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HOLYOKE MACHINE COMPANY

INTRODUCTION

HE HERCULES TURBINE is the product of more than fifty
l years’ continuous experience in developing and manufacturing
Water Wheels of highest power and efficiency.

The first test of a Hercules Wheel in the Holyoke Testing Flume
was made In 1876, in regard to which James Emerson, who at that time
was hydraulic engineer in charge of the Testing Flume, reported that,
“ As high useful effect at whole gate had been obtained by several builders,
but no such average at all“stages of gate opening. In capacity, how-
ever, the Hercules took a stand entirely above that of any turbine ever
before produced.”

Commencing with such favorable results and continuing with fre-
quent tests in the Holyoke Testing Flume, the patterns of our type “A"
Hercules Wheels were perfected until the figures given in our catalog
tables had been obtained by actual test from every size and each hand
in the Holyoke Testing Flume, a work that had never before been at-
tempted by any water wheel manufacturer.

The rapid development of hydro-electric power; the advantage
of connecting generators direct to the water wheel shafts, and the require-
ments of speed and power under various heads, with high efficiency at
part gate, called for a wider range of speed and power than our type “A"”
Wheels possessed, and necessitated patterns for new typés which we
have ma.de and now catalog for the first time.

The patterns for each size and hand up to the limits of the Holvoke
Testing Flume have been tested, and the tables in this catalog are based
on these tests, enabling us to guarantee results from every size and type
of Hercules Wheel when installed under our direction.

Our “A,” “B,” “C” and “D” Wheels are made with cylinder
gates. We also make types “C” and “ D" with balanced swing gates
of excellent design to meet conditions of limited space which would not
permit the use of cylinder gate Wheels.

Although the tables herein are not carried above a head of 50 feet,
most of the sizes are adaptable to higher heads, and we would be glad
to advise any prospective customer about types and sizes of the
Hercules to meet specified conditions under any head above
the tables herein not greatly exceeding 100 feet.




HOLYOEKE MACHINE COMPANY

The Hercules

Plate No. 1

Simple in construction; compact; durable; great power for its size.
High efficiency from full to half water




HOLYOKE, MASSACHUSETTS

ECONOMY IN THE USE OF WATER

The importance of economically utilizing water powers, and the
usual condition of seasonal variations of the quantity of water make the
choice of a wheel having high average efficiency over a wide range of gate
opening advisable.

A wheel for general use should have power with three-quarters or
seven-eighths water to do the work required, as a considerable margin
of gate is at all times necessary in order to regulate the speed by means
of a governor, and in case of back water more water is required to main-
tain speed. The power required to drive a mill is often underestimated.
With a good part gate wheel an increased speed may be maintained or
new machinery added.

In developing and improving water powers great care should be
taken in the selection of wheels. In places where the flow of water is
very variable and deficiency in power is made up by steam, we advise
the use of two or more wheels of different diameters, for with wheels ar-
ranged in this way good results can be obtained at all stages of water.

When wheels of different diameters are used, they should be so
selected that the larger wheel will discharge about twd-thirds-the capac-
ity of the two wheels. When the flow of water reaches this point the
smaller wheel should be disconnected and the larger wheel used until
the amount of water discharged by it equals that of the smaller wheel.
At this point, the larger wheel should be disconnected and the smaller
wheel used for developing the remaining power.

The HERCULES, wherever introduced, has maintained its repu-
tation as a reliable and economical wheel. In the city of Holvoke, Mass.,
where the Water Power Company tests all the wheels that are put in and
charges its lessees with the amount of water thus shown to be used,
there are now running 76 HERCULES Wheels giving an aggregate of
over 19,000 horse power. This alone shows the appreciation by the
manufacturers of the merits of the wheel.




HOLYOKE MACHINE COMPANY

GENERAL DIRECTIONS

FOR THE APPLICATION OF WATER TO TURBINES

The general arrangements required for the proper erection of Tur-
bines are well understood by competent millwrights and do not in ordi-
nary cases, perhaps, present any serious difficulties; but, from extensive
observation, we are led to conclude that some of the essentjal points in-
volved are often neglected in such works. For this reason it may be of
interest to many users of water power, as well as to the advantage of
others who may do so, if we present here a few general remarks on the
subject.

In practice there is almost always some loss of head due to the veloc-
ity with which the water passes through the channels leading to, and
away from the wheel, and it should be the aim in constructing these to
reduce the loss to a minimum. When the size of the wheel and the
quantity of water to be used, have been determined, the size of the con-
duit for carrying the water to the wheel, the width and depth of the
wheel-pit and tail-race, and the dimensions and location of the flume for
the wheel are to be considered and properly arranged. . All of these
should be of such dimensions as will insure the flow of the water through
them at a moderate velocity, and with as little change of direction as
may be practicable. o

# We have known of instances where the water was carried through
long tubes at such velocity that there was a loss of two feet in the head
at the flume, and at the same time the raceway from the wheel was so
narrow and shallow that the water backed up under the wheel fully two
feet when running. This is, of course, an exceptional case, but illustrates
sharply the law governing the flow of water.

Of course, the larger the canal or tube the better, but there must be
a limit in practice, and it may be laid down as a general rule that, in
canals and tail-races excavated in earth, the velocity should be from one
to two feet per second. In tubes of uniform section of not more than fifty
feet in length, a velocity of three feet per second is admissible; but the
velocity should be reduced as the distance increases, till in a length of
200 feet it should not exceed two feet per second.

The dimensions of the pit below the wheel should vary somewhat
according to the quantity of water discharged into it.
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For the HERCULES Wheel, the following is an approximate rule
for the dimensions of the pit for heads of about twenty feet: Width of
pit equal to four times the diameter of wheel; depth below the end of
draft-tube one and a half times the diameter of wheel. When the pit
is not in solid rock, we advise putting down a bottom of timbers, cov-
ered with thick planking, wide enough to build thereon water-tight walls,
and in building the walls, providing for a gate to close the outlet, for the
sake of convenience in pumping out the water for inspection or repairs.

The flume for the wheel should be about three times the diameter
of the wheel, in 1ts inside width or diameter, and if it i1s decked over at
the top it should be high enough inside to ciear the coupling on the wheel
shaft. We advise in most cases that the fume be set so that the floor
on which the wheel rests will be nearly as low as the level of the tail-
water, or low enough to leave one-half the length of the draft-tube in the
tail-water. The dimensions given in the tables accompanying the cuts
will be found convenient for reference in arranging flumes for these
wheels.

2N
s
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The Her¢ul’es

Plate No. 2

Types C and D with balanced swing gates
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HOLYOKE, MASSACHUSETTS

DIRECTIONS FOR. SETTING WHEELS

In setting a wheel in the ordinary flume, in order that its foundation
may be exactly level it is generally most convenient to lay down a ring
of soft wood around the hole in the floor, and dress it off with a plane.
As the flange on which the wheel rests is turned true, the wheel will, when
placed on this leveled ring, stand in the exact position required. The
floor should be supported by posts under the timbers around the hole,
so that there will be no settling after the foundation is once made level,
If the wheel is a large one and is taken apart for shipment,.the draft-
tube is first placed in position and the shaft with the runner is next placed
on its step, the other parts being put on in their order. The step and
other bearings are adjusted before leaving the shop, but it may some-
times happen that they will in some way get shifted, and as the whee]
is being put together, they should be inspected and readjusted, if neces-
sary. The only change that can take place in the step is in its height,
which is regulated by screws. When this is at the right height, the broad
band around the lower part of the wheel should stand about one-six-
teenth of an inch below the under side of the base of the guide rim where
it rests on the draft-tube. The adjustable bearing on the top of the -
cover plate should be fitted up closely around the shaft, but not screwed
so tightly as to bind it.

All of our cylinder gate wheels above fifteen inch&s“in diameter are
provided with chain and weights to counterbalance the weight of the
gate, so that it will move easily. It is best, when it can be done without
much trouble, to carry the weights outside of the flume, but they can
be used inside where the height is sufficient, although it will require a
little more weight to be as effective. When the wheel is not likely to be
started up at once, it is a good plan, when putting it together, to besmear
the step and the shaft at the bearing with tallow, as a protection against
rust while it remains idle.

It is sometimes necessary to use a draft tube longer than is ordi-
narily furnished with the wheel. If properly constructed and applied
there will be no sensible loss of power, but it must be made air-tight,
and when of considerable Jength it is better to enlarge gradually toward
the lower end, especially in cases where it may be necessary to carry it
near the pit bottom.
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Plate No. 3

Vertical Cylinder Gate Hercules Turbine in Steel Case
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STEEL CASES FOR TURBINES

Although the expense of steel is as a rule considerably greater than
wood, the results obtained by the use of steel cases and penstocks are
much better than would be possible with wood on account of their dur-
ability and freedom from leakage. We therefore strongly recommend
their use, especially for wheels under high heads.

Plate No. 3 represents’a HERCULES Turbine in a steel case.
The case is made with two cast.iron heads, and a plate steel shell, and
is provided with a cover, so that the wheel may be taken out entire. The
cover is fitted with stuffing boxes for both wheel and gate shafts, and a
manhole affords easy access to the wheel. The bearing surfaces of the
heads are nicely turned, insuring tight joints, and all holes for rivets are
accurately spaced and drilled to prevent any undue strain in riveting,

Such a case is fitted with a mouthpiece for feeder connection, and
when ordered, a cast iron flange is furnished to connect with steel, or
wood feeder.

The draft-tube in this plate is shown of regular length, but it could
be extended to any desired length not exceeding 24 feert.

For convenience in shipping and erecting at the miil, the heads of
the larger cases are made clamp, the two sections being planed together.

Where two wheels of the same, or different diameters are to-be used,
their cages may be connected in the center with one common {eeder, or
-~ L . ‘ v . >
if desired, they may be placed in cases provided with separate feeders,
as shown in plate No. 4.
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’ : Plate No. 4

Two Vertical Cylinder Gate Hercules Turbines in two steel cases with
separate [eeders
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HORIZONTAL TURBINES

When conditions do not compel the use of vertical wheels, the im-
portant advantages possessed by horizontal wheels lead us to recommend
this form of installation.

There are three principal arrangements for horizontal wheels:

First — The single wheel discharging its water through a guarter-
‘turn and draft-tube. See plate No. 3.

Second — A pair of wheels of the same or different diameters in the
same case, each wheel discharging 1ts water through a separate guarter-
turn and draft-tube. See plate No. 6.

Third — A pair of wheels of the same or different diameters in the
same case, discharging their water through a common center case and
draft-tube. See plate No. 7.

Numerous as are the different arrangements, they are all modifica-
tions of the three mentioned above. :

For developing a given power, a pair of smaller wheels have, in most
cases, a distinct advantage over a single large wheel. The end thrusts
are balanced, thus avoiding loss of power by step friction. The number
of revolutions per minute is increased, so that pullevs of smaller diam-
eter will produce suitable belt speed and, in some cases, lessen the liabil-
ity of back water damaging the belts. 5 v

3 We recommend the use of several wheels on one shaft where large
power and quick revolutions are required. With this arrangement,
pulp grinders or generators may be connected direct to the wheel shaft,
thereby saving the loss due to the transmission of power through belts
or gears.

Where steel cases are used, they are constructed with heavy cast
iron heads, the shell being made of plate steel. The heads are fitted with
removable covers, which permit any part of the wheels to be taken out.
Such cases are supported by cast iron brackets which are cast on the
head, or riveted to the shell, the brackets resting on beams which are
supported by masonry.

‘Bearings used to support the wheel shaft outside the case are made
ring-oiling and are supported by beavy cast iron stands which are con-
nected with the case. Bearings to support the wheel shaft inside the
case, also steps and thrust bearings are all of approved design and are
capable of easy adjustment in case of wear.




HOLYOKE MACHINE COMPANY

16

UOISUalxo

[391S y3IM IO ‘UOT 3ISTD JO AN VL] uini-1apaenb uodn
1SUD 1A ISTD 933 Ul UIQIN | SANDID[] V) JAPUIJAD) |vIUOZLIOH d3uIg

S

‘ON 2184 ;

£

o - e —— et v e

AN TN AT I




MASSACHUSETTS

HOLYOKE,

aqn3-3juap puw wm-aenb syeiedas v y3nonpy ojem
511 BuIB18YOSIP UGN | YOBD ‘DSED 321 DUO UI SIUIGIN | SINIIIYY e spuljd]) |viunziof] o nud y

9 "ON 23¥%]d

e P
| |
| [ ]
!
..., A bd =N
.,... A
A
_ j : o G o it
.. 4 30 22 1 .ﬁ_k ..ﬂ. .. o
) “l v
.. ‘ﬁ = I W08 647 6 KT
A it uAJUWHHH..-..HWH.h..(«_ "
I T e ot L e
T v 1] 5 ~ N .. 4..




MACHINE COMPANY

HOLYOKE

18

v {3nonyy Juifie

yosip e

d yo

A(NI-JJLIP PUL ISEI-1DJUID, LOWWOD
¥ wnj) A1U0SEBUI Uf 19 I 0 SAUICUN | SN VL) Japuijf) sied
o 1
& & "ON @3Ejg)
=
v

C.aal—.




HOLYOKE, MASSACHUSETTS

USEFUL INFORMATION

To find the Theoretical Horse Power due o0 a given quantity of
water under a given head, multiply the cubic feet discharged per second
by 6224 and the product by the head in feet. This product divided by
550 will give the required Horse Power.

The Actual Horse Power developed by a wheel depends entirely upon
its efficiency as found by test, and is such a percentage of the Theoret-
ical Horse Power.

The Percentage at which wheel makers table their wheels can easily
be found by dividing the Horse Power, as shown in the tables for a given
head, by the Theoretical Horse Power due to the same quantity of water
under the same head.

FOR WHEELS OF THE SAME DIAMETER UNDER
DIFFERENT HEADS.

The Horse Power varies as the square roots of the cubes of the heads.

The Cubic Feet discharged per second vary as the square roots of

the heads. o

- The Revolutions vary as the square roots of the heads.
’ -

z
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Plate No.
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HOLYOKE MACHINE COMPANY

Small Horizontal Hercules Turbine, in cast iron case, dischar ing through

a cast iron quarter-turn and fed through a penstock which enters
case on back side and does not show in the cut. _Can.
be made to take penstock at any angle. We = -

have made a great number of

such turbines

RN R
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HOLYOKE MACHINE COMPANY

Plate No. 12

Cylinder Gate Hercules Turbine on cast iron quarter-turn and steel
draft-tube, in wood flume. This arrangement has been used
many times to replace vertical wheels without any
material changes in the construction of the flume.




HOLYOKE, MASSACHUSETTS 29

THE HERCULES TURBINE

Table of Type “ A" Wheels

w

g - P= U
Horse Pow N.=4% '
o Cb."r ‘:: 4 HEAD IN FEE
o - ubic Fec r o
°c Becond Dg-‘-ss
@ ] Revoiutions i 5
= per Minute 3 4 b} (] 7 8 9 10 11 12
=
Horse Power ....... i) 1.0 14 1.8 2:3 2.6 3.4 3.9 4.6 8.2
9 |Cubic Feet.........| ' 240 257 3.10 3.4 3.67| 8.92 4.16| 4.300 4.60; 4.51
Revolutions........ | 224 258 259 316 342 365. ] 358 400 429 448
Horse Power...... 1.1 1.7 2.4 2 4.0 4.9 5.5 6.8 7.9 9.0
Cubie Feet......... 413" 4.78] 5.33] &85 631 6.7 7.16] 7.5 7.91 8.26
Revolutiops....... | 168 194 | 216 | 238 | 256 274 201 | 308 22 | 336
Horse Power...... 1.8 2.5 1.9 5.1 6.5 s .4 | 11.0 | 127 % 14.5
Cubie Feet........ acol 770l s.610 90.43 10.20] 10.90] 11.56] 12.1B| 12.78| 13.35
Revolutions........ 14 155 173 190 205 2190 233 245 257 269
Horse Power ... 2.0 3.2 5.4 7.2 9.0 11.0 13.1 15.4 17.7 20.2
Cubic Feet.........| 31| 1075 12.01| 13.18] 14.23 15.20l 16.13| 17.00] 17.83| 15.63
Revoluvons..... .| 112 129 145 158 171 183 194 205 215 224
Horse Power.......| 3.5 5.5 706 | 100 | 127 ) 16.5 | 1%.5} 21.7 | 25.0 | 258.5
Cubic Feet.........- 12.111 1538 16.91] 18,55 20.08] 21.41| 22.71] 23.85| 25.11 26.23
Revolutions........ o6 111 124 130 147 157 166 175 184 192
Horse Power... 4.4 6.8 9.4 | 12.4 ) 16.7 | 19.2 | 22,9 | 28.8 |\ 309 | 85.2
Cubic Feet.........| 16.20[ 18.71| 20.81} 22.91) 24.75 26.46] 28.06| 29.58| 31.03] 32.41
Revolutions.........] 83 a6 1067 118 128 136 145 153 161 168
Horse POWET-...... 58 9.0 | 12,8 166 | 209 | 25.5 | 30.53 | 35.7 | 41.2 | 4..0
Cubic Feet.......... 21.60 24.95{ 27.86| 30.50; 33.00 3.&28( 37.43| 32.45] 41.38| 43.21
Revolutions........| 75 86 106 114 122 129 136 143 149
Hores Power.....| 69 | 107 | 14.8 | 19.6 | 24.6 | 30.2 | 30.1 | 42.3 | 488 } 555
Cubic Fect.........| 25.58| 29.51 32408l 36.16] 39.05] 41.73| 44.2S! 46.66| 48.95) 51.11
Revolutions......... 7 78 87 a5 103 110 116 123 129 134
Horee Power.l 8.8 13.5 | 180 | 248 | 8l | 382 | 45.6 | 53.4 | 61.6 | 70.2
Cubie Feet..........! 32.31) 37.31 41.05| 45.71} 49.36| 52.76[ 55.96| 59.00 611 64.01
Revolutions.........| 61 70 79 86 23 100 100 111 117 122
Horse Power........ 9.9 152 | 21.3 25.1 354 ¢ 43.2 | 51.6 ( 80.5 | 69.B } 79.0
Cub'q Fecton......| 36,55 42.21| 47.16 S51.71 £5.85] 50.68| 63.31| 66.75] 70.01| 73.11
Revolutions.......| 86 65 2 7 86 81 97 102 107 112
Horge Power........] 12.1 18.% | 20.2 34.5 | 435 53.2 | 63.5 74.3 85.8 97.7
Cubic Feet........| 44.95| 51.90] 57.95 03.58| €8.06| 73.404 77.80 B82.06! 8G.08] 89,90
Revolutions.........| 52 60 as 73 79 84 §9 84 99 103
Horse Power.......| 14.5 | 224 | 31.3 | 41.1 51.8 | 63,3 | ¢5.6 | 88.5 [102.1 |110.4
Cubie Fect.......... 53531 61.81| 60.08| 75.73| S1.78| §7.41| 92.73| 97.73/102.5 |107.0
Rcevalutions.......] 48 55 62 88 73 78 83 88 92 20
Horse Power........| 163 | 23.1 35.1 40.2 | 58.2 71.1 54.8 | 99.4 |114.7 {1300
Cubic Feet.........| 60.10] 62.40 77.53} 85.01 g1.80f 9%,11{104.1 | 109.7 {1151 120.2
Revolutions....... 45 52 58 63 68 73 78 82 86 90
Horse Power. ...\ 180 | 577 | 5.7 | 50.9 | 04.2 | 754 [ 93.6 [109.6 | 1204 |144.0
Cubic Feet...:......| ©0.26] 76.51| 85.50 93.75/101.2 |108.2 | 114.8 [ 121.0 126.9 [132.5
Revolutions.......... 42 48 54 59 &4 59 T 77 80 84
Horase Power........ 2023 | 31.3 | 43.7 575 72.5 | 886 |105.7 11238 [ 1428 | 162.7
Cubie Feet.....ouv. 74.85| 86.43] 96.56/105.9 [114.3 122.2 | 129.6 {136.6 |143.3 {148.7
Revolutions..........! 39 45 51 56 60 65 69 72 75 79
\Horse Power....., 23.5 | 36.2 | 50.5 | 66.5 | 83.5 [102.4 |122.2 | 143.1 | 165.1 18>.1
Cubic Feet..........| §0.51] 98.25 111.6 | 122.4 |132.2 | 141.3 {149.9 158.0 §165.7 | 173.0
Revalutions........| 37 43 48 52 57 61 065 85 | 71 75
Horse Power.......| 25.4 30.1 | 516 | T1.9 | wb5 110.6 [ 132.0 }354.0 | 174 | 205.2
Cubic Feet.vai-. 120.6 |132.2 | 142.8 {1526 | 161.9 170.6 |179.0 | 186.9
Revelutions.......... 435 30 54 57 61 64 6R 71
Horze Power........| 28.1 1 43.3 ] 60.5 79.6 1100.3 |122.86 |146.3 |171.3 | 197.7 225.2
Cubic Feetoourrooe 103.6 |119.6 |133.6 | 146.5 {1553 | 169. 1704 [ 159.1 {198.4 {207.2
Revolutions........! 33 38 43 47 51 54 58 681 o4 (377
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THE HERCULES TURBINE
corregbant: To PIAT
Table of Type “ A’ Wheels

Jl

Horse Power ‘HEAD IN FEET

H
E
'S = | Cubic Feet per
= Secoad
&g Revolutions i , ‘
£ | peMmuie | g3 Jae | as | a6 ] az b o] g0 {51 ] e
E j ! ¢ |
Forse Power....| 50 66| 73| 80| 55| 66| 103 | 112 121|553
g [Cubic Feet......... 5000 5181 537 555 5720 588! 5.05| 6.20, 633 8350
Revolutions......| 466 | 483 | 501 | 537 | 533 | 5:0 | 564 | 575 | 592 | 605
Horze Power......| 101 | 13.3 | 125 | 138 7151 | 165 | 170 | 183 | 208 | 353
12 {Cubic Feet......| 861 893 925\ "0.55 "985 1013 1041 1068 10.95. 11.20
Revolutions........ 350 | 363 | 376 | 388 | 400 | 412 ! 493 | 434 | 444 | 455
:Horse Power......| 163 | 18.3 | 20.2 | 223 | 24.4 | 26.6 | 259 31.2 | 338 36,0
15 ({Cubic Feet........... 13.90) 14.41) 14.91° 1541 1588 16,35 16.30| 17.23] 17.66' 1806
Revolutions...... 280 | 280 | 300 | 310 | 320 | 329 | 335 | 347 | 356 : 284
Horse Power.......| 208 | '25.5 | 2583 | 31.2 (7341 | 37.2 | 403 | 43.6 | 36.8 50.2
18 [Cubic Feet........| 19.38: 2011 20.83] 21.51 226! 2281 23.43] 2405 2463 25.21
Revolutions....._.. 233 | 242 | 251 | 259 | 267 | 275 | 982 | 280 | 287 | 302
Borse Power......; 32.1 | 35.9 | 39.8 |"43.9 { 48.1 | 624 | 566 | 61.4| 66.0 508
21 |Cubic Feet....... | 27.31 2833 20.33| 30.30; 31.23] 32.13! 33.013 33.86| 3470 2551
Revolutions......i 200 | 207 | 215 | 222 | 209 | 235 | 242 | 248 | D54 | 260
Horse Power......... 39.7 | 443 | 49.2 [T542 7504 | 64.7 | 702 | 758 | 815 | &7 4
24 [Cubic Fect....; 33.73) 35.00| 36.23| 37.41 38.56| 30.70/ 40.78| 41.83| 42.86 42 85
Revolutions....... 175 181 188 194 200 206 « 212 217 | 223 | 293
Horse Power......| 52.9 | 68.2 | 65.6 | 723 | 79.2 | 86.2 | 93.6 |101.1 ' 108.7 ' 116.6
27 [CubigFeet.. ... 4108 46.68| 48.31| 40.90 51.43| 5293 31.38| 5580 5716 be oo
Revolutions .....| 155 | 361 | 167 .| 172 | 178 | 3183 | 155 | 1903 | 198 | 202
Horsc Power_...... 62.6 | 700 1 77.6 | 85.5 |T03.7 |102.] (110.7 |119.5 '195.6 137.9
30 [Cubic Feet.......| 53.21| 55.21} 57.15| £9.03| 60.85! 62.61| 64.33| 66.00, 87.63' €921
‘Revolutions........| 140 | 145 ¢ 150 | 155 | 160 | 165 | 160 | 374 | 178 | 182
Horse Power ....| 79.2 | B85 | 981 |108.1 |7118.4 1120.1 |140.0 {151.2 |162.6 |174.9
33 [Cubic Feet........| 67.28) 89.8)} 72.25; 74.63| 78.93) 79.16| 51.33, 83.45| B5.4B 8750
Revolutions.......| 127 j 132 | 137 | 141 | 145 ' 150 | 134 ! 158 | 162 | 165
.Horse Power........ B9.6 (1001 1111 622.3§ 124.0 | 146.0 |158.4 171.0 |183.0 |197.2
36 ICubic Feet........ 7811 78.9% 8175| 84.43) 87.03) £0.56/ 02.01; 04.40| 96.71! 98.98
Revolutions........| 117 | 121 | 125 N120 1 133 | 137 | 140 : 145 | 1458 | 152
Horse Power........ 110.2 1123.1 1136.6 {1504 |163.8 |179.5 |193.7 | 2103 |296.0 12426
39 {Cubic Feet......... 93.58| 97.111100.5 1 103.8 1107.0 [110.1 [113.1 !136.1 |118.0 i321.7
Revolutions.......| 107 | 112 | 116 | 120 | 124 | 327 | 130 | 133 | 137 | 140
Horse Power.......| 131.2 1146.7 | 182.6 [179.2 {196.3 | 213.8 |231.0 250.5"“'1‘26912'im
42 |Cubic Feet.n| 1115 | 128.7 (119.7 [723.6 [227.4 | 131.1 [134.7 |138.2 |141.0 ' 144 9
Revolutions......... 100 | 104 | 107 | 311 | 334 | ;18 | 121 | 124 | 127 | 130
Horre Power.......; 147.3 |164.6 (182.6 1'201.1 | 220.3 | 240.0 | 260.3 | 251.1 |8024 3233
45 |Cubic Feet.......... j125.1 1129.8 |134.4 | 138.8 {143.1 | 147.2 |351.2 [155.2 (1390 ‘1627
Revolutions.......... 93 1 97 100 | 103 | 107 | 110 § 313 | 116 | 118 ' 121
Horse Power.......| 1625 1181.5 (2013 |221.8 | 242.9 | 2G3.; | o8:.1 |310.0 |3335 3576
45 |Cubic Feet........ 137.9 ;143.1 1148.2 |153.0 | 157.7 |182.3 {10665 [171.1 |175.3 | 170 4
Revolutions.......... 87 91 04 7 100 | 103 | 106 | 108 | 111 | 114
Horse Power........ 183.5 |205.1 1 227.4 1250.5 (274.4 |299.0 3243 {3350.0 1376.7 4039
51 {Cubic Fect.m... 155.8 |163.7 1167.4 |172.8 (178.2 [183.4 | 185.4 11933 ;198.0 | 202.6
Revolutions.......| 82 | 86 | 8 | 91 | o4 | 97 | 300 | 102 | 104 | 107
Horse Power........| 212.1 | 237.1 12629 |280.6 |317.2 |345.; | 374.8 (4098 (4355 | 3660
54 |[Cuhie Feet........ 180.1 |186.9 {195.5 |190.8 |206.0 |212.0 [217.5 | 2235 {2280 |34 3
Revolutions.........; T8 81 | 83 86 80 a1 94 1796 (“es | 101
Horse Power........ 220.2 [ 256.1 1284.0 |312.9 3427 1373.4 | 303.9 437.3 {1 470.5 5094
57 |Cubic Feet........... 194.6 | 201.9 1209.0 {215.8 (222.5 (229.0 | 235.2 |241.4 {247.3 | 2531
Revolutions.....| 74 | 76 | 79 | 82 |4 |"87 [“s¢ !Tof |"as |“gs
Horse Power.."1254.0 | 283.8 |314.6 {346.8 |379.8 |413.9 (4485 |484.7 |521.5 | 550.0
680 [Cubic Feet... 215.7 12238 1231.6 {239.3 [246.6 1253.8 | 200.7 |267.5 [ 273 | 280.5
Revolutions........| 70 72 | 75 78 80O 82 35) R7 8 ' 0
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THE HERCULES TURBINE
Table of Type ““ A" Wheels
——— B e —— =)
g ]
oo | =horesBower HEAD IN FEET
© 2 | Cubic Feet per
L= Second
©3 Revolutions
= per Miunute 23 24 25 26 or 28 29 30 31 32
=
Horse Power.......| 138 | 14.7 | 15.7 | 166 | 17.6 | 156} 10.6 | 206 21.6 | 227
9 [Cubie Feet..........| 6. 6.78| 6.93] 7.08| 7.20| 7.33 v.46| 7.58] 7.71| 7.83
Revolutions..........! 620 634 647 660 672 654 [ 6494 708 | T20 732
Horse Power..,.....| 23,8 | 254 | 27.0 { 25,7 | 803 ! 420 | 335 | 33.5 | 387.3 | 34.1
12 [Cubic Feet........| 11.45 11.70] 11.95| 12.18| 12,411 12.63} 12.86! 13.08| 13.30] 138.51
Revolutions.........| 465 | 475 | 4 404 | 504 | 514 | 523 | 832 | 540 | 548
BHorse Power.. 33.4 | 41.0 | 43.6 | 40.2 | 4¥.09 [ 51.7 | 545 | 573 | 60.2 | 63.2
15 |Cubie Feet.. 18.48| 18.88} 19.28| 10.65] 20.01] 20.40, 20.75 21.11] 21.45: 21.80
Revolutions..........| 372 as0 388 396 403 411 _:HS 425 432 439
Horse Power......| 3.7 | 67.2 | 60.5 | G4.0 | 65.3 | 72.1 | 70.1 | S0.0 | 54.0 | 5.1
18 [Cubic Feet......| 253.78] 2A.35| 26.88| 27.41| 27.93| 2845 28.96; 20.45 29.93] 30.41
Revolations......[| 310 | 317 | 324 | 230 | 336 | 342 | 345 | 354 | 3060 ! 366
Horse Power.......| 75.6 | 80.6 | 85.7 | 90.9 | 96.2 |101.6 |107.1 |112.7 [115.4 |124.2
21 |Cubic Feet...........| 86.31| 37.10| 37.86| 38.81| 30.35| 40.08| 40.78| 41.48| 42.16' 42.55
Revolutione.....| 266 | 271 | 277 | 283 | 2588 | 203 | 208 | 304 | 300 | 213
Horse Power..,....| 93.4 | 99.6 |105.0 |112.3 |[115.5 |125.5 |132.3 | 130.3 | 146.2 | 153.4
24 ICubic Feet 44.56| 45.83| 46.78| 47.70| 45.58| 49.50] 50.88] 5).25| 52.08 52.91
[Revolutions... .| 233 | 238 | 243 | 248 | 253 | 258 | 262 | 267 | 271 | 275
Horse Power.......[124.6 | 132.8 |141.3 |149.8 |155.5 |167.4 |170.5 |185.7 1195.0 | 204.5
27 |Cubig Feet.......... 59.81 61.11| 62.38] 63.60| 64.51| 66.01| 67.18| 65.33. 60.45 70.56
Revolutions.......... 20: 211 215 220 224 228 232 236 ! 240 244
Horse Power........(147.4 |157.2 |167.1 1177.2 | 187.5 |108.1 | 20,7 |219.7 | 230.7 | 2342.0
30 {Cubic Fect.......... 70.76| 72.30] 73.80 75.25] 76.68| 75.10{ 79.45| Su.83 82.16| 83.48
Revolutions ........| 186 190 | 194 198 202 205 200 212 216 220
Horse Power........ 180.4 | 105.7 |211.2 [224.0 | 237.1 |250.4 | 263.9 (217.7 | 291.7 |a00.0
33 |Cubic Feet..........| 89.46| 91.40] 83,28 95.11] ©0.93| ©5.731100.5 1102.2 | 103.9 |105.5
Revolutions....... ! 169 | 173 76 | 180 | 183 | 187 { 1080 | 3193 | 196 | 200
Horse Power.......  210.9 (2238 |239.0 |203.0 | 208.2 | 254.3 | 20%.6 |314.2 | 330.0 [340.2
36 |Cubic Feet.. 101.2 [103.4 {105.5 |107.6 {100.7 |111.7 [113.7 [115.6 |117.5 |110.4
Revolutions.......| 155 | 158 | 102 | 165 | 168 | 171 | 174 77 | 180 | 183
Horse Power........| 209.3 |270.4 | 293.9 |311.0 | 320.8 |345.3 |307.2 |350.4 | 406.8 1 425.0
39 [Cubic Feet..........| 125.5 |127.1 [129.8 [132.3 | 134.8 | 137.3 [130.8 |142.1 [144.5 | }4G.8
Revolutions........| 143 | 140 | 148 | 152 | 155 | 258 | 361 | 164 | 166 ) 169
Horse Power........ dU8.8 1320.2 |350.0 [371.2 [392.8 [414.9 [437.3 [400.2 [484.3 | 506.9
42 [Cubic Feet..........| 1482 |161.4 | 154.5 |157.6 | 160.6 |163.6 |166.5 [1G9.3 [172.1 [174.9
Revolutions........| 133 | 136 | 139 | 141 | 144 | 147 | 149 |7152°7 164 } 157
Horsc Power........| 346.7 | 309.6 |392.9 |416.7 |441.0 |405.7 |300.0 |516.5 |542.5 | 500.0
45 [Cubic Feet............ 186.4 [170.0 |173.5 {176.9 | 180.3 | 183.6 |186.8 [100.0 |193.1 [ 196.3
Revolutions.......{ 124 | 127 | 129 { 132 | 135 | 137 | 130 | 142 | 144 | 146
Horse Power........ 382.3 [407.5 |933.3 |[450.5 [456.3 |513.6 |o11.3 |ohe.0 |008.2 |027.5
48 [Cubic Fect..........} 183.5 |187.4 [191.3 {195.1 |195.8 |202.5 | 206.0 | 209.6 |213.0 | 216.4
Revolutions...... | 116 | 119 | 122 | 124 | 126 | 128 | 151 | 133 135 | 137
Horse Power........| 431.8 |460.4 (459.4 (519.0 |549.2 |o80.1 1011.5 |043.4 1 G15.8 | 708.86
51 |[Cubigc Feet.........[|207.2 |211.7 |216.1 |220.3 |223.5 | 2258.7 | 232.7 {2306.6 | 240.6 | 244.5
Revolutions.......... 109 | 112 | 114 | 116 | 118 | 120 ) 123 | 125 | 127 | 120
Horse Power.,...|494.2 | 532.1 |565.7 |509.9 |634.0 (6:0.6 | 7068 |748.7 1781.1 519.3
54 |(Cubic Feet.........|230.6 | 244.7 [249.8 |254.7 {259.6 |204.4 |2c-9.0 273.6 {278.1 | 280.8
Revolutions, .....| 103 | 106 | 106 | 110 { 112 | 114 | 116 { 118 § 120 | 122
Horse Power...,....i1 539.2 [574.8 [ G11.1 |G648.1 {6859 |T24.4 |763.6 |803.4 [843.8 | 885.1
57 [Cubic Fect............ 258.8 [264.4 [269.8 |275.1 {280.4 {2855.6 |200.6 {205.5 {300.4 |305.3
Revolutions.......... 96 100 | 102 | 104 | 206 | 108 | 110 | 112 | 114 | 118
Horse Power...,....| 597.7 | 637.1 |677.4 |718.3 |760.2 | 502.9 IHGB £90.5 }935.3 | 981.0
80 [Cubic Feet........... 2b68 203.0 [299.1 |305.0 |310.8 |310.5 1322.1 |327.6 |333.0 |338.4
Revolutions........... 93 95 7 99 101 103 ) 105 107 108 110
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THE HERCULES TURBINE
Table of Type “ A' Wheels
£ H P
g sl HEAD IN FEET
o = Cubic Feet per
@.g Second
=78 Revolutons
é per Minute 33 34 35 36 a7 38 39 40 41
Horse Power......ccccveunns 238 | 24.% | 26,0 | 27.1 | 25.2 | 29.4 | 30.5 ) 31,7 | 329
¢ |Cubic Feetonieenreel 796, 8.08! B8.20| 8.31] §&.43| 8.55| 8&8.65( 876 888
Revolutions......................| 743 754 765 776 787 797 808_ 818 | s27
Horse Power.......ccovveeeieee 41.0 | 42.9 | 44.5 | 4G.7 485.7 | 506 | 62.7 | &4.7 | 507
12 |Cubic Feetiiiinnn) 13.71 13.893| 14.13| 14.33 14.53| 14.71| 14.81] 15.10] 15.29
Revolutions.....coee. .. s 557 566 574 582 590 508 GOS 614 621
Horse POWCT v.covviiinnnn] 66.1 | 69.2 | 723 | 75.4 | 78.5 | 81.7 | B5.0 | 88.3 | 81.0
15 |CUbie FeClrinne.| 22.13| 22.46] 22.80| 23.11| 23.43| 23.75| 24.00; 24.36, 24.07
Revolutions......ccceyver,.e | 446 452 453 400 47 478 484 490 | 496
Horse Power......covveevenee.| 82.3 | 96,6 {1008 [105.2 [100.6 {114.1 | 118.6 {123.2 | 127.0
18 [Cubie Feet... 30.88| 31.36 31.81| 32.26| 32.70| 33.15] 33.58] 34.00, 34.44
Revolutions.... 372 | 377 | 383 | 388 | 394 | 300 | 404 | 409 | 414
Horse Power.....on.] 180.1 | 136.0 : 142.1 [148.2 | 154.4 | 160.7 §107.1 |173.5 | 150.1
21 Cubic Fett. .| 43.51] 44,16/ 44.81| 45.45] 46.0G] 46.88 47.30) 47 90' 48.50
Revulutions .c.vcooeeeens| 318 A23 | 328 | 333 337 342 | 340 | 350 | 355
Horse Power..........cevvoee.| 160.7 [ 168.0 [175.5 [153.0 | 190.7 |1958.5 {200.4 |214.4 |222.4
24 [Cubic Feet. i) 93.75] 54.55 55.35| 56.13| 50.90; 57.66[ 55.43] 590.1G6, &590.89
Revolutions....... ..., .. 280 { 284 | 288 202 206 300 {304 308 | 211
Horse Power...ooviiiennnne| 214.2 [ 224.1 §234.0 | 244.1 254 3 [204.7 1275.3 |285.9 | 290.7
27 [Cubie Feel nierrieenreenn] 71,660 72,750 73.81] 74.83 SS 76,90, 77.91| 78.90; 79.88
Revolutions....... oo 266 | 209 272 275
Horse POWer........ccccveeene 313.2 }1325.7 |335.2 |351.0
30 |Cubic Fetl i 90.95( 92.18| 93.33] 94.50
Revolutions.........ceee veeeens 239 242 245 248
Horse Power 305.9 14117 |427.5 |443.8
-.33 Cubie Fect.... 115.0 {116.5 [118.0 |110.4
Revolutinns. ... - 217 220 223 226
v Horse Power.........cccoiaueens 447,9 14065.8 |483.7 [502.0
368 |Cubic Feet. onminiiinnninn 130.1 |131.8 |133.5 |135.1
Revolutions............ccveeenns 199 | 202 | 205 | 207
Horse POWET.vwerrroner 550.5 |572.7 |694.8 (617.3
39 |Cubic Feet. ., 160.0 102 1 [164.1 [166.2
Revolutions..cevnneinn, 184 186 | 188 | 192
Horze Power.........couuni . R ¥ . 656.0 {G682.1 |705.4 |735.1
42 [Cubie Feet...covrriiennen. | 177.6 | 180.2 | 182, 185.5 | 188, 0 100.56 {193.0 |195.5 |197.9
Revolutions......c....c.c..| 159 162 164 166 168 | 1734173 [ 175 | 178
Horse Power........occccimene 595.9 [623.2 (68309 [G670.0 [707.4 |736.4 105 0 |795.2 | B25.2
45 [Cubic Fett o 1993 | 202.3 |205.3 J208.2 | 211.0 | 213.9 |216.7 [218.4 [222.
Revolutions......................] 149 151 153 155 157 150 161 163 165
Horse Power.......c...veevvree- 657.1 J6R7.3 |717.8 {748.7 | 780.1 | 812.0 |844.3 |B876.9 |910.1
48 |Cubic Feet.. L1219.8 }223.1 [226.4 |229.6 [232.7 |235.8 [238.9 |241.9 |245.0
Revoluhon« : 139 141 144 146 148 150 152 153 355
Horse Power.ovvcciinnnnn d 742.2 §776.3 | 8108 | 8458 | 881.2 [917.2 {953.7 |990.5 ;1028
51 |Cubie Feet........................| 248.3 1 252.0 [ 255.7 {252.2 | 262.9 | 2064 ;260.9 |273.3 |276.7
Revolutions....cccccvveceinnd 131 133 135 137 139 141 143 144 146
Horse Power.......cccccuu... 857.9 |897.4 |937.2 |977.G | 1018 | 1060 { 1102 | 1145 | 1188
54  [Cubic Feet.viiiinin. | 286.9 1291.3 | 205.6 [299.7 | 303.8 |307.9 [312.0 |315.9 (319.9
Revolutions......................]| 124 126 128 130 131 133 135 136 138
Horse Power 926.9 |069.4 | 1012 | 1056 | 1100 | 1145 | 1191 | 1207 | 1253
27 |Cubic Fest, 310.0 1314.7 }319.3 {323.8 |328.2 |332.7 |337.0 |341.3 [345.6
Revolutions, 118 120 121 123 125 126 128 130 13
Hor;e Power., .. ..covceerreeeend| 1027 | 1074 f 1122 | 1170 | 1219 } 1269 | 1320 | 1370 | 1422
C0 !Cubic Feet _veciciiannn. 343.6 |348.8 '353.9 | 338.0 |363.8 |365.7 |2373.6 |37R.3 |353.0
Revolutinns..oeniinn, 112 114 © 115 ns 118 120 122 123 125
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THE HERCULES TURBINE
Table of Type ‘“ A’ Wheels .
—————————
8
_% Flores Lower HEAD IN FEET
G - Cubie Feet per
€ & Second
s E Revolutions !
2 per Minute 414 45 416 47 48
Horse Power........ccuenie 36.6 | 37.9 | 39.2 | 40.5 | 41.8 4
9 |Cuble Feet.......c..ii........ 9.20 9.30], 9.41] 9.51| 9.6 .80
Revolutions................c.eees 857 867 877 886 895 5
Horse Power.................... 63.1 | 65.3 741 69.7 | 71.9 4
12 [Cubic Feﬂ. 15.54| 16.02! 16.19] 16.37| 16.54 .58
Revolutions......cc..ccvn..e.. 643 851 658 | 665 672 666
Horse Power.. ... 101.9 (105.4 |105.9 [112.5 |110.1 123.4
15 |Cubie Feet.....cccerveeerrenenn, 25.58| 25.85] 26.14| 26.42( 26.70 27.25
Revolutions ..................... 514 520 | 526 | 531 537 8
Horse Power 142.2 |147.1 |152.0 |157.0 [162.0 2.3
18 |Cubio Feet.....coocverennnen 35.68| 36.08| 36.48| 36,88 37.27 38.03
Revolutiond ..oovvcoviiannnns 429 434 4390 444 448
Horse Power.. 200.3 (207.1 [214.1 |221.1 |228.2 242.6
21 |[Cubic Feet ... 50.25| 50 81| 51.38] 51.93| 52.48 .53.56
Revolutions .. 368 372 376 | 380 384
Horse Power.... e, 247.3 | 255.5 | 264.4 | 273.0 | 281.8 299.6
24 [Cubic Feet ..covecerivrrnns 62.04] 62.75| 63.44] 64.13| 64.83 66.14
Revolutions ..o 322 | 325 329 | 332 336
Horse Power............. 329.8 |341.1 |352.6 |364.1 |375.8 5
27 |Cubic Feet ..cuniirasiaae 82.75| 83.88| 84.61) 85.52| 86.43 .21
Revolutions...........coccv .. 285 288 282 | 295 298
Horse POwer..ccuviiiennican 390.2 1403.5 |417.1 |430.8 |444.6 .7
SO [Cubic Feat ..oirvveersinnes 97.89] 99.00/100.1 |101.2 |102.2 .3
Revolutions .................... 257 260 263 266 268 4
Horse Power.......c.cvvvaens 493.3 | 510.3 [527.4 | 544.7 | 562.2 597.6
33 [Cubic Feet ... 1237 | 1251 |126:5 |127.0 |120.3 131.9
Revolutions ... ... 234 237 239 | 242 | 244
Horse Power 558.1 | 577.2 | 596.6 |616.2 | G35.9 G76.1
36 |Cubic Fpet 140.0 [ 141.6 |143.2 [144.7 [146.2 149.2
Revolutions ...... 214 216 | 219 | 221 223
Horse Power G86.2 |700.8 |733.6 |757.6 | 751.9 8313
39 [Cubic Feet...crieerrronn. 172.1 {174.1 |176.0 |177.9 |179.8 183, 5
Revolutions...cieiccen | 199 | 201 | 203 | 205 | 208
Horse Power................. 817.2 |B45.3 |873.7 |902.3 |031.2 990.0
42 |Cubic Feet. mienicannns 205.0 ({2073 |200.6 |211.9 |214.1 218.5
Revolutions..................... _184 | 186 | 183 | 190 | 182
Horse POWer ... iivcciinnns 917.4 |945.8 |980.7 | 1012 | 1045 1111
45 |Cubic Feet ... e, cou...... 230.1 [ 232.7 |235.3 [237.9 |2404 245.3
Revolutions ... cveeeens 171 173 175 177 | 178
Horse Power 1011 | 1046 | 1051 | 1117 | 11562 12"‘5
48 [Cubic Feet. .mmmimniaiens. 253.8 | 256.7 [ 259.5 [ 262.3 | 2065.1 270 6
Revolutions...................... 161 163 164 166 168
Horse Power..... 1142 | 1151 | 1221 | 1261 | 1302 1854
Ul |Cubic Feet .. 256.6 | 289.9 [293.1 [206.3 |299.4 305.6
Revolutions . 151 153 154 156 158
Horsa Powcr 1321 | 1366 | 1412 | 1458 | 1505 1600
54  |Cubic Feet...ucricuencne. 331.4 1335.1 [338.% |342.5 |346.1 353.2
Re\'olumons...............,..,... 143 144 146 _147 | 149
. Horse POwWer...cvieenieenee. 1427 | 1475 | 1525 | 1575 | 1626 725
57  [Cubic Feet....orioua... 358.0 [362.0 |366.0 {370.0 {373.9 351.8
Revolutions................... 136 137 139 140 142
Horse Power.................... 1581 | 1635 | 1690 | 1746 | 1502 1915
60 |[Cubic F_eet SRS g 306.8 | 401.2 1 405.7 | 410.0[ 414.4 423 g
Revolutions . ... . 129 131 132 134 135
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Plate No. 13

Cylinder Gate Hercules Turbine on cast iron quarter-turn and steel draft
tube, in wood flume of simple construction = 7 -
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N:=55
D= 19/
THE HERCULES TURBINE

Table of Type *‘ B’ Wheels

e — |
=
<
s2i|; Bons Eower HEAD IN FEET
S = | Cubie Feet per
g5 Second
@ g Revolutions |
é per Minute 3 l 4 5 6 7 8 9 10 11 12
Horse Power........] 2.1 3.3 4.6 6.1 7.7 ¢4 11.2 13.1 15.1 17.2
15 ICubie Feetowno..| 7.931 9.15( 10221 11.23 12.10| 12.950 13.73| 14.46; 15.18| 15.85
Revolutions........ | 143 165 155 203 219 234 248 262 27 287
Horse Power........ 3.0 4.8 6.4 85| 107 | 13.1 | 156 | 183 { 21.1 24.1
18 [Cubie Feet.....inv.. 11.16] 12.00] 14.41] 15.80] 17.08| 1R8.25) 19.35| 20.40( 21.41} 22.36
Revolutions ........ 122 141 158 173 187 | 200 1 2312 | 223 234 | 245
Borse Power........| 4.1 6.3 8.9 | 11.7 ¢ 14.7 | 18.0 | 21.5 | 25.1 | 29.0 | 331
Cubic Feet.. o reeoee. 15.11| 17.48] 19.51| 21.38; 23.10] 24.68| 26.15] 27.61| 28.96| 30.25
iRevolutions.......... 106 | 123 137 | 150 | 162 | 173 | 184 | 194 | 203 | 212
{Horze Power.......l 5.3 8.2 115 15.2 | 19.1 234 | 279 | 32.7; 37.7 | 429
Cubic Feet. . 19.73| 22.78| 25.46] 27.90| 30.13| 32.2I| 34.18| 36.03] 37.75 30.46
Revolutions......... 93 107 120 131 142 152 161 170 17 186
Horse Power.....| 7.0) 108} 151 19.9 | 251 | 30.7} 36.6 | 42.9 | 49.5 | 504
Cubic Feet..onem.. 25.58 29.55! 33.03! 3$8.18| 29.08| 41.78] 44.31] 46.71| -49.00; 51.18
Revolutions........ | 81 94 105 115 124 132 140 148 155 162
Hores Power.......| &3 | 129 | 180 | 238 | 290.8 | 36.4 | 43.5 509 | 58.9 | 6649
Cubi¢ Feet.. Tl 31.13] 25.95| 40.18] 44.01] 47.55, 50.83| 53.91] 506.83| 59.60} 62.25
IRevolutions.. 74 85 95 104 | 112 | 120 | 127 | 134 | 141 | 147
Horse Power......| 10.0 | 15.5 | 21.6 | 25.5 | 35.8 | 43.8 | &62. 3| 613 u 70.7 | 80.6
Cubic Feet.......| 30.88 42.58| 47.61| 52.18| 56.33| 60.23| 63.88 67.33 70.63| 73.76
Revolutigna.......... a8 80 20 98 106 113 120 122 1 133 139
Horse Pawer........ 12.1 15.6 | 26.1 | 34.2 | 43.1 | 52.7 | 62.9 | 73.7 - 85.0 | 90.8
Cubic Feet.......... | 44.51| 51.40| 67.48} 62.96| 68.00| 72.70; 77.11[ 81.28 .25) ¥9.03
Revolutions.........t 80 89 [ 84 ) 97 104 | 102 || 114 | 119
Horse Power._..... 13.9 | 214 | 29.9 | 3935 | 49.5 | 60.5  72.2 | EX6 1 97.6 |111.3
Cubic Feet...ovo - 81.08| 58.98| 65.05] 72.25| 78.08| 83.41] 88.48] 93.26| 97.581{102.1
Revolutions......... 57 66 73 80 87 83 g8 104 | 109 | 114
Horse Power........ 164 1 253 | 35.4 1§ 485 | 58.6 | 71.7 | 855 |100.2 }115.6 1317 o 73
Cubic Feet......... €0.48] 60.83] 75.06] 85.51f ©2.38{ 98.75/104.7 |110.4 |1158 |120.9
Revolutions.... &3 (i} 68 75 81 86 92 a7 101 106
Horse Power......| 16.5 | 258.5 | 39.9 | 52.5 | 66.2 | 80.9 | 96.5 |113.0 |130.4 | 148.4
Cubie Fest...........| 68.11| 78.85| 87.93| 96.33 104.0 {111.2 118 0 |124.3°7180.4 }1306.2
Revolutions......... 49 57 64 | 70 75 80 90 o4 7] 98
Horse POWeL........ 21.7 | 334 | 46.7 | B1.5 | 77.4 | 94.6 |1 x2.9 132.3 |152.6 |173.9
Cubic Fett.ciavan 79.10| ©1.35/102.1 {111.8 [120.8 [129.1 |137.0 | 144.4 |151.4 [158.2
Revolutions........ 44 &1 o7 63 88 93 77 81 B85 8
Horge Power........ 26.0 | 40.0 | 56.0 | 73.6 } 92.7 1113.3 |135.2 {1568.3 |182.7 [20&.1
Cubic Feet........... 91.55] 105.7 |118.2 |129.8 §1189.8 |149.5 |168.6 |167.1 |175.3 [1B3.1
Revolutione.......... 54 59 63 88 72 76_ 79 83
Horse Power 63.5 | 83.4 |105.2 (1285 |133.3 l179 6| 207.2 [ 236.1
Cubic Feet...... & 134.9 | 147.8 |158.6 |170.7 |18L.D 190 8 200.1 | 209.0
Revolutions. ...... 53 58 63 67 v b 1 g 79 82
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THE HERCULES TURBINE

Table of Type “ B ' Wheels

ﬁ—i - — w
b i (
5 | Horse Power HEAD IN FEET
s 5 | Cubie Feet per
e Second
@ g Revolutions :
; per Minute 13 14 15 16 17 18 19 20 21 22
Horse Power.....t 19.4 | 21.7 | 24.1 | 26.5 | 20.1 | 3L.7
15 Cubichet ........... 16.501 17.11] 17.73| 18.30| 18.86| 19.41
Revolutions.........| 288 309 320 331 341 351
Horse Power...| 27.2 | 30.4 | 88.7 | 37.1 | 40.6 | 44.3
18 |[Cubic Feet............ 23.26| 24.13! 24.08| 25.80| 26.60] 27.36
Revoluticns......... 2535 264 274 283 201 3o
Horse Power........ 37 3 41.7 | 462§ &0.9 | 55.86 | 60.8
21 |Cubic Feet............ 32.66| 23.81] 34.93| 36.00| 37.05
Revolutions..... 229 237 245 253 _?_._6.9_
Horse Power.......| 48.4 { &54.1 | 60.0 | 66.) | 724 | 78.9
24 |Cubic Feet..........; 41.06] 42.63| 44.11| 456.56] 46.90 48.33
Revolutions... ... | 193 201 ‘ 208 215 221 228
. Horse Power.......| 63.6 71.oj 78.8 | 86.8 | 95.1 |103.6
27 |Cubic Fcel 53.26| 55.28! 57.21| 69.10] 60.91] 62.65
Revolutions. ....... :ILGQ 175 181 187 193 199
Horse Power.......| 75.5 | 84.3 { 93.5 [103.0 |112.9 {123.0
30 |Cubic Feet........| 64.80| 67.23| 69.60 71.88 74.10] 76.25
Revolutions..... | 153 159 164 170 175 1RO
Borse Power.......] 90.8 |101.5 | 112.6 {124.0 | 135.9 |145.0
33 |Cubic Feet..ooreer, 76.78] 79.68| B2.46| 85.18| 87.80| 90.35
Revolutions.......{ 145 150 155 160 165 170
Horse Power........| 109.2 [122,1 | 135.4 A R1IG33 L1778 . . .2 5
36 |Cubic B 02.68| 96.16F €0 101.1 §106.0 |109.0 1120 |114.9 |117.8 [120.5
Revolutions....| 124 | 120 | 133 } 137 § 142 | 146 | 150 | 154 | 157 | 161
Horse Power.......|125.4 |140.2 |155.5 j171.3 | 187.86 |204.4 [221.6 | 2304 |257.5 |276.1
39 |Cubic Feet.vvimnan| 106.3 |110.3 |114.2 117.9 [121.6 |125.1 {128.5 |131.9 [135.1 [138.3
Revolutions.......... 118 123 127 131 135 139 143 147 150 154
Horse Powet.......1 1458.5 | 165,80 | 184.0 | 202.7 | 222.8 (241.9 262.4 |253.4 {304.9 | 326.9
42 |Cuble F_eel. ............ 125.9 | 130.6 | 135.2 | 139.6 |144.0 |148.1 |152.2 156.3 | 160.0 {163.8
Revolutions........ | 110 114 118 122 126 _130 133 137 140 143
Horse Power........ 107.5 1187.2 | 207.7 |225.8 | 250.6 | 273.0 | 2€6.1 319.7 | 344.0 | 3(68.9
45 |Cubic Feet...........|241.8 {147.1 | 152.3 [157.3 ;1062.1 166.8 |171.4 | 1759 |180.2 |184.4
Revolutions. w..| 102 | 106 | 110 | 114 | 117 | 120 | 124 | 1327 | 130 | 133
Horse Power........| 196.1 {219.1 |243.0 | 267.7 |293.2 319.5 | 346.5 | 374.2 [402.6 |431.7
48 |Cubic Feet............| 164.6 | 170.9 [ 176.0 182.7 |188.3 1193.7 }199.0 | 204.2 }209.3 |214.2
Revolutions..........| 93 96 Q9 103 106 109 112 115 118 120
Horse Power........ 234.7 |262.3 | 290.9 |320.5 |351.0 |352.4 414.7 |447.9 |481.9 |516.7
51 |Cubic Feet.oviena 100.6 |197.8 | 204.7 |211.4 |217.9 |224.2 {2304 | 230.4 2422 |1 247.9
Revolutions......... E6 90 93 96 99 102 104 107 110 112
Horse Power.......| 266.2 |297.5 [222.9 (363.5 |395.1 433.7 |470.3 | 508.0 | 546.5 | 586.0
54 |[Cubic Feet... 2558 £233.7 [241.4 |248.8 [256.0 | 203.0 2699 2:65 283.0
Revolutions........ g6 | o2 | 85 | es | 101 | 103 | 106 |2 111
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THE HERCULES TURBINE

Table of Type *““ B’ Wheels

_—h—__—“——ﬁh—_ﬁ——-—

5 | Horse Power HEAD IN FEET
- 0 - >
o m | Cubic Feet per
e = Second
@ e | Revolutions - .
| S Misute 2 | 24 | 25 | 26 | 27 [ 28 | 20 | 30 | 31 | 32
Horze Power.......| 45.8 | 45.8 | 51.9 85.0 | 55.2 | 61.5 (T64.8 | 68.2 | 71.7 | 75.2
15 [Cubic Feet..........., 21.95 22.41] 22.88 23.33 78 24.211 24.65] 25.06| 25.48| 25.88
Revolutions.........| 307 405 414 422 | 430 | 438 446 453 461 468
Horge Power,....... 64.0 | 68.2 72.5 76.0 81.4 859 | 90.6 | 95.3 100.1 1105.0
18 [Cubic Feet 30.93] 31. 60 32,25/ 32,90 33.51! 34. 13! 34.73' 35.33| 35.01] 36.r
‘ Revolutions... ... 338 346 353 360 367 374 381 387 393 400
Horse FO“H‘ 87.8 93.6 99.5 11055 |111.7 118.0 1124.3 1130.8 [137.2 144.1
21 |Cubic Feet... 41.85] 42.78| 43.66] 44.51 45.36| 46.20] 47.01| 47.83 45.61! 49.40
Revolutions.......... 204 300 306 312 | 318 | 324 | 330 | 336 341 347
Horse Power 114.0 121.5 [ 129.2 |137.0 145.0 1153.2 | 181.4 |169.9 178.4 |187.1
24 |Cubic Feet.. 54.63| 55.81| 56.96! 58.10 69.20] 60.28! 61.31] 62.40 63.43] 04.45
Rev olutxom 257 263 268 274 279 284 289 294 200 I
Horse Povu.r 149.6 158.5 1169.6 |179.9 {190.3 | 201. 0 ]211.9 12229 [234.2 [245.6
27 |Cubic F_eet e | T0.85] 72.368) 73.86] 75.33 76.76| 78.16] 79.55 80.91 82.25| 83.56
Revolutions ... 224 22 234 239 243 248 252 256 271 205
Horsﬂ’ower ..... 127.6.1189.3 12013 |214.0 |225.9 1235:6 | 251.5 |204.6 | 278.0.|201.5
30 |Cubie Feet... 86.18] 88.03| £9.85] 91.63! 93.38! 95.10 96.78 08.43[100.0 | 101.6
Rcvolutlons e 203 208 212 216 221 225 228 232 2306 |. 240
Horse Power..... . 213.8 |227.9 [ 2423 |257.0 272.0 (287.2 1302.7 318.5 |334.6 |350.8
33 [Cubic Feet Q 102.1 |104.3 | 106.4 105.8: 110.8 11127 |114.7 | 116.8 118.5 h120.4
Revolutions... 192 196 2 204 208 212 | 216 220 | 223 227
‘Horse Fowet 257.0 274.0 | 291.3 | 305.0 326.9 | 345.3 |363.0 |382.9 402.2 |321.9
36 |Cubia Feet. .. | 123.2 1125.9 1128.5 [131.0 [133.5 |136.0 138.4 |1140.8 |143.1 |145.4
Rcvoluuons 166 168 172 175 _lr79 182 185 188 191 104
Horze Powcr 295.2 314.8 |334.5 1354.8 [375.5 396.5 [417.9 {439.7 |401.0 454.5
3% |[Cubic Feet .. | 141.4 |144.5 {147.5 [150.4 | 153.2 156.1 [158.8 [161.5 | 164.2 166.8
Revolutions......... 157 161 164 | 167 { 171 174 | 177 | 180 | 183 186
Horse Power........ 349.5 [372.5 | 396.0 |420.0 444.5 1460.4 |494.8 [520.6 546.9 1 573.5
42 |Cubic Feet......... | 167.4 171.0 {174.7 | 178.0 [ 181.4 184.7 1188.0 |191.2 [104.4 197.5
Revolutions........| 148 _EO 153 157 160 162 164 167 170 173
Horse Power...... 394.3 1420.3 1446.9 |474. 0 1501.6 |529.7 558.3 [ 557.4 617.1 647.2
45 |Cubic Feet.. [188.6 | 192.6 | 196.8 | 200.5 204.3 [208.1 |211.8 215.4 | 218.9 |222.4
Revolutlons 136 139 142 145 148 150 153 155 158 3 161
Horse Power ....... 45].4 491.9 | 522.9 | 554.6 | 556.0 619.8 |1653.3 |657.4 {722.1 7573
48 |Cubic Feet. . 1219.0 [223.7 |228.3 232.8 | 238.8 | 241.6 245.9 [250.1 }254.2 258.3
Revo!uﬁons .......... 123 126 128 131 133 136 138 141 143 145
Horse Power .1652.4 1588.8 {626.0 | 663.9 702.6 |741.9 | 762.0 822.8 | 864.3 |906.5
51 |Cubic Feet... [ 253.5 | 258.9 | 264.3 | 269.5 274.6 1279.7 |284.6 |259.5 284.3 | 280.0
Revolations .. .. 115 117 120 122 124 127 129 131 133 135
Horse Power.......|62G.4 |6G7.7 |7 709.9 | 752.9 | 796.8 841.5 [886.0 |933.2 980.3 | 1028
54 |[Cubic Feet........... 1289.4 1295.6 |301.7 |307.7 313.6 |319.3 [325.0 |330.5 336.0 |341.3
Revolutions. . l 14 | 116 | 118 | 121 | 123 | 125 128 {130 | 132 | 134
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Table of Type ‘“ B' Wheels
3 Horse Pow
S ke e b EHEAD IN FEET
T = Cubic Feet per
B = Secoud
@ T Revolutions }
= per Minute 3¢ | 35 | 36 | 37 | 38 | 30 | 40 | 41
Horse POWer.. ..ooverroeen: 2.3 | 80.0 | 89.7 | 93.4 | 97.3 {101.1 |105.0 [109.0
15 [Cubic Feet......ccvmirnns 26.08| 27.08| 27.406| 27.83| 28.21] 28.58| 28.06| 20.29
Revolutions. ..o.eeeres 482 | 480 | 498 | 503 | 510 | 517 | 523 | 530
Horse POWeT......oimreiinne 115.0 |120.1 [125.3 [130.6 |135.9 |141.3 | 146.8 | 152.3
18 |Cubic Feet. . urrrens 37.61| 38.16| 38.70| 39.23| 39.76| 40.28 40.80| 41.30
ReVOINLIONE... .. vovcrreierion 412 | 418 | 424 | 430 | 436 | 441 | 447 | 452
Horse Power.........ooeee 167.8 1649 172.01179.2 186.5 | 193.9 | 201.4 | 209.1
21 |[Cubic Feet......cccceiiinenniae ; 5240 5§3.11| 53.83 6453 55.23 65.02
Revolutions .............oue.. 368 | 73 | 378 | 383 | 387 | ae2
Horse Power...... 223.3 |232.7 |292.2 |251.8 | 261.5 (271.4
24 |Cubic Feet...... 65.35) 60.30 70.23| 71.15] 72,05 7294
Revolutings ..oooeeeeeenneenes 322 326 331 335 I ' 344
Horse POWEL... .....oovrveeeer 293.1 | 305.4 |317.8 3305;3433 350.2
27 |[Cubie Feet......... 88.63f 80.86] ©1.06| 92.25] 93.43] 04.61
Revolutions........ 281 | 285 | 289 | 292 | 296 | 299
Horse Power.................... 347.9 1362.5 |377.3 |392.2 1407.4 | 422.8
30 (Cubic Feeb i 107.8 }109.3 [110.8 |112.2 113.6 115.1
Revolutions . ........coc....... 265 258 262 - _ 2685 268 272
Horse Power 418.8 | 436.3 |454.1 |472.2 |490.4 | 505.9
33 !Cubic Feet.....ocounn..... 127.7 |129.5 |131.2 |133.0 | 134.7 | 136.3
Revolutions ..ooovviiiinn. 241 244 247 250 | 253 256
Horse Power...,............... 503.4 | 524.5 | 545.9| 567:6 | 589.6 |611.8
26 [Cubic Feet ....ooiiriennnn. 154.2 |356.3 |158.4 |160.5[162.5 [164.8
Revolutions.. ............o.... 200 209 212 215 217 220
Horse Power 578.1 |602.3 |020.9 |061.8 |677.1 |702.0
3% [Cubic Feet.....oocovevievrnrnres 176.9 |170.4 [161.8 |184'2 | 186.5 |188.8
Revolutions ... .cooceereee 107 200 1202 205 207 210
Horse Power.., 4 | 713.1 |742.2 {771.7 | 501.5 | R31.8
42 |Cubic Fect...... 200.5 |212.4 |215.2 | 218.0 | 220.8 | 223.G
Revolutions....... 183 186 188 191 193 195
Horse Power....... 772.2 1504.6 [837.5 |870.7 {904.4 | 938.6
45 |Cubic Feet . .oviieriiiien 235.9 |239.2 |242.4 2456 | 248.7 [2518
Revolutions ..........ccevvneen. 170 173 175 177 17¢ 152
Horse Power 903.6 |041.5 |180.0 | 1019 | 1068 | 1095
48 |Cubic Feet ..o 274.0 |277.8 |281.5 [285.2 | 288.8 | 292.4
Revolutions.. .ovivioinns 154 1586 158 180 162 165
Tl L 1081 | 1227 | 1173 | 1219 | 1267 | 1314
51 [Cubic Feet.....oooeer...... 317.1 {321.5 |325.8 | 330.0 | 334.3 |338.4
Revolutions . ... 144 { 146 | 148 | 150 | 152 | 154
Horse Power ., 1228 | 1278 | 1330 | 1383 | 1430 | 1491
54 |Cubic Feet..o ..., 362.1 |367.0 |372.0 |376.8 [381.6 |386.4
Revolutians.. ... ... 142 | 144 | 146 | 148 | 150 | 152
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THE HERCULES TURBINE

Table of Type ‘“* B Wheels

e ———

Al
S orse toywer HEAD IN FEET
5s Cubic Feet per
§ .2 Second
[ Revolutions
; per Minute 42 43 44 45 40 47 48 49 50
! |
‘Horae Power 117.1 : 121.2 |125.3 |120.5 [ 133.5 |138.1 | 142.4 | 146.8
15 [Cubic Feet......... 30.00' 30.35| 30.680/ 31.03| 31.36| 31.70{ 32.02] 32.85
Revolutions.......... 543 549 | 555 581 567 573 579 585
Horse Power......c.oooien 163.6 [ 169.3 |175.1 | 181.0 | 186.0 [ 192.9 | 199.0 | 205.1
18 |Cuhic Feet.. covenriviinirrenn, 42,20 42.76] 43.27] 43.75| 44.22| 44.60 4515 4561
Revolutions. ... cooeiin 403 469 474 479 | 454 490 495 500
Horse Power. .................| 2167 | 224.5 | 232.4 | 2404 | 2454 | 256.6 | 204.5 (2731 | 281.5
21 |Cubic Feet . .....cciiie . 57.28] 57.93| 58.58| 50.23| &8.87| 60.51 01 13| £1.75
Revolutions . .. ...occoiiien 402 406 411 415 420 4% 429 433
Horse Power ... 291.5 | 301.7 | 312.1 |322.5 (333.1 | 343.8 1 354.G | 300.5
24 |[Cubic Feet..oviieernininnn 74.70| 75.5G, 76.42| 77.20| 78.10| 78.92| 79.74| 80.55
Revolutions.................... 352 | 3856 | 360 364 308 372 | 37¢ 380
Horse Poswer.. 382.6 | 396.0 I409 6 [423.3 | 437.2 [451.2 14654 |479.7
27 |Cubic Feet.. .. 06.89] 95.01' 99.11|100.2 [101.3 |102.3 {103.4 [ 104.5
Revolutions....... ; 306 | 310 | 313 | 317 | 320 { 324 | 327 [ 330
Horse Power.........cccoeeee. 454.1 [470.1 [ 481.2 | 502.5 | 5189 | 535.6 | 552.4 | 5004
30 |[Cubic Feet i 117.8 [119.2 11205 |121.9 |123.2 [124.5 {1258 | 127.1
Revelutions......c..ccoe.oe.... 279 2582 285 288 291 294 207 300
Horse Power.......cooeanns 540.0 | 565.8 | SB5.2 | 004.% | 024.7 | 044.7 | 005.0 | 6ind4
33 |Cubic Feet.oociveeeeiiinnnnnn 139.6 [141.2 {1 142.8 | 144.4 | 146.0 | 147.5 | 249.0 | 150,06
Revolugions.......ooovueniis 2 202 | -2G5 268 2:1 274 _277 250 283
Horse PoOwer......c....ccvveee. 657.1 |080.2 | 703.5 |727.1 |750.9 |775.0 |790.3 | 523.0
36 |Cubic Fret. .ovviiineinins 108.5 {370.5 1172.4 |174.3 [176.2 |178.0 | 179.9 | 181.7
Revolutions..................... 15 220 228 231 234 236 239 241 244
Horqe Porwer . T54.6 |751.1 | B07.9 |535.0 |B02.4 |890.0 } 915.0 | 9406.2
39 |Cubic Feat..... 193.4 |195.6 | 197.8 | 200.0 [202.2 [204.3 [206.4 | 208.5
Revolutions.... 215 217 219 222 224 227 229 231
Horge Power...........c....... 8943.3 (924.7 | 956.4 [988.5 | 1020 | 1053 § 1056 | 1120
42 |Cubic 'F_eez 2258.9 [231.6 |234.2 |2306.8 [239.4 [241.0 {2444 |2406.9
Revolutions. ...... ............. 200 | 202 204 207 200 211 _p5213 " | 215
Horse Power........... 1008 | 1043 | 1079 | 1115 | 1152 | 1189 | 1226|1204
45 |Cubic Feet.............c........ 257.9 | 260.8 | 263.8 |26G6.7 [209.6 |272.4 [275.3 |275.0
Revolutions ..o 187 189 191 193 105 107 190 201
Horse Power............... 1179 | 1221 | 1262 | 1305 | 1348 [ 1391 | 1435 | 1479
48 |Cubic Feet 209.4 {3029 |306.3 |309.7 |313.1 {316.4 |3106.7 [322.9
Revolutions..................... 169 171 173 175 177 178 180 182
Ho_n;c ) X h ok} PP 1412 | 1461 | 1511 | 1562 | 1G13 | 1665 | 1717 { 177
51 |Cubie Feet...occcvnreirvrrinane 346.6 | 350.6 | 354.6 |358.5 1362.4 |366.2 |370.0 73.7
Revolutions... ........ccu.... 157 159 161 163 165 166 168 170
Hom 2 o ot S T SO 1601 1657 | 1714 | 1772 | 1830 { 1888 | 1948 { 2008
54 [Cubie .Feet 305.7 [400.2 |404.8 1409.3 1413.7 (4181 [422.4 (426.7
Revolutions.. .......ccevvne... 156 157 150 161 | 1G3 164 164 165
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Doz 130
THE HERCULES TURBINE

Table of Type “ C* Wheels

/
g
-:-‘2 Horse Power HEAD IN FE
2 = | Cubic Feet per v
¢ .2 Second \
@ T Revolutiona
£ | per Mioute 3 4 5 6 7 8 9 {10 | 11 | 12
-
Horso Power.... 2.6 4.1 5.7 7.9 9.5 11.6 13.9 16.3 188 1 214
15 [Cubic Feset....... 1 475 1125 12.38 13.78| 14.90[ 15.91) 16.88; 17.80| 18.56! 19.50
Revolutions.....{ 182 | 210 | 235 | 238 | 278 297, 1 816 ; 333 349 | 364
Horse Power........ 88| 59| 82| 109 | 138 | 169 { 201 | 236 | 27.2 | 310
18 [Cubic Feetinninn, 13.65| 15.76! 17.03| 19.30| 20.85| 22.30! 23.65; 24.93) 26.15, 27.31
Revolutians.......... 144 166 186 203 220 23541 249 263 275 238
Horse Power........! 5.0 T 10.8 14.3 180 | 220 26.2 { 30.7 | 354 | 404
21 |Cubic Feet............ 17.65| 20.38] 22.80| 24.96| 26.98] 28.83; 30.58] 32.23| 33.80[ 35.31
Revolutions.......| 125 144 1G] 177 _191 204 217 228 241) 230
Foree Power......] 0.6 | 10.2 | 14.8 | 188 | 23.6 | 28.9 | 345 | 404 | 406 ( 53.1
24 |[Cubic Feet.,.......| 23.90] 27.60| 30.58| 33.81| 36.51] 392.03] 41.41; 43.65 4575 47.81
Revelutions.........| 108 125 140 154 166 177 188 109 208 217
Horse Power.......| 8.2 | 127 | 17.7 | 283 | 294 | 359 | 425 | 50.2 | 57.9 | 65.9
27 |Cubic Feet...........| 26.50| 34.00| 38.08| 41.73| 45.06| 48.18; 51.10} 53.50 56.50 59.01
Revolutions......... 105__ 121 136 149 161 172 152 192 202 211
Horse Power........ 10.7 166 | 23.2 | 305 | 354 46.9 | 56.0 | 65.6 [ 73.7 86.2
30 |Cubic Feet......... 37.65] 43.4G| 485.80| 53.25| 57.50] 61.48] 65.21| 68.73F 72.10, 75.30
Revolutions.......| &8 102 | 113 124 134 | 144 152 161 163 ; 170
Horse Power.......| 11.9 | 1842 | 25.5 | 33.9 | 427 § 52.2 | 62.2 | 73.0 | 541 | 95.9
33 [Cubic Feet.........| 42.61| 49.20! 55.01| 60.26| 65.08! 69.58| 73.80| 77.80 81.60; 85.21
Revol#tions........| 83 95 107 ;_]L]T 126 135 143 151 | ,158 166
Horse Power 145 | 223 | 31.2 | 41.0 ) $51.7 63.1 75.3 BS.2 11015 [116.0
30 |Cubic Feet... | 50.75| 58.60| 83.51 71.76} 77.51] 82.86| B7.90; 92.65] 97.1G6,101.5
Revoletions........] 70 81 a1 100 108 115 122 129 135 141
Horse Power........ 17.5 268 | 37.7 40.5 G624 76.3 | 93.0 | 100.6 |123.0 | 140.1
39 {Cubic Feet........... 61.30| 70.86| 79.21f 86.78] 93.73(/100.2 {1063 [ 112,0 (117.5 [122.7
sRevolutions........] 68 78 87 | 96 104 111 118 124 130 | 136
Horse Power......| 2003 | 31.3 | 43.7 | 575 | 72.4 | 865 (103.G {1237 [ 1428 | 1626
42 ICubic Feetoonn.l 72.25| 83.43| 93.2611022 |110.4 |118.0 |125.1 1331.0 |1354 | 1445
Revolutions.........| ©2 72_- &0 85 a5 102 108 114 120} 125
Horse Power........ 21.9 | 33.7 | 47.1 62.0 | 7s.1 05.4 |115.9 | 355.4=0103.0 | 1754

45 |Cubic Feet... 77.66| 01.780102.6 |112.4 |12).4 [120.8 [137.7 |145.1 [152.2 | 1589

Revolutions o) 87 66 74 B1 87 a3 29 104 1 114
Horse Power........ 2591 309 558 | 73.4 | 92.5 | 113.0 [13:.9 [158.0 | 182.2 | 207.7
48 |Cubhic Feet............ 91.51{105.7 1118.1 |129.4 [139.8 [140.4 [158.5 [167.1 [ 175.2 | 183.0
Reveiutions........| 51 59 60 72 78 83 88 93 9 102
Horse Power........ 20.2 | 45.0 | 629 | S2.5 |104.3 {1274 (1321 |175.1 | 205.5 | 234.1
51 [Cubic Feet..........] 104.6 11208 | 135.1 148.0 | 1508 {170.9 [151:.2 |191.1 [200.% | 200.3
Revolutions........| 480 56 63 69 74 80 54 B0 ! 93 98
Horge Power.......| 32. 505 | 70.6 | 92.8 [116.49 |142.9 [170.5 [ 199.7 12304 | 262.5
54 |Cubic Fect............ 117.7 |135.2 |151.9 |166.4 | 179.7 [192.1 |203.5 | 214.8 | 2253 | 235.3
iRevolutions.........i 46 53 9 63 70 73 &0 8 | Ry a2
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Table of Type * C* Wheels
o
u .
5 | Horse Power HEAD IN FEET
S = | Cubic Feet per
&g
T g Revolutions | !
= per Minute 13 14 15 16 17 18 19 20 21 22
= :
Horse Power.. | 24.1 ("26.9 1200 | 32.0 ' 36.1 | 393 | 326 | 4507|253 53.3
15 |[Cubic Feet.......| 20.30 21,081 21.80! 22,51| 23.20{ 23.88 24.53] 25.16; 25.80 26.40
Revolutions.., . | 879 394 407 421 434 446 459 471 482 494
Horse Power 35.0 | 39.1 | 433 | 47.7 | 523 | 57.0 61.8 | 667 | T1.8{ 77.0
18 i e 28410 2950 30.53! 31.53] 32, 50| 33.45! 34.36| 35.25 36.13; 36.98
Revolutions.. ...| 300 311 322 332 343 353 362 372 351 390
Horse Power.......| 45.6 50.9 | 56.5 | 62.2 | 68.1 74.2 | BO.5 | &7.0 | 936 100.2
21 [Cubiec Feet 3E.75| 38.13[ 39.48] 40.7G6f 42. 03| 43.25] 44.43 45.58| 46.71 47.61
i a5 201 270 230 2§2P 298 307 315 323 331 339
Horse Power......| 59.9 | 67.0 74 3| 81.8| 89.6 | 97.G |105.9 {114.4 123.1 |132.0
24 |Cubic Feet.......... 55.23] 56.93 58.58! 60.18! B81.75 63.26| 64.7
Revolutions. ... 251 259 266 274 281 288 205
Horse Power_..... 1015 11112 121.2 (1314 |131.6 (1397|1637
27 [Cubic Feet.... ... 68.13! 70.23| 72.2G6| 74.23 70.18| 78.06| %9.90
_ joDs...... .. 243 | 251 | 258 | 265 | 272 | 270 { 285
Horse Power. .| 97.2 | 1056 | 1205|1353 145.4 11554 |171.8 |185.5 {1996 {214.0
30 ICubie Feet 78.38] 81.33| 84.18] 86.95! 89.63! 9°.21 94.75; 67.21f 99.61{101.9
Revolutions.......| 183 199_ 197 203 | 210 216 222 227 233 239
Horse Power. .. 1 108.1 120.8 1 134.0 1 127.6 161.6 |376.1 [191.0 | 20¢.3 | 221 9 235.0
33 |Cubic Feet ... 7 92.06| 95.28] 95.41|101.4 10:.4 [107.2 {110.0 1127 I15.4
Revolutions.......| 172 | 179 { 185 21 ) 197 | 203 | 208 | 214 [ 215 | 20%
Horse Power 130.8 1146.2 [1G2.1 [175.6 | 195.6 [213.2 | 231.1 (219.6 | 265.6 | 2550
26 |Cubic Feet......... {105.6 109.6 |113.6 |117.2 120.8 [124.3 [127.7 | 131.0 1343 {1374
i R 7 153 158 163 168 173 178 182 187 191
Corze Yowor... |158.071170.6 (195.9 (21587 236.3 |257.5 | 2792 1 301.6 | 3215|3959
39 |Chbie Pgetd......y_.. 127.7 [1326 133 2 {141.7 [146.1 |1303 1514 | 1584 | 162. 166.2
Revolutions........ | 141 147 1a_2__ 157 162 166 171 173 JhO 184
Horqe Power..,... |183.2 {203.0 227.3 12504 [273.2 {205, 5 13240 |3359.9 [ 376.6 403.7
42 |Cubic Feet,........... 1504 [156.1 {161.6 166.9 |172.0 [177.0 | 151.8 I56.6 (191.2 |105.7
Revolutions. . .| 130 135 140 144 149 153 157 162 165 169
Horse Power. .. :107.7 221.0 (2451 {2700 |205.7 322.2 |340.4 |377.4 [ 3060 }435.49 435.4.
45 |[Cubie cht.... | 1654 1707 | 177.7 [183.5 189.2 [194.7 | 200.0 | 205.2 1210.3 215.2
Revolutions .. | 119 123 128 132 136 140 144 148 151 155
Hots,e Power. .. |234.2 |261.7 200.2 1319.7 |350.2 |351.5 [413.8 4469 480.8 {515.5
48 |Cubic F&,‘cl...... | 180.5 1197.7 12046 {211.3 217.8 12241 (2303 {236.3 2421 [247.8
.| 106 110 114 118 122 125 129 132 135 138
Horse Power......[264.0 [205.1 |327.2 | 360.5 | 304.8 |430.2 |466.5 | 503.5 | 5453 581.3
51 [Cubic Feet ... 241.7 | 249.1 |1256.3 | 263.3 270.2 {276.9 [283.4
Revolutions. ... 113 116 120 123 | 126 129 132
Horse Power.. 404.2 14426 | 482.3 |523.0 564.8 | 607.8 |651.7
54 |Cubic Feet. .., 271.6 [250.1 |255.2 129G.1 (3038 |311.3 |3 g":'
N

Revolutions

1
107 110 113 116 119 : 122 | }




HOLYOKE, MASSACHUSETTS 43
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Table of Type *“ C' Wheels
- — —————
s i aonse iowes HEAD IN FEET
S = | Cubic Feet per
Q& &econd
oG Revolutions ' i f
B Minute 23 | 26 | 25 | 26 | 27 | 28 | 29 i 30 | 31 | 32
f
Horze Power... 56531 605 | 624 | 68.3 | 722 | 76.3 | S04 | 846 | BE.9 | 93.2
15 |Cubic Feet..ovn.... 27.00¢ 27.58| 28.15| 28.70! 29.25] 20.78! 30.31] 30.83| 31.35| 31.585
Revolutions......... 505 | 515 | 526 | 537 | 547 | 557 | 567 | 576 | 588 | 585
Hor!_e Power........ 82.3 | 87.7 | 93.3 | 98.9 [104.7 |110.6 ;116.6 {1226 {128.8 |133.1
18 ICubic Feet............ 37.80 61| 39.41] 40.20, 40.96] 41.71! 42.45; 43,18 43.88| 41.60
Revolutions.........| 398 [(407)]| 416 | 424 432 44Q 448 455 463 470
Horse Power,.......|107.2 | 114.3 [121.5 {125.9 [ 136.4 | 144.1 |151.9 | 159.8 | 167.8 |176.0
21 |[Cubic Feet.........| 48.88| 49.93! 50.96{ 51.98| 52.96| 53.93| 54.90| 55.83! 56.75| 57.G6
Revolutions. ....... 347 354 ! 362 369 376 353 359 39h 403 400
Horse Power ....... 141.1 1150.4 | 159.8 [169.5 {179.4 |189.5 | 199.7 | 210.1 | 220.7 |231.5
24 [Cubic Feet........| 66.21] 67.63] 69.03} 70.40] 71.73| 73.06| 74.35| 75.00{ 76.85| 78.10
Revolutions.........| 301 308 314 320 327 332 338 344 350 | 356
Horse Power.......| 175.0 | 180.6 | 198.3 | 210.4 |222.6 (235.1 (247.8 |260.7 |274.0 | 257.2
27 Cubic Feet............| 81.70] 83.45 85.18] 86.8C; 88.51] 90.13] 91.73] 93.30: 93.83! 96.30
Revolutions ... 202 | 208 304 310 2316 322 328 333 3398 344
Horee Power.. ... 20%.5 | 243.9 | 259.3 | 275.0 | 291.0 | 307.3 325.0 13909 {3585.0 [ 375.5
30 |Cubic Feet........;  104.2 {106.5 {108.7 [110.8 |112.9 [115.0 {117.1 [119.1 /1210 |122.90
Revolutions.........| 244 2490 254 259 264 269 74 279 283 258
Horse Power... .| 254.4 [271.2 {2583 |305.8 | 323.6 [341.7 [360.2 1379.0 |308,1 (417.3
33 |Cubic Feet. .......|118.0 |120.5 |123.0 {125.4 |127.8 |130.2 [132.5 | 134.7 [ 187.0 |139.1
Revolutions.........| 229 234 239 244 248 253 257 2062 2014 270
ﬁ..'s_:e Power........| 307.0 |225.2 | 345.9 |370.0 |301.0 413.5 |435.9 |455.0 |481.8 | 503.3
36 {Cubic Feet...........| 140.5 |143.5 | 146.5 | 1494 ]152.2 [155.0 |157.8 | 1G0.5 |1G3.1 {165.7
Revolutions.........| 196 | 200 204 208 212 216 220 223 227 231
Horse Power,.......| 371.9 {396.5 [421.5 | 447.0 [473.1 |499.6 |526.6 |554.1 {582.0 | G10.4
39 |[Cubic Feet........... 169.9 |173.6 |177.1 |180.6 [184.1 | 187.5 |190.8 [194.0 |197.3 | 200.4
Revolutions.........| 188 192 196 | 200 | 204 208 | 211 215 | 219 | 222
Horse Power........|431.5 §460.0 |489.0 [518.7 [ 54B.9 | 579.7 {G11.0 | 6420 |(G75.3 |708.2
42 |Cubie Feet. ... 200.1 [204.4 {208.6 | 212.7 | 216.8 | 220.7 | 224.7 2285 | 232. 236.0
Revolutions........| 173 177 1851 184 188 191 185 71 198 201 | 204
Horse Power,, ....{46G54 [490.1 |527.4 1559.4 |591.9 |625.1 |G58.9 | 693.3 |725.2 |763.8
45 |Cubic Feet..........1220.1 1224.8 |229.4 |234.0 {238.4 | 2428 |247.1 |251.3 |255.5 {250.6
Revolution=s ...} 158 162 165 168 172 tl':'f» 178 181 184 187
Horss Power...... | 551.1 |587-4 | 624.5 |662.4 {700.0 |730.3 | 80.3 (8210 18624 [901.4
48 |[Cubic Feet ..,...|253.4 1258.8 |264.1 |269.4 [|274.5 |279.0 |254.5 |289.4 {294.2 | 29R.9
Revolutions........| 142 145 148 151 154 156 159 162 165 167
Horse Power.......[|621.4 | 662.3 |704.2 | 746.8 | 790.3 |834.6 |B7T9.8 (9256 19723 | 10192
51 Cubie Feet. .........1288.7 | 296.0 | 302. l 308.1 |313.9 [319.7 {325.3 {330.9 133G.4 |341.8
lRevolutionB. ey 139 138 141 144 147 149 152 155 157 164
Horse Pawer, ... 696.6 | 742.5 [ 789.4 |837.2 |586.0 |935.7 [986.3 | 1037 | 1090 | 1143
54 (Cubic Feet........... 325.8 [ 3328 [ 330.7 |346.4 [333.0 |359.5 |365.8 |1372.1 [378.2 |384.3
Revolutiops. .......| 128 131 133 136 139 141 144 146 149 151
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THE HERCULES TURBINE

Table of Type ** C* Wheels

1 I H P
S e sower HEAD IN FEET
T - Cubic Fect per !
e = Second ‘
EE Revolutions ' !
; per Minute 33 34 35 36 37 38 39 40 41
97.6 11021 |106.6 |111.2 (1166 |120.6 1254|1303 1352
15 32.33| 32.81) 33.30| 33.78) 24.23) 34.70| 35.15 35.60, 30.05
oof 605 | 614 | 623 | 631 | 640 | 649 | 657 | 666 | 674
-{141.5 | 148.0 [ 154.6 | 161.2 | 168.0 | 174.9 181.8 | 188.9 | 196.0
18 oL i | 45.28) 45.96] 46.63) 47.30; 47.95| 48.60] 49.23| 4988 5048
Revolutions..................| 478 485 492 499 506 512 519 526 532
Horse Power.............. 184.3 {1928 | 2014 {210.0 {218.9 2278 |236.5 | 246.0 |255.3
Cubic Feet....omieeeeenn., .. 58.55; 50.43] 60.30, 61.16; 62.00 6283 63.66| 64.48/ 65.26
Revolutions........ e e 416 422 428 _434 440 4486 452 457 463
Horse Power._.._____ 2424 [253.5 |264.8 |276.2 (287.5 |299.6 1311.5 1 323.5 ;335.8
Cubie Feet...................... 31 80.50, 81.68 82.85| 83.98 85.11 &6.21| 87.31 8540
Revolations..... ... 366 | 372 | 377 | 382 | 387 | 392 | 397 | 402
Horse Bower 314.6 |1328.6 |342.8 | 357.1 |371.6 | 386.5 |401.5 |416.6
Cubic Feet ... 99.33;100.8 1102.2 (103.6 [105.0 {1084 |107.7 | 100.1
Revolutions.. 355 | 360 | 365 | 370 | 375 | 280 | 385 | 390
Horse Power 2 T411.3 |420.5 [448.1 {466.0 |455.0 |5053 5248 | 5456
Cubie Feetnnn.. 124.9 (1267 [128.6 |130.4 {1322 134.0 [135.7 |137.5 {139.2
Revolutions........... ... 207 | 301 | 305 | 300 | 314 | 31§ 322 | 326
Horse Powe: .................... 437.2 1457.3 1477.6 1498.2 [519.1 (540.3 | 561.5 |683.5 | 6055
Cubic F. ooeeennd 141.3 1143.5 [145.5 11476 | 1406 [151.6 |153.6 |155.6 | 1576
Revolutions................| 275 | 279 _ 283 | 287 291 295 | 209 | 302 | 306
HomPower coeeenen| 529,11 553.4 | 575.0 [602.9 1628.2 1 653.8 [ 670.8 (7001 | 7308
Cubie Feetoooen 168.3 (170.8 1173.3 |175.8 | 178.2 | 180.6 [183.0 |185.3 | 187.6
Revolutions...............| 234 | 238 | 241 | 245 | 248 _251 | 255 | 255 | 261
Horse P¢wcr...................- 639.3 (668.5 | 695.3 | 728.4 | 750.0 1759.9 |821.3 | 853.1 | 8853
Cubic Feet...............[ 203.5 | 206.6 | 209.6 {212.6 |215.5 | 215.4 221.2 [224,1 |226.9
Revolutions...............| 226 | 229 232 | 236 239 242 | 245 |.248:- 251
Horse Power.. ... 7417 (775.7 |510.1 |845.1 |560.5 {9165 (0520 |080.8 | 1057
Cubie Fect..... --|239.6 |1 243.2 1246.8 (250.3 [253.7 | 257.1 {260.5 | 263.8 |267.1
Revolutions.., ... o 208 | 211 | 214 | 217 | 220 | 223 | 226 | 228 | 231
{Horse Power............... 799.8 {8365 |873.7 |911.4 {949.6 |988.4 | 1027|1067 1107
Cubic Feet................. 263.86 |267.6 [271.5 |275.3 [279.1 |282.9 |286.6 |290.2 | 203.8
Revoluuon&..................... 190 193 195 198 201 204 206 209 212
Hotse Power........ ... 947.1 | 990.5 | 1034 | 1079 | 1123 | 1170 | 1216 | 1264 | 1311
Cubic Feet......................| 303.5 [308.1 |312.6 [317.0 |32].4 325.7 13830.0 {334.2 {338.3
Revolutions,................ 170 | 172 1 175 | 177 | 180 i 182 | 185 | 187 | 189
Horse Power.................; 1067 | 1116 | 1166 | 1216 | 1267 | 1319 | 1375 1425 | 1478
Cubie Feeteooernn 347.1 1352.3 1357.4 |3862.5 {367.5 {3724 |377.2 |352.1 |386.8
Revolutions..................| 162 165 167 169 172 174 176 178 181
Horse Power........ 1197 | 1252 | 1307 | 1364 | 1421 | 1479 | 1538 | 1597 | 1658
Cubic Feet.... s 390.3 1 398.1 |401.9 [407.6 (4132 {415.5 [424.3 1490.7 1435.0
Revolut:ons SEiEnsl 153 156 158 160 162 165 167 169 171
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THE HERCULES TURBINE

Table of Type * C' Wheels

%

S
¢ Horse Power HEAD IN FEET
T~ Cubic Feet per
é g Second
@ g Revolutio
€ per Minute 42 | 43 | 44 | 45 | 46 | 47 | 48 | @0 | 50
Horse Powcr v 140.2 1145.2 1150.3 |155.5 (160.7 |165.9 [171.8 |176.6 | 1521
15 [Cubic Feet.... ceenn| 36.48) 36.91) 37.33| 37.76| 38.18] 38.60| 39.00/ 39.40 39.80
Revolutions ... .. 652 | 690 | 698 706 | T14 | 722 | 720 | 737 744
Horse Power | 203.2 (210,56 | 217.9 | 225.4 | 232.0 | 240. o |248.3 | 256.1 | 2639
18 |Cubiec Feet... e 81,081 51.70f 52.30] 52,88 53.46| 54.05| 54.61] 55.18 55.75
Revolutions,............ 539 | 545 551 558 | 564 570 | 57 _5B2 | 588
Horse Pom.r e 2647 1274.2 1283.8 12036 |303.4 1813.4 |323.4 |333.0 343.8
21 (Cubi¢ Feet...oviivenns 66.06| 66.85] 87.61] 68.38] 69.13 69.88| 70.61] 71.35 72.08
Revolutions....................| 469 474 _480 | 485 4901 496 501 506 511
Horse Power.. .| 348.1 | 360.6 |373.3 3¥6.1 [399.0 |412.1 [425.2 |435.7 452.2
Cubic Feet...... 89.48) 90.53| 91.58] 92.61| 93.65| 94.65] 95.65 96.65| 97.63
Revolutions. ... .| 407 412 417 422 426 431 435 440 j=444
Horse Power, . s | 431.9 | 447.5 1463.2 |479.0 495.1 |511.3 |527.7 [544.3 o01.1
27 |[Cubte Feel’......... e[ 1304 | 1117 [113.0 J1124.3 [215.5 116.8 |118.0 1119.2 |120.5
Revolutions, ........... ......| 394 390 404 408 413 | 417 422 426 _ 430
Horse Power...,......... 504.7 | 584.9 | 605.5 [626.2 | 647.2 665.5 |689.9 |711.8 |733.5
30 [Cubic Feet .................| 140.9 [142.5 1144.2 [ 1458 147.4 [149.0 [150.6 |152.1 [153.7
Revolutions............ o] 330 | 334 338 341 | 345 | 349 | 353 | 356 | 360
Horse power v | 627.8 1650.4 | 673.2 [696.3 | 710.6 | 743.2 767.1 |791.2 | $15.5
33 [Cubic Feetunnoninrn.. 159.4 [161.3 |1163.2 |105.0 [166.9 [165.7 [170.4 |172.2 174.0
Revolutions............oo.uo. _210 313 _317 | 321 324 328 331 335 338
Horse vaer .................... 759.8 |757.1 |814.7 842.6 |870.9 [509.4 [925.3 | 057, 4 1OxG.9
36 jCubicFeet .vricevennnnnn, 189.9 |192.1 }194.3 |196.5 | 198.7 200.9 |203.0 | 205.1 | 207.2
Revolutions ..............-..... 264 2068 271 274 277 250 283 288 288
Horse Power... «(917.9 1950.9 1984.27| 1018 | 1062 | 10SG | 1121 | 1156 | 1193
38 [Cubie Feot....., -1 229.6 1232.3 1235.0 |237.7 [240.3 |242.9 [245.5 | 245.0 250.5
Revolutions.................... 254 257 260 203 266 209 272 275 278
Herse Power .................... J0GE | 1103 | 1141 | 1151 | 1220 | 1260 | 1301 | 3342 | 1353
42 |Cubic Feet..., o 270.3 1273.6 [276.7 [279.8 | 282.9 |256.0 |280.0° 292.0, 205.0
Revolutions ... wresr. ) 234 237 240 242 245 248 250 253 255
Horse Powel‘ .................... 1148 | 1189 | 1231 | 1273 | 1316 | 1359 1403 | 1447 | 1461
45 |[CubiceFeet i 297.4 1300.9 [304.4 |307.8 [311.2 [314.6 |317.9 |321.2 324.5
Revolutions. ... | 214 217 219 | 222 | 224 207 229 | 231 234
Horse Power.., e 1300 | 1408 | 1438 | 1508 | 1558 1609 | 1661 | 1713 | 1766
48 [Cubic Feet..ooooorvovinnn., [ -5 [350.5 [354.4 |358.3 1362.2 [366.0 |309.8 373.6
Revolutions ... . 196 198 201 203 205 207 2090
Horse Power.. 1644 1700 | 1757 | 1815 | 1873 | 1942 1901
51 |[Cubie Feot.... 400.7 1405.3 [409.8 [414.2 [418.6 | 4229 |407. 2
Revolutions . 187 189 | 191 194 196 193 200
Horse Power 1843 | 1906 | 1970 | 2035 | 2100 2166 | 2232
54 |Cubic Feet... 450.6 |455.7 |460.8 |405.8 [470.7 475.6 (4504
Revolutions . . 177 179 | IR1 183 1R85 § 1IR7 180

—




HOLYOKE MACHINE COMPANY

Plate No. 15

Cylinder Gate Hercules Turbine in steel case with cast iron quarter-turn,
Governor attached
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THE HERCULES TURBINE
Table of Type “ D' Wheels
b ' R
og e ere| HEAD IN FEET
© m | Cubic Feet per .
25 Second
“8 | Revolutions !
; per Miaute 3 4 S 6 7 8 4 10 | 11 12
Horse Power. 154 | 184 | 215 | 24.8 | 28.3
16 [Cubie Feet.......... 20.22| 21.46] 22.62, 23.73| 24.78
Revoluticna.......... 260 275 | 280 (« 304 318
Horse Power,....... 22.2 17264 | 31.0 |"35.7 | 40.7
18 ;Cubic Feot.......... 29.14f 30.01, 32.58] 384.17| 35.88
Revolutions........ 216 229 242 254 265
Horse Power 30.2 | 36.0 | 42.2 [T 487 | 53.5
21 |Cubie Feet,......... 30.66| 42.07 44.34; 40.51] 4K.58
Revolutions........., 185 197 207 217 | _227
Horee Power........ 394 | 47.0 | 65.1 | 83.06 | 72.5
24 |Cubic Feet.......... 49.27| 52.20| 55.09| 57.78! 60.35
Revolutions......... 168 178 188 197 206
Horse Power 518 618 | 724 | B83.G6 | 95.2
27 [Cubic Fget.... ¥ 67.28| 71.36| 75.22| 78.80| 82.40
Revolutionas........., 144 | 153 101 169 176
Horse Power.,....... R [ 3. 5 6G.4 | 79.2 | 92,5 |107.0 /'122.0
30 Cubic Fagt ......... . . ; 2 : 82.62| 87.03| 92.37| 90G.88/101.2
Revolutions.......... 80 1| 131 130 146 153 160
Horse Power.......| 18.2 | 25.0 | 30.1 | 61.5 | 64.9 | 79.3 | 4.6 |110.8 |127.8 | 145.7
33 |Cubic Feet,......... 61.55| 71.07] 79.46(|87.04| 94.02/100.5 [100.6 /1123 [117.8 |123.1
Revolutions.........| 72 &3 03 102 110 118 125 132 138 144
Horse Power........ 21.4 329 | 46.0 60.5 76.2 93.1 |111.1 [130.1 |150.1 |171.2
36 |Cubic Fect..........| 70.47| 81.37| 90.97| 99.66!107.6 [115.0 [122.0 |125.8 134.9 11400
Revolutions........| 66 76 85 93 101 | 108 | 114 | 320 | 126 | 132
Horze Power........] 25.1 38.6 | 54.0 71.0 59.4 |109.3 [130.4 |1582.7 |17 6 2 1 200.8
32 [Cubic¢ Fect..... .| 83.88| 96.86/108.3 |118.6 |128.1 |137.0 [145.3 |1534"1180.6 | 167.7
Revoiutions........,[ 61 70 79 93 100 | 106 111 117 | 122
Horse Power..,...... 29.1 4.8 62.6 82.3 [103.7 [126.7 |151.3 1273 204.4 | 2329
42 |Cubic Feet..........| 87.28{112.3 {125.6 [137.6 | 148.6 | 158.9 |168.5 | 177.6 186.3 |194.6
Revolutions.......... 58 65 73 80 86 92 98 103 | 108 113
Horse Power........ 33.4 51.4 719 94.6 1116.1 [145.5 [173.6 |203.4 |234.6 [ 207.4
45 iCubic Feet...,......|111,7 [128.9 [144.2 | 157.9 gl?O.B 182.4 |103.4 |203.9 |213.8 | 223.3
Revolutions........!| 53 [« 61 68 75 81 80 02 96 101 106
Horse Power 58,5 | K1.8 |107.5 | 135.5 |165.6 [197.6 (2314 [287.0 |304.2
48 [Cubic Feet.......... 146.7 [164.0 |179.7 | 1%4.1 | 207.5 [220.1 |232.0 [243.3 |234.1
Revolutions.......... 67 G4 70 75 81 86 80 85 99
Horse Power 66.1 | 92.3 [121.4 |153.0 |186.9 {223.0 |261.2 |301.4 |343.4
51 [Cubic Fect..... 165.6 | 185.2 |202.8 |219.1 |234.2 [ 248.4 [261.9 |274.7 |28G.9
Revolutions.......... 54 80 | 66 71 76 81 85 89 93
-. |Horze Power........ 48.1 74.1 | 103.5 [136.1 |171.5 [ 209.5 | 250.1 |202.9 |337.0 |385.0
54 [Cubic Feet..........[| 160.8 [1585.7 |207.86 |227.4 |245.6 [ 262.6 |2758.5 |203.6 |1307.9 |321.6
-~ |Revoiutions.......... 44 51 57 62 | 67 72 76 80 ! 84 38
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THE HERCULES TURBINE
Table of Type “ D" Wheels
T —— :
o
%
< Horse Power HEAD IN FEET
S = | Cubic Feet per e
e = Second QA\} ‘SN
@ g Revolutions
= per Minute 13 14 15 16 17 18 19 20 21 22
-
Hors'e Power...... 31.9 35.6 | 39.5 : 43.6 | 47.7 52,0 | 564 60.9 | 65.5 ! 70.3
15 Cubic Feet........., : 3 5 28.62 29.50! 30.35| 31.18] 31.99| 32.78 33.5
Revolutions . .. | 367 | 379 | 300 | 400 | 431 | 423 | 431
Horze Power...... | 628 | 6%.7 | 74.9 | 81.2 | B7.7 | 94.4 | 101.2
18 |{Cubic¢ Feet............ | 41.21] 4248 43.71| 44.91| 46.07 47 21] 48.32
Revoiutions....... ! 806 . 315 3235 333 342 a5l | 340
iHorse Power....... | 85.4 ' 93.6 1101.9 [110.5 |119.4 l"b..S 137.5
21 |Cubic Feet.......... y 56.09, 57.82| 59.49! 61.12| 62.71]| 64.26! 65.77
Revolutions....... . 262 270 278 286 293 300 308
Horse Power........ 81.7 91.3 [101.3 [111.6 |122.2 |133.2 |144.4 [156.0 |167.8 | 179.0
24 |Cubic Feet..........| 62.61| 65.18] 67.47| 69.68| 71.83] 73.91| 75.84| 77.91] 79.83| 81.T1
Revolutions.......| 215 223 231 238 246 |.233 260 | 266 { 273 279
= Horse Power...... 107.4 [ 120.0 |133.1 |146.7 |160.6 l 175.0 | 159.8 | 205.0 |1220.5 | 236.5
27 |Cubic Feet.......... 85.77| 80.00] 92.13 95.15| 98.05 100.9 |103.6 |104.3 |109.0 [111.5
Rcvollgi_onl...... : 184 191 197 204 . 210 216 222 228 234 239
Horse Power.... | 137.5 |153.7 |170.4 |187.8 [205.7 |227.1 246 0 | 262.4 |252.4 [ 3028
30 |Cubic Foeet......... 105.3 {100.3 [113.1 |[116.8 [120.4 {1239 (127.3 |130.6 |133.6 |137.0
Revolutions. ... , 167 173 179 185 _ 191 196 202 207 212 217
Horse Power.... . | 104.2 | 183.5 |203.6 1224.3 | 245.6 | 207.6 | 200.2 |313.4 |337.2 | 361.8
33 |Cuybic Feet.......... 126.1 [132.9 [137.6 [142.1 [146.5 |150.7 [154.9 |158.9 |162.8 | 166.6
R&Aolutions..... .| 150 156 161 167 172 177 182 156 191 186
iHorse Power......[192.0 |215.6 |239.1 | 263.4 | 255.5 |314.4 |340.9 | 365.2 |296.1 |424.5
wao Cubic Feet.......... | 146.7 | 152.2 [157.5 |162.7 § 167.7 |{172.6 |177.3 |181.9 |1586.4 | 190.8
Revolutions.........| 137 142 147 52 157 161 166 170 174 T8~
IHorse Power.......| 226.4 [253.0 |280.6 3%.2‘ 338.6 | 3G8.9 |400.1 |432.1 \464.9 ngri_')
39 Cubic Fect.......... 174.6 | 181.2 |187.5 | 193.7 [199.7 [205.4 |211.1 {216.0 1221.9 | 227"
Revolutions.........| 127 _2132 137 141 | 145 150 154 158 1642 165
Horse Power.......| 202.6 |203.5 |325.5 | 358.6 |302.7 |427.9 |464.0 |501.1 |539.2 | 578.2
42 [Cubic Feet.......... 202.5 |210.1 |217.5 [224.6 |231.6 |238.3 |244.8 |251.2 |257.4 |203.4
Revolutions ... 118 | 122 | 127 | 131 | 135 (139 | 143 | 146 [ 150 | 154
Haorse Power........| 301.5 {336.9 |373.6 |411.6 |450.8 |491.2 [ 5327 |5675.3 |G19.0 | 0GG3.7
45 {Cubic Feet..........| 232.5 [241.2 [249.7 |257.9 [265.8 [273.5 |251.0 {28R.3 |295.5 | 302.3
IRC\-nlulions, s 10 114 118 122 126 130 133§ 137 140 143
|Horse Power........| 343.0 | 383.3 42;5.1 468.4 | 012.9 |S35.8 16GDG.E 645 | T(M.3 | 7552
48 [Cubic Feet...an. 264.5 |274.5 |284.1 |203.4 | 3024 ,31 1.2 [319.8 [ 325.1 [ 336.2 | 344.1
Revolutions.........] 103 107 111 ! 114 118 } 121 125 128 131 134
'HOﬂe Power....... 87.2 | 432.7 14799 | 525.7 |579.1 63009 | G54.2 | T35.9 7851 | 852.5
51 Cubic Feet......... 208.6 | 309. 9 320.7 [331.3 |341.5 |35).4 |36G1.0 |370.4 |379.5 | 35584
‘Revolutions.........| 97 101 1 104 108 111 114 117 120 123 126
‘Horze Power........|434.1 [485.2 | 535.1 {5928 |649.2 [707.3 [767.0 |828.4 [891.3 {955.7
54  [Cubic Feet.......... 334.7 |347.4 [359.6 34 1.4 |382.8 1303.9 40:.7 [415.2 |425.5 {4355
[Revolutions... .. | 92 95 95 | 102 ; 105 | 108 | 111 | 114 | 117 § 119
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THE HERCULES TURBINE
Table of Type ‘* D’ Wheels
2
g\ |:5;Flares Fower: | HEAD IN FEET
@ = | Cubic Feet per |
a8 Second |
%8 | Revolutions i 5 |
; i per Minute 23 24 25 | 26 2% 152K a0 31 32
| |
Horse Power | 75.0| 801 | 85.1.| 903 | 955 1 100.9 1064 [111.9 | 1176|1233
16 |[Cubic Fect.......... 34.31 385.05| 35.7 71 36.48] 37.17 37.80 . 39, 18‘ 30.83] 4047
Revolutions,.......! 440 | 450 | 459 | 468 | 477 | 486 ! 5 | 503 | 511 | 519
Horse Power. ... |108.2 |115.3 |122.6 [ 130.0 [ 137.6 | 145.3 [153.2 [161.2 /160.3 |177.0
18 |Cubic Feet......... \ 50.47| 51.51) 52.53| §3.53) 54.52 . 56. 4..! 57.36] £8.28
Revolutions.......... 375 | 383 | 390 | 395 | 405 ; 419 426 433
Horse Power......|147.3 | 157.0 | 166.9 1177.0 | 187.3 |[197.5 | 208.5 219 4 |1230.5 | 241.7
21 |Cubic Feet.......... 67.25/ 68.70! 70.12] 71.50; 72.87| 74.20f 75 76,81, 75.08! 79.33
Revolutions......| 315 | 321 | 325 | 334 | 341 | 347 359 | 365 | 871
Horse Power........ 192.3 | 205.0 | 218.0 | 231.2 ! 244.7 12584 | 2724 ! 285.6 |301.0 |315.7
24 {Cubic Feet,.. ...... 83.55! 85.34| 87.11| b58.83, 90.52; 92.18| 93.51' 95.42, 97.00! 98.55
‘Revolutions.....,.| 286 262 298 304 | 310 § 315 i 320 332 | 337
Horse Power........ 252.8 | 209.5 | 286.5 | 303.8 | 321, 5 3396 |3 376.6 | 3056 (4149
27 ubic Feet.......... . . H » S 130.3 ;31324 (1345
Revolutions... ... 279 § 284 ‘ 289
Horse Power........ 458.3 | 482.2 (1 506.5 |531.2
30 |Cubic Fect.... 157.3 | 160.0 >16°6 105 2
Revolutions.,, 253 2568 | 262
Horse Power........ 547.3 | 575.8 .604 8 16344
33 [Cubic Feet..,....... 191.3 | 104.6 ;.197 8§ {201 O
Revolutions.......... 220 : 232 | 236
Horse Power 642.9 |G76.4 :710.5 [ 745.2
36 |Chbic Feet...... 219.1 (2228 | 226.5 |230.1
Revolutions.......... ls2t 208 | 212 215
Horse Power........ 7158 |754.5 |793.8 i833.9 §74.5
39 |Cubic Fect.......... 200.8 | 265.2 [260.6 | 273.9
‘Revolutions.......... 193 196 200
'Horse Power,....... 875.0 |920.7 | 967.1 | 1014
42 Cubic Feet.......... 302.5 |307.6 1312.7 |317.7
'Revolutions.........| ] 179 | 182 | 185
‘Horse Power........ 1004 | 10568 | 1110 | 1164
45 'Cubic Feet.......... 347.2-13534 | 350.0 | 364.7
:Revolutions.......... 167 170 173
Horse Power. ... 1342 | 1202 | 1263 | 1324
48 [Cubic Feet.......... 395.0 {401.8 | 408.4 [415.0
Revolutions. ........ 157 160 162
Horse Power........ 1290 | 1357 | 1426 | 1495
51 [Cubic Feet.......... 446.0 1453.6 [ 461.1 | 468.5
Revolutions.......... 148 | 150 153
Horse Power........| 1446 | 1522 | 1598 | 1676
54 [Cubic Feet.......... 500.0 [508.5 1516.8 | 525.2
Revolutions.......... 139 142 144
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THE HERCULES TURBINE

Table of Type ‘D’ Wheels

2|0 Homa P
—ie e HEAD IN FEET
o Cubic Feet per
g.e Second
“ B Revolutions .
= per Minute 33 34 35 36 37 as 39 40 41
-
:Horse Power...............[ 120.1 11350 'T41.0 |147.1 |153.3 |150.8 /165.0 {172.3 | 1758
15 1Cubic Feet......oooovnn| 41,000 41720 42.33] 42,93, 43.52 44.10] 44.68| 4525 45.81
IRevolutions. ................| 528 | 536 | 543 | 551 | #59 | 586 74 |. 581 | 588
Horse Power.................| 183.9 1194.5 120371 1211.9 |220.8 |229.8 [238.9 |245.2 (257.5
18 ICubic Fect....conrnrnennr) 59,18 60.07( 60.85 61.8)] 62.67| 63.51 64.34; 65.16| 65.97
Revolutions...................[ 440 | 446 _ 453 | 450 | 466 | 472 | 478 | 484 490
Horge Power..................[ 283.1 1264.7 {2765 |258.4 | 300.5 (312,58 |325.2 |337.8 350.5
21 [Cubic Feet.....................| 80.55| 81.77 82.96 B4.14; 85.30| 86.44| 87.50! 8%.60| 89.79
Revolutions............c.........! 377 _8B2 | 365 | 393 | 399 | 404 | 410 | 415 | 420
Horse Power..................../ 330.6 1345.8 (361.1 |376.7 (309.5 |408.5 /424,58 |441.2 | 457.0
24 {Cubic Feet...................... 100.0 |101.6 |103.0 !104.5 [105.9 [107.4 |108.8 [110.2 | 1115
Revolutions.................| 342 | 347 | 352 |_357 | 362 | 367 | 272 77 | 381
Horse Power..............|433.5 |4538.4 1474.0 |495.1 |5158 5450 358.2 1579.9 | 601.7
27 |Cubic Feet..ounivennrnennn. 130.6 §138.7 | 140.7 | 142.7 |144.7 | 146.6 |148.5 |150.4 |152.3
Revolutions..................... 203 | 287 | 302 | 306 [ 310 | 314 | 319 | 323 | 327

Horse Power..................| 866.3 | 551.8 |'607.0 |633.9 | 600.5 |657.4 |714.7 |742.4 |5504
30 [Cubic Feet........coun..cen.d 167.8 [170.3 [172.8 [175.3 |177.7 | 150.1 |182.4 |185.7 187.0

Revolutions ... | 266 1 270 | 274 | 278 | 281 | 285 | 280 1 293 | 206
Horse Power...................| 084.3 [694.5 (7256 |757.0 |788.7 |820.0 |853.5 | 556.6 | 920.0
33 |Cubic Feet.....ovrnnnnn| 204.1 [207.2 [270.2 | 2332 [216.1 [226.0 (2919 | 224 7 227.5
Revolutions..........o......|_290_| 243 | 247 | 250 | 234 | 257 | 260 | 261 | 267

e 180.3 £816.1 1852.4 1889.2 (09265 1964.3 | 1002 | 1043 | 1060
.| 233.7 |237.2 [240.7 [244.1 [247.5 {250.8 [234.1 |257.3 |260.5
219 222 225 | 228 : 231 235 238 | 241 244

!Horse Power...
36  |Cubic Feot..
Revolutions..,,

Horse Power.........ccoonnf 915.8 | 957.8 [ 1000 | 1043 |, 1087 | 1131 13170 { 1222 1208
39 H Cubic Feet,..vviiieunnen,,) 278.2 1282.4 [286.5 [290.5 [ 204.6 |295.5 3024 |306.3 310.1
Revolutions........viveel 208 4 206 200 212 215 217 . 220 223 226
Harse Power..................,| 1062 | 1110 | 3160 | 1210 | 1261 | 1312 13G4 | 1417 | 1471}
42 ”Cubic Feet......ooceceninnn| 822,06 (327.5 |332.3 |337.0 1341.G6 34021 350.8 | 355.2 | 359.6
Revolutions......................| 188 191 19 186 199 20217 205 207 210
Horse Power.................... 1219 | 1275 | 1331 | 1359 | 1446 | 1506 | 156G | 1627 | 16xs
43 (Cubie Feet...... .| 370.4 |376.0 {381.4 [386.8 |302.2 |397.4 |402.6 |407.5 4125
Revolutions..... 17 178 181 134 1KG 189 191 193 | 195

Horge POWCT.................i 18567 | 1450 | 1515 | 1580 | 1647 | 1704 | 1752 | 1851 | 1921
48 [Cubic Feet.onnnnrrnnnn | 421.4 1427.8 |434,0 [440.2 |446.2 |452.2 | 4561 |464.0 |400.7

Revolutions. ...vsoo| 165 | 167 | 170 | 172 | 174 | 177 | 176 | 181 | 154
Horse Power., . ovvviiiie, 15G6 | 1638 | 1710 17854 ;| INSG ;1935 | 2012 | 2090 , 2169
51 |Cubic Fett........conrinn] 4757 |482.9 |489.9 |496.0 [505.8 |510.5 |517.2 | 528.8 | 530.3
'REVOIUtIONS, uucccrrccennf 155 | 157 | 160 | 162 | 164 | 166 | 168 | 171 | 173

| 1755 | 183G | 1017 | 2000 | 2054 | 2169 | 2255 | 2343 | 2431
+|533.3 | 53414 /5403 |557.1 |5G4.8 (5723 [570.5 |587.2 |504.5
146 | 145 [ 151 | 153 | 155 | 137 | 159 | 161 | 163

Horse Power........
&4 |Cubic Feet...,...
Revolutions........ oo
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Table of Type “ D’ Wheels
e —— ————— — ——
2 i
5 Horse Power . HEAD IN FEET
5= Cubic Feet per '
¢ .5 Second
= }:3 Revolutions =
z per Minute 42 43 44 45 46 47 48 49 80
{Horse Power... 1854 | 192.1 | 108.5 |205.6 |212.5 |219.5 |206.5 |233.7 |240.5
15 (Cubic Feet... f f 47.46; 47.90| 48.52! 49.05| 49.57! 50.08 50.59
iRevolutions.... 609 | 616 | 623 | 630 | 636 | 643 | 640
Horse Power oo 286.3 1296.1 |306.0 |316.1 (326.2 | 330.5 | 346.5
18 [Cubic Feetooooooonnneennnn, 65.34! 69.11! 69.88! 70.63! 71.38] 72.12! 72.83
Revolutions. ................. 508 | 513 | 519 | 525 | 530 | 536, 541
Horse Power.........c.......... 389.7 |1403.1 [416.6 [430.3 | 444.1 |455.0 | 472.]
21 |Cubic Feet ., 93.02] 94.07| 95.11] 9G.14| 97.15] 98.16! 99.16
Revolutions..... 435 440 445 450 454 459 404
Horse Power 509.1 |526.5 | 544.1 | 562.0 | 5580.0 | 588.2 | 616.0
24 |Cubic Feet..oorreerronns 115.5 |116.8 [118.1 |119.4 1120.7 |121.9 (123.2
Revolutions ................ 395 | 400 | 404 | 405 | 413 | 417 | 42]
Horse Power.............. 668.9 (691.9 [715.1 |735.6 |702.2 |786.2 15104
27 |Cubic Feet.ovivennneane.. 157.8 [ 159.5 1161.3 /163.0 { 184.S |16G.5 [ 168.2
Revolutions.......oovveenn, 338 342 346 350 353 357 36L
Horse Power....... 856.4 (8858 |915.5 | 935.6 |975.9 | 1006 | 1037
30 {Cubic Feet..........ooon 193.7 [195.9 [198.1 |200.2 |202.4 {204.5 |206.5
Rm‘ol%ions...................... 307 | 310 | 314 | 317 | 320 | 324 | 327
orse Power........ <1022 | 1057 | 1093 | 1129 | 1165 | 1202 | 1239
33 [Cubic Feet...... 2357 |238.4 |241.0 [243.6 (246.2 | 248.7 !251.2
Revolutions.......... = 277 280 283 256 | 280 | 292 295
Horse Power.......o.... 1201 | 1242 | 1284 | 1326 | 1360 |°1412.| 1455
36 |Cubic Feet...ooovoivniinirinnn, 269.9 12729 |275.0 12759 [ 281.9 |984.8 | 2R7.7
Revolutions...................... 253 255 258 261 264 267 269
Horse Power..............o0. 1410 | 1455 | 1507 | 15506 ({1606 1657 | 170x
38 |[Cubic Feet oo, 321.2 {324.9 [328.4 [332.0 |335.5 |339.0 |342.4
Revolutions., ................ 234 | 237 2.'39 242 244 247 240
Horse Power.................... 1635 | 1691 1748 1505 | 1863 | 1822 | 1081
42 |[Cubic Feet........o.ooveiinnnn, 372.6 |376.8 [380.9 | 385.0 {389.1 |393.2 [397.1
Revolutions...................... 2317 220 222 225 227 229 232
Harse POWECE....oo.cviireine, 1677 | 1941 | 2006 | 2072 | 2139 | 22006 | 2274
45 {Cubic Feet...ooooovveannnen.. 427.7 |432.5 |437.3 |442.0 | 44G6.7 [451.3 | 455.9
Revolutions.., . .............. 203 205 207 210 212 214 216
Horse Power.................. 2135 | 2209 | 2283 | 2355 | 2433 | 2510 | 2587
48 |[Cubic Feet....... 486.6 [492.1 |497.6 [ 502.9 | 508,2 | 513.5 | 515.7
Revolutions........... 180 192 | 1% : 196 199 201 203
Horse Power........... 2411 | 2493 77 | 2662 | 2747 | 2833 | 2921
51 |Cubic Feet......occoveneenee. 549.3 | 535.5 | 561.7 | 567.8 | 573.8 | 579.7 | 585.6
Revolutions.....oovvceee... 179 181 12*3 165 187 1808 14
Horse Power.......c.oeies 2703 | 2795 l 3080 | 3177 | 3274
54 |[Cubic Feet........cevvreerenens 615.8 | 622.8 6°9 7 636 5 {643.2 [649.9 [ 656.5
Revolutione . ........ 169 171 173 | 175 176 178 180
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HOLYOKE MACHINE COMPANY

P-lnte No. 18

Small Cylinder Gate Hercules Turbine in cast iron case with inlet on
top Easily assembled, compact, durable. Modifications of
this design to suit individual requirements

.
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HOLYOKE MACHINE COMPANY

WEIR TABLE

From one-eighth inch in depth to twenty-five inches in depth, giving the
discharge of a weir one inch in length, in cubic feet per minute,
by the Francis formula for weirs without end contractions

Inches 0 1-8 2-8 3-8 4-5 5-8 6-8 7-8
Y el T WY o | oo02 0.05 0.09 0.14 0.20 0.26 0.33
Lo e ) 040 | 048 0.56 0.65 0.74 0.83 093 | 1.03
D A e 1.14 1.24 1.35 1.47 1.58 1.71 1.82 | 1.96
o Sl e 4 2.08 2.21 2.35 2.48 2,63 2.76 290 | 3.08
S e R 3.20 3.36 3.51 3.67 | '3.82 3908 | 415 ¢ 43
B ST 448 | 4.65 4.81 4.99 5.16 5.35 §52 | 5.71
R S 5.80 6.06 6.26 | - 6.44 6.64 6.83 7.01 | 7.22
PR AR s E 7y 7.62 7.82 8.03 8.23 8.42 8.84 | 8.85
QESTOIWG, o .07 9.27 | 9.8 9.71 9.02 | 1015 | 1038 | 10.60
P O 1081 | 11.03 | 11.27 | 11.49 | 11.74 | 1198 | 1218 | 12.43
) PR Sen 1266 | 1291 | 13.14 | 13.39 | 1363 | 13.8 14.12 | 14.36
T T i 14.62 | 14.86 | 1510 | 1537 | 1561 ! 1588 | 16.13 | 16.40
12..............] 1665 | 1600 | 17.18 | 17.43 | 17.71 | 17.87 | 18.22 | 18.51
1 ORIV 18.77 | 19.05 | 1931 | 10.60 | 19.57 ! 2013 | 2043 | 20.69
4. ....... ......| 2000 | 2126 | 21.53 | 21.83 | 22.11 | 2241 | 2268 | 22.90
SRR 2327 | 23.55 | 23.86 | 24.14 | 24.45 | 24.74 | 2502 | 2534
O e i 26.62 | 2594 | 26.23 | 26.55 | 26.85 | 27.14 | 27.46 | 27.70
Y A SIS 28.08 | 28.38 | 28.68 | 20.01 | 20.31 | 29.64 | 29.05 | 30.28
TV e e 30.50 | 30.89 | 31.23 | 31.54 | 31.88 | 32.19 | 3250 | 32.85
1 D S e 33.06 | 33.51 | 33.82 | 34.17 | 34.49 | 3481 | 3516 | 35.48
S AR 3584 | 2616 | 36.48 | 36.84 | 37.7 7.53 | 37.85 | 38.22
) PR RER T 38.55 | 3888 | 30.24 | 390.57 | 39.94 ! 4028 | 40.61 | 4093
PT) b 41.32 | 41.69 | 42.03 | 4241 | 4275 | 43.00 | 43.47 | 43.81
TR e AR o 44.19 | 4454 | 4480 | 4527 | 45.62 | 40.00 46.35 | 46.74
RS 47.00 | 47.45 | 47.84 | 4810 | 45.58 | 48.04 | 40.30 | 49.69

’ MEASUREMENT OF WATER POWERS -

The weir table is used to ascertain the quantity of water passing
over a weir or dam. The above table for weirs gives the number of
cubic feet per minute that will pass over a weir, witbout end contractions,
one inch wide and from one-eighth inch to twenty-four and seven-eighths
inches deep.

By multiplying the number of cubic feet that one inch in width
will discharge, as stated in table, by the width of the weir in inches, the
result will be the total discharge of the weir per minute. The depth on
the weir should be measured at a point just back of where the curve on
the surface of the water commences.

Where it is not convenient to construct a weir, an estimate suffi-
ciently correct for ordinary purposes may be obtained by multiplying
the area of the cross-section of the stream by its average velocity.

The area of the cross-section is the width of the stream multiplied
by the average depth.
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Table

Showing the theoretical spouting velocity of water in feet per second and
number of cubic feet discharged per minute, through an orifice
of one inch area, under different heads, from one to
forty feet, computed from Francis’ formula

- .'? . - - .'?' - l e : .'-E - | ad - ‘6 "
3| 83 |E.e| 3| EE [Ssfl B | BE |Bg=| B R §§-5
el 55 p &t e baa By e ] e | =2 o | 38845
— n—’:t_- - .Bg -...6.'. .- ,g_ _.6‘: | : ‘(—;'a - Pty
= >§ C"E'o‘: >= U-;-éc e z%l.";-;_:.:l: >%O.Ec

|

a 5 '
1 8.02 3.34 11 26.60 11.08 21 ‘ 36.75 | 1531 |, 31 1 44.65 | 18.680
291 11.34 4.73 12 27.78 11.57 22 37.62 1566 || 32 | 45.37 | 18.80
3| 1380 | 576 [\ 13! 2891 | 1205 [| 23 | 3846 | 16.02 | 33 ; 46.07 | 19.20
4 16.04 6.65 14 30.00 | 12.49 24 39.29 16,36 | 34 @ 46.76 19.48
5| 1793 | 747 (| 15 | 3106 | 1294 || 25 | 4030 | 1651 || 35 | 4745| 10.76
6| 1064 | 818 || 16 | 32.08 | 1336 || 26 | 40.89 | 17.04 || 36 | 4812 20,05
7| 2022 | 884 | 17 | 33.06 | 1377 || 27 | 41.67 | 17.36 | 37 | 48.78 20.33
8! 2268 945 || 18 | 34.02 | 148 [ 28 | 4243 | 17.68 || 38 H 49.441 20.60
o!| 2406 | 10.02 || 19 | 3490 | 14.57 || 29 | 439 | 17.98 | 39 | 50.08 | 20.67
10| 25.36 | 10.57 || 20 | 3587 | 14.94 || 30 | 43.03 i 18.30 || 40 | 50.72 | 21.13

The above table gives the theoretical discharge where the sides of
the orifice are supposed to conform to the shape of the contracted vein.
In ordinary practice through orifices having parallel sides, the actual
velocity and discharge will be about sixty-four per cent. of the table.

There are many instances in powers already improved where the
quantity of water in a stream can be ascertained by using the above table,
without resorting to measurement by weir. =

In ascertaining the head of water under which an orifice is discharg-
ing, measure from the surface of the water to the center of the orifice.

’ . .
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Areas and Circumferences of Circles

Diam. | Circ'm Area in l Diam, | Cire'm Ares in || Diam. | Cire'm Arcn in
in in Equare in in Sguare in in Squore
Inches’Ft‘ In. Inches Ft. In. | Ft. In. Feet Ft.In. | FL In. Feet
1 334 7854 |1 7 41136 ) 19847 13 6 |10 1134 | g.62
14 3% 1227 11 74| 5 134 | 20004 13 634 {11 1% 2.852
1% 454 1.767 |1 8 5 2% | 21000 '3 7 11 3 10.084
13 514 2405 |2 84| 5 43 | 23103 |3 7 11 435 | 10.320
2 6} : 3241 {1 ¢ 5 575 | 242#4 (|3 8 1 6% | 10.559
21l 7 3976 |1 94| 5 7! 25412 |3 814 |11 734 | 10500
LY P EH S 4.905 |f1 10 5 94 | 26808 {3 9 11 9M | 11.044
2y 834 5.939 (|1 102 | 51088 | 27632 (13 934 | 11 10i4 /! 11.201
3 934 7.068 |1 11 6 03 | 2.8%03 [{3 10 12 0 | 11.534
3% 105 8205 11115 6 13 | 3.0129 [[2 103 |12 2 11.793
34 17 8621 {2 © 6 33 | 3.1418 |3 1 12 35%¢ | 12.48
3% 1% 13.044 |2 024 | 6 424 | 32781 3 3136 | 12 53 ¢ 12305
4 1 04 12566 |12 1 6 B3 ; 3.4081 {4 0 |12 63 ! 12.568
4% |1 134 14.186 [[2 134 | 6 BM | 3.5468 [14 03 | 12 835 | 12829
44 |1 244 15904 J[2 2 6 936 | 3.8870 [4 1 12 934 | 13.095
43 |1 234 17.720 §|2 214 ( 6 113 | 3.8302 (|4 124 | 12 113 | 13.364
5 1 334 19635 (|2 3 7 03 | 39761 [[¢ 2 13 1 13.635
5% |1 4% 21847 [l2 3K | 7 214 | 41202 j| 4 214 113 2% | 13.909
54 (1 853 23.758 [[2 4 7 8% 1 42780 |4 3 13 4% 1 14156
5% |1 6 | 25967 |2 43| 7 53 | 4.4302 |4 3 |13 534 14.465
6 1 6y 28274 {12 5 7 7 4.5861 |14 4 13 73 | 14.745
634 (1 83 33.183 2 5% 7 8% 4.7467 || 4 434 | 13 84 15.033
7 110 38484 (12 @ 710 | 4.9051 [[4 5 13 1054 15.320
7 11134 44.178 |12 63| 7113 | 50731 |4 54 |14 15.611
8 2 1M 50265 [(2 7 8 134 | 52278 {l4 6 14 1;1’ 15.904
814 |2 2% 50,745 ||2 7 8 274 | 5.4112 |4 63 114 3% | 16.200
9 2 4y 63.617 |2 8 8 43 | 55850 (|4 7 M 43 | 16.498
9K |2 5¥ 70832 12 8} | 8 6M | BTCO1 [i4 7 | 14 634 | 16.800
10 2 73 78.540 |2 9 8§ 7% | 59308 |1 8 14 734 | 17.104
104 |2 824 86.590 |2 93| 8 94 | 61201 |4 &M | 14 93 | 17411
11 §!2 10K 95789 210 . 5103 | 62051 (|4 @ 14 11 17.720
113 |3 0M | 104.685 ‘2 1034~ 9 0} | 64911 |4 914 ;15 034 | 18.033
12 3 15| 113.990 fl2 11 9 1i4 | 6.6815 [{4 10 15 2% | 18.347
1234 |3 3} | 123696 [[2 11| 9 3 | 68738 [f¢ 103 | 15 33 | 1s.885
13 3 43! 133760 (|3 © 9 5 7.0688 [l 4 11 15 5l | 18.985
1355 13 635 244273 ;13 0| 9 634 | 7.2664 [ 4 1134 | 15 g);s,‘ 10.309
14 3 714| 155160 |3 1 9 B4 | 7.4661 {5 © 15 8347 19.835
1424 [3 93| 166593 (13 1| 9 833 | 7.6601 |[5 024 | 15 10 19.983
15 (3 114 | 178128 [[3 2 9 1134 | 7.8681 |[5 1 15 1154 | 20.204
154 14 034 190195 [(3 24|10 033 | 8B.0846 [{53 134 |16 1% | 20629
16 |4 24 ¢ 202665 [|3 3 10 224 | 82051 [i5 2 16 237 | 20963
1634 14 33| 215529 [|3 23|10 4 85001 [[5 21 |18 4} | 21.305
17 4 536 | 228737 {3 4 10 556 | 8.7280 (5 3 16 538 | 21.647
1704 (4 62| 242438 |I3 4357 10 73 | 8.9462 ||5 315 | 16 724 | 21902
18 4 B4 256492 |3 5 10 83 | 9.1686 |I5 4 16 9 22.333
1854 | 4 10%5 270.950 {13 534 | 10 1034 | 9.3936 ([5 4)4 | 16 105§ i 22621
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Areas and Circumferences of Circles

—'ﬁ——-T———
Diam.| Cire'm Area in ’ Diam. | Cir¢'m Area in l Diam, Cire'm Ares in
in in Square in in Square in in Snuare

Ft. In.! Ft. In, Feet Ft. In.| Ft In. Feet Ft. In. | Ft. In. Feet
5 5 |17 0 | 23.043 7 8|24 1M | 461638 11 6 | 36 13 | 103.8601
5 353417 134 | 23.330 7T 8 124 424 | 472730 11 7 | 36 41 | 1053704
5 6 [17 33 | 23.738 710 § 24 T3 | 48.1926: 11 S | 36 7Y | 106.9013
5 61| 17 48 | 24.119 | 711 | 24 1033 | 49.2236(| 11 9 | 36 1034 | 108.4342
5 7 17 6}5 124483 || 8 0125 1% | 502856 11 10 | 37 2% | 109.9772
S 717 8 24850 || 8 1 | 25 435 | 513178 11 11 | 37 83 | 111.5318
5 8 {17 954 ! 25220 8 2125 72 52.3816 || 12 0 | 37 B} | 113.0076
5 84| 17 113 | 25.592 § 23|21 53.4562 ) 12 1 {37 11} | 114.6732
5 9 18 034 | 25.964 8 4 {26 214 | 54.5412 12 2 | 38 25€ | 116.2607
5 914 18 21 | 26.344 8 5|26 534 ; 556377 12 3 | 38 53{ {117.8590
- 510 18 335 [ 26.725 8 6 | 26 Bis | 567451 12 4 | 38 85 | 110.4674
5 1034) 18 5% | 27.108 B 7 |26 11% | 5786251 12 5 | 3% 0O 121.0876
511 18 7 27.494 8 8B |27 23{ | 559920 12 6 | 36 3! | 1227187
5 1134| 18 834 ! 27.8x3 8 6127 53 ! 60.1321(f 12 7 | 39 634 | 124.3598
6 O | 1510} 28274 || 51027 9 61.2826 ) 12 § | 30 914 | 126.0127
6 0)4) 18 1134 | 285663 (| 8§ 11 | 28 03 | 624445 12 9 | 40 0% | 127.6765
6 1 19 134 129.065 [ 9 0 | 28 33 | 63.8172 ) 12 10 | 40 334 | 120.3504
6 1| 19 214 ;| 20.466 9 1 |28 6M 64.8006 1 12 11 40 67% | 131.0350
6 2 |19 434 | 20.567 9 2|28 9 | 659951 13 ¢ | 40 10 132.7826
6 214119 8 30.271 9 3120 056 | 67.2007| 13 1 | 41 134 | 134.4391
6 3 19 7: 30.679 9 4§29 337 | 6854166 13 2 | 41 433 | 1361574
6 314 12 94 | 31.090 9 5|20 7 69.6440 | 13 3 ! 41 724 | 137.5867
6 4 12 1034 § 31.503 9 6| 29103 | 708823 13 4 | 41 105% | 139.6260
6 43 20 0) [31.919 9 7 130 13 | 721309 13 5 | 42 156 | 141.3771
6 5 |20 114 | 32337 8 5 ;30 435 | 733910y 12 6 | 42 4’z | 142.1301
6 5% 20 3} | 32.759 2 90 130 735 746620) 13 7 | 42 8§ 144.9111
6 6 |20 5 33.183 I 910 | 30 1385 | 75.9433( 13 8§ | 42 1134 | 146.6949
6 614} 2046} | 33.619 9 11 31 13{ | 77.2362) 13 9 | 43 21 | 1454896
6 7 |20 5 |34.039 !‘10 0|31 ¥ 78.5400 il 13 10 | 43 5i4 | 150.2643
8 T4 20 93] | 34.471 10 1 | 31 82 | 79.8540(| 13 11 ! 43 825 | 152.1100
6 & {20 11 | 34.906 10 2 |31 11% | 811795 |} 14 0 | 43 113{ | 153.9354
&6 B8lf 21 0i4 | 35.314 10 3 |32 235 | 825160 14 1 | 454 2:= 7758
€ 9 [ 21 235 | 35.7%4 10 4 | 32 534 | 838627 14 2 | &4 B 157.6250
86 94| 21 4 36.227 || 10 5 } 32 s34 | B5.2000| 14 3 | 44 934 | 159.4852
610 |21 5} 136674 || 10 6 |32 11} | 65580 14 4 | 45 04 | 1513333
6 10 21 7 37.122 10 7 |33 224 | 87.96971| 14 5 ! 45 34 | 163.2373
6 11 | 21 83 | 37.573 I0 8|33 GM | 893605 14 6 | 45 654 | 165.1303
6 11441 21 1014 | 38.027 10 9 133 9)4 | 90.7627 || 14 7 | 45 937 | 167.0332
7 0 | 21 1174 | 35.4836 10 10 § 34 03% | 921749 14 8 | 46 07y ! 18,9479
7T 1 (22 3 39.4060 §| 10 11 | 34 3% | 93.5956| 14 9 | 46 4 170.8735
7 2 |22 614 (403388 [{ 11 O | 34 638 | 95.0333) 14 10 | 46 7 172.8001
7 3 |22 9L !41.2825 11 1 |34 934 | 964723/ 14 11 | 46 114 ! 174.5565
7 4 23 034 | 42.2367 11 2 135 074 1 97.9347 || 15 0 | 47 14 |176.7350
7 5 | 23 234 | 43.202° 11 3 35 424 | 994021 15 1 | 47 4%¢ | 178.06832
7 6 |23 637 [44.1787 || 12 4 | 35 74 [1008797 || 15 2 | a7 7y | 1s0.6634
7 7 |23 11 45.1656 !: 11 5 ;35 1055 | 1023639 || 15 3 | 47 1074 | 152.6545

- —
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YOKES AND BRIDGETREES

([T TR R AR TR THE

We have a large number of pat-
terns for Cast Iron Yokes and
Bridgetrees, and can furnish any
style or size desired.

We recommend their use wher-
ever Gears are used as the only
proper way of holding them se-
curely.

Plate No. 20 shows one design
of the great number that we have
made.

= R
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HOLYOKE MACHINE COMPANY

GEARS

sWe have about two thousand Gear Patterns in first-class condi-
tion, and we are prepared to furnish Bevel, Mitre, Spur, and ‘Angle]Gears,
erther finished to run without planing or with teeth accurately spaced
and planed; also Mortise Gears properly filled with selected paraflined
hard wood cogs spaced and shaped in our gear planing.machines. \We
have pattern makers constantly employved in making new gear patterns,
and we are usually able to furnish gears from special patterns to order
within quick time.

Write for our Gear List.
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HOLYOKE MACHINE COMPANY

MANUFACTURERS OF

Machinery for Wood Pulp and Paper Mills
Wood Barkers, Wood Chippers
W ood Pulp Grinders

Do

Washing and Beating Engines with Patent Double Hoist
and Tubs of either Wood or Iron

Qac

Improved Beaters of Umpherston Type

ao
Hydraulic Pumps and Presses
ao

Rag Cutters and Rag Dusters

Qa

Calenders

All Kinds of Super Calenders
Friction Calenders and Platers
Cotton and Paper Rolls with Patent Fastenings

oo

Special Machinery




