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DESCRIPTION OF OPERATION, é&c.

In all « direct-acting ™ steam pumps, the object aimed at by the inventor has been to obtain
a reciprocating motion without the complication of the crank and fly-wheel.

In order to properly reverse the piston at the end of its stroke, it is necessary that the valve
of the engine receive a motion independent of the motion of the main piston. This can only Le
accomplished by the aid of some extraneous power. In the older styles of steam pumps, this
power was supplied by the aid of springs. Tn the latter styles, a small auxiliary steam-cylinder
has been substituted for the spring, and all of the better class of steam pumps of to-day are built
with the so-called auxiliary steam cylinder.

In the Gaskill Steam Pump, an ingenious motion has been obtained by combining the motion
of the main and auxiliary pistons. The result is, that the main piston retains sufficient control
of its valve to insure a perfect and uniform action; also, the piston cannot, no matter how fast
the pump is run, be made to strike the cylinder-heads,

It will be seen by an inspection of the cut of the steam pump, that the piston cannot move
without carrying with it, through the action of the lever, the valves that control its mation; so
that any movement, beyond its natural and proper travel, is at once checked. This arrangement
of parts, each controlling the other, insures perfect action at the highest speeds without shock
or jar.
OPERATION,

In this steam pump, the valves are operated in a novel manner, and in a way that gives it an
advantage over other pumps in which the engine is operated by an auxiliary steam-piston. The
object has been to simulate the motion of the ordinary engine valve, as driven by the eccentric;
the main valve is so moved, as to close as the main piston approaches the end of the stroke—a
feature mot common to other steam pumps,

The valves are two in number: a main valve (C) and an auxiliary valve (D); the valve D
surrounds the valve C, and C is moved by D, the latter only being connected to the valve-stem,
and by means of the lost motion between the two, the valve D has a longer motion than C,
The lever I is connected to the piston-rod at its lower end, and has a fulerum at F, and is con-
nected to the valve stem E at its upper end. The auxiliary piston B being connecied to the
lever H, the operation is as follows: )

When the main or driving-piston A approaches the end of its stroke, the auxiliary valve 1),
Ly the action of the lever H acting on F as a fulcrum, with I the power and E the load, uncov-
ers the auxiliary port N, and admits steam against the left-hand face of the auxiliary piston B,
forcing the piston Bto the right-hand end of the auxiliary cylinder, and carrying with it the
lever H and the valves C and D, which operation promptly opens the port K to the steam-
chest O, and the port K to the exhaust port L, thus reversing the action of the steam on the
main piston, and causing it to travel in an opposite direction; also, by this same motion, the




main valve C is moved so that the main port K is on the point of being uncovered. Thus it will
be seen that any further travel of the main piston will open the port X positively, and admit
steam behind the main piston, making it impossible for the piston to strike the head under any
conditions,

As the main piston A approaches the opposite end of its stroke, from that described above,
the valves are operated upon in a similar manner, to reverse the action of the engine.

To prevent the piston B from striking the head of the auxiliary cylinder, part of the exhaust
steam is confined in the cylinder by the valve 1), so that the piston strikes against a cushion of
steam, and stops without concussion,

The superiority of the Gaskill Steam Pump consists :

In the simplicity of its mechanism,

In the fact that it has fewer moving parts than any other pump,

That the main and auxiliary valves are both plain slide-valves,

‘That the auxiliary piston is in one piece, and, hence, not liable to derangement.

That the main piston having control of the valve, renders it impossible for it to strike the
heads of the eylinder. :

That the connection between the main piston and its valve is such, that it renders it abso-
lutely impossible for the piston to move without moving the valve.

That it will start from any position.

That it will pump hot or cold liguids,

That it is made with interchangeable parts.

That every pump is thoroughly tested before shipment.

That it will do its werk with a less consumption of steam than any other pump in the
market.

That it will operate with water or air pressure, as well as with steam.

DIRECTIONS FOR SETTING UP AND OPERATING PUMPS.

Care should be taken to have suction-pipe of ample size and adsolwsely free from air leaks,
and all unnecessary bends should be avoided.

When a long suction-pipe is unavoidable, the size should be increased above that given in
the table, and a suction air-chamber should be added,

When the pump is required to pemp water of a high temperature, the pump should be placed
low enough, so that the water wil} flow in by gravity.

TO OUR CORRESPONDENTS.

Before furnishing a pump, we can best meet the needs of our customers by being fully in-
formed on the following points:

First—The amount of water required per hour,
Second—The height to which it is to be raised,

Third—The length of suction-pipe and height of suction-lift.
Fourth— What is the average steam pressure ?

Fifth—What is the character of the liquid to be pumped ?
Sixth—What is the length and size of discharge-pipe?




PUMPS FOR HIGH LIFTS OF WAT]:R

OF 75 FEET OR MORE,

Such as Fegding Boilers, Fire Protection for Factories, &, ‘ 'li ‘

GASKILL’S PATENT STEAM




GASKILL’S PATENT
Boiler Feeding and Heavy Pressure Pumps,

SUITABLE FOR EITHER HOT OR COLD WATER.

These pumps can be operated at the lowest speed that will be required, without stopping on
the center.

The purps are constructed with large openings, so that they can be operated at a high speed
without shock.

The valves are all on one plate, both suction and discharge, and all are exposed by removing
the cover of the pumps.

By removing the steam.chest cover, both steam-valves are exposed, and can be taken out if
necessary.

These pumps are suitable for fire service, and will do effective work up to their capacity.

DIMENSIQNS AND PRICES.
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In case of necessity, these pumps can be operated at a much higher speed than given in the
tatle, and can be operated from 10 10 150 strekes per minute; but for continuous service, such
as boiler feeding, &c., we would advise a somewhat slower speed than given in the table.
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TANK OR LIGHT SERVICE PUMPS,

FOR ELEVATING FLUIDS TO HEIGHTS
UNDER 100 FEET.

GASKILL'S PATENT STEAM PUMPS.




For raising Huids to limited elevations, where a large quantity is required, these pumps are
both economical in steam and very effective,
They are used for railroad water station reservoirs, tanneries, chemical works, &c.

For the service of pumping out pits, quarries, coffer dams, and removing water for founda-
tions, they are also very efficient, having large water-passages.

SIZES AND PRICES AS FOLLOWS:

T R 3
= = = [-% = -~ [ iy
== = P R ; 4 g . :
"'c.: £ €5 TE O%i z3%3 ‘ Floor Space, J;,Aej \f Capa(;::yész;:l;::mute.

Cbe T LbA 52 EE(5T 5 o 2 ,

g ?‘:-'-q l= L;Ea' :jf : %‘i '3;, 7': = Inches, ik I oat Ordinary Speed. i

gie2lm 85 £ EWIE el Z5 5

i Fwnig 57 F &5 LE = EE =
Cowma 2E E E 2 z | Ca P A
P —— s — —— . jo—
orl 4.6 3 ¥ 1 ;242 560 36x29 xIO .17 | 100 strokes, 17.5 !$200

2! 6 7 g 1 {313 2% 700] 45x42 X1i2 .38 | 10O 58.3 . 250
3 7106 iay 14343 1650 6oxSIEXI7 L2 100 ¢ 120 | 375
| 4! 8 107 1Y 143153 1700 Goxgsrlgxly 1.63 § 1oo “ 16357 400
r 5 8 10 8 1y oas a 1730" box g1l x 1y 2.14 100 ¢ 214.5 ¢+ 425
‘ 6 10 12 8 14 2 § 4 2050 7ox57 x1714 253 100 ¢ 253.5 | 6oo
| 7 o1xg "1l 2 6 5 2070 joxgy xI7l; 325, oo 325 4 625
{8112 1z10 2 2148 b6 3000 73%05 xI9 406 | 100 406 | 675 |

9| Iz z 218 6 3050 73x05 x1I9 5.32 100 ¢ 5§32 0 . 725

1z11%

Estimates furnished on application, for pumps of larger capacity than those given inTthe
table.
i The valves of these pumps are placed on separate plates, the suction below, and the dis-
charge above, the body of the cylinder, thus giving the most direct passage for the water into and
| outofl the pump. Hand-hole plates are pravided for easy access to the valves.
: The water-cylinders are arranged with bronze lining when ordered, and all pumps have
| bronze valves and stuffing-boxes.

The pistons are packed with acjustable fibrous packing,

Pumps with cylinders of bronze furnished, when required, at specified prices.

The conditions of service should be fully stated when ordering pumps.
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GASKILL’S COMPOUND PUMPING ENGINE.




WEEKLY DUTY REPORT

OF THE

GASKILL PUMPING ENGINE,

AT SARATOCA SPRI\'GS ’\' ]'

»'
|

E i i £ |
RFcorD OF THE - c g = ;
ey i=l Il
. . .. = o z ! =3
PerroRMAxCE OF THE Gaskinn Pumpe .5 "'E = & §
: i B . 5 - =
ING ENGINE, '5 £ ez N %3
AT SaraToca, N. Y, o W ZxZ H ‘ S =
Z Sk o =" | [
Davip L. HorLaxnp, ENGINEER. w - = A )
>4 | B - 4o} =

Week ending Jan. s5th, 1384, . . . &1 070 29, 500 104.16 65 286 15,550,278 103,377,342
“ “ “# 1zth, % . . . . 91,310 34,000 108.11. 65 23.517,524,580 106,586,417
“ “ “ qgth, “* . . .. 92,070 33,0600 105.85 65 28.5;17,670,442] 106,778,534
“ 6c “ 26th, = . .. . 94,670 34,700 107.3 i65 29 18,169,445 107,771,936
“ “  Feb. 2d, “ .. . .9584034,000105.2 | 65 20 18,393,090, 109,170,900
“ « “ gth, “ . .. .'9%.590 33,400 105.4 - 65 29 ‘l7 »770,243 108,587,489
“ “ “ 6th, ¢ . . .. 89,00031,000105.88 6520 17,008,509 108,859,770
“ s “o23d, % . ... 8587030,400105.53 65 29 16,480,513, 109,740,750

¢ “  Mar1st, ¢ . . . 86880 300001024 ;65 29 ‘16 ,674, 357I 109,174,589
i “ “ 8th, “ . .. .9221032300102.14 05 .29 [17,697.312 100,687,477
“ “ “ gsth, « . . . .l32,59014000102 |65 29 | 8,174,043 %107,335.834
“ 1 “ zzd, . . . . 63,00022400102.33 6029 (12,108,485 106,105,936
“« i “ 2gth, * ., ., 72,32020400102 60 129 |13, 879,043 102,867,408
“ € Aprlsth, « . . . 7053025600102 | 60 ! 129 113,536,399 103,456,254
“ € « Jath, « ., ., , 66,59024000 02 |60 i20.512,780,210 104,183,675
i s “ 1gth, = ., . .. ‘61,93022 400,102.3 60 29 11,885,853 104,124,060
o e “ 26th, % . . . .[50.41022,400.103.57; 60 ‘29 |11,402,204 101,127,239
s e May 3d, ¢ . .. . 62,306023,200103.9 I60 29 |11,968, 380 102,814,930
“ i roth, # . . . . 5802022400104.3 60 29 11,135,430 69,457,194
o “ s ypth, ¢ . . ., .59,70022,400104.9 60 29 11,475,136 103,081,123
w . “oa4th, <, L, 65 350 23,200 103.9 ;60 ‘29 (12,542, 233' 107,744,793
“ o «ogrst, W, L, ‘48 430 16,800 102.8 ; 60 29 9,294,8791109,099,170
- o ]une Jth, = . . . '75,840 27,200 103 65 6o 29 (14,555,516 108,397,383
“ e 14th, <« . . . .l7g,250 zScoo 103.86 60 ‘29 15,209,9771 108,222,177
«“ 5 “ 218t, % ., . . .'88,680 31,200 103.806° 60 29 \17 016,820 108,679,134
“ i “ a8th, * . . .. 8564030400 1043 60 29 16,436,371 108,175,434
“ “  July sth, . . . . 94,020 34,400 108 60 ‘29 '18 ,044,604" 108,669,751
“ “ “ Yazth, « . . .. $8,34032,000104.86 60 29 16,935,566 106,567,780

“ i “ 1gth, ' , . . . 92,420 33060010428 60 285 17,737,616, 105,505,050
“ & “ 26th, * . ., . . 94,160 32,600 102.55 60 29 18,071,563 109,043,163

“ “ Aug.ad, % .. .. 89,42032, 800 101.3 - 60 "2 [17,161,844 101,674,490

“ “ “ oth, % , . . .l94,80034,400,105.3 60 29 |18,194,395 106,836,422

Average duty for 32 weeks,. . . . .. 100,259,332

* Run by water-power, 314 da;s + Run by water-power, 134 days. { Run by water-power, 2 days. 4§ Extra
boiler fired,

HOLLY MANUFACTURING CO., Lockport, N. Y,
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1 Back gland an steam-chest.
2 Front o "
3 Valve-rod,
4 Dutside steam-valve.
5 Inside o o
6 Jaint on valve-rod,
<

7 Nut “” -
8 Dolt passing through Jever and valve-rod
Joint,

fe

P25

MOVING PARTS.

5 Forked lever,

16 Bolt passing throngh auxiliaury  piston
cross-heid and lever,

1t Auxiliary piston cross-hend.,

t2 Bearing for auxi Y piston cross-head.

13 Bolt on suxiliary piston cross-head bear-

15 Gland an auxiliary piston-rod,
16 Auxilinry piston.

1y Aunxilinry piston-rod,

18 Two rings oo auxiliary piston.
19 Engine piston, \

2o T'wo rings on engine piston.

21 Gland on engine piston-rod,

zz Cross-head en engine piston-rod,

ing.
14 End bearing on auxiliary cross-head.




GASKILL'S STEAM PUMP.

For all Sizes from 1 to 13 inclusive.

PARTS OF

44 Dolts forbfrnnt engine-head,
b

&t ack pump-head.
6 " pump valve-bax.
47 Air-uacks,

48 Pump valve-box.

49 Air-chamber.

so Fngine C)']lll;lder.

R 12 Back head of engine. 3
23 Bolt passing through engine cross-head | a3 (dand stud on front head of engine,
and forked lever, 34 Giland bolt en front head of engine.
24 Set-screw on engine cross-head. 35 Stiads for s(cam.c}:fﬁl-

25 (ilund on pump piston-rod. 36 Cover v Pum

26 Pump-piston. 37 Steam-chest. . 5; v];:h,g_ late.

27 Packing on pump-piston. I 48 Auxiliary steam-cylinder, bead ?3 pH %oll.
| i “ . ead, I3

28 Engine and pump piston-rod.

Bpri valve {light and he; 3
2g Nut on pump pistoa-rod. 34 Spring for (lige avy)

& Cap for valve.

26 Rubher valve.
57 Valve-seat.
58.Rack pump-head,

32 Bols for auxilizry steam cylindes-head,
3 Nur on engine piston-rod, 41 Bolts for front pump-head.

31 Streteher, including front heads of cngine 47 o buck engine **

and pump, i 43 Dripcock.
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GASKILL'S

COMBINED PUMP anp BOILER.

Complete with cast-iron dome, grate-ring, safety-valve, steam-gauge, three gauge-cocks,
waier-gauge, check-valve, Ulow-ofl cock; also, castiron base with sliding doors, with bracket
bolted to same, on which to set pump; also, steam-pipe connections from beiler te pump, with
globe-vzlve and three way exhaust-cock, connections, &¢., entire and ready for operation.

This arrangement of steam pump, boiler, and fixtures complete, combines simplicity, safety,
and efficiency in the highest possible degree.  All materials are of first quality, the boiler being
guaranteed to be perfectly safe, to a pressure of 100 pounds per square inch.

Ttis the most complete and perfect machine, for the purpose for which it is designed, in the
market, and can be placed at the source of supply, and the water forced to the required height
or distance ; it does not require a skilled mechanic to operate it, for its entire management can he
Jearned by any person of ordinary intelligence in a few hours.

SIZES AND PRICES AS FOLLOWS:
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Larger sizes, with any desired style of boiler, furnished on short notice.

The above list embraces tank pumps, and pumps for low service only, and for heads under
1eofect. For pumps which are required to 1ift water to a high elevation, high service pumps,
such as are illustrated on page 6, are used in place of the tank pumps.

The different parts are marked, so that if, for any reasen, the machine is taken apart, it can
be put together again withant difficulty.

Every machine is fully guaranteed,




PUMPS FOR FACTORY FIRE PROTECTION,

FOR VILLAGE WATER WORKS, &c.




GASKILL’S PATENT

Steam Pumps for Factories, Public Buildings, &c.

These steam pumps have been used for fire pumps with the best results, They are strong,
noiseless in their action, and the most efficient, durable and economical steam pumps in the
market.

The water-passages are the shortest and most dircet possible, and the valve area is large.
The pumps are supplied with Gaskill's Patent Pump-Valve, which is the most perfect in use,
working noiselessly under heavy loads and at high speeds.

Much higher speeds than those giveninthe table can be used. They can be operated from jo
t0 130 strokes per minute, but for continuous service, slower speeds than those given in the table,
are more economical,
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130 12 ;12 6 2 215 5 4 1.422 oo ¢ 142.25 500
16 12 | 12 7 2 23 5 4 1.933 100 ¢ 195.3 523
171 12 v oIz S 2 23 5 4 2.505 oo« 256.53 535
18| 12 { 12 8yl 2 2% 5 4 2.g04 100 200.445 550
gl 12 - 12 ) g z | 214 5§ 4 | 3.258 100 “ 32583 575
2014 | 20| 7 | 2} 3 6 5 ‘ 3159 75 % 23690
21| 14 20 8 214 3 6 5 : 4.155 75 ¢ 1.662
22 7 14 | 20 | g 2% 3 . 8 6 5.335 75 < 400.162
23| 16 , zo0 | 10 371 34 8 6 6.626 75 ¢ 49603
24| 16 ‘ 20 | 1t 31 35 8 6 S.051 75 ¢ bog.I25
25‘ 16 | 20 | 12 3 ¢ 34 8 6 ! 9.61 75 ¢ y20.75%

l
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All pumps are tested thoroughly before leaving the shops.
Sizes not in the table can be furnished to suit conditions not covered by the sizes the regiven.

Every pump guaranteed 1o give complete satisfaction, or it can be returned.
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TENT DUPLEX STEAM PUMPS.




GASKILL'S

DUPLEX STEAM PUMP.

FOR SMALL PUMPING STATIGNS, SUCH AS SMALL VILLAGES, FACTORY FIRE
PROTEGTION, HOTELS, PUBLIC AND PRIVATE BUILDINGS, &

These pumps can be used on either the direct pressure, reservoir, or stand-pipe systems, and
are very efiicient fire service pumps; they are the cheapest and most efficient that can be used.

The pumps <an be used either singly or combined.

They are very strong, and are thoroughly well made.

The water-passages are very direct, the suction-valves being under, and the discharge-
valves over the body of the pump, thus giving the most direct passage for the water,

These pumps are furpished with Gaskill's Patent Pump-Valves, whick are noiscless in their
action, and of the most durable deseription.

When the condition will admit, air pumps and condensers can be attached to the large
sizes, over No. 6, of these pumps, to great advantage, saving very largely in fuel.

SIZES AND PRICES.
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2 12 12 o ; 2.84 100 “ 284.50 1000
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7 14 20 7 | G319 - 75 % 47392
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1l 16 20 It P 1h10z 75 +  1208.25 :
12 19 20 12 i o1g.22 | 75 ¢ L441.8 i




A Pump Operated by Water from the Street Wa

FOR SUPPLYING TANKS WITH CISTERN WATER, IN CASES
WHERE THE PUBLIC WATER SUPPLY IS NOT SUIT-
ABLE FOR DOMESTIC PURPOSES.

PATENTED JULY 15, 1879. .

GASKILL'S HYDRAULIC PUMPING ENGINE.
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GASKILL'S

HYDRAULIC PUMPING ENGINE.

This engine is designed to do the labor of pumping the water for household uses, in ¢ases

where the cistern water is preferred 10 the public water supply, for toilet, potable and culinary

PUEpOsEs,

The engine is provided with two cylinders, one being a hydraulic engine, and the other a
pump, hoth being supplied with air-chambers.  The water from the street mains is brought to
the engine, and after having performed its work there, can be either emptied into the sewer, or
used for irrigating lawns, or other uses that do not require it to be raised to any considerable
height,  The pump takes water by suction from the house cistern, and delivers it into an ele-
vated tank, usually located in the attic.

Both cylinders are lined with bronre, and, in fact, all working parts are of composition, and
s0 arranged, as to be easily accessible.

In order to avoid waste of water, it is the best to have a valve in the supply-pipe of the
power-cylinder, to be operated by a float in the tank, so that, as soon as the tank is filled, the
engine will be stopped, and again started when the water in the tauk is drawn down far enough
for the fioat to aperate the valve. The tank should in all cases be provided with an overflow-
pipe.

A safe rule is to calenlate that one pound pressure on the engine will raise the cistern water
one foot.

These engines are made with power-cylinder, 234 inches diameter, and 314 inches stroke,
and with two sizes pump-cylinders, viz.: 2 inches and 154 inches diameter, adapting it to differ-
ent water pressures.

Capacity, about 300 gallons per hour.

Weight, boxed, 60 1bs. Price, $70.00.
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GASKILL'S

DUPLEX POWER PUMPS.

These pumps, arranged to be driven by extraneous power, from a water-wheel, ar a shop ot

mill engine, we can furnish of all capacities up to 5,000,000 gallons daily.

These are, without doubt, the best power pump made. The valves being placed on plates be-
low and above the body of the cylinder, the water has hardly to change direction in passing
throughthe pump, and the use of Gaskill's Patent Pump-Valvesinsure perfect and noiseless action.

Air-chambers of ample siz¢ are furnished both on the suction and discharge-pipes.

The pumps are driven from cranks placed 9o degrees apart, so that a steady fow of water is
produced, and, if desired, one pump can be disconnected and the other run by itself,

Single pumps can be furnished, when desired, of any capacity up to 2,500,000 gallons daily.

The larger sizes are made with plungers working through a center gland, and the smaller
sizes with pistons working in a bered cylinder.

When used for water works, we furnish an automatic regulator, to govern the pressure of

water in the street pipes.

The gearing used to communicate the power from the wheel to the pump, has machine-cut
teeth, and the shafting is made of the best forged scrap.

The following are conspicuous places where those pumps are in use:
Daily Capacity in Gallons.

Niagara Falls, Ont., Great Western R. R. Water Supply, . . . . . . . . . . . 500000
Suspension Dridge, N, V., Village Water Works,. . . . . . e - - . 5,000,000
Denver, Col., (3 sets,} City Water Works, . . . . . . . . . . . .. . . . . .10000000
Fort Collins, Col, (2 sets,) City Water Works, . . . . . . . . . ... . ... 1,500,000
Sauk Center, Minn., City Water Works, . . . . . . . . . - e e e e e e e . 70,000
Indianapolis, Ind., (2 sets,) City Water Works, . . . . . . . . - . . . . . . 10000000
New Tacoma, W. T, (2 sets,) City Water Works, . . . . . . . . . . . ... 10OO0OO

Spokane Falls, W, T., (2 sets,) City Water Works, . . . . . . . - . . . . . . [500000




DUTY OF PUMPING ENGINES.

“ Duty,” as ordinarily defined, is a measure of the economy of an engine, and represents the
amount of foot pounds of work done, per hundred pounds of coal consumed under the boilers;
henee, it will be seen that it is as much the measure of the economy of the boilers as of the
engine; and when no test is made to determine the economy of each, the duty obtained is
measure of the economy of the plant taken as a whole; and where the guarantee of the builder
is such as to include the boilers, the separate efficiency is rarely determined.

But in cases where the engine is furnished by one party and boilers by another, then the duty
guarantee of the engine is generally based on a stated performance of the boilers, usually on an
assumption that the boilers will evaporate from and at 21z degrees, ten pounds of water, with
the consumption of one pound of coal.

In cases where it is impossible to make an actual measurement of the water delivered, the
duty is determined from  pump measurement,” and the head in pounds pressure, taken from
the source of supply to the point of delivery, (and the head due to friction,) % by the area of
pump piston, % by the number of feet traveled by the piston, % Ly 100, and this divided by the
coal burned, represents t‘he duty, or by the formula,

D=Px Ax F x 100
e

When P = load in pounds pressure per square inch, A == area of pump piston, F = feet
traveled by piston during trial, C = coal consumed,

An allowance of one pound (or 2,308 feet) for frictional resistance 15 usually made, and is

ample for well-constructed pumps,




BELOW ARE GIVEN THE DUTIES OF SOME OF THE MOST NOTED PUMPING
ENGINES IN THE WORLD.

L s T L — . ‘ — ;

Location. : Diate. Engine, Designer. Duty. . Capacity, Authority. Euilder.
S N _) ._{m_‘_, _
United Mines. |1842 Single Cyl. lTaylur. 114,361,700[ W, Pole.

Carn Brea, 1841-‘Comp0und. Tas. Sims. ' 101,702,000! H
Haarlem Meer. 1848 Single Cyl. f(jibbs & Dwair. l S0,000,000EO0,000,000 Appleton’s Dict.
Newark, N, I. ![870 Compound. !Il.k.Worthiugton. 76,386,262E 5,000,000[Geo. 11, Bailey, 1L R.Worthington.
Fall River, Mass.!1876' Y “ 70,977,177‘. 5,500,000 Worthington. #
Providence, R.1. 18761 “ A. F. Nagle. $4,617.245 2,000,000 Hermany.
Lynn, Mass. 1873‘ “ f!* 1. Leavitt. 103, 923,,215t 4,938,000/ B'd of Experts.
Lawrence, Mass.lnS']d “ | B 96, zot,r)ooi 9,300,000 “
Pawtucket, R. I.‘|87S_ " l(}eu. H. Corliss. | 133.522, 000l 2,500,000 . « Geo. H. Corliss,
Providence, R. I 1832] “ 1 o 113,035, ooo‘ 9,105,604/5. M. Gray. o
Fvansville, Ind. il:[SSl o ;EI. 17, Gaskill. 88,688, 866‘ 4,000,000 Jno. “"‘. Hill.  [1Iolly Mfg. Co.
Memphis, 'l'enn.itS!'iz‘ “ ; ' 99,672, b37‘ H0000005 M. Greene ::
Saratoga, N. Y. (1882, “ | “ 112,899, 9‘%3‘ 5,000,000 and Juo. W. 1Tl
Sarzloga, N. Y. JISS_;i.“;:'.rne l')nginc| “ 100,833, oc>0l 5,000,000 Chas, T. Porter. o
Onaha, Nel, (1883 Compound. | “ 102,000,000, 5,000,000,]. . Cook. ©

l ' # | 115,400, ooo‘| l0,000,00Dl r.c. Memlcnhalll #

Columbus, (3. l1884 "




WATER WORKS PUMPING MACHINERY.

GASKILL’'S

COMPOUND PUMPING ENGINE

HAS OBTAINED A LARGE SALE, AND IS THE BEST PUMPING ENGINE BUILT.

The numerous test trials of efficiency and economy has demonstrated its great value as a
pumping engine for water works.

A 5,000,000 gallon engine at Saratoga, N. Y., gave, on a trial conducted by Jro. W.Ifill, M.
E,, of Cincinnati, Q., and Prof. D. M. Greene, of Troy, N. Y., a duty of nearly 113,000,000
foot pounds. A subsequent trial, conducied by Prof. Charles T. Porter, of New Yark City,
gave a duty of 106,838,000 foot pounds, and the same engine gave a duty in regular servic;,
for 3o weeks, of over 105,000,000, A 3,000,000 gallon engine at Omaha, Neb,, gave a test
duty of 102,000,000, and a 10,000,000 engine at Columbus, O., gave a trial duty of 115,000,000,

DESCRIPTION,

On a pair of iron bed-plates, are mounted the two pumps, and in a direct line therewith the
two low-pressure steam-cylinders, with the piston-rods of the low-pressure steam-cylinders con-
nected to the pump piston-rods, N

Between the pumps and steam-cylinders, are placed beam-supports, which are firmly bolted
to the bed-plates, and also rigidly stayed by wrought-iron struts to the pumps and steam-cylinders.
These beam-supports carry the beam-shafts and beams, the lower ead of the lagter being con-
nected to the cross-heads of the low-pressure cylinders by means of links,

On the top of the pumps, are placed the main shaft-bearings, which support the shaft, fly-
wheel and cranks; the latter being keyed to the shaft at right angles to each other. Op tap ol
the low-pressure steam-cylinders, are mounted the two high-pressure steam-cylinders, with their
centers in the same horizontal plane as the center of the majn crank-shafts. The cross-heads of
the high-pressure steam.cylinder are connected by means of links to the upper ends of the
beams, and the beams are in turn connected by means of connecting-rods to the Crank-pins.
From the high-pressure steara-cylinders, heavy cast-iron girders extend to the pillow-blocks, On




the inner end of each of the beam centers, an arm is keyed, from which the air-pumps are
driven. The valves of the steam-cylinders are operated by means of eccentrics on a shaft,
which is driven from the main shafi throngh small bevel-gears.  The admission-valves to the
high-pressure steam-cylinders are of the double-beat poppet pattern; so arranged, as to open at
the proper time, and to close at any desired- point of the stroke. The exhaust.valves of the
high-pressure cylinders are also the admission-valves to the low-pressure steam-cylinders, and
are ordinary slide-valves, remaining open somewhat less than the time required to make a com-
plete stroke. The exhaust-valves from the low-pressure cylinders are also plain slide-valves,
operating the same as the high-pressure exhaust-valves.

The pump-plungers are arranged to work through glands in the center of the pumps, and
are accessible from the covers at the and of the pump-cylinder.  The pump-valves are placed
on horizontal plates below and ahove the line of plunger travel.  The glands above mentioned
divide the valves of one end of the pump from those of the other end at the center of the valve-
plates,

The operation of the machine is as follows:

Steam is admitted through the automatic cut-off valves into the high-pressure steam-cyl-
inders, urging the pistons forward under full boiler pressure, until the point of cut-off is reache:,
The valve then closes, and the remaining pottion of the stroke is aceomplished Ly the elastic
force of the steam.  When the piston has nearly reached the end of its travel, the exhaust-valve
between the high and low-pressure cylinder opens, and the steam remaining in the high-pressure
cvlinder rushes into the low-pressure cylinder and against its piston, which at that time is at the
end of its travel and at the opposite of the high-pressure piston. The low-pressure cylinder-
piston is then in torn urged forward by the incoming steam, which is expanded to four times the
volume it occupied in the high-pressure cylinder at the time of its release therefrom. The release
from the low-pressure cylinder is accomplished by means of the exhaust-valves in the return
strokes.  This operation is repeated on each side and at cach end at proper times, The close
connection between the two cylinders reduces the clearance spaces to a minimum, which, with
thoreugh jacketing, insures the most economical use of steam.

This engine is also built to operate as a non-compound engine, in which case the upper or
high-pressure steam-cylinders and connections are omitted, and the lower steam-cylinders are
provided with automati¢ cut-off valves. Steam is admitted to these cylinders direct from the
boiler and exhausted into the condenser. This mode of construction is adapted to smiall places
and to cities and villages where the cheapness of fuel renders the first cost of the machine a
matter more to be considered than the annual saving of fuel,  Although even when constructed
as a non-compound engine, a duty of §0,000,000 foot pounds of work can bie obtained from 100
pounds of coal.




SOME OF THE LARGER

(ITIES AND VILLAGES SUPPLIED WITH PUMPING MACHINERY

BY THE HOLLY MANUFACTURING COMPANY,

CALIFORNIA.

Fresno,
Sacramento,

COLORADO.

Colorado Sprmgs .
Denver, . .

1

Silver CEf, . . .

Fargo,

Sioux Falls, . . R
DELAWARE.

Decatur,
Evanston,
Iyde Park,
Litchfield,
Rock Island, . .

“ &

Rockford, . .. -

Galls. daily. *

Galls. duily.

Town of Lake, e e 4,000,000
. 4,000,000
INDIANA.
Columbus, . ., . . ... .. I,500,000
Connersville, . 1,000,000
Evansville, ., . . . . . . .. 4,000,000
o e 4,000,000
Fort Wayne, . . . . . . . . .. 3,000,000
6 L, 2,000,000
Indianapolis, . . . 6,000,000
gL 5,000,000
o . 5,000,000
La D'orte, . . .. 2,000,000
Richmond, e e 4,000,000
IOWA
Atlantie, . . . . . . ... 1,500,000
e 1,000,000
Burlington, ...... 3,000,000
Des Moines, . . . . . . . .. 5,000,000
- Jowa C!ty, e e e e e e 1,500,000
o G e e e e e e L. 4 1,000,000
Keokuk, . . . . . . ... .. 1,500,000
Oskaloosa, . . . . . . . . ... 1,500,000
" C 1,000,000
Sioux City, . . . . . . . .. 2,000,000
« e 2,000,000
KANSAS
Abilene, . . . . . . .. L. 1,000,000
Clay Center, . . . . . . . ... 1,500,000
Emporia, . . . . . 1,500,000
Olathe, . . . . . . . .. ... 750,000
alina, - - - . . . ... ... 1,500,000
Topeka, . . . . . . . . .. .. 1,500,000
L 1,500,000




Galls. daily.

Covtagton, . . . . . . . 4,000,000
Lexington, . . . . . - 1,500,000
“ 1,500,000
Newpott, . . . . . . - . 4,000,000
“ . 4,000,000
Owensboraugh, . 2,000,000
MAINE
Bangor, . . . 4,000,000
Reckland, . . . . . . . 1,000,000
MARYLAND
Cumberland, . . . . . L. 1,500,000
€ L. L . 2,000,000
MASSACHUSETTS.
Milferd, . 1,500,000
Taunton, . . . . . . . 2,000,000
e e e 2,000,000
MICHIGAN
Allegan, . . . .. ... .. 1,000,000
Alpena, . * 2,000,000
Adrian, . . .. . .. L, 500,000
“ e e e e e 1,500,000
Bay City, . . . . .. ... Q00,000
Big Rapids, . . . . . .. 1,000,000
East Sagmaw, e e e 2,000,000
B 6,000,000
Flint, . . . . . . . ... ,500,000
L ,500,000
Jacksom, . .. ... oL L. 1,500,000
Kalamazco, . . . . . . . . 2,000,000
Marquette, , . . . . .. L L, 1,500,000
Manistee, . . . . .. ... .. 2,000,000
e 750,000
Port Huron, . . . . . . . 2,000,000
Sng'\naw City, ...... 2,600,000
......... 4,000,000
West Bay Cuy, ..... 1,500,000
L 1,500,000
MISSOURI
Carrollton, . . . . . . .. 1,000,000
Kansas City,, . . . . . . . .. 3,000 GO0
" L 1,500,000

|

|
!
|
|

Galls. daily.

Kansas City, 4,000,000
- s 7,000,000
oo - 4,000,000
Sedalia, 1,500,000
NEW JERSEY.
Burlingion, 1,500,000
Fast Orange, 1,500,000
Salem, 1,500,000
NEW YORK.
Auburn, 4,000,000
“ 7,500,000
“ 7,500,000
Batavia, 1,500,000
Binghamten, 2,000,000
“ 6,000,000
“ 1,000,000
Buffalo, 4,000,000
“ . 6,000,000
“ . . 15 003,000
Dunkirk, . 2,000,000
Flashing, . . 1,500,000
Garden City, 1,500,000
Gouverneur, 1,500,000
Jamestown, . 3,000,000
Lockport, . . . 2,000,000
Long Island Clt). . 3,000,000
'\hddlemwn 2,000,000
Ogdensburgh, 2,000,000
Potsdam, . . 500,000
Rochester, 2,000,000
i +000,000
L] e e e .. 3,000,000
Rockaway Beach, . . 1,500,000
Saratoga Springs, . . 2,000,000
“ “ 5,000,000
Schenectady, P 2,000,000
")que'l]blﬂn Budge 1,500,000
5,000,000
Troy, 6,000,000
6,000,000

NEW MEXICO.
Albuquerque, . . . .




OQHIO. Galls, daily.
Canton, 2,000,000
Columbus, 3,000,000
“ . 4,000,000
“ . 10,000,000
Dayton, 4,000,000
“ 4,000,000
Tronten, 2,000,000
Kenton, 1,500,000
“ . 1,000,000
Mansfeld, 2,000,000
Middletown, 2,000,000
Norwalk, . 2,000,000
Portsmouth, 2,000,000
Silney, 2,000,000 |
Urbana, 1,500,000
Youngstown, 2,000,000 -
Tiffin, . 1,500,000
PENNSYLVANIA.
Beaver Falls, . . . 1,500,000
Danville, . 1,500,000
Doylestown, . . - 1,500,000
Titusville, , . 2,000,000
Towanda, . . 1,000,000
TENNESSEE.
Memphis, . 4,000,000
" . 4.000,000

13

Nashvi]le,-

v 4,000,000
. 10,000,000

TEXAS Galls, daily,

Austin, G e e 3,000,000

Colorado City, . .. 1,500,000

Denison, . 1,500,000
w . . 1,500,000

Fort Worth, . . 3,000,000

Gainesville, . 1,500,000

VERMONT.
Vergennes, . . . . .. .. .. 1,000,000
VIRGINIA
Norfolk, . . . . . . . ... .. 2,000,000
WEST VIRGINIA.
Martinsburg, . . 1,500,000
WISCONSIN.

Oshkosh, . . . . . . ... .. 4,000,000
L 4,000,000
WASHINGTON TERRITORY,

New Tacoma, . . 1,000,000

Spokare Falls, . . ., . . . .. 750,000
& L 750,000

' CANADA.

&t. Cuncgonde, . - . - . . 1,500,000

Frederickton, . . . . . . .., . 1,500,000

Brockville,. . . . . . . . .. . 1,500,000
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