governers in
connection with your work.

8. State whether water is clear or muddy.
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By giving attention to the following directions any one will be able to erect the
wheel properly:

Frame all the timbers as shown in the cuts, following the sizes as marked, and
bolt them together firmly.

Set the frame work on level ground and tamp in the dirt firmly about the mud
sills. It is immaterial at what angle the water pipe leads to the wheel; it will work
equally well on the top, bottom or any intermediate position, but as the lowest position
gives the most power, the nozzle is generally placed on the bottom. At all events it is
only necessary that the curve of the nozzle shall be concentric with the wheel, and %
of an inch away from it, and the slit should be midway of the width of the buckets. The
nozzle once in place should be bolted firmly to prevent it getting against the wheel.
Plank the bottom of the tuil race and hoard up the wheel from the boxes down on the
outside of the timbers; this allows free space for the water to leave the buckets and
gives more room to work in, should it be necessary to change the nozzle.

Put a trap door on the side, opposite the nozzle. so a man can get in and take it
off if necessary.

Cover over the wheel from the bnxes up on the inside of the timber so as to
leave the boxes in sight for oiling and adjustment. Make this cover loose so it can be
taken off should it become necessary to raise the wheel or otherwise work at it.

After the water is turned on the speed is adjusted by moving in or out the steel

slide in the nozzle until the exact number of revolutions is obtained; while doing this

.the gate should be wide open.

In closing the water gate be sure and shut it completely off; otherwise the water
will wear away the seat so that it will always leak. A screen should be placed above
the sand box in the flume, else the nozzle is liable to become clogged with leaves and

sticics and delays occur.

RUNNING OVER 2000 STAMPS.
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Knight’s G-Foot Water Wheel.

METHOD OF SETTING.

The above wheel is 6 feet in diameter and is used in conjunction with the No. +
gate and nozzle, and is intended for heads from 60 feet to 600 feet. The cut is made
to show the way a water wheel should be boxed, or cased, and placed in position; and
if the wheel should carry water around with it make a hole in hack end of housing and
put in a large pipe, or square box, to let the air in. This will allow the air to enter
and water to fall from the wheel.

The above wheel is 6 feet in diameter and is nsed in connection with the No. 4
gate and rozzle, and is intended for heads from 50 to 700 feet. It is shown with
hydranlic governor attached. It will develop the following speed:

The wheel will develop the following power:

50 H. P. under a head of 50 feet. 125 H. P. under a head of 150 feet.

75 H. P. under a head of 75 feet. 175 H. P. under a head of 225 feet.

250 H. P. under a head of 300 feet.

We have larger gates and nozzles for the same water wheel that will increase
the power to 500 H. P.

In this case a larger shaft and stronger frame work is required.
The weight is about 4000 lbs., depending on size of pulley requived.

RUNNING OVER 2000 STAMPS.
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Knight’s 6-Foot Water Wheel.

-
KNIGHT’S
6 FOOT
x
¥
.
¢
The above wheel is 6 feet in diameter and is used in connection with the No. 3
gate and nozzle, and is intended for use under heads from 50 feet to 300 feet.
This water wheel is commonly used for driving 40 and 60 stamp mills under
a Liead of 200 feet and upwards.
This wheel will develop the following power:
25 H. P. under a head of 50 feet. 75 H. P. under a head of 100 feet.
50 H. P. under a head of 75 feet. 150 H. P. under a head of 200 feet.
200 H. P. under a head of 300 feet.
& The weight of this wheel complete is about 3200 lbs., depending on how large a
¥ .
pulley is required. 'We furnish pulleys of any reasonable size that the speed may re-
A quire. The same is true of all the other wheels.
»

RUNNING OVER 2000 STAMPS,.,
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The above wheel is 6 feet in diameter and is used in connection with the No.

300 KNIGHT'S WHEELS, GIVING ouT
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gate and rozzle, and is intended for heads from 100 to 500 feet, and requires butl o

small amount of water. ;
The wheel will develop the following power:

35 H. P. under a head of 100 feet.

75 H. P. under a head of 200 feet.

175 H. P. under a head of 500 feet.

100 H. P: ander a head of 300 feet.
150 . P. under a head of 400 feet.

Weicht, about 2400 lbs., depending on amount of power and size of pulley re uired.
ghnt, ;de] 8 1 I B e
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Knight’s 4:=Fool Waler Wheel.

il

SCALEZ "= 1TC \ RVi6HTS STANDARD
‘24 FEET WHEEL.,

The above is the Knight 43-foot wheel used .in connection with the No. 5 gate
and nozzle, and intended for heads from 10 to 75 feet. It is well adapted to quartz
mills, for the speed is such that you can belt direct from the water wheel pulley to the
cam shaft, thus avoiding the counter-shaft, which is an item in economical construction
and operation.

The wheel will develop the following power:

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

35 H. P. under a head of 25 feet. 100 H. P. under a head of 75 feet.

For this wheel add $35.00 to the regular price list of whecls the same diameter
and power.

Weight, 2500 to 3500 lbs., according to power required.

RUNNING OVER 2000 STAMPS.
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Knight’s 4i-Foot Water Wheel.
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The above wheel is 4} feet in diameter and is used in connection with the No. 3
gate and nozzle, and is intended for use under heads from 50 feet to 300 feet.

This is the common size used for driving hoisting works, quartz mills, air com-
pressors and sawmills. For sawmill use the patent hydraulic gate and nozzle is used,
which saves the water between cuts, and for which an extra price is charged, as per
list on page 24.

This wheel will develop the following power:

15 H. P. under a head of 50 feet. 50 H. P. under a head of 100 feet.
30 H. P. under a head of 75 feet. 100 H. P. under a head of 200 feet.

200 H. P. under a head of 300 feet.
Weight, 1800 to 2400 pounds, according to horse power required.

90 WATER WHEELS,
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The above wheel 1s 4} feet in diameter and is used in conjunction with the No. 2
ate and nozzle, and is intended for heads from 100 feet to 500 feet.

o
b=

The wheel will develop the following power:

15 I1. P. under a head of 100 feet. 75 H. P. under a head of 300 feet.
30 . P. under a head of 200 feet. 100 H. P. under a head of 400 feet.

175 H. P. under a head of 500 feet.

Weight, from 1400 to 2200 pounds, depending on the power required.
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Knight’s 3-Foot Waler Wheel.
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The above wheel is 3 feet in diameter and is used in connection with the No. 5
gate and nozzle, and intended for heads from 10 to 75 feet.

The wheel will develop the following power:

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

35 H. P. under a head of 25 feet. 100 H. P. under a head of 75 feet.

For this wheel add $35.00 to the regular price list of wheels the same diameter
and capacity.

Weight, 2000 to 3000 pounds, according to power required.

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, and is mtended for heads of water from 25 to 100 feet.
The heaviest piece is the water wheel, which weighs 350 1bs., and can be packed
on a good mule.
This wheel will develop the following power:
10 H. P. under a head of 25 feet. 40 H. P. under a head of 60 feet.
20 H. P. under a head of 40 feet. 80 H. P. under a head of 100 feet.
5 For this wheel add $20.00 to the regular price list of same size and power.
Weight 1500 to 2000 pounds, according to H. P. required.
4

RUNNING OVER 2000 STAMPS.
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Knight’s 3-Footl Water Wheel.
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The above wheel is 3 feet in diameter and is used in connection with the No 2

gate and nozzle, and is intended for heuads of water from 50 feet to 300 feet and over.
It is a very light wheel and easily transported over the roughest mountain trails. The
wheel itself, boxed, weighs about 300 pounds and is the heaviest picce.

This wheel is very desirable for use in sawmills where a high speed is required,
saving the expense and trouble of gearing and countershafts. Where the head is high
enough, they can be put on the saw shaft directly, and be operated hy one of Kuight’s
Patent Hydraulic Gates, by means of which the water can be closed off as the saw is
going out of cut, and all the water saved between cuts, thus running the mill on about
one-half the water.

Extra charge will bemade for the hydraulic gate attachment, for which sce price
list on page 21.

This wheel will develop the following power:

15 H. P. under a head of 75 feet. 35 H. P. under a head of 200 feet.
26 H. P. under a head of 100 feet. 75 H. P. under a head of 300 feet.

100 H. P. under a head of 400 feet.
Weight, 1000 to 1500 pounds, according to H. P. required.

'~ 90 WATER WHEELS,
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ght’s R 'sible Water Wheel

v Knight’s Reversible Water Whee
-
DIRBEEEE
N6 e
A
v
KNIGHT'S STANDARD
6FEET REVERSIBLE
WATER WHEELS.
rm
Patented November 7, 1882.

The above represents the Knight 6-foot reversible water wheels used in con.

nection with the number 4 gate and nozzle, under heads from 125 to 250 feet, and will

R develop from 100 to 200 horse power under the above heads. Thisis planned especially
to take the place of engines working at mines, where owners wish to make the change '

o in the least expensive way possible, in order to utilize water power instead of steam.

RUNNING OVER 2000 STAMPS.
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We advocate the transmission of power to the reel shaft by manilla ropes or
cotton, made expressly for the purpose. Thenozzles areso arranged that the enginecr
can increase or diminish the speed of the cage or bucket as he chooses, while the hoist-
ing is in progress. This is effected by means of a Hydraulic Cylinder attached to the
nozzle, the piston rod being a continuation of the steel slide covering the slit. B. B. B.
are two valve stems leading to the engineer’s platform; these operate the valves in the
water chests bolted to the frume worlk, as shown, an:l which are fed by water from the
main supply pipe through the pipe F.

The four pipes S. 8. 8. S. lead from the water chest to the eylinder on the noz-

I zles, and are the feed and exhaust pipes that sapply and take away the water from that
cylinder. thus controlling the motion of the piston, which in turn moves the slide back
and forth. The inereasing or diminishing thus of the size of nozzie admits move or less
water and consequently increases or diminishes the speed to suit the kind of hoisting

l that may be desired at the time.

1en the cage arrives at the top of the shaft the engineer moves the rod A. A,
l When the cage arr at the t f the shaft ol aine the rod A. A
.

[’ thisis connected to the rock shaft that moves the valve stem on the main hydraulic
!

gsates. This closes oft the water completely. This cylinder is supplied with water by

. vances, this application of water power iz made fully equal in desirability to any stecam
engine.

Price of reversible water wheel complete $1100. 1f the pressure is very high
the cost would be less.

The above pricc does not include frame work. If desired, we furnish frame work

and set everything in position for $175.00 extra.

90 WATER WHEELS,

the pipe P>. P. connected to the main supply pipe. By all of these patented contri- -

-



2500 HORSE POWER. 17

% Knight’s 3-Fool Vertical Turbine.
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The above is Knight's 3 foot Vertical Turbine, which is intended to develop a
large power under heads of from 10 feet to 50 feet. In the vertical elevation in th®
above cut, the frame work is cut away, and also a portion of the sheet-iron piping, in

order to show the guide curves for conducting the wateron to the buckets, and also to

o L
¢ show the adjustable circular nozzle for regulating the power or speed, and which is

- operated by the hand-lever shown.

- Prices quoted on application.

RUNNING OVER 2000 STAMPS.
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Kni yht’s Dynamo Molor.

The above engraving represents the Knight’s water motor, made expressly for
nse of dynamos. The governor is attached to the casing. By this manner of con-
struction all parts of the machinery is set in line before it leaves the shop, so that it
does not require any further attention than to make connections after it is placed on
its foundation.

We build these motors for any amount of power up to 2000 H. P., and will guar-
antee a regulation of speed of one per cent, with a gradual change of load in one minute
of time. We claim the advantage over other water wheels by the use of one wheel,
where other makers adopt two to get the same power, which makes it less expensive
in installiug the plant. At times, when high speed is to be had, it is an advantage to
connect direct to dynamos, avoiding belts and pulleys. We can develop 500 H. P. un-
dor a head of 400 feet, with a 17-inch wheel, giving 1100 revolutions. A motor of this
description is now in use at The Amador Blectric Railway and Light Co. Power House,
Sutter Creek, Amador county, Cal. A

Correspondence solicited and prices given on application.

90 WATER WHEELS,
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. Knight’s Water Motor.
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The above is a cut representing Knight's Water Motor, which is used for running
fans, blowers, small electric plants, saws and all machinery where small powers are re-
quired.

We make four sizes of this style of motors: 6 in., 12 in,, 18 in, and 24 in,
Amount of power developed depends on head of water.

For prices and sizes see general price list, page 24.
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Knight’s Patent Hydraulic Gate.

Patented Nov. 7, 1882.

The above is the cut of Knight's Patent Hydraulic Gate, attached to a nozzle
and operated by an ordinary hand lever.

The gate is opened and closed by means of water pressure applied to the hy-
draulic cylinder which is attached to the gate stem. By this meuans a child can open
or cloge with ease a 22-inch gate under a pressure of 500 feet, that would require two
men to work hard to open in from three to four minutes.

By placing in the eylinder special exhaust ports the piston is made to close orv
open the gate at once or slowly.

Any one at a glance can see of what vital importance this contrivance is to wa-
ter power machinery. No hoisting works can be properly constructed without it and
a great saving can be effected, where a company has a dam or reservoir, by using this
gate.

90 WATER WHEELS,
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Take the case of a water wheel used in running a saw mill, where the power is
used less than one-half the time. Without this contrivance, it would be necessary to
run the water all the time on account of the great inconvenience in closing and open-
ing the gate; but with this attachment, as soon as the cut is through, the water can be
closed off; and if there is a reservoir, it accumulates, and the mill can be run on about
one-half the quantity it otherwise would take.

The ldaho Mining Company of Grass Valley, who are using the Pelton wheel,
purchased our patent Hydraulic Cylinder and all their attachments, for operating these
wheels attached to their hoisting works.

Cut on page 15 shows two of these gates operating reversible wheels for hoist-
ing.

Persons are hereby cautioned against using a Hydraulic Cylinder in any shape or

=1 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 is our price for the different sizes of plain gates and also Hydraulic

% gates:
ot = Dlemeter of P

R W T B L L

1 2x3 1 4 $ 50 | $140

2 ' 2x5 1 5l 75 | 180

3 215 x10 2 (1374 100 ‘\[ 210

4 8x 15 3 8y 130 | 250

5 8 x 2 6 10 T 315

I

Hydraulic Gate includes rock shaft, boxes and levers.

"
-

— e S L e
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Knight Hydraulic Hoisting Works

One of the principal uses to which water wheels are now put, is that of drving
hoisting reels for mining purposes. Not only is it far more economical, but it gives
a steady, reliable motion, and is much easier to operate than steam hoists.

All of our hoisting works are operated by Knight's Patent Hydraulic Gate, by
means of which the engineer can, with the smallest movement of his lever, control the
action of the water, stopping the cage instantly, if necessary.

It is generally intended, in most hoisting works, tolower the cage with the brake;
but in some mines we have placed an additional wheel reversed on the shaft, for low
ering with power. This is also fitted up with the hydraulic gate, and is independ-
ent from the other wheel, and can be used or not, as may be desired. Special mention
is made of the reversible wheels on page 15.

We build any sizes that may be required of these hoisting works.

Our regular pattern list includes four sizes, orders for which we are ready to fill at
the shortest notice.

All of our work we guarantee and deliver in running order, if required.

We furnish our hoisting works with either single or double reels, as may

be required, prices for which we quote as follows:

Diameter of Diameter of . ; \ : s
wo. | Vnding | Eactian) Pe o e EICHT: [single Drum D;blthm‘ Pee
Feet, Feet. Inches. Feet. Lbs. | ‘ Wheel.
1 3 3.6 30 3 5000 | $ 650 | $ 830 | $200
2 44 | 50 48 46 | 10000 | 1100 | 1400 | 300
3 5.6 | 6.0 48 46 | 12000 | 1200 | 1500 | 500
4 7.6 | 86 60 6.0 J 24000 | 2000 | 2500 | 800

The following parties are using our Hoisting Works or our Patented Appliances:

IBBYEI (S W BUANE eicnmone ooos008 0000 (63000 A0 00ma0t Gota s Placerville, Cal.
El Dorado Water and D. G. Co...ovevnvneniene venen .. Placerville.
Butte Basin Mining Co.... cocoviuveiiiiinnins cennns Jackson, Cal
Patterson Mining Company ... ....cooivevvenennes Tuttletown, Cal.
Lincoln Mining Company......cco.cveeeieeenenee Sutter Creek, Cal.
Sierra Buttes Company .........coceveien cuvenee Sierra City, Cal,
Idaho Mining Company.................. . .....Grass Valley, Cal.
Kennedy Mining Company ........ccooce cveveenens Jackson, Cal.
South Spring Con...oceeevninieiiiiiiiiiiiine e Amador, Cal.
Al B AT e oo el sicis s ntsis sis 5o sbsiamimniow elanninsismsspe o Amador, Cal.
Hector Gold Mining Co....oevverennnnnnnnn. ...Sutter Creek, Cal.

90 WATER WHEELS,
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Knight’s Hydra aulic Governor.

We manufacture, and can attach to all water wheels, our Hydraulic Governor
for regulating the speed of the wheel to suit different requirements. One can be seen
on page 6 of this catalogue, attached to a six-foct wheel. On the nozzle there is a Hy-
draulic Cylinder, which moves back and forth the steel slide in the slit of the nozzle,
thus increasing and diminishing the flow of water and, consequently, the power and
speed.

This cylinder is supplied with water by small pipes running from the hydraulic
valve chest under tae governor, the valve in this being operated by the raising or
lowering of the governor balls, which, in turn, is moved by a belt from the water-wheel
shaft, all as shown in the engraving. This is the only method by which water wheels
can be regulated and yet retain the same percentage of power. It cannot be done on a
round nozzle.

The governor shown is used for clear water. When muddy water only is avail-
able, we make another kind of governor that works the slide in the nozzle by means
of gearing. Parties ordering governors should state what kind of water is used, so
we may know which kind to send. Also, what is the extreme variation in speed that
may be allowed, and what extreme variation of power is likely to occur. The price is

$175.00, boxed.

Knight’s Patent Aulomatic Gale.

We malke an automatic gate for compressors. When the air raises to 80 pounds
pressure the gate will stop the water wheel, and will start it again when the air has
been reduced to 75 pounds, thus economizing in use of water.

We have them at work at the following-named mines giving the very best satis-
faction: Amador Gold Mine, Jackson, Cal.; Con. South Spring Hill Gold Mine, Amador
City, Cal.; Wildman Gold Mine, Sutter Creek, Cal.; Hector Gold Mine, Sutter Creek;
Arvgonaut Gold Mine, Jackson.

Prices on application.

RUNNING OVER 2000 STAMPS.
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PRICE LIST ol
OoF -
VIGHT’S WATER WHEEL S
KNIGH WHEELS.
Ca DR Bt -
5o 2 5 10 20 | 30 40 60 80 100 200 300 | 400
: Flm. P.L H.P ‘H.P ESEEENHL P | H.P.| H.P.| H.P.[HP.(H P/H P
A © ‘ e
6 in. ] .
Motor.| $ 25 ‘ $30 | $40 |....... With Cast Iron Casings
12 in. | g S b
Motor. | 50 50
18in.| 100 | 100 | 110 | $120 R
24 in‘ ‘o ‘e ¢ 0
Motor.| 180 180 190 200 $210
Sl o 150 160 170 $180 Wheels Without Casing. p
A el 165 | 175 | 185 | 195 | §220 | $250 | $300 | §350 | .....
L e ‘ T PR 900 | 220 | 250 | 275 | 300 | 350 | 400 | 450 |4500 5
(il e BRI e R e 275 300 330 385 400 450 500 | 550
8t ... ... ‘ _______ B i 400 420 ‘ 450 500 550 600 | 650
The above prices include the wheel, boxes, shaft, gate, nozzle and a pulley to
suit the speed required; provided, however, the pulley does not exceed two-thirds the
diameter of water wheel. If larger than this is wanted, an additional charge is
made.
Shafts are furnished as per cuts or drawing herein. EBxtra length will be
charged for all over that specified.
Water Weeels made in sections for mule transportation not to excced: 300 Ibs.
20 per cent above the List Price.
Water Wheels used under less head than 50 feet, 20 per cent extra on the above
Price List. A
Above prices include Water Wheels delivered at R. R. Station, Tone, Cal.
2



2500 HORSE POWER. £

ey Table Showing Diameter, Revolutions and Head

FOR

~  KNIGHT’S WATER WHEELS.

Table calculated 46 per cent. of the spouting velocity of water in feet per minute.

‘ DIAMETER OF WHEELS. i | DIAMETER OF WHEELS.

€
/ B 12t mag
\

6 ‘ 12' | 18

( REVOLUTIONS PER MINUTE. :

24 ( 3

Heud in Feet
\
|
Head in Feet

REVOLUTIONS PER MINUTE.

50 | 996 | 498 332 249 166 [111 83 | 62280 (2358 [1179 | 786/589 393 1262 }196‘147
& 60 (1086 | 543 (362 271 181 [121 | 90 | 68290 12394 [1197 | 798!598 (399 266 199 149
70 |1176 | 588 [392 (294 196 (131 | 98 | 73[|300 iZ-LB.G 1218 | 812/609 406 271203152
SO 1254 | 627 [418 1313 (209 |139 |104 | 78320 2514 |1257 | 838|628 419 |279|209/157
90 1332 | 666 |444 333 1222 148 [111 ’ 831340 (2592 |1296 | 864|648 432 |288 (216162
e 100 1404 | 702 468 351 |234 156 [117 | 88360 12670 1335 890‘667 445 297|222 167
110 11476 | 738 492 369 (246|164 (123 | 92380 2742 1371 | 914|685 457 ;305 (228 171
120 [1542 771 514 (385 {257 (171 [128 @ 96400 2814 (1407 | 938703 |469 |313 234|176
130 11602 | 801 [634 401 (267 |178 |134 ‘1()() 420 2886 (1443 | 962721 481 |321|240/180
140 11662 | 831 b5+ 415 1277 |185 138 [104/{440 12052 11476 | 984|738 |492 |328 (246(184
150 1722 | 861 |574 430 (287 |i91 |143 107|460 3018 {1509 [1006/754 503 1335 (251|188
160 (1776 | 888 592 444 (296 197 148 111|480 i3()84 15642 (1028771 514 343 257|194
170 1836 | 918 (612 459 {306 204 153 115500 3144 |1572 1048|786 |524 349 262|197
180 1890 | 945 630 472 ;315 !21“ 157 [118]520 13210 (1605 [1070/802 |535 |356 267200
190 (1938 | 969 646 484 323 [215 161 121|540 13270 1635 |1090/817 |545 363 272|204

| |
10 | 444 | 222 (148 [111 | 74 ‘49 37 | 28! ‘
15 | 540 | 270 [180 (135 | 90 | 60 | 45 3501240 (2178 (1089 | 726|544 363 |242|181/136
20 | 630 | 315 (210 [157 (105 | 70 | 52 | 39]|250 |2226 [1113 | T42(556 |371 247 |185/139
30 | 768 | 384 1256 (192 |128 | 85 ‘ 64 | 481260 [2268 |1134 | 756|567 378 |252 189!142
40 | 888 | 444 296 (222 148 | 99 | T4 | 55/|270 2316 |1158 |.772|578 (386 1257 (193|145
i
7

3]

200 11992 | 996 i(364 498 (332 (221 166 124560 3330 [1665 [1110/832 [555 |370 (277|208
210 2040 11020 680 510 1340 (227 170 |127 15800 13390 1695 |1130847 |565 (377 282‘212
220 2088 1044 696 522 !\348 232|174 130,600 3450 |1725 |1150862 |575 l383 287,215

T12 1534 (356 (237 |178 [133( 620 (3504 1752 |1168/876 |534 |389 292219

230 2136 1068
| |

The above table gives the slowest speed for the Knight Wheel that will give
high percentage. Three to four per cent. may be added to suit pulleys and speed of
line shafting without making material difference. In sawmill machinery it would be

well to speed the wheel from fifteen to twenty per cent in excess of above tables.

3 5 o . :

4 This, although not giving so high a percentage of power from the water used, |
will be found Leneficial, because the saw, in going out of cut, will not increase so
rapidly in speed, and the governor will have more opportunity to act.

-

RUNNING OVER 2000 STAMPS.

.




26 300 KNIGHT’'S WHEELS, GIVING OUT
Table of Horse Powers
FOR
KNIGHT’S WATER WHEELS.
A °
Calculated 1 inch=13 Cubic Feet per Minute.
o ¢|Miners 5 l 10 20 \ 30 \ 40 ] 50 ] 60 70
8 5 inch.
o g e Sesime [
o
A B|Cubic| Ti l 15 30 } 45 \ 60 l 7% ‘ 90 105
A | Feet.
P in | H.P. ‘ H.P. H.P. \ H.P. ) H. P. H.P. H.P. H. P.
eet. |
: \
10 11 23 A6 .69 .92 1.15 1.45 1.68
15 07 e .68 1.02 1.36 1.70 2.17 2.53
2 22 35 .90 1.35 1.80 2.15 2.90 3.39
30 34 68 1.36 2.04 2.72 3.40 4.34 5.07
40 45 ‘91 1.82 2.73 3.64 4.55 5.80 6.76
50 .H6 1.13 2.26 3.39 4.52 5-@5 7.24 8.45
( 60 66 1.83 2.66 3.99 5.32 6.65 8.69 10.14
70 .79 1.59 3.18 4.77 6.36 7.95 10.16 11.85
80 91 1.82 3.64 5.46 7.28 9,10 11.59 13.52
9 1.02 2,04 4.08 6.12 8.16 10.20 18.04 15,21
100 1.13 2.97 4.54 6.81 9.08 11.35 14.49 16.90
110 1.25 2.50 5.00 7.5 10.00 12,50 15.94 18.59
120 1.36 273 5.46 8.19 10.92 13.65 17.39 20.29
130 1.47 2.95 5.90 8.85 11.80 14.75 18.83 21.97
140 1.59 318 6.36 9.54 12.72 15.90 20.29 23.67
150 1.70 341 6.82 10.23 13.64 17.05 21.73 25.35
160 1.82 364 7.28 10.92 14.56 18.20 23.18 27.05
170 1.93 3'86 7.72 11.58 15,44 19.30 24.63 28.73
180 2.04 4.09 8.18 12.27 16.36 20.45 26.08 30.42
190 2.16 439 8.64 12.96 17.28 21.60 27.53 32.12
200 297 i5d 9.08 13.62 18.16 22.70 28.97 33.80
210 2.38 177 9.54 14.31 19.08 23.85 30.43 35.50
220 2.50 5.00 10.00 15.00 20.00 25.00 31.87 37.18
23) 2.61 5.23 10.46 15.69 20.92 26.15 33.32 38.88
240 2.72 5.45 | 10.90 16.35 21.80 27.25 34.77 40.58
250 2.84 5.68 | 11.36 17.04 22.72 28.40 36.22 42.26
260 2.95 591 | 11.82 17.73 23.64 29.55 37.67 43.95
270 3.08 6.17 12.34 18.51 24.68 30.85 39.12 45.64
280 | 3.8 6.36 12.72 19.08 25.44 31.80 40.57 47.33
20p | 3.29 6.59 13.18 19.77 26.36 32.95 42.02 49.02
300 3.41 6.82 13.64 20.46 27.28 34,10 43.46 50.71
320 3.63 7.27 14.54 21.81 29.08 36.35 46.36 54.09
340 3.86 773 15.46 23.19 30.92 38.65 49.26 57.47
360 4.09 818" 16.36 24.54 32.72 40.90 52.16 60.85
380 4.32 8.64 17.28 25.92 34.56 43.20 55.06 64.23
400 4,54 9.09 18.18 27.27 36.36 | 45.45 57.95 67.61
420 4.77 9.55 19.10 28.65 38.20 | 47.75 60.85 70.99
440 5.00 10.00 20.00 30.00 40.00 50.00 63.75 74.37
460 5.22 10.45 20.90 31.35 41.80 | 52.25 66.65 77.76
480 5.45 10.91 21.82 32.73 43.64 5‘%.55 69.55 81.14
500 5.68 11.36 9942 34.08 45.44 56.80 72.44 84.52
520 5.91 11.82 23.64 35.46 47.28 59.10 75.34 87.90
540 6.16 12.33 24.66 36.99 49.32 61.65 78.24 91.28
560 6.36 12.78 25.46 38.19 50.92 (33.65 81.14 94.66
580 6.59 13.18 26.36 39.54 52.72 65.90 84.04 98.04
600 6.82 13.64 27.28 46.92 54.56 68.20 86.93 101.42

90 WATER WHEELS,




2500 HORSE POWER. 27

Table of Horse Powers

FOR

- KNIGHT’S WATER WHEELS.

Calculated 1 inch=1% Cubic Feet per Minute.

o §|Miners 80 90 100 1 120 140 160 180 20
E]‘::J Inches.
o e \ |
Ay|Fme | 120 135 150 ’ 180 210 240 270 300
|
H%ad in H. P. 15 [ 221 H. P. I Hi P ] H. P. HAE. H.P. H.P.
eet.
10 1.93 2.17 2.41 2.90 3.36 3.86 4.34 4,82
15 2.90 3.26 3.62 4.34 5.06 5.80 6.52 7.94
20 3.87 4.36 4.84 5.80 6.78 7.74 8.72 968
30 5.79 6.52 7.24 8.68 10.14 11.58 13.04 14.48
10 7.73 8.69 9.66 11.60 18.52 15.46 17.38 19.32
50 9.66 10.86 12.07 14.48 16 90 19.32 21.72 24,14
60 11.59 13.04 14.49 17.38 20.28 23.18 26.08 28.98
70 13.54 15.24 16.93 20.32 23.70 27.08 30.48 33.86
80 15.46 17.39 19.32 23.18 27.04 30.92 34,78 38.64
2 90 17.38 19.56 21.73 26.08 30.42 34,76 39.12 43.46
100 19.32 21.78 24.15 28.98 33.80 38.64 43.46 48.30
110 21.25 23.90 26.56 30.88 37.18 42.50 47.80 53.12
120 23.18 26.08 28.98 34.78 40.58 46.36 52.16 57.96
S 130 25.11 28.25 31.39 37.66 43.94 50.22 56.50 62.78
140 27.05 30.43 33.81 40.58 47.3 54.10 60 86 67.62
150 28.98 32.60 36.22 43.46 50.70 57.96 65.20 79.44
160 30,91 34.78 38.64 46.56 54.10 61.82 69.56 77.28
170 32,84 36.94 41.05 49.26 57.46 65.68 73.88 82.10
180 34.77 39.11 43.46 52.16 60.34 69.54 78.22 86.92
190 36.70 41.29 45.88 55.06 64.24 73.40 82.58 91.76
200 38.63 43.46 48.29 57.94 67.60 77.26 86.92 96.58
210 40.57 45.64 50.71 60.86 71.00 81.14 91.28 | 101.42
220 42,50 47.81 53.12 63.74 74.36 85.00 95.62 | 106.24
230 44,43 49.99 55.54 66.64 77.76 88.86 99.88 | 111.08
240 46.36 52.15 57.95 69.54 8116 | 92.72 104.30 | 115.90
250 48.30 54.33 60.37 72.44 84.52 96.60 108.66 | 120.74
260 50.22 56.50 62.78 75.34 87.90 100.44 118.00 | 125.56
270 52.16 58.68 65.20 78.24 91.28 104.32 117.36 | 130.40
2830 54,09 60.85 67.61 81.14 94.66 108.18 121,70 | 135.92
290 56.02 63.03 70.03 84.04 98.04 112.04 126.06 | 140.06
300 57.95 65.20 72.44 86.92 101.42 115.90 180,40 | 144 88
320 61.82 69.54 T 92.72 108.18 123.64 139.08 | 154.54
340 65.68 73.89 82.10 98.52 114.94 131.36 | 147.78 | 164.20
360 69.54 78.24 86.93 | 104.32 121.70 139.08 156.48 | 173.86
380 73.41 82.58 91.76 | 110.12 128.46 146,82 165.16 | 183.52
400 77.97 86.93 96.59 | 115.90 135.22 154.54 173.86 | 193.18
420 81,14 91.28 101.42 | 121.70 141.98 162,28 182,56 | 202.84
440 85.00 95.62 106.25 | 127.50 148 74 170.00 191.24 | 9212.50
460 88.86 - 99.97 111.08 | 133.30 165.52 177.72 199.94 | 922.16
5\ 480 92.73 104 32 115.91 | 139.10 162.28 185,46 208.64 | 9231.82
500 96,59 108.67 120.74 | 144.88 169.04 193.18 217.84 | 94].48
520 100,46 113.01 125.57 | 150.68 175.80 200,92 296.02 | 251.14
540 104.32 117.36 130.40 | 156.48 182.56 208.64 234.72 | 260.80
560 108.18 121.71 135.23 | 162.28 189.32 216.36 243.42 | 9270.46
< 580 112,05 126.05 140.06 | 168.08 196.08 224.10 252,10 | 280.12
600 115.91 130 40 144.89 1173.86 202.84 231.82 260.80 | 289.78

RUNNING OVER 2000 STAMPS.




28 300 KNIGHT’'S WHEELS, GIVING OUT

Table of Horse Powers

FOR

KNIGHT’S WATER WHEELS. “

Calculated 1 Miner's inch=14 Cubic Feet per Minute.

inch.

;|Miners| 290 ‘ 240 ] 260 l 280 \ 300 i 320 | 3) ‘ 360

Discharge
Per Minute,

%ubic 330 l 360 \ 390 \ 420 \ 450 480 1 510 \ 540
eet.

H;iftm H.P. \ H.P. L H. P. ‘ H.P.. H.E \ HE . | BB mp
’ \ ‘ \
) | | ‘ |
10 5.30 580 | o2n 6802 723 | 172 8.19 8.67
15 7.96 8.68 |  9.41 10.12 10.86 \ 11.60 12.31 13.03
20 10.65 11.60 \ 12,58 | 1356 | 1452 15.48 16.46 | 17.42
30 15.93 17.36 18.82 | 20.28 21.72 23.16 24,62 | 26,06
40 | 21.25 23.20 25.12 | 27.04 28.98 30.92 82.84 | 3478
50 26.55 | 28.96 | 3138 | 33.80 36.21 | 38.64 41.04 43.45
60 31.88 | 3476 | 87.67 4056 43.47 | 46.36 | 49.27 | 5206
358 iggg \’ ig.m i 43.02 \ gz.gg ‘2%2 ?;1}'@1;2 57.53‘ | 60.92
. .36 50.23 08 | 57.96 ; 65.69 | 69.5f
90 47.81 | 52.16 | 56.50 60.84 \ 65.19 69.53 7388 | 1823 8
o R | e 8% ) I8 TR | BN | XB | wa
120 63.76 | 69.56 » 75.35 } 81.16 ’ 86.94 92.73 98.53 | 104.33
130 69.06 | 75.32 81.61 87.88 | 94,17 180'30 106.73 | 118.00 °
W | R | gl e ) s W R R |
160 | 8501 | 9272 | 10046 | 108:20 | 10885 | 123561 | 13138 | 13910
170 90.31 \ 98.52 106.73 114.92 ‘ 123.15 131.36 139.57 147.78
180 95.61 104.32 113.00 121.68 | 130.38 139.08 147.77 | 156.46
190 100.94 | 110.12 | 11929 128.48 | 137.64 146.80 155.99 | 165.17
200 106.24 115.88 125.55 135.20 | 144.87 154 52 164.19 ’ 173.84
210 111.56 121,72 ‘ 131.85 142.00 \ 152.13 162.28 172.41 | 182.56
220 116.86 127.48 138.11 148.72 | 159.36 ‘ 170.00 ‘ 180.61 | 191.23
230 122.19 133.28 \ 144.40 155.52 \ 166.62 177.72 18884 | 1994
240 127.49 139.08 | 150.67 16232 | 178.85 ‘ 185,44 197.03 | 208.62
250 132.81 14488 | 156.94 169,04 | 181.11 | 193.20 | 205.26 | 217.33
260 138,12 150.68 163.23 175.80 | 188.34 ‘ 200.88 | 213.45 | 226.01
270 143.44 256.48 169.52 182.56 | 195.60 208.64 | 221.68 | 28472
280 148.74 162.28 175.79 189.32 | 202.83 ‘ 216.36 220.87 | 243.40
290 154.07 168.08 182.08 196.08 ‘ 210.09 224.08 938.10 | 252,11
300 159.37 ‘ 173.84 188.34 202.84 | 217.32 ‘ 231.80 246.30 | 260.78
320 169.99 185,44 200.90 21636 | 231.81 | 247.28 | 262.72 | 278.17
340 180.62 197.04 213.46 299,88 | 246.30 26272 | 27914 | 295.56
360 191.25 208.64 226.02 243.40 | 26079 | 27816 | 29556 | 31295
380 201.87 220,24 238.58 256.92 | 275.28 293.64 | 311.98 | 330.34
400 21250 | 231.80 251.13 270.44 | 28977 309.08 | 328.41 | 347.72
420 22312 | 243.40 263.69 283.96 | 304.26 324.56 | 344,81 | 365.11
440 233.75 | 255.00 276.25 997.48 | 318.75 340.00 | 361.25 | 382.50
460 244.38 266.60 288.81 311.04 | 333.24 355.44 | 377.67 | 899.89
480 255.00 \ 278.20 \ 301.36 324.56 | 347.78 370.92 | 394.09 | 417.28 '
500 265.63 | 289.76 313.92 338.08 | . 362.22 386.36 | 410.52 . 434.60 :
520 \ 276.25 | 301.36 326.48 351.60 |% 876,71 | 401.84 426.94 | 452.15
540 286.88 312.96 339.04 ’ 365.12 |° 891.20 | 417.28 \ 443.36 | 469.44
560 297.51 ] 324.56 351.60 378.64 | 405.69 432,72 | 459,78 | 486.83
580 308.13 | 336.16 j 36416 | 39216 | 420.18 \ 448.20 ‘ 476.20 \ 504.22 $
600 318.76 347.72 376.71 434.67 463.64 492.63 | 521.60

405.68
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Table of Horse Powers

FOR

‘ KNIGHT’S WATER WHEELS.

Jalculated 1 Miner’s inch=13} Cubic Feet per Minute.

49 ‘yin es| 390 | 420 450 ‘ 8 | 510 540 570 600
23 Inch.
.8 y3 ( |
£k . = = {5 | =
B 8| Feet, 585 630 675 720 765 810 855 900
S e i SR I
Hesd il S0 LRSI P H.P. | H. P. ‘ H. P. H.P. | H.P. H.P.
LR | L ) 4 el S
10 | 940 1012 | 10.84 / 11.60 l 12.29 | 13.01 | 1374 | 1446
% | 1412 15.20 16.29 11.36 | 1846 | 19.55 20.63 | 21.72
20 18.88 20.33 21.78 23.20 24.68 26.14 | 2759 | 29.04
30 | 9824 30.41 8258 | 34.64 36.92 39.10 | 41.27 | 4344
400 I 3767 40.57 | 43.47 46.40 49.27 52.16 55.06 | 57.96
50 47.07 50.69 | 5431 | 57.92 6158 | 6518 | 68.80  72.42
60 56.51 60.86 | 65.20 / 69.52 73.90 78.25 8259 ' 86.94
70 | 66.03 7111 | 76.18 81.28 86.34 91.42 | 96.50 | 101.58
” 80| 7535 81.14 86.94 | 9272 98.53 10433 | 110.12 | 115,92
) 90 84.75 91.27 | 97.78 104.32 110.82 | 117.34 123.86 | 130.38
100 94.18 101.43 10867 115.92 123.16 | 130.42 | 137.65 | 14490
110 103.58 111.55 119.52 123.52 13546 | 148.42 151.39 | 159.36
120 118.02 - | 121,72 | 180.41 139,12 147.80 156.59 | 165.19 | 173.88
% 130 | 12242 | 13184 141.25 150.64 160.09 | 169.51 | 178.92 | 188.34
140 131.86 142,00 152,14 | 162.82 172.43 182.57 192.72 | 202.86
150 141.26 152.12 162.99 | 173.84 184.72 195.59 | 206.45 | 217.82
160 | 150.70 162.29 | 173.88 185,44 197.06 208.66 | 220.25 ’ 231.84
170 | 160.09 { 172.41 184,72 197.04 209.35 221.67 | 233.98 | 246.30
180 169.49 182.53 195.57 208.64 221.65 234.68 247.72 | 9260.76
190 178.93 192.70 206.46 220,24 233.99 247.75 | 26152 | 275.98
200 | 188.33 202.82 217.30 | 231.76 246.28 260.77 2756.25 | 289.74
210 197.77 212,98 22819 | 243.44 258.62 273.83 289.05 | 304.26
220 207.17 | 223.10 230.04 | 254.96 271,91 286.85 | B02.78 | 31872
230 216,61 233,27 249.97 266.56 | 283.25 299.92 | 316.58 | 333.24
240 226.00 243.39 260.77 27816 | 29554 | 31293 | 330.31 | 347.70
250 235.44 | 253.55 271.66 289.76 307.89 | 326.00 344.11 | 362.22
260 244.84 | 263.68 282.51 30136 | 32018 | 339.01 357.85 | 376.68
270 254.28 273.84 293.40 312.96 332.52 | 352.08 B71.64 | 391.20
280 263.68 283.96 | 304.24 324,56 34481 ' 365 09 385.38 | 405.66
290 273.12 291,13 31513 | 336.16 357.15 378.16 399.17 J 420 18
300 282,52 304.25 325.98 | 34768 369.44 391.18 | 412.91 | 434.64
320 301.35 32453 347.71 370.90 394.08 417.26 ‘ 440,44 | 463.62
240 320.19 BA482 | 369.45 394.08 | 418.71 1448.34 467.97 | 492.60
360 | 339.03 365.11 | 391.18 417.98 443.34 469.42 495.50 | 521.58
830 | 357.86 ’ 385.39 | 412,92 | 44048 | 467.98 495,50 522.97 | 550.56
400 376.70 | 405.68 | 43465 | 463.60 49261 | -521.59 550.56 | 579.54
420 39554 | 425.96 456.39 | 486.80 | 517.24 547.67 J 578.09 ‘ 608.52
440 414.37 | 446.25 478.12 | 510,00 | 541.87 573.75 605.62  637.50
460 433,21 466.54 499.86 533.20 566.51 099.83 | 633.16 | 666.48
& 480 | 45205 | 48682 521.59 556.40 | 59L.14 625,91 660.69 = 695.46
500 470.89 | 507.11 543.33 | 579 52 615.77 | 652.00 688.22 724 44
520 | 489.72 | 527.39 565.06 602.72 640.41 678.08 ‘ 715.75 | 753.42
540 BUB.56 | H4T.68 586.80 | 625.92 665,04 704.16 | 743.28 | 782.40
560 52740 567.97 | 598.53 | 649.12 689.67 | 730.24 770.81 | 811.88
. 530 546.23 | D885 | 63027 | 67232 714.31 756.32 \ 798.34 | 840.36
600 555.07 608.54 652.00 695.45 | 738.94 782.41 825.87 | 869.34
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20 300 KNIGHT’S WHEELS, GIVING OUT

Table of Diameters, Circumferences and Areas of Circles, and the o
Contents in Gallons of 231 Cu. In. at 1 Foot in Depth.
|
| a
DIAM. | CIRCUM. | AREA. DIAM.l CIRCUM. ‘ AREA.
GALLONS. — GALLONS.
Inches. Inches. Inches. ' I Inches.| Inches. ‘ Inches.
1 3.1416 7854 .04084 ‘ 8 25.132 50.265 2.61378
1% 3.5343 .9940 .05169 14 25.515 51.848 2.69609
Y 3.9270 1.2271 .06380 %4 25,918 53.456 2.77971
3 4.3197 1.4848 07717 3 26.310 55.088 2.86458
1 4,7124 1.7671 .09188 1 26.703 56.745 2.95074
3% 5.1051 2.0739 .10782 5 27.096 58.426 3.03815
3 5.4978 2.4052 12506 3% 27.489 60.132 3.12686
7% 5.8905 2.7611 14357 7% 27.881 61.862 5.21682
2 6.2832 3.1416 .16333 9 28,274 63.617 3.30808
1% 6.6759 3.5465 18439 14 28.667 65.396 3.40059
% 7.0686 3.9760 .20675 iy 29.069 67.200 3.49440
34 7.4613 4,4302 .23036 F%4 29.452 69.029 3.58951
1 7.8540 4.9087 .25522 1 29.845 70.882 3.68586
5 8.2467 5.4119 .28142 5% © 80.237 72.759 3.78347
, 3 8.6394 5.9395 .30883 3 30.630 74.662 3.58242
%% 9.0321 6.4918 .33753 % 31.023 76.588 3.98258
‘ 3 9.4248 7.0686 .36754 10 31.416 78.540 4.08408
1 9.8175 7.6699 .39879 L% 31.808 80.515 4,18678
1z | 10.210 8.2957 43134 V4 32.201 82.516 4.25083
32 | 10.602 8.9462 .46519 34 32,594 84.540 4.39¢08 2
15 | 10.99% 9.6211 .50029 (b 32.986 86.590 4.50268
5 | 11.388 10.320 53664 | % 83.379 88.664 4,61063
% | 1L781 11,044 .57429 A 33.772 90.762 4,71962
7 | 12173 11,793 .61324 A 34164 92.885 4.82846
4 12.566 12.566 .65343 11 34.557 95.038 4.94172 @
15 | 12,959 13.364 .69493 1% 85.950 97.205 5.05466
17| 13351 14.186 73767 Y 85.343 99.402 5.16890
3¢ | 13.744 15.033 a8172 || 3% 85.735 101.623 5.28439
17 | 14187 15,904 .82701 P4 36.128 103.869 5.40119
5 | 14.529 16.800 .87360 % 36.521 106.839 5.51923
3 | 14.922 17.720 .92144 3 36.913 108,434 5.63857
7. | 15.316 18.665 .97058 % 37.306 110.763 | 5.75916
5 15.708 19.635 1.02102 12 37.699 113.047 5.8810
1 16.100 20.629 1.07271 14 38.091 115.466 6,0042
1 | 16.493 21.647 1.12564 1z 38.484 117.859 6.1286
3; | 16.886 22,690 1.17988 3 38.877 120.276 6.2543
1, | 17.278 23.758 1,23542 24 89.270 122,718 6.3813
5 | 17.671 24.850 1.29220 5 39.662 125.185 6.5096
3, | 18.064 25.967 1.35128 3 40.055 127.676 6.6391
7 | 18.457 27,108 1.40962 7 40.448 130.192 | 6.7699
6 18.849 28,274 1.47026 13 40.840 132.732 6.9020
1 | 19.242 29,464 1.53213 1 41.233 135.297 7.0354
1 19.635 30.679 1.59531 A 41.626 137.886 7.1700
32 | 20.027 31,919 1.65979 34 42,018 | 140.500 7.3060
1 | 20.420 33.183 172532 1 42,411 143139 | 7.4482
5 | 20.813 34,471 1.79249 5 42.804 145.802 7.5817
3 | 21.205 35,784 1.86077 % 43,197 148.489 7.7214
7 | 21598 37.122 1.93034 7 43.589 151201 7.8624
7 21.991 38.484 2.00117 14 43.982 153.938 8.0047
1% | 22.383 39.871 2.07329 1% 44,875 156.699 8.1483
12 | 22.716 41.282 2.14666 14 44,767 | 159.485 8 2932 A
3; | 23.169 42.718 2,92134 3¢ 45.160 162.295 |  8.4393
15 | 23.562 44,178 2.29726 15 45,553 165.130 8.5867
5 | 23.954 45.663 2.37448 5 45,945 167.989 ‘ 8.7354
37 | 24.347 47.173 2.45299 34 46,338 170.873 |  8.8853 y
7% 24,740 48.707 2.53276 % 46,731 178.782 | 90366 -

90 WATER WHEELS,

e




2500 HORSE POWER. 31

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

% DIAM.‘ CIRCUM. ‘ AREA. | pran. | c1rouL ’ AREA. ’
GALLONS. GALLONS,
¥ Inches.| Inches. ‘ Inches. | Inches.| Inches. ( Inches.

15 47.124 176.715 9.1891 28 5| 72256 415.476 [ 21.6047
% 47.516 179.672 9.3429 4| 72.649 420.004 |  21.8402
1 47.909 182.654 9.498 4| 78.042 424,557 22.0769
3 48.302 185.661 9.6543 35 | 73.484 429135 | 22,8150
1 48.694 188.692 9.8119 15 | 78.827 433.737 22.5543
% 49.087 191.748 9.9708 5% | T4.220 438.363 22.7984
A 49.480 194.828 10.131 1 34 | 74613 443.014 | 23.0367 C
% 49.872 197.933 10.2925 % | 75.005 447.699 23.2803

16 50.265 201.062 10.4552 24 75.398 452.390 23.500 ]
1% 50.658 204.216 10.6192 % | 75.791 457.115 ‘ 23.746
1y 51.051 207.394 10.7844 4 | 76.183 461.864 23.992
3 51.443 210.597 10.951 3 | 76.576 466.638 | 24,240
1 51.836 213.825 11.1189 B | 76.969 471.436 | 24.490
5% 52.229 217.077 11.288 5% | 77.361 476.259 | 24740
b 52.621 220,353 11.458 37 | T7.754 481.106 |  24.992
% 53.014 223.654 11.630 % | 78.147 485.978 25.245

17 53.407 226.980 11.8029 25 78.540 490.875 25.500
1 53.799 230.330 11.977 || i | 78.932 495.796 25.755
Y 54.192 233.705 12.1526 || 17 | 79.325 500.741 | 26012
3 54.585 237.104 12.3294 || 35 | 79.718 505.711 26.270
1 54.978 240,528 12.5074 L5 | 80110 510.706 | 26.530
5 55.370 243.977 12.6868 5 | 80.503 515.725 26.790
A 55.763 247,450 12.8674 3 | 80.896 520.769 27.053
7 56.156 250.947 13.0492 7% | 8l.288 525.837 27.316

18 56.548 254.469 13.2323 26 81,681 530.930 27.580

a 1y 56.941 258.016 13.4168 1§ | 82074 536.047 ‘ 27.846
Yy 57.334 261.587 18.6025 Y| 82467 541.189 28.113
34 57.726 265.182 13.7894 35 | 82.859 546.356 28.383
14 58.119 268.803 18.9777 15 | 83.952 551.547 28.651 ;
5 58.512 272,447 14.1672 % | 83.645 556.762 28,922
v 3 58.905 276.117 14.358 A 84,037 562.002 29.194
7% 59.297 279.811 14.550 % | 84430 567.267 29.468

19 59.690 283.529 14.7485 || 27 84,823 572.556 29.743
1 60.083 287.272 14.938 ‘ g | 85.215 577.870 30.019
1z 60.475 291.039 15.134 1y 85.608 583.208 30.296
34 60.868 294,831 15.331 3 | 86.001 583.588 30.575
1 61.261 298.648 15.5296 b 86,394 593.958 30.854
5 61.653 302.489 15.7294 3% 86,786 599.370 31.135
3 62.046 306.355 15.9304 3% | 871179 604.807 31.418
% 62.439 310.245 16.1327 % | 87572 610.268 31.702

20 62.832 314.160 16.3363 28 87.964 615.753 31.987
1 63.224 318.099 16.541 lg | 88.357 621.263 32.273
1y 63.617 322.063 16.7472 14 | 88.750 626.793 32.560
3¢ 64.010 326.051 16.9546 3% | 89.142 632.357 32 849
1 64,402 330.064 17.1633 % | 89.535 637.941 33.139
5 64.795 334.101 17.3732 || 3% | 89.928 643.549 33.431
3 65,188 338.163 17.5844 || 3{ | 90.321 649.182 33.723
7% 65.580 342.250 17.797 % | 90713 654 839 34.017

21 65.793 346.361 18.0107 29 91.106 660,521 34.312
1 66.366 350.497 18.2258 g | 91499 666.227 34.609
% 66.759 354.657 18.442 4 | 91891 671.958 34.906
3 67.151 358.841 18.5597 3% | 92284 677.714 35.205
1 67.544 363.051 18.8786 Y | 92.677 683.494 83.506
5 67.937 | 367.284 19.0987 5% | 93.069 689.293 35.807
3 68.329 | 371.543 19.3202 4| 93.462 695.128 36.110
% 68.722 375.826 19.5429 7% | 93.855 700.981 86.414

2 22 69.115 380.133 19.7669 30 94.248 706.860 36.720
14 69.507 384.465 19.9921
Yy 69.900 388.822 20.2187
3 70.293 393.203 20.4465
1 70.686 397.608 20.6756
L % 71,078 402 038 20.9059
3 71.471 406.493 21.1376
% 71.864 410.972 21.3705
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Measurement of Water

BY

DIFFERENT DITCH COMPANIES.

| Sopening, | Pomd, | Bresstrs. | Gubie

Inches. Inches. Tnches. Feet.

Amador Canul.Co. ....................................... | 2 ‘} 4 ) 5 1.40
Rureka Take and Canal Co.oveveniviiiieeniiieannn \ 2 \‘ b 6 1.45
Park: Canal and Mining Co.ueveeee voivnenns I “ 2 | b \ 6 | 1.46
Bl Dorado Water and Deep Gravel Mining Co.....“ -+ I‘ 4 \ 6 \ 1.45
Mokelumne and Campo Seco Canal and Mining Co..\ 4 “ 3 “ 5 \ 1.40
Union Water Company, Murphys......c.....oooeene \ 4 \ + b 6 1.45
South Yuba Canal Cou.ovieiieiiiiiiiiiraeene “ 4 ‘ 4 L6 1.45
North Bloomfield ....covivervveiis voneiimeaniiesneee | 2 Pt \ 7 1.60
e L a0 i e e ) o s l et | v |
Tus GIANGE. . eeivneeeiremsieriniaaaieiseseesseanesenseeees 2 k 6 )\ il 1.60
Smartsville Dibeh Co......covumrmnennersseeromemns e 4 ] 7 \ 9 ‘ 1.78

The North Bloomfield, Milton and La Grange companies measure throngh a 3-
inch plank, and the others use 1 and 13-inch planks.

Parties using water from the Amador Canal Company, and the Mokelumne and
Campo Seco Canal and Mining Company, will deduct 33 per cent from the horse power
tables on pages 26, 27, 28, 29; and those using the water from the Smartsville Ditch Com-

pany will add 23 per cent to the same tables.
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TABLE
v ;
Showing Friction of Water in Pipes.
Loss of head in feet for each 100 feet in different sizes iron pipes, discharging given
quantities of water per minute. 13 cubic feet—=1 inch.
S. N. Knr1aHT.
DISCHARGING PER MINUTE. SIZES OF PIPES—INSIDE DIAMETER.
_an i p oo ol — Lok A
Miner's Cubic | Gallons. 1in 2 in ‘ 3in. | in 5in. | 6in. | 7in. 8 in ‘ gin. | 10in
Inches. Feet. |
44 .66 5 | 2.00 ‘ 05 ... PO e SeE ‘ ..........................
.88 1.32 CU e S TR S T U S TS
1:32001 < 91498 15 | 18.00 Dl s i s i il
176 | 264 | 20 - 3200 | Loo ... | e e 1 1 T
; 2.20 330 | 25 50.00 | 1.56 20 E o B s s R B e A
" otz il o R TV T WP IR B S | il [ e
3.08 462 | 34 | ... 3.05 e B e ERRTET T ERTETR P P PR PP
3.52 5.28 ‘ APl L0862 |....... [ o eed L s o s s
® 3.96 5.94 | 44 | ...l 5.05 SO s S 85005 | onasisad ForRac s
4.40 6.60 S T R 5.61 .81 B o R e s | oo
G.60 9.90 TR B 14.05  1.84 ....... Jdi....... T RALEE oot
8.80 13.20 QRSN o 25.00  3.28 TSI D05 sqon - oroanan horoom oo
100 1en0™ | 123 | e 39.05 | 5.14 |...... | A0 s o i s R O
13.20 19.80 LS 56.24 | 740 1.74....... BB Lsp0 et At0aG0H OrOD) HEOEaE
15.40 23.10 ] B 76.56 | 10.08 | 2.40 .78‘. ............ e IR
17.60 26.40 LOGHE Slim st oo 13.16 3.12‘ 1.02 .40‘ MRS |eo5cen et
22.00 | 33.00 | 247 | ... belor 20.56 | 4.88 1.60 .64....... 1Bl i
26.40 39.60 2005 R s ot 120.62 | 7.02 230 .92 .42 Al SIS
30,800 | 462071 345 | ...... A 40.32 | 956 313 1.25 .57 .29 .15] .09
35 20 NG IR (RS O R s 52.62 | 12.49 Jf.(iﬂ‘ 1.64 .76) .38 .20 .12
39.60 | 5940 A T | e 6633 | 15.81 5.18‘ 2.08 .96! 48 .25‘ A5
+4.00 | 66.00 AL e i 19.562 6.40 2.56 1.18 .60/ .31 .18
66.00 | 99.00 | 741 ... i oopona | ERE N |14.40) 5.78) 2.67| 1.36) 71| 42
88.00 | 132.00 R TS o e W 0 o condt jFdotdor 125.60(10.28) 4.75  2.44) 1.26 | .75
110.00 [165.00 | 1284 | .oee. el S S o |16.07| 743 3.80| 1.98)1.17
132,00 [198.00 | 1481 | ...... |...... ‘ ........................ 10.70, 548/ 2.85|1.68
3 SR 2B O THS - aoancol i Borosomk e | S SR e ] H Lo 7.47 3.882.29
176,00 (26000 (1970 | .oovr | honnes i o SR 8 i ] [ 5.07 3.00
198.00  1297.00
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TABLE

Showing Friction of Water in Pipes.

Toss of head in feet for each 100 feet in difforent sizes iron pipes, discharging civen
quantities of water per minute. 13 cubic feet=1 inch.
S. N. Kntaor.

QIZES OF PIPES—INSIDIE DIAM ETER.

Miner’s | Cubie Gallons. l 11 in. ‘ 12 in. 13in. | in ‘ hin 16in | 181in 22i:1.‘z(31|| | Min (37% in
Inches. Feet. \ ‘\ | \ ‘l | ‘
w ‘ \

66.00 | 99.00| 740 | .25 L . By | T e
gl S el e O R
170:00° 16500 Fead e U R
139.60 | 10800 - 7o | Dot erRE
154,00 | 231.00| 1728 | 142 92 |61 | A2 Bl e el e s
196.00 | 264:00| 1975 | 186 | 120 | B0 | BB | ABIET b e oo
198,00 | 297.00 2222 | 2.35 | 152 | L02}.70 D e o e
92000 | 330.00| 2468 = 291 | 188 | 1.26 go | el A e
264.00 | 396.00 2962 | 4.18 | 2.61 | 181 |1.25 .88 el g
308,00 | 462.00| 3456 | 570 | 369 | 246|170 /120 e T U+ ol
352.00 | 528.00| 3549 | ... | 482 | 3220202 157 T S T T
306.00 | HOL.00| 4442 ... |oossenin) 4 08 ‘z 82]1.99] L44| BOL...c. ...... T
440°00 | 660:00| 4937 | ..oooror \‘ ......... e 348 2,46 1.781109\‘ ol
484.00 | 726.00| 5345 | cooveren [onenres [eevenens [oennns ok B e R
528.00 | 792.00| 5924 | ..oo.... s g, oo \ ..... ' 3.55 z],g‘ SR )
572.00 | 858.00 6418 | oo [y it e o e AN
616.00 | 924.00| 6901 | .ouecs e T g 0| 1.94] 72, 300l
704.00 |1056.00 7899 P SR gl 2,53, 93| 18
792.00 |[1188.00| BT84 | .occonns | coveerse feennes ) BRLLER B
880.00 \1320.00‘ i s R e P o S 1.45' .63 .31 .09
968.00 | 1452.00 | 10861 | ........ e | ‘ LIRS
1056.00 |1584.00 | 11848 | ........ e e TR 7 2090 .90, 44 .14
1320.00 | 1980.00 | 14810 | ...... e O O [0 o gL T
1760.00 | 2640.00 | 19747 | . ..o o i O R R B 9252 1.23 .39
2640.00 | 3960.00 | 29585 | woocounne (orremin frusnnnes fonsnusfiseecefoeees B i o7l .90
3520.00 | 5280.00 39494 \ ......... | o SRS SR l .................. 14.93 1.68
4400.00 | 6600.00 | 49368 \ it \‘ ........ e | 2.52

e e e i b e PO RN, e
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TABLE

for Different Sizes of Sheet Iron Hydraulic Pipes.

Showing Thickness, Weight, Safe Internal Pressure, Ete.,

g
S. N. Kn1GHT.
5 e | T T T‘ S . 3 .
o [ ) o) 2 s ﬂl_; v ‘ o ‘ a o » 1
R R B e BT B - \”‘E‘S%“‘E,;E R
S B N O S - - e e e
REREAR IR I S N e B
s B 2B eE EmmiEal g Lol B B AE | 83 55 K g | f
gEG el gt Ml R e JCRERE aE | B t S H G
o e e G R R = s liEs g 7 = s
AT SR | B g lg | = | & ‘ & | 3 &
< Iy S S . < Lz
| [ |
H 19| 20 | 298| 129 2:27|.085)...... || 15 176 ‘ 10 443 | 193 | 24.04 | 134 | .....
b) 19| 18 | 414 180/ 3.29.049|...... | 18 264 | 16 156 68 | 14.93 | .065  .....
5 19116 | 549 | 239 | 4.35|.065 |. .. .. 18 254 14 200 | 87| 18.75 | .083 | .....
6 28120 | 239 104} 2.77|.035|..... || 18 264 1 12 262 | 114 | 24.37 | 109 | .....
6 28| 18 | 335 145| 4.03 | .049 | ...... 18 254 11 289 ‘ 125 | 27.06 | 12 |.....
6 28| 16 | 436 193 | 5.33(.065 . .. ... 18 2b4 10 354 | 164 | 29.91 | 134 | .....
7 38| 18 | 294 128 | 4.60 |.049 | ... .. 22 380 16 128 | 56 | 17.88 | .165
7 38| 16 | 390 170 | 6.08 |.065 |...... 22 380 14 165 | 72| 22.25 | .083
7 38| 14 | b00| 218 | 7.64|.083|...... 22 380 12 216 | 95 | 29.18 | .109
7 38| 12 | 666 | 286 9.90.109 22 380 11 238 | 104 | 32.41 | .12
R 8% | 50| 16 | 3833| 145 7.06|.065 ... ... 22 380 10 294 | 128 | 35.88 | 1134 |.....
8% | 50| 14 | 427 186 887 | 083|...... 22 | 380 8 325 | 142 | 44.48 | .165
8% | 50| 12 = 560 | 244(11.52].109 .. .... 26 | 530 14 142 | 62 | 29.83 | .083
g | 63| 16 | 292| 127 | 8.04|.065 ...... ‘ 26 | 530 ¢ 12 186 | 81 | 34.00 | .109
9l | 63| 14 ‘ 375 163 10.10 | .083 |... .. [| 26 53 11 | 206 | 89 | 37.76 | .12 |.....
b 91| 63112 | 492| 214 13.16|.109 ... ... [[26 | 530 | 10 | 252 | 110 | 41.80 | .134 |.....
9% | 63| 11 5-[3i 235 (14.60 | .12 |, ... . ‘ 26 530 8 | 281 | 122 | 51.76 |.1656 | .....
11 95| 16 | 260 113 9.03.065|..... 30 | 706 | 12 164 | 71 [ 38.82 | 109 |.....
1L | 95| 14 | 333 145 113410831 | 80 706 11 181 | 78| 43.07 | .12
11 ‘ 95| 12 | 437 190 |14.67 | .109 | . . | 30 | 706 10 ‘ 221 96 | 47.18 | 184 | .....
11 |“95].11 | 482 235 (16.43 |.12 |...... ‘ 30 706 8 246 | 107 | 58.97 | 165 |.....
13 1321 16 + 223 | 97 10.50- .065 |...... 130 706 7 ’ 271 118 | 64.97 | . 18 | .....
13 132 14 | 285 124 13.19 .083|. ... . | 87% 1104 | 11 144 62| 53.77 | . 12
13 132, 12 | 375 | 163 17.14 .109 “ 871 1104 | 10 | 177 | 77| 59.56 | .184 | .....
13 (132] 11 | 413 | 179 '19.06(.12 | ...." 37%% | 1104 ‘ 8 197 85J 78.55 | .165
18 |182| 10 | 506| 220 21.08|.134 /.. I 87% | 1104 7 216 | 94 ‘ BILOIL 8 e
15 |176| 16 | 195, 85 11.98.065].. . ... " 37k 11104 6 244 | 106 | 89.80 | .208 | .....
15 |176| 14 | 250| 109 15.05(.083(. . .| 7T ... | R
15 |176] 12 | 328 143 19,55 |.109|...... ‘ | B RO DR it e
16 1761 11 | 362| 157 [21.72 | 12 |...... \ ; e P SR
The above table is a memorandum of pipe that has been actually in use for ten
years, so that it is perfectly reliable.
Large sizes of pipe, from 18-inch upwards, made of the above thickuesses, are to
be buried and tamped underneath to prevent flattening when water is turned on.
Where pipe is used for hoisting works, or other work subject to shutting off
2 suddenly, the thickness of iron to be used should be two sizes thicker for the same
head, and for hoisting works an air chamber should always be used.
The weights in the above table are calcalated dipped in coal tar; asphaltum
< would be much heavier.

\
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Knight & Co.’s Rock=Breaker.

o

The above cut represents the Knight & Co. 10x12 in. Rock-Breaker. This size
is used for 10 and 20-stamp mills.

The following-named mills are using them:' Hathaway mine, Newcastle, Placer
county, Cal.; Reeves mine, Plymouth, Amador county, Cal.; Wildman mine, Sutter
Creek, Amador county; Gover mine, Amador county; Fogus mine, Volcano, Amador
county; Golden Gate mine, Sonora, Tuolumne county, Cal.

Capacity per hour, ten tons.

Speed, 250 revolutions per minute. H. P., 3 to 5; depends on material to b>
crushed. Weight of the machine, 7400 pounds.

Price on applieation.




2500 HORSE POWER. 27

Knight & Co.’s Rock-Breaker.

The above cut represents the Knight & Co. Rock-Breaker, 12x16 inches. This
size is used in large mills in California: Consolidated South Spring Hill mine, Amador
City, Amador County, Cal., Cosmopolitan mine, Drytown, Amador County, Cal., Ken-
nedy Mining and Milling Company, Jackson, Amador County, Cal.,“Argonaut Mining
Campany, Jackson, Cal.; South Eureka Mining Company; Sutter Creek, Amador County,
Califoruia. :

Speed, from 225 to 250; H. P., 7 to 12. Capacity per hour, 20 tons. Weight,
12600 pounds.

RUNNING OVER 2000 STAMPS.
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The above cut represents a Traction Engine with a Rock Breaker and Gasoline En-
gine to-run the Rock Breaker and wagon.  The purpose of the machine is to break
rock after it has been delivered at each side of the road. Following is a description of
our new invention for macadamizing county roads:

We have monnted a Rock Brenkor and a Gasoline Engine with other appliances on
& wagon built for that purpose, and to be propelled by its own power, forward or back.
ward, as the case may require. A is a gasoline engine; BB are the balance wheels: C
is the gasoline tank; DD balance wheels for rock breaker; ER cars for elevating rock
delivered at roudside; FF are the two friction drums or reels for hoisting the cars
with the coarse rock to he dumped into the hopper near the mouth of the breaker; G
is the pully and belt that drives che drums from end of breaker shatt; HH is the track
where the cars run up to the hopper, with self dumping appliances; 1 is the elevator
belt that conveys the broken rock from the breaker to the seperator; J is the sepera-
tor that classities the broken rock into two grades, the coarsest on bottom of the road
and the finest on top, and spread out to a width of eight or nine feet; the separator
moves torward when the machine 1s standing still as rapidly as the road is filled up to
the grade requived; then the boy on rear. platform pulls on a rope which tightens up
two belts that drives the machin» asead three feet and thus the operation is repeated
and the road is ieft behind suitable for travel; N is a platform where boy stands to feed
the breaker. It will require four men to run the machine; three men to load the cars,
two boys to attend to breaker and hoisting, and one man to taxe charge of themachine.
L'he machine will break and spread on the road 60 to 80 tons per day of ten hours,
with the cost of gusolitie $1.75 or less per day, according to the hardness of rock to be
crushed,

Lwenty cubic feet of boulders weigh one ton, and will macadamize 6 feet in length, 8
feet wide and 4} inches thick. One cubic yard of boulders will macadamize 8 feet
Square, 4} inches thick, and the cost per rod will be from 60 to 75 cents after the rock
Is delivered at the roadside.

We do not think so good a machine for. road macadamizing purposes has ever
before been put in use. ‘ : . '

Further particulars concerning the machine can bhe derived by addressing Knight &
Co., Sutter Crecls, Cal.
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Knight’s Centrifugal Pumps.

TABLE
Giving Sizes of Pulleys and Discharge Pipes, also Capacity
and Revoluations per Minute to Raise Water to
Different Heights.

|

=l

|

| | % \ i |
= £ zs £ z
B Seeslis ma Smeileg :
I g g0 \ R = o Revolutions Per Minute Under Different Heads in Feet.
A ® = & o
@ ‘ 2 '5 St | ) 3
2 | | g
= ‘ In. iGallons In, In. HE%D. | }LE.;‘\)D. HE‘.;D. mi}}u' HE;\SD. | HE_{o\D' \‘Hu;.sm
e == —_— | — — | ———— R ||~ PR I
|
3 \3 \ 2258 |6 58 | 604 | 630 655 700 74D ‘ 790
3; |8h | 30510 6 512 | 528 | 051 | 574 613 652 | 692
4 4 ‘ 400:{ 10 8 | 455 ' 470 490 | 510 | 54D \ H&Y | 615
5 5 - | 6262 iy | 400 |28« | 44l 459 | 490 | 22 | H63
6 6 900|714 |10 | 372 | 38¢ | 401 417 | 446 | 474 503
7 7 122516 + | 12 \ 315 i 325 339 353 | 377 l 101 | 426
8 g |1600|18 | 14 273 | 282 ' 294 | 306 | 327 348 369
cenee gl ol e e s e i - ] =
‘ ; ' \ ‘ ‘
5 s | agsl10 | 6 | @36 | s74 | 913 | 945 970 | 990 1009
3% |33 30510 | 6 731 765 799 827 | 849 | 866 | 883
4 4 40012 | 8 650 680 710 | 735 . ¢} 65 | 770 | 78D
S8 w5 62514 10 585 612 639 \ 661 '\ 679 | 693 | 706
6 |6 90016 |12 532 556 | . 581 | 601 | 61T | 630 642
7 7 1225 | 18 14 450 471 l 491 \ 509 | 522 533 543
8 1600 | 20 16 | 390 408 | 426 441 ‘ 453 | 462 471
PRICE LIST
Of Vertical Centrifugal Pumps.
Including 8 feet of Shaft, two 28-inch diameter anti-friction Wheels, and
steel face Tappett fitted to Pump shaft and Boxes.
Z —— ‘ s L= o NN
Number of Pump. ........oooiiiiniiiinns ‘ 3 i%%i 4 | 5 ‘ 6 ' 7 \ 8

: o e IR
Price of Pump\$165 \$175\,‘ $200 ’ $220 \ $230 ‘ $250 | $300
| i

WE WILL FILL ORDERS FOR ALL SIZES OF PUMPS.

Allow 50 per cent. more power than water to be pumped on small quantites, and
on large quantities 25 per cent. more power. We will guarantee 75 per cent. efficiency
on 400 gallons and upwards pumped per minute.
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Working at Tacoma and Port Orc

hard Navy Yard, Seattie,

[SEE PAGE 46.]
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Knight’s Patent Mining and
Marine Dredge Buckels.

On page 43 is shown two Mining Dredge Buckets, working on two Cranes, as
they appear at the Arroyo Seco mine, near Ione, Cal. The cranes are set to open up a
new pit where the waste dirt is 30 fect deep and the pay gravel from four to ten feet
deep. The bucket is opened and closed by steam passing through one and one-quarter
inch pipe, made in short lengths and connected by universal joints to allow the pipe to
bend when the bucket raises and lowers. At a distance there are large piles of waste
dirt that has been removed and the pay gravel taken out and washed in sluices.

The capacity of bucket is 14 cubic yards to a load, and will make a round trip
in one and one half minutes on a boom 110 feet lonz, or will move the dirt 200 feet
away.

At times it was found profitabie to set the sluices in the mine and shovel the
pay gravel in, and convey the water in a pipe to the sluices; then pump the water
from the sump and tailrace to the surface with a Centrifugal Pump that was made for

that purpose. Weight of the Bucket, 6000 pounds.

On pages 44 and 45 the same'style of Bucket was used for Marine work in dredging
out the harbor at Tacoma, and cutting a canal to the United States Drydoek at Port
Orchard, about 15 miles from Seattle, Washington. The material was of a cemented
kind of gravel and sand; some parts was so hard thatit had to be blasted. The Bucket
was made very strong, capable of pulling out old logs that had been covered up for years
and stones of Iarge sizes that had rolled down the hill. Diameter of the eylinder. 30
inches; and a 30-inch stroke supplied with compressed air at 80 pounds pressure was
used through a 2-inch hose to operate the Bucket, as the work was done under water
where steam could not be used on account of condensing. The force or pulling power
on the piston rod was 56,480 pounds and on each point of the blades 9,613 pounds. It
can be seen at a glance that the power of penctrating is very great, and in any common
material the Bucket will take up a full load. Weight of Bucket complete, 14,000 pounds,

Prices quoted on application.
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PARTIES USING KNIGHT’S WATER WHEELS.

Arctic Manufacturing Company, Grizzly Flat, Cal. ........ ..o i, 1
Mount Pleasant Mining Company, Grizzly B]at @l o o R S e ek 1
P. J. Kelley, Saw Mlll Red Rock, MeNTANA........ccceeuineoinnniaionsn sosonnnesnanes o o 1
New Almaden Quartz M'nm;r (ompany, New Almaden, Cal..........ccooovviiiiiiiinininn, 2
Melone’s Consolidated Mining Company, Carson Hill, Cal......... ..., 1
Volcano G. G. Mining Company, Volcano, Cal......... ...ccocievnnnnn. ST SRR ST 1
Pleasant Valley Mining Company, El Dorado, Cal..............ccooooiiiiiiii . 1
Alaska Mill and Mining Company, Douglass Island, Alaska ........ ..., 4
H. A. W. Tabor, Jesus Maria, Chihuahua, MeXico......... .c.ccoeiviiiiiiiiiiiiiniiine, 1
Russell Reduction Works, West Point, Cal......... ..o s i 1
Campo Scco Copper Company, Campo Seco, Cal ........ ..o, 2
Plymouth Consolidateidl Gold Mining Company, Plymouth, Cal...................o.iL 3
Monitor Mill and Mining Company, Steptoe @reele, INETAUA, .. iouonvronsinmnveies s staivas 1
Wiat Cheer Minioy Cnmp.xn) Mokelamne Hill, e R 1
Manhattan Silver Mining Company, Battle Mounmin, INIE VAU, oo e ettt 1
e A I8 e, st WGk I8aalei@mliein: Clliosaiciisboom i g s AArs PN, 1
South Spring Hill \Illnlmr (‘ompdny, AmadopfCity RCal i o tn iy e s v 3
Wildman Gold \Iman‘ompdn\ Snbtet@reele B ORI . i e s et
Calumet Gold Mining (‘omp.my, Middle C leeI\, Erllis oo sod e s bam TR N A O IR 2
Eastern Alaska Mining Company, Douglas Island, Alaska.... ... ... .. 2
San Francisco Copper Company, Compo Seco, Cal ... s, N o 2
IescueBNTi oS COMPAIMVAILERENe AL " ... oo AT e e e s e 1
il 18, Ridlemmany, Wl Cllo S e i e e s s L e 1
J. L. (.‘leu«m, x\'[ol(ulumne IR A@N o e e s ST Sy s SR AT T 1
Carbon Hill, (See Catalogue, Carbonado, Wash.,) .....oooiiiiiinis cininen s s 3
Columbia Milling Company, Willow Ranch, Cal......c.cooiiiiiiiiiiiiiis i 1
Manuel Pereart’s Electrie. Plant, Fort Jones (dl .................................................. 1
Risdon Tron anid Locomotive Works.. R I o A st R
Lifernal Gravel Mine, sfokelumue Hill. e R e 1
Pittsburg and California Gold Mining Company, Smartsville, Cal..................ooooeee 1
Columbia Con. Gold and Silver Mining Co., Bull’s Run Basin, Nevada....................... 1
El Dorado Water and D. G. Mining Co., Placerville, Cal........c.cc. voiiiiiiiiiis ciiiiiieinnns 2
Hector Gold Mining Company, Sutter Creek, Cal.. .......ccoveriiiiiiciniiiviinniioniaiiiinniianes 4
Guzamite GoldSMiming Company, Murray, Tdahe: ....c.eomameivt s nsmsssmes wans  sososasss 1
HuntertBspey Mining Company, Yreka ol st salic s ivsie s osis cissiaiss vois st v 2
Clement Vade s el el R Ve B e e ol b s bisoissins msleisics s o i 1
James Quinn, TRl e b clR i e s - ol vl wei aiisiod s s el s sty 1
Amailor Hiectric Tiohtrind SR W UOMID AT 0800 o icarsion siominss seismsiasinssass iis oss s son oas oo 1
Margaritic MinintSGompanye it e O nyaREAlRE ISR U0 o viie o niivs Somnss nosaswnsnnns, ouins i 3
Cuarbon Hill Coal Company, Carbonado, Wash. .........cooooiiiiiiiin voiiiiiiiiiiniiniienin. . 1
IS lrdir e e, Nespensills, Chllsoos sronstas i mr o T T e 2
Ilex Gold Mining Company. Rich Gulch, Cal.....c.coceveiinn ciine oviniinieeiiiinniiiiineeaiinne. 1
ireil sz aporm, S, CHll s socoesss. o sohnssauaainos SRS SRR Rt SEas s RS ey 1
b e, deelslin, CHIL oo oo soons benosadononnsalSNREARERE e s e e S R 1
Josephine Mine, Aubuln, O e i o5 353 s it S0 RIS 57 SN 5875 05 S s SRS 1
IWInSShEiEwo ol S cullSlvavible ORI B0 8, Ciaiin s e o vios wats i saia s soinisisa saizissiisim ot e o 6
Skagit Cumber land Coal Co., Sl\.wlt Weash 2o eenees o e e Sl s e S S 1
Standard Iron works, San lel“() .......................................................................... 1
Plymouth Consolidated Gold T O e e T e e et s et oo < sl st e it 1
M. Muarray, Lancha Plana, Amador, Cal............... e T R B 0 2 e o 1
Petoitd@opperito), Hawthorne, NeVata . . o, u.: i o o e sl cbaiadeissis o ios v n ot 5o i lsavais 1
W. H. Armstrong, Douglas Island; Alaska.....ccooiiiiniiiiniiiiiiiiiiiniiins veviiiiineniinennees 1
(Clolommlbe e, Sierrm. Cilh Chll R SRR o5 o Suo IS S Ea0n 36 ) ad o oios 1
Pieneer Wme, CRllionsds sassososibes ros ool oaeEm e e AN SR B AT I ORI o0 00 3
IR 1P, w0 1B Cleormenits, ORG-SR SRS ORBRARG 6.6 o o aNOAI IR R ERBEEO 6 o - . 1
DR IE L A R o e I O E 1
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PARTIES USING KNIGHT’S WATER WHEELS.

Oneida Mining Co., Jackson, Cal... wal
Con. Amador M'g Co Sutter Cr eek Cal...2
4

Lincoln Gold « = « i e

Mahoney M’g Co., Sutter Cl eek, Cal....... 3
Keystone Con. Mg Co., Amador Clty Cal. 4
Original Amador ¢ « e iEn
Gover Mining Co., Amador City, Cal.....2
Gold Mountain M’g Co., Amador City, Cal.1
Gwin Mine, Mokelumne Hill, Cal........... 2
St. Patrick’s Mill, New C‘astle, (41 ......... 1
Julian Mine, S 1
Sheba Silver Mining Co., Nevuda ........... 1l
Green Mountain Co., Plumas, Cal........... 2
Lucky Queen Mining Co., Oregon.. . ....1
Republic Mill, Nevada Co., Cal.............. 1
Sierra Buttes Mine, Sierra City, Cal...... 8
De Frees Mill, Tuscarora, Nevada......... 1
California Mining Co., Drytown, Cal ..... 2
Plumas Enreka Mine, Plumas, Cal. ....... 9
Magalia Gold Mining Co., Magalia, Cal...4
Mammoth Mills, Mammoth, Cal............ 1
Savercoal Mining Co., Prattsville, Cal...... 1
Alabama Mine, Jamestown, Cal.............. 1
Pacific Mining Co., Placelwlle Cal ........ 2

Gopher « G o TR L 1
Talisman Gold M'g Co., Amador Clty, Cal.4
Mountain View M’g Co., Granite Hill, Cal.1
Blue Tent M’g Co., Nevada City, Cal...... 1
Spring Valley Mining Co., Cherokee, Cal.5
Bunker Hill M’g (/0 Amador City, Cal..5

F. M. Brown, Le‘tdwlle Colerado ........ 2
Telurium Mining Co., Pine Grove, Cal.....1
O. D. Barrett, Oakdale, Cal.................. 1

Mount Hope M'g Co. (ﬂlZZl_y Flat, Cal...1
Merrificld Mining Co, Nevada Clty, Cal..3
South Yuba Canal Co., You Bet, Cal. .....2
Farwell Mining Co., Leadville, Colorado..2
Lamphear M'g Co., Mokelumne Hill, Cal.3
Wells, Fargo & Co., Humboldt Bay, Cal...1

Help Bros., Ward, Nevada ........ .......... 1
Benfeldt Gravel Mine, Placerville, Cal.....1
Idaho Gold M’g Co., Gibbsonville, Idaho.1
Big Bend Tunnel Co., Oroville, Cal...... 1

Glencove Mining Co., Rail Road Flat, Cal.1
Harmen Gold Mining Co., Auburn, Cal...1

ZeilleMining (Co. i nds s S I 1
Mammoth Mine, Jackson, Cal................. 1
Byron Jennings, Nevada City, Cal......... 2
Arroyo Seco Mine, Tone, Cal.................. 5
Grover Bros., Georgetown, Cal............. 1
Jupiter Gold Mining Co., Altaville, Cal...1
Monterichard Mining Co., Jackson, Cal...1
Kelly Gold Mining Lo Jaekson Cal ...... 1
Matson « R, . 1

Soulsby Mining Co., Sonora, Cal............ 7
Oakdale Co. Planing Mill, Sonora, Cal.l
Riverside Mine, Columbia, Cal............ 1
Spring Gulch Mine, Tuolumne Co., C'al...1
Patterson Mine, Tuttletown, Cal............3
Mowery Mills, Grizzly Flat, Cal............ 1
Melton Mining Co., Grizzly Flat, Cal...... 1
Belleville Mine, Belleville, Idaho............ 1
W. H. H. Bowers, Salt Lake, Utah ...... 1
Pichias Mining Co., Durango, Mexico...... 1
New Toledo Mill, Tuttletown, Cal........ 1
Smartsville Flour Mill, Smartsville, Cal...1
Granite Basin Mill, Plumas, Cal............ 1
Loyal Lead Mine, Drytown, Cal.. ......... 1
J. Long, Moore's Flat, Cal.................... 1
Centenial Mine, Dry tom Calseamita . 1
Geo. Hagerman Mine, Dry Lown (Gl o e 1
Amador Marble Works, Ply mouth Cal..1

G. Gilbert, P]ymouth, Carleo i ooh et
G. G. Gilbert, Lumb’s Bridge, Cal ......... 1
Morry & Sperry, New York ................. 1
Oro Fino Mine Co., Shingle Springs, Cal..1
W. H. Russell, Belleville, Nevada........... 1
Utica Mining Company, Angel's Camp....2
Crown Point, Mining Co., Grass Valley....1
Wm. Robinson, Mokelumne Hill, Cal...... 1
Pyramid Mine, Shingle Sprines, Cal ........1
Baker Divide Mine, Forest Hill, Cal...... 1
Kennedy Mining (omp.m;, J:l(ekson.........l
Moore G T R 1
Golden CIliff Mine, Angel’s (.nnp, ‘al.....1
Uncle Sam Mine, Ixumet (al. i
James A. Bouk, Reddin«r Cals. .o bl
PoAT S Huntinolonts e ins saasie o oo 1
Gladstone Mining Co., French Gulch.......1
C. M. Coulter, Los Angcles, Geal = ST s 1
Richard=Gana i 0 vl 2
Panuco Silver Mining Co., Mexico..........2
Navajo Mining Co., Tuscarora, Nevada..l
Fresno Enterprise Co., Fresno, Cal......... 2
Down’s Mining Co., Volcano, Cal......... 2
Pioneer Pulp Mill, Alta, Cal..................3
W. H. Porter, Angels Camp, Cal............ 1
Nashville Mine, Nashville, Cal........... 4
Springtield Mining Co., Eldorado, Cal...... 1
California Mining Co., Drytown, Cal......2
Butte Basin Mining Co., Jackson, C'al......2
A. M. Halter, Helena, Montana............ 1
Florence Gold Mining Co., Ovoville, .('al.1
Shakspeare Mine, Forbestown, Cal. ........ 1

Amador Queen Mining Co., Jackson, ('al.h
Towa Mining Co., Sutter Cle(,l\ Cal...e 1
Peter Fagdn Ballq Mill, Sutter (‘mel\ Call
St. Julian Mine, Jac]\son e e 1
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