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The Waterbury Farrel Foundry and Machine Co.

CATALOGUE H

1907

INTRODUCTION

This catalogue describes hydraulic machinery used in various industrial
operations, such as the manufacture of tubing of all kinds, either seamless
or brazed, of steel, copper, brass, or other material, drawn rods and skaft-
ing; cups for tanks, hot water boilers, large cartridges, or similar articles;
embossed and stamped coins, medals, and watch cases; punching thick
Blanks from sheet metal, heading, drawing. ]I_rig'n'iﬁ;._[_ or other cperations
on large cartridges: htul!'q;in;.: or pressimg cold such articles as sprocket
wheels, fancy bardware, leather, paper; squirting wire for fusible plugs
and bullets; pressing and cooling composition evelets, celluloid  goods,
insulating materials and emery wheels; testing tubing and cast iron water
pipe; piercing and forming steel projectiles and bottles.  In the tool room
or machine shop a hyvdraulic press is wseful for testing and hubbing dies,
as a shear press for cutting off and trimming pleces of bar stock, or for any
ather mascellaneous work,

As ocoasion may arise we are prepared Lo desiga and build new ma-
chines for special purposes or to adapt those herein described to uses other
than those for which they were erigmally planned. Injuiries of this chae-
acter for machinery should be accompantied by samples of the work to he
produced, or, if this 5 not possible, a descniption with drawings giving
accurate figures and shapes should be sent.  The daily production desired
should alse be piven,  The machines can be made to receive existing tools
f so ordered, but unless especially agreed upon nose are furmished with
them.

We will plan and build the piping and valves suitable for connecting our
pumps and accumulators with the machines they operate.  Cartridge,
ateel and brass tubing, celluloiding and other plants will be furnished ta
suit customers.  Valves of designs to meet conditions not fulfilled by those
in this catalogue are made at special prices,  The large number of drawings
and patterns which we have accumulated make it possible to Duild these
special valves at a minimum cost to the purchaser,

The important features of first class materials and ample proportions
of parts accompanied by the best workmanship in construction are recog-
nized and are consistently followed n the machines which are described
in the following pages.

The ton mentioned throughout this catalogue is 2000 pounds and the
gallon 231 cubic inches,  (Approximately 714 gallons is one cubic Toot.)
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1500 Ton Hydraulic Embossing Press  az

Bypass Valve Patented July 30, 1896,

The illustration shows o press adapted for heading the large cartridge
cases used in modern breech loadimg cannon,  The tools shown are not
included with the press.  For sizes, ele., see page 6 H
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Standard Hydraulic Embossing Presses.

These presses are suitable for use m embossing watch cases, forming
silverware, coining large medals, hubbing dies, heading cartridge cases
or wheregver o considerable pressure has to be applied slowly.  The presses
contained in the Lists on pages G H and 7 H are of the same general design
and a description of ane applies equally well to all,  The upright rads are
of forged steel, Anished all over.  They pass through recesses in the platens,
being held in place by caps, with enlarged ends bearng on the platens.
The cylinder is of forged steel, copper lined, the lower platen forming the
head, the water entering through it. The ram is cast iron, its top circu-
lar in plan but fAatted off front and back to the Hgures given, It is guaded
by the four uprights. A leather packing ring keeps the joint between
ram and cvlinder tight. The platens are made of cast iron, the lower one
resting on a bage or foundation plate.  We mclude with the press a gauge
gracduated for pounds pressure per square inch and total pressure in tons,
one automatic bypass valve {see page 140 H; and foundation plans, bolts
and plates if necessary.

If ordered in connection with compound pump Neo 1004 {page 127 H
we include suitable piping with the press as shown on page @ H.  If the
pump and press are not located near each other, we make a small extra
charge for this, Thus connected the machines are self contained and are
semi-automatic in operation. By depressing a treadle the toip valve is
closed and all the plungers of the pump acting together send the ram up
rapidly until the work proper begins.  Then the large low pressure plungers
are automatically cut out, leaving the high pressure side to furnish water
for the rest of the stroke. When any desired pressure is reached the trip
valve acts and the ram falls, leaving the press ready to begin another stroke.

The illustration on page % H shows a press connected with a triplex
pump. This arrangement is used when the stroke of the press is short,
not aver an inch, and, since the plungers of No. 977 are larger than those
of the high pressure side of No. 1064, 16 gives g quicker motion to the ram.
For a very slow motion of the ram, the method shown on page 130 H is
recammended, or else the purchase of one of the small triplex pumps on
page 124 H and attaching it in a manner similar to that shown on page
3 H.

The illustrations on pages 140, 12, 14 and 16 H show geveral special plants
we have built and among them several methods of driving the pump from
an electric motor are to be found.
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450 Ton Hydraulic Press (zase and Triplex Pump is77a

Bypass Valve Patented July 30, 1895,

PRESS SPECIFICATIONS PAGE 6 H;, PUMP, PAGE 117 H,
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750 Ton Hydraulic Press izne) and Compound Pump 194

Bypass Valve Patented July 30, 1895,

FRESS SPECIFICATIONS PAGE 6 H; PUMP, PAGE 127 H.
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300 Ton Hydraulic Press 2ses; and Compound Pump (2sse,
With Bypass Valve and Knocl Out.
Valve Patented July 30, 1895,

Geared Compound Pump  2see)
ELECTRICALLY DRIVERN

This pumip is the same as Mo, 1964, page 127 H, except that it i3 driven
by a lﬁimrse power electric motor, direct current, 23 volts, Crocker-Wheeler,
"Floor space is 7 feet G inches by 4 feet B 'i1.:|.n’.'|::|;:ﬁ_
Weight without Motor, 9830 lbs.  Price without Motor, $



300 Ton Hydraulic Medal Press (2see

With Bypass Valve and Enock Out,

The illustration opposite shows a 300 ton Hydraulic Press with bypass
valve, connected te compeound pump, fitted with low pressure bypass
valve and driven by 15 horse power electric motor.  The main control
valve is so designed that the total pressure in tons exerted by the ram on
the work can he wvaried from 3000 tong down and at this predetermined
pressure each upward stroke ceases and the down stroke hegins at once
automatically, ]Thl: length of the down stroke 12 determined by an adjust-
able stop.

The press is designed for embossing medals 3 inches diameter and smaller.
It is provided with a knock out motion nperated by a small electric mator
attached to the press, and controlled by hand lever, as illustrated. Knock
out weighs S00 Il

The press 1s ::11hst=1ntm|h the same design as deseribed on page 5 H, and
the principal dimensions are given in the table below,

-

450 Ton Hydraulic Medal Press (aaz2se:

Iz of the same drgiﬁn a5 No. 25658 but has extra large openings through
the water passages and valves to facihtate rapid down strokes. t is driven
by Mo, 2360 pamp.

_4_

HYDRAULIC MEDAL PRESSES.

| Wumber of Machine 2668 | 3428
Capacity.. e .... tons S0 4501
Working prc'ssurr : _ tha, per 5q. in. 4525 4545
Dhameter of ram. 7] o34 mches 13 I8
Maximum stroke. . Read % W i
Top of ram, front to back. ... . - % 15 L]
Top of ram, gide to side. . R e - 2214 26
Top platen to ram when down.. ... i 2413 24
Opening between rods at front.. h = 15 20014
ening between rods at %Lde T — = 131 4y
Floor space. . R e B Ly 30 by 27 44 by 35
Eaxtreme he:ght i 5 o THig H13
Weight, with knock out. s ponds H53HD l’--h’ll!
Price, with bypass valve. . : i &
Pru:c nf ]-r.nr_)c{: out and its mnmr c\tra 3 |
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1000 Ton Hydraulic Press zeee; and Compound

Power Pump 12687

Bypass Valve Patented July 30, 1686,
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1000 Ton Hydraulic Press (zese

WITH CHECK CONTROL WALVE,

Whenpever the use to which an embossing press 15 pul demands that the
pressure on the work shall run up to o predetermined amount and remain
there for some time, the valves shown in the illustration can e used to
control the operation.  They are two in number, one similar to our Mo
1371, page 140 H, the other a check valve used to hold the pressure on the
press wihile the supply from the pump is by-passed.  Both are included
in the price below,  The press 12 Noo 2089, page 6 H, fitted with the punch
and table shown,  Speed of tam with both ]]1igl1 and low pressure plungers.
40 inches per minute, with high pressure plungers only, 1 5-10 inches per
minute.  Capacity, WW0 tons; working pressure (4l pounds per square
inch; ramy, M anches diameter; maximum stroke, 5 mnches; top of ram,
26 anches fromt to back, 32 inches side 1o side; top platen Lo ram when
down, 52 inches; opening Detween rods at front, 30 inches, at side, 1815
inches; floor space of press, 52 by 42 inches; extreme height, 137 inches;
mnch, 26 inches long: table, 5 inches thick, 24 inches wide on top, 12
wiches center of press (o back edge and 32 inches to front edg.e.

Weight, 33400 pounds. Price with bypass valve, £

i i

Geared Compound Power Pump izee7:
ELECTRICALLY DRIVEN.

This ie No. 1964, page 127 H. which has three 4 inch low pressure and
three 7 inch high pressure plungers, all with a 5 inch stroke, and a 36 by 4
inch friction clutch pulley belted to a 15 horse power 220 volt direct current
General Electric motor. The pump will deliver 120IM) cubic inches per
minute against 300 pounds per square inch pressure from the low pressure
gide and 575 cubic inches against S0K pounds from the high pressure side;
floar s.gace, 06 by 1M inches,  This pump geared to o motor is shown on
page 10 H,

Weight, without motor, 9820 pounds, Price, 5.
Weight of motor, 1710 pounds, Price, extra, §
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500 Ton Hydraulic Heading Press and
Triplex Power Pump.
MOTOR DRIVEN.

This illustration shows one of our special hvdrunlic presses in connection
with a motor driven pump.  The maotor, tank and pump are mounted on
a separate base plate, and all are set on a solid feundation, the Aoor line
bemg at the level of the bottom of the base under the pump.

This machine was designed {for heading small cartridge cases, a suitalle
hand ejector being clamped to one of the rods as shown, and a swinging
punch holder having places for two punches 15 provided, The press s
controlled by an automatic bvpass valve, which stops the l:]_)\t'ar(} stroke
of the main ram at any predetermined pressure, and at once the ram begins
its return stroke,  The cylinder 15 made of forged steel and lined with cop-
per, and 15 securely bolted to the bottom platen.  The tank is made of
copper throughout, and sccurely bolted to base.  All piping is of brass.
The motor is a 13 horse power, induction type, 200 wvolts, 7200 alterna-
tions, Westinghouse,

SPECIFICATIONS,

PRESS (20001 PUMPF (2801,
Capacity - [ e . . LOnE L] Diameter of plunger... .., in. 1%
Diameter of am.. ........._ .. ino L Stk L. s i 1]
Maximum stroke of eam. ... 5 ADPEEKIMaLE  CRRCLY, ©
Diametes top of TRm.. . ., .. B L] ek s 1AL
Top platen to ram when down... . "' Hb Pressure, Ws, per sg. in., L 4075
{Dpening between fods, ., o 1HY: by 12%: ) R.opoom, of crankshait.. Gl s
Floor @0 top of ram.. T e L. Ratio of gearing. ... ......... 1367 ta 1
Size of supply pipe... .. ... 00 llaxx Flour space i, W] b 33
Floor space. with parmp GG b 3 Price of tank, pump and
Extreme helght from floor.. ... = 831, B L e -]
Tatal weight, including motor.. ths 17175 Prwce ol fmolor exim 5

Price, press. purnp, tank and motor S

1500 Ton Hydraulic Heading Press @

is used with pump 2600 (page 17 H} for heading cartridge cases; the fix-
tures used with it are a swinging punch holder for two punches; a bolster
block with three fillers; and a surtable adjustable feed table and stop.  The
valve and piping to the pump are furnished also. Working pressure, 56501

cunds per sq. inch; ram, 26 mches diameter, 6 inches stroke; top of ram,
2934 inches front to back. 34 inches side to side; top platen to ram when
down, 50 inches; opening between rods at front, 3y nches, at sides 151,
inches; floor space of press. 45 by 60 inches; extrems height, 14548 inches

Weight, 5780 pounds. Price with bypass valve, § . 2

Special Knoek Out and Feed, 2000 A, is used with press 2000, page & H;
it is driven by an independent steam pump.

Weight, 8270 pounds, Price, 5
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1000 Ton Hydraulic Heading Press (2ess and Geared

Compound Power Pump izeaa,
! 9

Bypass Valve Patented July 30, 1805,
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1000 Ton Hydraulic Heading Press 2eo8)

The cut opposite shows one of onr embossing presses, see page 3 H,
comnected up with a compound pump, the combination being designed
for heading cariridege coses.  For this purpose press Noo 2089, poage 6 H,
has been fitted with blank punches and dies for heading and with a screw
stripper for removing the case from the heading fixtures.  The valve sup-
plied with the press 12 of a similar design to our Noo 1371, page 140 H, and
it s adjustable 8o as to govern the maximum pressure exerted by the, press.

I of ram with high pressure plungers only acting, 1 Hr]U,:i'_ﬂﬂ'ht."ﬁ per
munute, with hoth high and low pressure plungers, #b inches pec minute
Capacity, 100 tons; working pressure, G400 pounds per ghitare inch,
ratr, 2 inches diameter; maximum stroke, 5 inches; top of ram, 26 mches
front to back, side to side, 32 inches; top platen to ram down, 51 inches;
opening between rods at front, 3 inches, at side, 1244 inches; floor space
of press, 52 by 42 inches; extreme height, 136 imches,

Weight, 33735 pounds, Price with bypass valve, $ ... ...
— +_-

Geared Compound Power Pump zess:

The pump shown opposite is our No. 1064, page 127 H, with all water
passages made of bronze and with a bronze tank. There are three Jow

ressure plungers, 4 inches in diameter, and three high pressure plungers,
g mnch dmmeter, all 5 inches stroke, Thﬂ}' will deliver 120 culine inches
per minute against 300 pounds per square mch pressure from the low pres-
sure side and 575 cubie mehes against S0MK pounds from the high pressure
side; the friction clutch pulley 15 36 inches diameter. 9 inches face and
runs 200 revolutions per minute; floor space, T4 by 54 inches.

Weight, 7950 pounds, Price, 3.
_+_

3000 Ton Hydraulic Heading Press (zsem

12 used with compound pump No,o 2609 for heading large cartridge cases,
The general design and arrangement of the press 1= shown on photo 875,
The fixtures included in the price and weight below are a swinging punch
holder, a die helder and carriage arranged to slide forward so that the
wark can e Lifted from the die, air eviinder for actuating the slide, air
hoist, air valves, knock out block and slide. The walve and piping for
connecting press and pump are furnished alse, Working pressure, 5600

unds per sguare inch; ram, 37 inches diameter, maximam stroke, 6
nches; top of ram 37 inches front to back, 47 inches side to side; top
platen to ram down, 85 inches; opening between rods at front, 3714 inches;
at side, 27 inches; floor space of press, 123 by 50 inches; extreme height,
PO mmehes, .

Weight, 116000 pounds. Price with bypass valve, 8 .
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550 Ton Three Rod Hydraulic Press  ooe:

The illustration shows how o press can be boilt with three upright nods
instead of four,  The three mod presses are in all other respects like the four
rod machines described on page A H,  Capacity, 330 tons: working press-
ure, 25000 pounds per square mehy, diameter of ram, 2 ipches; maximum
stroke, 4 inches; diameter of top of ram, b inches; top platen to ram when
down, 42 inches; opening between rods, 2371 inches: floor space, 50 by
44 inches; extreme height, 97 inches; difference for one inch change in
height of press, 3

Weight, 16520 pounds. Price with bypass valve, §
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Special Embossing Presses.

. Several classes of special embosging presses arc described on the Tollow-
g pages. These include wide spread, double ram, steam plate, solid feame,
acrew and cabbaging presses as well as small presses [or general machine
shap work.

_.‘_

Hydranlic embossing press No. 1113 is of 800 tons capacity with a wide
opening at front, It has four rods and is of the same general design as No.
240G (page 8 Hy, It 15 ueed in emery wheel making. Working pressure,
A ]]n-cmud.a' per square inch; ram, 206 inches diameter; maximum stroke,
_|ﬂ mches: top of ram, 46 imches souare; l:uel platen to ram when down, 21
inches; opening between rods at fromt, 4614 inches, at side, 2214 inches;
Aoor space, G5 by 46 inches; extreme height, 10514 inches; difference for
I inch change in height, %

Weight, 46100 pounds. Price with bypass valve, &
_+_

Hydraulic embazsing press No, 1062 has o wide opening at the front and
has more than the usual distance from the top platen to the top of the
ram,  (Phote 4270 It has four rods and resembles No. 23t in design,
It s wsed in cartridge making. Capacity, 750 tons; working pressore,
480 pounds per square inch; ram, 20 inches diameter; maximunt siroke,
& inches; top of ram, 33 inches square; top platen to ram when down, 62
inches; opening between rods at front, 37 mches, at side, 14 inches; floar
space, af by 4 inches; extreme height, 149 inches; difference for 1 inch
<hange in height, %

Weight, 31870 pounds., Price with bypass valve, 3.
+

Hydraulic press Xo, 1261 is a four rod machine designed for use in mak-
ing wire by squirting lead or fusible metal through a die. The general
design of the press is that of No. 1238 (page 34 H). The die is held in a
suttable holder just under the top platen and the ingot of metal, 16 inches
long and 2}4 inches diameter, 18 placed in i€, The ram starts up and a

unch, carried on its upper end, forces the metal through the de,  The
alder and die are heated by a steam coil,  Capacity, 120 tons; working
pressure, S080 pounds per square inch; ram, 10 inches dismeter; stroke,
1614 inches; top of ram, 13 inches diameter; top platen to ram when down,
451, inches; opening between rods at front and side, 21 inches; floor space,
32 inches square; extreme height, 873 inches. No valves are included
with the press, but a die holder is.

Weight, 5666 pounds, Price, 5.



1225 Ton Double Ram Hydraulic Press 2928



1225 Ton Double Ram Hydraulic Press 2028

This tonl is designed for use where g lomg narrow piece of wark has to
he pressed and for this class of operations the double ram press 8 advan-
tageous on pecount of the economy in material resulting from the design.
The press is made from cast iron except that the tie rods are hammered
steel; the ram is leather packed; no valve iz furmished with the press (No.
3484 A, page 141 H s suitable for use when embossing or kindred opera-
tions are carried ong,

SPECIFICATIONS,

R pasiby s e B iiiei.iei.. toms 1238
Working pressare. ... ..o o000 .00 .. The per sq. 1. 2E00
Drismisber:pl Smmins (s e s P e s S e inches 25
Maximum atrake, . ... oo oL i : 2 11
;Ter of ram, front to back.. ... .... R R - 7014
|Top of ram; sda o Bde: o oommimsem e sy, v a2
Top platen to ram, when down. ., ... v 18
Cpening between rods at front, L T _— v B
Opening between rods at side.. v 25
Size of mlet pripe.. ... L. e b T
Floor totopof mam..... ... FR i o X s
Pl apies Co o s R s s s LR b v T Ly a7y
BExtrefie hEighit s o A s S e A TR RS B o7
e =1 e R v ot cieeesaeines. pounds 48515
[Price, without walve ..o i i sl s . et §  Ziunss




1000 Ton Hydraulic Press

3484
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1000 Ton Wide Spread Hydraulic Press  zasa

This press in connection with compound pump Noo 1064, page 127 H
15 used for stamping cold steel register tops and in order 1o take in the large
sizes it has been made extra wide between the tie rods.  The top and bottom
platens are of cpst arom, suitably ribbed to insure suficient strength; the
ram and crosshead are cast iron, guided on the tie rods: the bolster plates
are of cast iron. the upper one dovetailed for holding the punch holder,
the exlinder is forged steel, the ram being leather packed; the tie rods are
hammered stock, held in place on the platens by cast iron caps; the valve
s Moo 484 A, page 141 H, and is =0 designed that pressure on the treadle
starts the upward stroke of the ram, which stops and heging its return stroke
automatically on attaining & predetermined pressure.  This maximum
thrust exerted by the press is adjnstable.

SPECIFICATIONS,

Capacity.. .. R R A e v TONS AL
Working pressure. .. . ... loooeinoiae oo bs persq. in. 5260
THaEbar: oF LA e s vl e a e e e inches a2
Maximum stroke.oo o ciiiaviaain i . v ¥
Top of ram, front to back. .o oo ine prm o conian - 24
Topof tany, FAe B0 Sl v v rieii e s e bmis & i —aan = - 38
Top platen to ram when down.. . ... . 2 25
Top bolster to bottom balster, ram downo....... .. v 14
Opening between rods at fromt., ..o ... N & 3014
Opening between Tods at side. ¥ o : 1 filg
Floor space of press and valve ... . .. el : M by G2
Floor space of presz, pump and piping. .. .. .. i : 157 by 88
Base sets below the floor ... ... .. 4 25
| Extreme height......... .. e e ; # 1 bg
Weight of press and by pass 1..5,]1{- fiik flacdep oo pounds 22630

Price of press and bypass valve.. . . - B
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600 Ton Hydraulic Press (3242



600 Ton Hydraulic Embossing Press

i
=

3242)

The illustration on the spposite page shows a four rod press made with

the eylinder and bottom platen cast in one picee (rom steel,
12 ribbed and is of strong cast iron;

The top platen
the crosshead and am are cast mon,

the ram working in a copper lined cylinder; the crosshend is guided on the
tie rods, which are of forged steel; the ram 15 packed by leather held on
the end of the ram, No valve or zauge is furnished with the press. A
suitable antomatic bvpass valve 1w No, 3438 A, page 141 H,

SPECIFICATIONS.

Capacity.. ..
| Working pressure. .

Diameter of ram. .

Stroke of ramm, ... ... ... L.

toms
. Wos, per sg, in.

mnches

iT-u]‘rr_-[fam. fodnt s BaEk. e e

| Top of ram, side toside...._..._..

Top platen to ram when down.. . ..

Opening between rods at front.. .

Opening between rods at side. . .

Floot space..... ..
Extreme height... ..

Supply pipe... ..
| Weight, without valve. .

|Frice, without valve, ...

.......... pounds

§

G
SO0
16
12
B
Al
1=
g
15y
Al by 3%
87ls
1lgxx

17340
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600 Ton Hydraulic Press.

The every day demands on the tool department of a factory freguently
call for the use of & powerful short strolee hydraulic press,  We have designed
abowve for this work and we offer it either in connection
I tank
ed Eriplex
L-lib ¥l

the machine shown
with geared t

| {page 123 H) and bypass valve
ymp and tank 3054 (page 120 H)
‘he specifications for the press are
om the '-"I"I'* wite page. A suitable gange 1= furmi

d with the press, all parts

of which [except the steel tie todsy are of cast



600 Ton Hydraulic Press  (ass0i
Tlustrated and deseribed opposite.

SPECIFICATIONS.
Capacity of press......._.... - frms il |
Worling presase, .. . Jihs per s in. ARG
THameter of ram.... . F i R e g | 1 4 |
Maximum strake. ... s o 5 B ¥
Mameter of top of fam.. % ¥ 2l
Top platen 1o ram. when down.. . R e b |
Diarmwter of plug in punch. . .. o % Il
Bottom of plur te ram, when down, | M AN i il a1
Orpening between rods, BT R Tar ; L Sy |
Flaar to top of vam. ... 1L o ik
Extreme height... — = . L ul
Floor spoce of press. . dohn : s, ¥ L A iy 58
Weight of press with -.al-.c P : panimnds 15515

Erice of press including valve and pauge. . . Fare 5

Press 3460 will have the speed of the ram on the upward steole about
Lg inch a minute if driven by pump 2600, Price of press, pump and piping
complete as shown in the cut on the opposite page, $ ... ...
Drawing No. 3537 embodies this combination and the Aoor space s 1II+
by 61 inches.

Press 3460 will have the speed of the ram on the upward stroke about
2 inches a minute if driven by pump 3054, Price of press, pump and pip-
ing, 8. : . Floor space, 106 by 63 inches.

_*_

550 Ton Four Rod Hydraulic Press  iases:

This press has the ram acting from below, the cylinder and lower platen
being combined m one steel casting; the ram is cast iron, packed by flax
packing held in place by a gland: the tie rads are [orgings, turned to form
a guide for the crosshead and held by caps in place on cylinder and upper
platen; the upper platen, crosshead and guides are cast iron. No valves
or piping are furnished with the press but a gange s, The press is held
up by I beams resting on a foundation.

Capacity, 5300 tons; working pressure, 2430 pounds per square inch:
ram, 24 inches diameter; 28 inches stroke; top platen to ram when down,
53214 inches; opening between rods at front, 3555 inches, at side, 1514 inches,
extreme height, 168 inches; floor space, 51 by 56 inches, size of inlet pipe,
2xx.

Weight, 33600 pounds. Price, .. . .



450 Ton Hydraulic Press  iszo

|.J'I1"'\- press has a tank, gauge

. conbrolling valve and |'|-.|.I'|l:|. by g attached
ot outhit for oper
i ) . If the press is to | :
t driven pump should be substituted for the hand |-u*‘np
riedd to such a large ram by any hand

p No. 2, ps

The cylinder,

the motion

cing extremely slow,
123 H, with 73 inch plunger 15 sumta priess.

am and top platen are cast iron, the tie rods ged steel;
the ram is packed by leather held n oa recess m the evlinder. T Tere is n
hardened steel plug 1114 inches in diameter projecting two inches from the
top platen which distributes the pressure evenly over the surface of the
platen.

Capacity of press
inch; maximum stroke
ram when down, 14 1
floor space, 40 by 41 ing
phanger, % inch.

Weight, 10990 pounds. Price, $
Price without hand pump but with bypass valve, §

pump

working pressure,
es; ram, 0 'n-.'h
T

'-*.I |_.'-m:11q|a' PET S(uane
diameter; Lo
]-.. 1|;, 2634 anches;
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250 Ton Hydraulic Press asor)

This illustration shows an hydraulic press with hand pump, hand valve.
tank and pressure gange all mounted together, making o
contained apparatus for embossing medals or similar work, or hubbing
dies. A ]'l-:-l.]'Lit'n:d tool steel plate G inches i diameter projecting 1 inch
below the top platen is let into the center of it in order to distribute the
pressure. Four 3 inch holes, located 1 degrees apart on a 415 inch radius,
are tapped in the top of the ram.

SPECIFICATIONS,

Floor to top of ram, when down ins. 430,
Crpenbng betaween sods AT far,
Diameter of the rods. | . " Hey
-lH-_'I.-:.' A0

{ Capacitv......,..
! 'Working pressure
Diometer of ram
Maximum stroke,

Floar spmuse, abont
Drameter of top of tTam. . . . Extreme heigl
Top platen to ram. when down Wiritht
o P_Th.‘f. mmg:lie. L S

T
Ihs, A0
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400 Ton >olid Frame Hydraulic Press  avan

Bypasz Valve Patented July 30, 1895,

The machine shown above 15 designed to gaide the ram with extreme
aceuracy and to make the dics more accessible from the front than is pos-
sille with the three and four rod machines. The frame is of cast iron, in
one piece, and has carefully fitted in the opening a crosshead which carries
the ]I)‘-‘\'L—"T die.  The upper die 15 held in the frame itsell, The cylinder
and ram are similar Lo these in the standard presses,  The crosshead rests
on the ram but is not fastened to it,  Capacity, 400 tons; working pressure,
B30 pounds per square inch; diameter of ram, 13 inches; extreme steoke,
4 inches; top of crosshead, 1234 inches wide, top of opening to crosshead
when down, 16 inches; width of opening, 1% inches; floor space, 61 by 2414
inches; extreme height, 5234 inches.

Weight, 14500 pounds. Price with bypass valve,
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170 Ton Screw Hydraulic Press  1se7)

The cut shows a special twa rod hydraolic press with the apper platen
adjustable up and down by means of a serew and hand wheel, Tt 38 useful
for tool room or machine shop work,  Capacity, 170 tons; warking pressure,
A000 pound: per souare mek; ram. 12 imches diameter; stmoke, 12 mehes;
top of ram, 24L; inches diameter; top platen up to mm when down, 23
inches; adjustment of top platen, 7 inches; between rods, 30 inches; di-
ameter of hand wheel, 36 inches; Hoor space, 43 by 36 inches; exireme
hewght, 102 inches.  Sumitahle pump or valves can be furmshed with this
press at o small extra cost, but none are included with G

Weight, 8660 pounds. Price, 5.
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200 Ton Hydraulic Caking Press  (aaes:

and Triplex Pump, Motor Driven.



HEENE |

200 Ton Hydraulic Caking Press  (aass
WITH CHECK CONTROL VALVE.

The machine shown in the half tone is used for squeezing the liguid out
of the silver mud obtained in assaving. It consists of a four rod hydraulic
press mounted on the same base with a motor driven geared triplex pump
and is provided with smitable valves and controlling devices for the elec-
tric current.  The cylinder i= of cast iron, copper lined and the ram that
works an it is alse of cast iron, leather packed on the end and serewed to
the crosshead; the crosshead s guided on the tie rods and is provided with
suttable gutters for removing the hiquid that comes from the die; the top
platen 15 cast iron switably ribbed and the forged stecl tie rods are capped
mnto it and mto the evlinder: the basge is cast iron and containe a tank pro-
vided with switable cleaning holes; all piping and wvalves are bronze; a
gauge is furnished with the press: the die is sectional, clamped at top and
battom and Htting leosely the cast wron punch

The operation of the press is as follows; the ram being down, the ddie is
drawn forward and filled, then returned to its place and the ram is started
up and squeezes out the liguid from the mud; at the top of the stroke the
top clamp 15 tightened by the hand wheel and the lower clamp loosened,
the ram during these changes has been held up automatically by a check
valve which is now opened and allows the ram to drop far enough to allow
the pressed cakes to drop onto the crosshead,  Next the ram goes up again
and the die is loazened from the punch and goes down with the ram ready
for another stroke,  The press is fitted with an automatic valve which stops
the upward motion of the press whenever a predetermined pressure s
reached; this pressure being adjustable,

The pump 15 ene of our standard sizes and is designed te run continuously;
it 18 directly geared to a 220 volt, T H. P, direct current Westinghouse
motor which is enclosed; all pniens in the drive are rawhide; the con-
trolling devices include a line switch, a circuit breaker and an underload
and overload starting hox,

The press ram travels up G inches & minute; the silver cakes are 15 inches
digmeter, three in number, each about 114 inches thick and the die is 22
inches high; ram, 20 inches diameter and 18 inches stroke; working pres-
sure 1275 pounds per square inch; pump cylinders 2 inches dinmeter, 4
inches stroke, three in number each making about 5 strokes per minute;
floor space, 80 by G0 inches; height, 97 inches. See alse photo L3760

Weight, 17300 pounds.  Price,
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200 Ton Hydraulic Press  uzae
Eypass Valve Patented July 30, 18956,

The illustration shows a four rod press with the eylinder and bottom
platen ong steel casting. This press can be used for embossing, drawing
or other operations, just as the presses described on page 5 H are used,
ar it may be equipped with steam ]platﬁ as described on the opposite page.
Automatic valve Mo, 1371 i inc uded with the press, Far dimensions,
coneult the table opposite.  The cylinder is copper lined, the ram, leather
pﬂl’-‘kc'll on its end.

——

Mo, 3453 cumhincﬁﬂaﬂss 1238 {described abave) with a | by 4 inch peared
triplex pump (No. 3054, page 120 H). the necessary piping and a tank
being included.  FPress specification is as given UEFDSM for Mo, 1238, except
that the top platen to ram down is 18 inches. The pump moves the press
pam about Gig inches per minute; foor space, 51 by 100 inches, Weight
and price include press, bypass valve, gauge. piping, tank and pump.
Weight, 7400 pounds.  Price, &
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Steam Plate Hydraulic Presses.

For hot and eold pressing various substances and compositions we make
the hydraulic presses described below, which have plates fitted with steam
and water circulation. The outline cut shows such
plates in a press as well as the method of connecting
them by jomnted pipes to the supply stand.  There
are four plates 20 by 10 inches, 3 inches thick,
spaced 6 inches apart.  The ram 15 returned quickly
by the auxiliary cylinders shown on top. Pump
Mo. 1230 {page 1390 H) is shown attached to the
press, the helt ghiplgue:- being convemently located
at the left hand lug valves, opened and closed
by small hand wheels, contrel the ram which may
be kept up as long as desired. This press has the
base and cylinder combined in a steel casting,
the ram bemng packed by a leather ring held in
the casting,

+

Steam Plate Hydraulic Press  men

This press 15 similar to No. 1256 but it has no return cylinders. It is
d.fsignté’rtn carry 13 plates 2 feet square and 2 inches thick, spaced 1 inch
apart, for hot or cold pressing. The hase and cylinder are cast iron, the
ram being packed by a leather ring held in place by a steel gland. Sizes
and weights are in the table below, The press is designed to work from
an accumulator syvstem,  Our accumulators are desenbed on page 95 H.

S —
200 Ton Presses.

7 -
Number of Machine 1191 1238 J 1256 |

Capacity.... .. S ey et o ROTIE 2 200 200
Pressure.................1hs per sq. in. 2080 5100 G100
Diameter of ram. ... ... ... ... inches 15 14 10
Maximum stroke. ... . ..... o e 110 14 16
Top of ram, front to back M 24, 11i 16
Top of ram, side to side.... ..., b 24 ) 20
Top platen to ram when down.. . o 35 o a0
Opening hetween rods at front_ . ) 26l | o4 21y
Opening between rods at side. .. " 2y IR Bl
Floor 5pace... . .oiiaa fae s |40 by 36 34 by 34 | 40 by 44

| Extreme height...._........... e THla &l 111

| Weight of plain press.. _....... pounds| 9400 G Al

| Weight of press and plates.. ... o] 11840 ——— fihiFl
Weight of press, pump, and plates ® - - G5
Price of plain press........--. .- sy 0 (RPNl
Price of press and plates. .. ..., | - =

| Price of press, pump and plates.,  § i ey

| |
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llocccce B

40 Ton Hydraulic Press  zooo &
WITH HAND PUMP (3067).

This press is nzed in cellulowd or similar work It 1= provided with open-
inge for water circulation in the top platen and the top of the ram. The
ram is pumped up by the hand pump until the desired pressure is reached;
it iz then held at this pressure until releazed by the valve operated by the
hand wheel, when the ram settles to its bottom position. A pressare gauge
35 [urmished s an extn,

SPECIFICATIONS,
| Capaeity. ... oo : Cie e cEyiosdy tons ta |
Working pressure. . ... Walad CMos, per so.in. 211M
Diameter of tamnm,......... . -

inches ]
]li.u.}:.i]]'l.l.ﬁ'l'lﬁl'l'f.lkk'- R e ok Nd B e ol
Top of ram, front to back. e e i e &
Top of ram, gide Lo side. . .. ..

b 14
{ Top platen to ram, when down. A 1_']%1;
Orpening between rads at fromt.. ..o, 1 113
Opening between rods at side. S ik 51
Bench space.... ... .-....... 99 Ly 1
Inameter of pump (RRE T R '-1';
Maximum stroke of pump. ... i i b ' 3
Weight of pump and valve. .. s e pounds e
Weight of press and pump. . ... : a4 S
Price of press and pump. .. ... . B

Price of pressure gauges, extra........ g
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20 Ton Hydraulic Press  aaa

For cooling under pressure buttons, eyelets and similar small articles
covered with enamel or hke compositions we have small presses fitted for
cold water circulation i the platens.  The evlinder and bottom platen
are cast together,  The presses are generally made in pairs, cach pair being
accompanied by a steam plate. he g_ump and accumulators used with
these presses are listed on page 114 H, No. 1178 accumulator, {page 101 H)
and Mo, 2600 pump, page 123 H (74 inch plungers), heing suitable for a
battery of a dozen 20 ton presses.  We should be pleased (o quote on
larger sizes of these presses Lo suit special requirements,

SPECIFICATIONS,

Number of Machine 1414 2000 3601 |
CaPATIE o s paina e toms 24 | -+ Ly
Working pressure. ... ... .The. per =q.1n 250 ‘ 20 23
Diameter of tam., ... ... ..... inches A T =
Maximum stroke. .. . . - = 3 [ 2 | 3
Top of ram, front to back.. 130 | 12 14
Top of ram, side to side... .. .. o 11lg 1113 1215
Top platen to ram, when down. . i 21 241 1Ly
Opening between rods at front . » 1134 114 12%4
{Opening between rods at side. i ity an A%y
|Space occupied on bench.. " 17 b 12 |18%a by 120 21 by &4
|Extreme height.. ... ... . t 1744 i 33
Wt R S pounds 340 H10 1450
|Price... . ...... B [ty ]
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60 Ton Hydraulic Press «o22 and 1 3-16 by 3 Inch by 2400
Pound Geared Triplex Pump is02a1, with Direct
Connected Motor.

Bypass Valve Patented July 30, 18595,
See description on next page.

60 Ton Hydraulic Press  (a1e0

Is combined with pump No, 3023 and motor as shewn i photo 1181 to
n that shown above. The motor and tank
the machine is thus shortened appreciably
from motor pump 15 by g Renold Silent Chain All apecifi-
cations given appesite apply 1o this machine except these: floor ta top of
ram when down, 4814 inches; floor space, 55 by 532 inches; motor, General
Electric, 1060 B, P, M
Weight including motor, BE00 pounds.  Price, £

are placed on the base an
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60 Ton Hydraulic Press (a022) and 1 3-16 by 3 Inch by
2400 Pound Geared Triplex Pump 1soz23
Direct Connected Motor.

This apparatus was designed and bwilt especially for the assay depart-
ment at the United States Mint at Philadelphia, The dies shown are bar-
dened flat discs for flattening test pieces. It is however suitable for any
worll up to its capacity, The piping, tank and ram are brass, and the
press cylinder is copper Iined.  All pacling not metallic iz leather, to allow
of using oil in the system. A gauge and safety valve are furnished, The
control valve is our patent hvpass valve, which allows the operator to stop
the ram at any part of its upward motion by hand or antomatically when
a predetermined pressure is reached.  Hawhide pinions are used throngh-
out.  Wiring, starter and switch are included.  See also photo 1083,

PRESS,

CApacHr DEPOeER o s i e g T e Lonts Gl
Working ptesﬂum... e i s 1 e DB DAL B T 234940
Diameter of ram, 14 ... Inches 8
Maximum stroke. . F RO AR Tt iy 2
Top of ram, front to back. . i 14
Top of ram, side to side. . R Rl A s 12
| Top platen to ram, when down . N th 10Ls
| Flaor to top of tam, when dow . VEERY i 45
Cpening between rods at front.. . ... ... .. e Ty y 1234
Opening between rods at side. . PR S R i S
Speed of ram. T ey R b e S .o oo .-inE. per min. 1
PUUMP.
Number of plungers. . .. ... ... .. o e : 3
DHameter u[pplunger.ﬂ... ST R R B . inches 1%
Stroke of plungers. ... .oovievia y y i o )
Working pressure. . : s, per s, in 2401
Revolutions per minute of crankshaft .. e ) Giy
Capacity.. ... .TUL NS, PET TN filis]
Smcnf&m{hargupnpu.. e I [ Fixx
MOTOR.
Size, direct current fE‘mcker-Whee]en ... .. horse power 53
| Vaoltage. . . DM
Reuolutmns pe:r minute. . L e et Q0
IN GEHERAL
Floor space. . A veess.-. inches 81 by 52
Weight 1r_|v;:1.ud1:'|g mntm.‘ N — .. peunds GT10
Price including mator, ., ... BT St i 3 -
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80 Ton Hydraulic Press (aste:

For gpecification see next page.

The presse shown m the cut above was designed for vse with an accum-
latar svstem and two serew  stem stop valves are furnished with it, the

hand wheels operating them being located one either side of the press,

about as high as the top of the ram.  All parts of this press are cast iron
except the tie rods which are steel; the ram s packed wilh leather on its

end: the erosshead is not guided on the tie rods,
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20 Ton Hydraulic Press  (as7a

Tlustrated and described opposite,

SPECIFICATIONS.

!L'a.pacit_v o) 3 o'y .| PP ! | v ow loms it}
Working pressuare.... ... ; ooo..Mhs. per sq. in. 14141
Dhameter of ram, . R LRs ey g s 2 ADEDES 2
Maximum stroke. .. i By i 153
Top of ram, front to back. ... ... .. io i 20
Top of ram, side td 81de... covvi i v isemmioon cw e an s v a4
Top platen to top of crosshead, when down. SR ' 25
Floor line to top of crosshead, when down., T h 36
Crpening hetween rods at front, oo . e Zik
Opening between rods at side. ... TS R, . £ I
Extreme hetght, .. cocvnnmin cmw y " 71 I
Floor space, . to b, by 5. to 5. . SRR B 42 by Sl
Caner OE PP e L e R e " lxx
Weight.. ... . WOV e T S pounds 5135 |

| Price with valve and gauge. ... .. ... . CERRAAe e

_+_

80 Ton Two Rod Hydraulic Press  (soee a

This press is shown on photo 1118, It has the cylinder and lower platen
comhbined in a single iron casting, the ram and crosshead are also in one
piece and it is cast iron, as are also the gnides, nuts and top platen. The
tie mads are forgings passing through heles in eylinder and top platen and
thev are fastencd in place by nuts.  The ram is packed by leather held in
a recess in the cylinder. Capacity, 80 tons; working pressure, 2520 pounds
per square inch: ram, 81§ inches diameter, 100 inches stroke; top of ram,
front to back, 16 inches, side to side, 1815 inches; between rods, 21 inches;
top platen to ram when down, 383§ inches; under side of top platen, 16
inches front to back, 18%4 inches side to side; floor space, 30 by 41 inches;
height, 78 inches; size of inlet pipe, }gxx. Price below includes gauge
anid automatic hypass valve, but does not include any taols or knockont,

Weight, 3400 pounds., Price, §.
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70 Ton Portable Hydraulic Press  ises:

Bypass Valve Patented July 30, 1895,

The illustration shows the [ront of ; draulic press with pump, valve,
waler tank, safety valve and pressure gauge complete,  This forms a com-
pact and self-contained ™ whahle press for all kinds of small work. The
cvhnder is of steel, copper lined, and rests on the bottom platen as in the
standard presses on page 53 H. The total pressure exerted on the work
15 regulated by adjusting the automatic valve {No. 595 A, page 141 H) to
trip when the desired pressure is reached, the ram then IJ:'||.':11||_; at onee,
v Tor the next stroke.  For dimensions, ete., see the talile on the next




70 Ton Portable Hydraulic Press (27em

13 H

Ie press 895 shown opposite with a larger pump replacing the pump
there shown. This change gives a faster apeed to the press ram and is
shown on photo 854, The sizes and speeds are as given in the table balow,

_*_

70 Ton Portable Hydraulic Press (zase

This machine is similar in general design to the cne in ths cut on the
opposite page; the chief difference is in the cylinder which is cast irem and
The crosshead

in DniILECE with the lower platen;

is fitt

1t 15 not oo
with steam circulation and there is a filler attached to the upper

cr lined.,

JI):]atn_-n which reduces the vertical space for tools from 14 to 305 inches.

he valve acts as described opposite,

_+_

70 Ton Presses.

See photos 1305 and 1306,

Number of Machine 895 | 3456

Capacity .. ; . tons 70 70
Pressure............. Tbs per &q. in| 4060 2100
Diameter of tam... . . . inches i) 01y
Maximum stroke, " 2 3
Top of ram, front to back. . | 16y 18
Top of ram, side to side... . 1334 | 14

| Top platen to ram when down 12 14

| Dpening between rods at front. . 124 15

| Orpening hetween rods at side. .. Alg 7
Floor space. .. ... . 34 by 32 Ly 44
Extreme height.... . | [ i
Diameter of pump plungers. | e | 1%
Stroke of pump plungers. .. i 3L 4
Number of plungers... .. | 3 i
Speed of driving pulley .. R | 135 a0

| Diameter of pulley . : mthes 24 i

| Face of pulley.. ’ 3 [ fly
In 1 myin. Pt MOVes PTESS TATIL., | 8 23
Weight complete.. . opounds LHEO 0
Price with wvalve anﬂ JECTGTER £ |

aT7aT

T0
AL

@i

=
1155
1334
12
1215

Rlg

54 by a8

B
1
El
3
243
an
54
18
2700
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+0 Ton Four Rod Hydraulic Press  (asaz
with Hand Pump zesm

This machine has an unusually high tool space and as it has its own tank
and ganpge it is self contained and independent of any source of power, In
seneral appearance the press resembles No. 3578, page &0 H; the pump
is n'lmmtn:ci on the right hand side of the lower platen as shown on page
36 H; the eylinder is copper lined: the lower platen, upper platen and ram
are cast iron; tie rods are machine steel; the crosshead is cast iron and is
not guided on the rods; the tank is cast imon and is bolted to the rear of
the prress,

SPECIFICATIONS,

Capacity.. . ... S SR —— . toms 40
| Working pressure.. . <. oo e aniann ... .M per sq. . 1640
| Diameter of ram .. ... .. dE inches b

Maximum stroke. ... AEL o = 5
| T of ram, fromt to back.. oo ; Ly 12

Top of ram, side to gide..... ... B — - 187

Top platen to tap of crosshend when down. ... N 33
| Dpening between modg ab Tronk.. ..o i o 14
| Dpening Belween rods at (=11 o] - [T SRR 38 i Glg

Floor space, [ to b, by 5 tos P . o 41 T i1

Extreme heght, R e e Bl Tt S - 70

Weight. .. .. e s e F e pounds) 265
| Irice, including pump, tank and gauge. ... ... . £ |

18 Ton Four Rod Hydraulic Press  azra

5 vsed for pressing studs into a previously dreilled casting.  The press
stands on a pedestal and has the lower platen bored out 1o receive the 51;-
mech ram; the crosshead is guided on the four steel rods and has the ram
cast solid on it the top platen is ribbed,  There iz ne gauge with the press,
twa gerew stem stop valves are furnished and the press 15 designed to re-
ceive its waler from an acoumunlator system. The ram is leather packed
on its end.  Capacity, 18 tong; working pressure, 1520 pounds per square
inch: stroke, 6 inches; top of crosshead, 15 inches square; Lop platen to
crogshead when down, 18 inches; foor to top of crosshead, 3905 inches;
floor space, 27 by 24 inches.

Weight, 1150 pounds. Price, §
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6 Ton Portable Hydraulic Press 1043

Designed for pressing paper, felt or fabrics of any kind where a light
pressure quickly applied is desired.  The press can be attached ta city
mains, an acoumnlator system or a small pump. Capacity, 6 tons; working
pressure, 430 pounds per square inch; diameter of ram, 3% mches; maxi-
mum stroke, § inches; top of ram, front to back, 26 inches, side o side, 32
inches; top platen to ram when down, 12 inches; opening between rods
at front, 3 inches, at side, 24 inches; floor space, 30 by 30 inches; extreme
heqght, 63 inches.  Suitable valves ar pumps will be furmished with this
press at a small extra cost.

Weight, 2020 pounds, Price, 5
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30 Ton Screw Hyraulic Press (zses) and Geared Triplex
Power Pump (2es9

Bypass Valve Patented July 30, 1895,

The comlanation of these two machines results in a sell contaimed plant
for making large packing rings, and it will be found useful in other capaci-
ties as well,  The table shown in front of the press is separate from it and
can be moved away if desired.  The use of electricity if available for trans-
mitting power Lo the pump makes it possible to locate the plant without
reference to existing lines of shafting and afiords a convenient wav of econ-
camizing power while the packing rings are setling, i



30 Ton Screw Hydraulic Press  zess
WITH CHECK CONTROL VALVE.

The upper or stationary platen is adjustable up and down by means of
the screw and handwheel shown, The mam is of cast iron packed on the
end and works in a cast iron cvlinder, copper lined. The platens and top
frame are of cast iron, the adjusting screw and tie rods of steel,  The valves
are designed so that the power exerted by the press increazes until it reaches
& predetermined limit, then the supply is bypassed and a check valve holds
the ram (still under pressure) against the work until the packing has set,
when the pressure is released by hand. Capacity of the press, 30 tons;
working pressure, 1200 pounds per sequare inch; ram, 8 inches diameter,
18 inches maximum stroke; both platens, 48 inches square; bottom platen
down to upper platen up, 24 inches; adjustment down of upper platen, 16
inches; opening between rods at front, 515 inches, at side, 211§ inches;
floor space without walve, 66 by 80 inches; extreme height, 106 inches;
floor to top of table, 36 inches; top of table, 48 by 28 inches. The price
given below includes press, valves and table.

Weight, 120010 pounds, Price, .. .

+

1:: by 4 inch Geared Triplex Power Pump  izes9
ELECTRICALLY DRIVEN

The illustration shows our pump No, 1668 A, page 120 H, mounted with
a tank and motor on a base plate. The motor is 715 horse power, direct
current, 230 volt General Electric; the pump has three plungers, each 1%
inches diameter, 4 inches stroke and will throw 2015 cubic inches of water
per minute against 1400 pounds per sguare inch pressure; ratio of gearing,
4 1-12 to 1; pulley, 30 by 414 inches, 245 revolutions per minute; discharge
pipe, 1 inch double extra; floor space, 36 by 32 inches.

Weight without motor, 2360 pounds, Price, 5.
Weight of motor, extra, 540 pounds, Prige, $
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Hydraulic Cabbaging Press  neee)

This machine is designed for compressing loose sheet metal scrap into con-
venient form for handling and remeliing in crucibles. It is a towo rod. up-
right hydraulic press with two pots for receiving the scrap and holding it
during the operation, combined with suitable controlling devices,

The operation is as follows:  The false bottom of the pair of moulds
shown extended cutward at the right is closed and the moulds flled with
scrap, which is packed tightly by hand. The other, shown between the
upright rods, is swung out to the left to be emptied and the filled moulds
swung in. By stepping on the foot plate mear the floor at the center of
the press, the comtrol valve is closed and the ram beging to rise. The
moulds are carried up over the plungers attached to the top platen and the
scrap 15 compressed to the required thickness, the press stopping automat -
ically and the ram falling. The moulds are swung out and the false bottom
lowered so that the compressed serap or “cabbage” may be pounded out
with an iron bar.  The operation is repeated, one set of moulds being filled
while the other is being compressed.

The press has two mods and its base and cylinder are cast together. It
should be set on a foundation so that the top of the base comes about 6
inches above the floor, the operating valves and piping coming in a pit
underneath. The swinging moulds are made double, each pot having twao
openings 3% by 12 inches and 24 inches deep.  The finished cabhage is
Glz by 5'a by 12 inches and weighs from 25 to 40 pounds according to
the nature of the scrap used. There are two styvles of moulds in use, one
of which has a sheet steel slide for its false bottom, the other a cast iron
swinging bottom (moulded to fit end of plunger) which is opened and closed
bwv a lever and toggle. The water pressure required to form the cabbage
is from 800 to 1200 pounds per square inch and a power pump (No. 1668 A,
page 120 H) with capacity for driving ram about 2 feet per minute is recom-
mended, although it may be drven from a steam pump or accumulator
if they are available. Capacity of press, 45 tons; working pressure, 1200
pounds per square inch; ram, 9% inches diameter; stroke, 24 inches; top
of ram, 18%; inches wide; top platen to ram when down. 60 inches; opening
between rods, 32 inches; foor space, 46 by 30 inches, extreme height,
125 inches,

Weight of press, 8380 pounds, Priee, $...... .. .
Weight of press and pump No. 1668 A, 10870 pounds. Price, & .
—4—

If two presses are operated by one pump, a modification of the controlling
mechanism locates the valves on the pump itself, connected with the trip
on the press by wire rope or chain.  Pump No, 1713 (page 124 H) can be
used to run two presses,
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60 Inch Pipe Tester (2s28)

This press, illustrated on page 50 H, is used to test cast iron water pipes
for bursting. It consists of a stationary head connected by three horizon-
tal tic rods to a eyvlinder head which contains a ram that 15 used to move
the traveling head shown suspended from the rollers on the upper tie rod.
The heads and hase plates are of cast iron, the tie rods forged steel, with
nuts made from steel castings, The ram 15 rubber packed.

The operation of testing a pipe is as follows:  The pipe 15 run out from the
floor on skids over the pit until it 15 in the middle of the machine. The
lift, described below, is started up and the cradle on its top lifts the pipe
off from the skids and centers it in the press.  The traveling head iz moved
forward against the end of the pipe and the force exerted by the ram seals
both ends of the pipe by pressing it against suitable gaskets held on the
heads. Water is run into the pipe from a tank and when full the test pres.
sure 1= applied from an accumulator.  After the test the pressure on the
ram is released and the counterweights draw the traveling head back. the
water in the pipe falling into the pit.  The lift is lowered and the pipe set
on the skids and ralled away,

The lift (Photo 670} is of 12}4 tons capacity and is operated by water
under a pressare of 125 pounds per square inch, The ram is 16 inches
diameter, 23 inches stroke. Supply pipe, 2 inch common. It has suffi-
cient range %0 that 24 inch pipe can be centered in the press by its use,
Weight of Lit, 3670 pounds.  Price, &

The skids and gaskets used are not furnished by us, nor do we include
operating valves. The accumulators used for the eylinder supply are
those mentioned on page 104 H as having weights held on by removahle
pins.  For the smaller sizes of pipe the pressure shonld be decreased by
detaching several weights,

——
30 Inch Pipe Tester ase:

This press resembles the larger machine des-
cribed above.  As the small cut shows it is of
the same peneral design cxcept that the lift
w operated by hand power, By tuming the
wheel shown near the cylinder head, the power
jacks shown can be made to lift o small pipe
and center it.  As small as 12 jnch pipe may be
tested in this press, The gaskets and valves
are not included with it
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Pipe Testing Plants.

The following table gives weights and prices of the various machines
included in pipe testing plants operated as described on the opposite page.
The general layout of such a plant depends a0 much on individual condi-
tions that we give an approximate price (subject to revision) on the piping
and valves necessary.  The pumps and accumulators are furnished mounted

together,
Size of Machine 60 Inch 30 Inch
a. Pipe Tester. i No.|| 2428 | page 52| 1366 | page 52
b ﬁccumulattrr [Ut oy ]1ndur o430 | 105 | 13664 105 |
¢. Pumpforevlinder....... ... " || 16884 121 || 3023 1o2 |
d. Accumulator for testing.,. . . 2480 | 08 [l 13608 08 ‘
le Pump for testing... . ........ 2600 | 123 | 2609 123
| 'Weight and price ofa.... ... ths, | 96400 s . loso0ols :
wow e ey e logomg | BZ50 |
I % sV g i & I A0 | . 1700 ... |
. A 8130 DH00
R e e A | T ) 1130
Approximate price of valves :u.nd p- mg. ....... — l

—_——
Bulkhead Pipe Tester.

Thizs was made for the purpose of applyving test pressures to a pipe line
under construction. It is for 36 inch ppe and 300 pounds per square inch
pressure,  There i3 a false end which fits the bell end of the last pipe laid,
the joint hetween being rubber packed. In this false end moves a ram 38
inches in diameter, which rests agamst a temporary bulkhead bailt across
ihe excavation for the pipe,. When water is let into the pipe line from
above and the test pressure applied, the thrust of the ram, however much
the bulkhead may yield, will keep the rubber packing tight.  Stroke of
ram about 16 inches.

Weight, 3126 pounds., Price, $.....coovrveennnn

We will be pleased to answer inquiries in regard to pipe testers of other
sizes than those listed and to recommend accumulators and pumps for use
with them. Prices on complete plants including the necessary valves and
piping will be furnished on application.
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Hydraulic Tube Testers.

These machines are used [or testing for bursting, brass, copper or olher
metal tubes, with an hydranlic pressune of OO0 pounds per soquare inch or
leas,  The tube to be tested is placed m V oways by the operators—one of
whom stands near the cylinder head on the left hand, the ather at the
moveable head on the right —between the flanges on the ends of these heads
To these Hanges are attached by clamps sheet rubber gaskels, between
which the ends of the tubes are sealed by screwing up 1o one end of the
tube a shiding piece in the movable Tead amd thos making the ends tight.
As soon as this is donme, a valve in the moveable crosshead is opened to
allow the air to leave the tube as it iz filled with water coming through the
large valve l’:{mmlrd by the foot treadle. A= soon as the tube is filled the
pir valve and the large valve are closed, and the test pressure applied by
the hand valve on the stationary head.  The pressure s let off by opening
the air valve. The sliding piece 15 then screwed back, unsealing the tube
and allowing the water 1o fall from it into the bed. A woaden trongh (not
shown in the dllustration) 1= under the bed, shghtly inclined toward the left
hand end of the machine. The water runs [rom the bed to the trough,
from which it may run to a sewer, or a cistern and be pumped to an overhead
tank and used again for filkng tubes. The moveable head is adjusted to
any position on the bed, and 13 held in place |_1_1.'(5_1i|:.\. wlhich go throngh holes
in the side bars.  Tubes of any size smaller in dinmeter than the maximum
size given in the table below, down to 13 inch. mav be tested,  Chur pat-
terns are made in such a way that machines may be made of any length up,
from the shortest with a maximum capacity of a tube six feet long, varving
by five feet.  Valves, V wavs and a gasket clamp plate for the maximum
size tube, and a wooden tromgh with the papes ronmng from the bed oL,
are furnished with the machine, Other sizes of claomp plates extra,  The
test pressure is generally applied from an accumulator, upon which we are
prepared to quote.

T4 Inch Machine | 9 Inch Mackine
SPECIFICATIONS e { Kk
(Outside diameter of largest tube which can I
| 3T e R B P T3] - | 414 i 0
Size of pressure supply pipe.............. " i x 3 x
Size of filling supply pipe. ... ..., & 2 Cam, 214 Com.
Center to center of holes in side hars. . 3 13 2
BT Rl L e e e - B an | a3
e o ST | ht—Feends " Price~Dollars
CoTIT T A s,
GivenBelowandShorl’) gges 2004 2985 2984 2085 | 2984
[0 7 = - D B R 1229 | 134 ENIC 45450
T e S e 1734 181y 434 5400
18 e iaee | 2oy | BBY 53000 | G200 |
Bty ozTeg a1y [ NS0
] A T S dd3q a3y GRS | T
Bl | AT A8t TESH | =TI
P [ e R O 0 5 4583 2500 ‘.Ié_ﬁﬂ

*Photao 162,
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Double Acting Vertical Drawing Press woan

In cupping blanks from flat circular sheets, the buckling of the blank can
be prevented by the use of a holder, This presses on the blank sufficiently
to keep it flat while it 1= being drawn in toward the center of the die.  The
press is of the vertical class with four supporting rods and having an aux-
ilinry hydraulic cylinder operating the blank holder through toggles, The
main evhinder 15 of cast iron, the upper head holted to it and the lower head
screwed in,



LR
=1

Double Acting Vertical Drawing Presses.

The piston is packed by rubber rings held in place by suitable plates.  On
the lower end of the piston rod the punch ig held.  The base is cast iron and
rests on a foundation, the die being holted to the cop of the base, and the
cups, after paszing through the die, fall out on to the foor through a hole
in the base. The auxiliary cylinder is balted to o frame attached to the
under side of the base, the end of its pigtom rod heing commected Lo o pair
of toggles, one end of which is held in the base and the other linked to the
upright rods attached to the blank helder and shown i the cut hetween
the supporting rods on the sides of the press. The press s controlled by
valves actuated by the three handles shown at the left.  One regulates the
actiom of the blank holder, ancther starts and stops and the third reverses
the main piston,  The presses are driven from an accomulator svsten.

SPECIFICATIONS.
Number of Machine 1037 10ETA
Diameter of piston.. ... ... ....... . inches = | 16
Length of stroke. .. ... ... .. . e ] b1 | 20
Capacity, pushing........... ... .. ... to§ns ke 1005
Working pressure... .. ..., .. oo Mhe per sg.oan. IR T
DHameter of pston rod., i : imches 1] i
| From floor to top of bed. .. IR o b 241
| Top of bed to blank hu]d.er ugp. . RRSH o | 17 17
| Top of bed to ram when I:Im\n... S | 1744 Tl
| Stroke of Blank holder. ... ... .ooouonn " 434 Hla
Diameter ausiliary piston, .. e | fi fi
Top of base front to back. ... 3 4 24 |
Distance hetween uprights at bed. ... . . - 21 21 I
Dhameter hole through bed... ... ... .. = 12 12 [
Floor space..... . s T e " 54 by 32 hd by 32
Size of supply pipe...... ... y L e 2x I
Extreme height. .. ... ....00. 0. . inches 1063y 13, !
2 G TE v N e to e et . pounds HSEL 10
5 T T S e A Ve R e e e 3




22 by 474 Inch Vertical Hydraulic Drawing Press (zzas:
ACCUMULATOR DRIVEN ~ WITH AUTOMATIC REVERSING VALVES,



a4 H

22 by 471 Inch Vertical Hydraulic Drawing Press (2zas.
ACCUMULATOR DRIVEN.
WITH AUTOMATIC REVERSING VALVES,

The press shown in the cut on the opposite page is similar to the hori-
ziomtal presses described on page 82 Ho It is used to make large shallow
cups from flat cirenlar blanks and also for the first dmwing operations on
cartridge cases. The die holder is bolted to the top of the bottom platen
and the blank is pushed through the die and Lase into o recess in the founda-
tion,  The handle for operating the pilot valve by hand is on the front of
the press and hidden from view by the upright rail.  This press is fitted
E‘Jth the same automatic controlling devices that the horizontal presses

ave,
4_
22 by 50 Inch Vertical Hydraulic Drawing Press (zese:
DIRECT DRIVEN.
WITH AUTOMATIC REVERESING VALVES,

This press is of a design similar to the one shown on the opposite page.
It is shown in photo 564 The chief distinctions between the two are that
this one 15 directly driven by a steam pump (a power pump could be used
mstead if desired) and no accumulator is used. The automatic reversal
described on page 63 H i# included and an additional feature is that this
%ress can be stopped automatically at the top end of each stroke if desired.

he pump and accumulater shown on page 107 H are used to furnish the
power for the automatic valves.  This press is designed to stand on a founda-
tion coming up through the foor far enough to allew the cups to slide down
a chute onto the foor, The price and weight below include piping and

tank.

SPECIFICATIONS.

Number of Machine 2249 2696 |
R . . ) I _
|\ Diameter of piston. . K] inches a3 23
ILength of Bteolze:. oot ot s = 47 1y fily} I
Capacity, pushing..................... to§ns TEHE 1Ll
[Working pressure............. ... hs per s, in 10 LN
|Diameter of piston rod.. ... . v +a.. inches 14 1L |
{From floor to top of base. . ... .. ... i 24 42 [
[From top of foundation to top of base. . I 24 24 |
Top of hase to ram when down. . ... .. o 16 11l
{Top of hase, front to back.... ... i % 34 i
Distance between uprights at base .. . = 321y a3y |
Diameter hole through bed, . ... ... .. v 16 11kg
Floor £pace i vhd o b i e T " G2 by 48 T by T3
Size of supply pipe......... . L 4xx 4ux
Extreme height ... ..., | iy i inches 195y 2L
BRI e = i i o At oo pounds| 4260600 | 43504
Price. . S e et o e TR PR e 2 e H
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Hydraulic Drawing Presses.
ACCUMULATOR DRIVEN. WITH AUTOMATIC REVERSING VALVES.

These machines, illustrated on pages 55 H and 60 H, are used in the man-
ufacture of cartridge cases—as large as 6 inches in diameter—or for drawing
large short tubes of similar dimensions, With the valves properly adjusted,
the piston makes itz stroke and returns automatically, the attendants
merely feeding the material to the press and removing the finished work,

The horizontal presses, of which No. 2250 (illustrated on nage 80 H) is
a type, are two rind machines, the rods passing through castings which serve
as columns to separate the die head and cylinder. The die head 15 of cast
irom, with a large cast iron die nut,  The end of the piston rod, which holds
the punch, iz supported and rigidly guided by a erosshead sliding on the
hed.  Suitable adjustments for taking up wear are provided,  The cylinders
are of cast irom, both heads being bolted to it the joints between them lead
packed. The piston has square flax packing with suitable provision for
repacking and tightening. Square flax packing is used also for packing
the piston rod in the front head  Sizes and dimensions of these presses are
given in the table on page 61 H.

The operation of a horizontal machine is as follows: The cases to be
drawn are placed on the wooden table and pushed, one by one, into the
feed shide shown just back of the die head.  Upon v.‘:'ntcrin:[-; the feed alide
each case is gripped by wooden jaws operated by turming a handle, the
feed slide then being moved over central with the die. The punch, held
i the end of the piston rod, comes up and pushes the case through Lhe die,
The valves reverse the ram and the case is stripped from the punch by the
die. While one case is being drawn, the nest is placed in the feed slide,



o H

The action of the automatic valves is as (ollows:  On the upper rail are
mowunted dogs which are connected by shaftz to o small pilot valve, When
a pin, carried by the crosshead, moves one of these dogs, the accumulitor
pressure is admitted to one end of a cvlinder carried on top of the main
cylinder.  The piston of this small cvlnder s attoched directly to the
reversing valves, one of which is located on each end of the main cylinder,
and its matien throws both, resualting in the reverzal of the mam piston.
The operator has within reach a handle whereby he can reverse Lhe bench
at will. The dogs can be set so that the stroke can be varied in length or
relative position as desired. There is a throttle valve, shown in the illus-
tration, which acts also as an alleviator and serves to regulate the speed
of the bench,  There should b a stop valve—naot furnished with the press—
placed in the piping leading from the pipe line and this should be used to
stop the press. We furnish anchor plates and holts, also suitable founda-
tion plans.

The illustration cn page G0 H shows the 18 inch press {XNoo 22300 ot is
algn shown in photo 4584, The 16 inch (No. 225310 has the same stroke as
the 15 inch and is also used in drawing operations.  The 12 inch (Na, 2255
has a shorter stroke and has but one length of cvlinder, otherwise resembling
the 18 inch, It is used i carteidge manufacture for the tapering opera-
tioms, With the 22 inch upright press (Mo, 2244, page 58 Hi, these presses
constitute all the drawing presses needed i the manufacture of large car-
tridge cases. All are designed for use with an accumulator svetem. For
a cartridge plant with one of each of the four presses, we would recommend
ome mocumulator, No. 1722 (page 100 Hp.  The size and speed of pumps,
whether steam or power pumps, to be used with the system will depend
om the desired daily output of the presses, and we invite correspondence
regarding the piping and pumps for use with any propesed plant of this
ceneral character.
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Horizontal Drawing Presses
DIRECT DRIVEN, WITH AUTOMATIC REVERSING VALVES,

+

12 Inch by 8 Foot Hydraulic Drawing Press (2ess:

This is our No. 2253, page 61 H, fitted for tapering rapid fire cartridge
cases, It can be used also for drawing them. The machine as here illus-
trated has a knockout for use with the tapering attachment, a tube support
and the automatic reversal described on page 63 H, and in addition it ean
be stopped back auwtomatically each stroke if desired, or the ram can be
stopped at any time at the will of the operator. It 15 designed to be direct
driven from’ a power pump, and the weight and price given below include
piping and a tank for a layout where the pump and press are located close
together. Diameter of piston, 12 inches; length of stroke, S feet; capacity,
pushing, 5614 tons, pullng, 42 tons; working pressure, 1000 pounds per
souare inch; piston rod, 6 inches diameter;, from floor to center of die head,
A0 inches: from rails to center of die head, 7 inches; hole through die head,
113 inches diameter; floor space, 305 by 40 inches; size of supply pipe,
3 inch double extra.

Weight, 20070 pounds. FPrice, $
_+_

18 Inch by 10 Foot Hydraulic Drawing Press  zesa

Is used for drawing only, otherwise is similar to Noo 2695, described
above. It is shown on photo 860, [hHameter of piston, 18 inches; length
of stroke, 10 feet; capacity, pushing, 127 tons, pulling, 95 tons; working
pressure, 1000 pounds per square inch; piston rod. 9 inches diameter; [rom
floor to center of die head, 30 inches; from rails to center of die head, S
inches; diameter hole through die head, 1114 inches; floor space, 3]-1 by 47
inches; supply pipe, 4 inch double extra.

Weight, 45020 pounds. Price, $. .

o=

Similar machines designed to be driven from an accumulator system
are described on page 82 H and dimensions are given on page Gl H.



12 by 60 Inch Vertical Hydraulic Drawing Press  usem
ACCUMULATOR DRIVEN. WITH AUTOMATIC REVERSING VALVES.
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12 by 60 Inch Vertical Hydraulic Drawing Press uee)

ACCUMULATOR DRIVEN.
WITH AUTOMATIC REVERSING VALVES.

The press illustrated opposite is used to redraw cups (such as No. 1037,
page 57 H makes) into forms suitable for finishing in horizontal draw henches
(page 88 H). There are two tie rods in this machine, one within each rail.
The rails guide the crosshead rigidly and also form o support for the oylinder,
Rubber pacling is used on the piston, square Hax on the rod.  The cylinder
is cast irom, the upper head bolted on, the lower serewed in. The punch s
held in the lower end of the piston rod.  The base and mils are cast iron,
the tie rods forged steel. This press is fitted with automatic controlling
valves similar ta those deseribed on page 63 H. The power used 15 derived
from an accumulator system.  We can attach special valves which will
cut off the accumulator supply and substitute low pressure water to move
the ram during that portion of the stroke that requires httle power. The
upright shaflt in the cut connects with a throttle valve and is used to stop
the machine., Provision is made for operating a stripper in the die bed
from the crosshead.

SPECIFICATIONS.
| Diameter of piston. ..o o0 00l lcddi oo oo, ineh 12
| Length of stroke. ... ....... : ; o R " Gl
Capacity, pashing.... . ovvvneriaon.. v e o o s AL Hila
Workang pressure. .. ..oo..oovoo ol s G The, per sg.in THI
Diameter of piston rod.. ... . el SRR R PG 1 ) -] i
From floor to top of base, ... 4 20
| Top of base to ram when down. . .........oooono.. H 5
Ton of base, front toback....... .. 1 u 232
Dhstance between uprights at base..._...... ... .. .. 1)
DHameter hole through bed.. ... ... .. .0, . £ {1}
A FaTal o -y - ] SRR e i kh 54 by 24
Sizeof supply pipe.... ..o iaii i v 4
| Extreme height..... . .. iR R e 16
L £ o e S ey T e e pounds 12070

L T A N e A S T : r A A Il L ]




Vertical Drawing Press usasr and Pump 1aas a

This press is suitable for making & great variety of drawn work. With
the pump (see page 117 H) and connections shown it forms a convenient
plant for use where a single hydraulic press is needed. The press s of the
same general design as Mo, 1807 (page 67 H). Dimensions of the press are
piven in the table on the next page. The valve shown is used to stop or
reverse the press at will, It is listed on page 145 H as 1344 B, If the press
g to be run from an accumulator system a different valve should be used.
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Vertical Hydraulic Drawing Presses.

Vertical hydraulic deawing presses Nes, 1260 and 20806, Hsted below, are
similar in general design to the press shown in the cut on the opposite page,
Press No. 1260 will draw cups up to 5 inches diameter, 30 inches Jong. Tt
can also be used as a blanking press.  The valve, No, 2086 A, page 145 H,
which 1% included with both of these machines, is designed for use with a
steam or power pump and is mounted on a separate foundation.  If used
with an accumulator system, other valves are required.  Press 27406 (photo
S67) 18 of the same general design as 1344 opposite, and is driven in the same
way and has the same kind of valve.

SPECIFICATIONS,
e e | | | |
| Rumher of Machine | 1344 2746 1260 &6
|
| g : [ fic = T
Diameter of piston. .. ciwevoy imches 12 14 | 2 2
{Length of stroke. . T 4 W | a6 56
[Capacity. pushing................. €& 114 154 125k | 157
1
Working pressure. , , pounds per square inch ari 200 L] 10
Thameter of piston rod. .. . inches 5 7 ] il
!me Aoor to top of hasze. p L 24 26 o 4
ITop of base to ram when down. .. " 7 11 14 14
Top of base, front to back.. ... ..., I | az an ) S
| Distance between uprights st hase... B 1085 225 i A0k
‘Diameter hole through bed. ... " H Gts 14 14
'Fm ApAce i L i 47 by 86 | A% by 35 55 by 40 | i85 by 48
F ol 1
IE:me hasght... oo o e | ee ME | 200
!Sq':r: af supply pipe.. ..o i 1= 1iams #x 3=
|“r‘.-mht G el prounsds gani | 1AVO0 17625 BOTED
!'Price...... 5 T [ el [ s
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113 Ton Vertical Hydraulic Press (2esm
12 INCH RAM. 16 INCH STROKE.
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113 Ton Vertical Hydraulic Press  (2es7)

SLOW SPEED.

. This press is designed especially for lead peneil work, to be wsed in press-
myg graphite through melds, but it may be used for any purpose requiring
a press of this type whese the wark is such that a slow ram speed is required
For ordinary speeds the valve is so small that excessive throttling would
cut down the pressure.  The evlinder is copper lined, and the piston rod
15 copper coversd.  The valve is of the screw plug tvpe and is desioned to
b used with an accumuolator svstem, i

pefim

30 Ton Vertical Hydraulic Press (soz2s:
SLOW SPEED.

This press iz designed especially for lead pencil work, to be vsed in press-
g graphite through molds, but it may be used for any purpose requiring
a press of this type.  The cylinder is copper lined. and the piston rod is
copper covered; the valve is of the screw plug type and is designed to be
used with an accumulator system.  Note the cut of this press on the next

page.

e
SPECIFICATIONS.

I Number of Machine | 2057 3025
Diameter of pagtom, oo o0 iioiinL inches 12 6l
\Length of stroke., . . . . A * 154 | 15
Capacity, pushing...... ... -y wsn bong: 113 | dilla
|Working pressure................Fhs per aq, in, 200} | M
Diameter of piston rod.._. .. I ol o’ T 3l
From floor to top of base. . ... ... ... 55 'fl-l_i | 235'4
|Top of base to ram, when dewn....... .. 5 25 244
Top of base, front to back.............. M 25 22 |
|Distance hetween uprights, at base... ... = 111g 15
\Diameter of hole through bed....... ... . 2 4 | Alg
i'E:\;tremfh:ight.................... 4 Hd 131 | 59
[FIaoE SPACE. .y . v L 3 2 by A4 24 hy 41
|Size of supply pipe.. o cvviaa e o 1xx | Agma
!S‘i.zl: of exhaust pipe............o... i N L comman | 3 common
Aimights . CirialiEna & R 'pu:ndsl ki | 2390

1 20 o PO




H

30 Ton Vertical Hydraulic Press

6 1-4 INCH EFAM,
See preceding page.

(3025

15 INCH STROKE.
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40 Ton Hydraulic Press  (aisa

This press 15 roomy in the tool space, and in consequence can be used in
making large trays, and for sinular operations in the manefacture of Lhin
metal abjects. or it can be used for drawing through a die, the removal of
a phig in the bottom platen giving a hole through the bed 16 inches in diam-
eter,

The reversing and bypass v
The piston 18 71y inches
2000 pounds per square inch; piston rod, 417 4
capacity 40 tons; floor to top of lower platen, 23 in
end of ram when down, 14 1 %, top of lower platen is inches front to
Facl, and 80 inches in the clear between the uprights; floor epace, 56 by 42
inches: extreme height 100GLg inches; supply ppe 11ixx.

Weight including valve, 7745 pounds,” Price, §

e is adapted for direct connecting to a pumgp.
neter, 41§ inches stroke, working pr
inches diameter; pushing
| lower platen Lo
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18 Inch Three Rod Hydraulic Push Bench (2104

ACCUMULATOR AND DIRECT DRIVEN.

Thez bench iz used for cupping blanks and for the first drawimgs of the
cups, for drawing tubes started on a larger machine or for breaking down
tube castings.  The cups and tubes are drawn over an arbor or punch when
the bench is used for pushing. It is arranged to be driven directly from a
pump {20 pounds pressure] or from an accumulator svstem (1000 pounds
pressure), all the necessary valves for operating from either system at will
being provided. It is shown on page 74 H and alse in photo 5449,

The die head is connected to the cyhnder by three forged steel rods,
the top one slightly to one side of the center of the machine, so as to give
room for handling the tubes by overhead hoists. These rods are inclozed
by the rail above and the bed below.  The die head has o stripper attached
to it, there being two bromgze blocks (easily changed to fit different sized
punches) which are moved in behind the tube by tumning either of the
handles shown.  The return stroke of the piston moves the tube against the
blocks and removes it from the arbor.  The stripper can be swung around
out of the way if desired. To prevent sagming of the longer punches during
drawing, a saddle is provided, which follows the crosshead away from the
die and stope at half stroke, returning to the die with the crosshead. It
gwings out with the turret and supports the arbar while the tube is placed
over it. ‘The arbor is held in and keved to the turret on the crosshead, Ta
do away with the necessitv for any unreasonable upsetting of the ends of
the punches, there are four holes in the turret, 6, 5, 4 and 2 inches diameter,
only one of them holding a punch at any one time. There is a wedge ad-
justment between the turrel and erosghend to take the throst due to push-
ing the tube through the die. The crosshead has bronee shoes between it
and the bed. The bed is cast iron and is arranged for use as a setiling tank
for vil.  The cylinder is of the hest charcoal iron, its heads leather packed,
the front head Lolted to it and the rear head held in place by clips easily
removable after taking off twa balts,

The pistom and piston rod are of forged steel with sguare flax packing for
the piston. This packing is removed or tightened by removing the rear
head and taking off or adjusting the follower and its nut.  The piston rod
is outside packed by square flax packing held in place by a bronze gland,

The hench is operated as follows: The punch is swung by hand to one
side of the die head, the tube slid over it, and it is then swung back and
locked in place, central with and directly in front of the die.  The water is
turned on and the tube pushed through the die. Then the stripper is
interposed between the tube and die head and the tube is removed by re-
versing the machine. After the punch has receded far enough, it can be
swung out and the operation repeated.



i H

]"_'UT cupping blanks, this hench mav have a pressure plate attachment.
which is held in place v wedges held by the lugs on the bed and by the
nut and shoulder on the upper rail, This attachment is not furnished
unless specially ordered. Tt will cup a dise 33 inches in diameter, Price,
extra, 8 ]

Since the punch swings to one side only, and all blanks are fed from that
side, which is left clear and apen for the purpose, the valves and piping are
best located on the other side of the bench. The valves are in a shallow
pit at the side of the cylinder and the contralling shafts and pipes run along
under the floor to a pedestal plate near the position of the saddle in the cut.
On thiz plate are two pedestals supporting two handwheels, one for revers-
ing the hench, the other for regulating the speed when accumulator driven
also a pilot valve for starting and stopping the bench when direct driven,
These are so situated that the operator is in sight of every operation,  The
valves are as follows: COme reversing valve, No, 2194 B, page 147 H; one
throttle valve, No. 2104 C, page 146 H; two stop valves, No. 2223 A, papge
148 H; one bypass valve, No. 214 A, page 142 H. They are maounted
on a suitable base plate and all necessary fittings for connecting them with
one another and with the bench are provided. With the bench are fur-
nished foundation plans, anchor plates, and holts.

S

18 Inch Three Rod Hydraulic Push Bench (21941
ACCUMULATOR DRIVEN ONLY.

In many cases it is necessary to install the valves for the aceumu-
lator system only, omitting those for the direct drive from a power pump
Duoing this lowers the cost and weight and leaves the bench equipped with
these wvalves;, one reversing valve; one throttle wvalve; one stop wvalve;
one base for mounting these three valves.

Weight, 92900 pounds, Price, $... .

+

12 Inch Three Rod Hydraulic Push Bench (2198

This hench resembles Ne, 2194 closely. but, owing to its smaller size, the
provisions for a pressure plate and for the double water supply are omitted.
The valves [urnished are shown in the cut on page 143 H, and are for 1000
pounds pressure for vse with an accumulator system only; the ].101.2-.5 in the
turret are 6, 5, 4 and 3 inches diameter; an arhor support 1s included
Photo 563 shows this machine,
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16 Inch Three Rod Hydraulic Push Bench  (a1as)
This machine is exactly the same general design as No. 210, described
on page 70 H, but has no provision for a pressure plate or for the direct
piping from a power pump; it iz arranged to take its water supply from an
accumulator system; an arbor support is included; the holes in the turret
arte four in number, 6, 5, 4 and 3 inches in dinmeter; the valves furnished
are included under 2194 E, page 147 H, specification is given in the table

on page 74 H,
_+_

14 Inch Three Rod Hydraulic Push Bench (zoan

Is of the same design as No. 2194, illustrated on page 74 H; has only the
acoumulator supply valves; has no pressure plate or arbor support; the
holes in the turret are 3, 5, 4 and 3 inches diameter; the valves are shown
in the cut on page 146 H; for sizes and other data concerning this machine
see page T4 H,

Wries

12 Inch Three Rod Hydraulic Push Bench ize3s
What is said above concerning No. 3041 applies to this machine in every

way,
R

10 Inch Two Rod Hydraulic Push Bench  (2eas

The two smaller sizes of the list on page 75 H are chartacterized by the
same features that are embodied in the larger machines. This 13 shown n
photo 1050, They were designed to be used for pushing tubes on arhars
and have the same stripper that is described on page 70 H.  The die head,
bed, tie rods, piston and cylinders are substantially as fumished for the 18
inch bench but the valves are somewhat different in design. They are to
be used with an accumulator system and are mounted under the mamn
cylinder. the controlling handles being bolted to the side of the bed opposite
to that the punch swings out on.  These machines have no pressure plate
or arbor support; the holes in the turret are 3, 4 and 5 mches diameter:
one throttle and one reversing valve but no stop valve are included with
the machine,

—-

8 Inch Two Rod Hydraulic Push Bench (2940

What has just besn put down relative to the L0 inch bench applies to
this one as well. There 13, however, no 3 inch hele in the turret. Spec-
ifications of this machine are given on page 75 H,
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18 Inch Hydraulic Push Bench  (azam

. This machine, 1"'1'_"31" 15 made with the twa diferent strokes given below,
15 a two radl machine L']l:_isl;‘l}' resembling Mo, 230, page 20 H; it differs in
having o two rod extension of an open tvpe added and in being equipped
with the strippers shown in the cut of No. 2199, page 74 H. It is used
with the short stroke for pushing tubes aver a punch ot arbor and foe deaw-
mg tubes over a triblel held in the extension; with the longer stroke it is
used only for drawing,

The dic head is tied to the cylinder by twao rods which pass through Lhe
crosshead guides and have nuts at both ends. The stripper blocks are
maoved simultanecusly in onto the punch by turning a handle and can be
swung out of the way il desired; they are pivoted on bearings bolted to the
die head.,  The die holder 1= suspended from an air hosst overhead (this is
not furnished by us) and fits between the die head and tapered lugs on the
guides. The crosshead is of the front slot tvpe and s designed for holding
arbors keyed into place.  An arbor support {or holding up and for steadying
the punch is part of the hench; it is moved back and forth along the guides
automatically. At the end of the extension is a head in which slides an
adjustable square Dlock hallowed out g0 that a triblet will drop into it A
smtable filler is provided for use in pushing.

Anchor plates, legs, base plates, die and extension leps, guides. cvlinders
and ecvlinder heacs are of cast iron,  The anchor bolts, tie and extension
rods, paston rod and triblet holder are forged steel,  The die holder, cross-
head, stripper arms and tie rod nuts are steel castings.  The arbor support
hushings, stripper blocks, glands and packing rings are hronze.  The pack-
j.n%'s for the pston head are rubber; for the piston rod, flax; rubber for the
cvlinder heads, both of which are bolted on,

The valves are one reversing valve (2195 B} and one throttle valve {2105 ©)
as shown on page 1468 H; they stand in & pit under the cylinder of the
bench and are controlled by two handwheels just this side of and to the
left of the die head as one looks at it from the cylinder head, the connec.
tions are below the Aoor,

SPECIFICATIONS.
|Diameter of piston.................... inches | 15 | 18 |
Length of stroke,...............feet and inches| 166 26G=110
Pushing capacity.......co0oovrivnn.- . tons | 127 | —
Pulling capacity..._... e Ty L 10 11k
Diameter of piston rod. . ... L inches | 7 7
|From floor to center of die head. . . . . o 27 a7z
DHameter of hole through die head. . . ., i Glg fils
End of crosshead forward to die head. .. A 11 lg
Distance between rails. ... ..., " 1filg | 1984
Rear of die head to fromt of extension head 192 | 192 !
Triblet holder holds a rod of diameter.. .. . e 2y Er
Greatest widthof bench, . ............. " T 77 [
Length overall.... .0 oanes feet and inches|  55-2 | TEO |
Working pressure.. . ... ..o ths. per s, in| ]Illﬂll | 1M
Size of supply 101 5T | : -%.‘c_x | _;i:{k |
Weight including valves. .............. p-:;mds_ 2o | GT0E0

Price including valves. . ... ... ... . ...,
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Hydraulic Push Benches.

Theze benches, listed on page 81 H, are wged for pushing cups, tubes,
cartridge cases and similar articles through the dies. the punch itsell serving
as an arbor and determining the inside diameter
of the finished work., The illustration on page
80 H shows the general design. The benches
are of the two rod type, the rods, of forged steel,
running from die head to cylinder inside the
guides, The front cvlinder heads are screwed
in, the rear bolted on. The evlinders are of the best charcoal iron,

Mo. 2114 has the rear supply pipe enter the cylinder through its walls,
instead of through the rear head, as illustrated on page 80 H.  The punch
is held i the end of the piston rod, which i rigidly guded by the crosshead,
which has brass gibs on its wearing surfaces.  The bench is uzed in drawing
cartridge cases, It s directly drven from a steam pump and valve Mo
1691 A {page 143 H) is used with it.

No. B30, see cut page B H, is also drven directly by a pump, and valves
830 A (page 145 H) and 522 B (page 142 H) are used to contral it.  The
piping shown in the cut was an arrangement used to satisfy certain condi-
tions and therefore would not be adopted for all benches. The reversing
valve is operated by the handwheel on the die head and the small handle
beneath operates the bypass valve.

Nov, 1162 12 for drawing cartridge cases, It i3 doven from a steam pump
and a valve similar to No. 2086 A (page 143 H) is used with it,

Mo, 21 15 driven direct]ly from a power pump.  The valves furnished with
it are similar to No. 522 B (page 142 Hj and No. 822 A (page 143 Hi.  The
bench is used for breaking down tube castings.

Wa T3 is for breaking down seamless tube castings and for finishing the
larger sizes, It can be used either as a pugh bench, or as a "'push and pull”
bench, the pull or return stroke of the piston heing utilized for a second
drawing of the tube. Lill No. 92 {page 152 H) iz used with this bench
but not furnished with it.  No, 739 has a pipe extension and the same valves
as are used on No., 21,

Mo, 605 35 a push bench for drawing cartridge cases and is driven by a
steam pump. A valve similar to No, 2086 A {page 143 H) is used to control
it.

No. T iz nob as strong as Mo, 759 (described above) but is of the same
design.

Mo, 740 = a push and pull bench and has a pipe extenszion, It uses the
game valves as No. 7540,

Na., 90 iz also of the same general design as No. 750 and uses the same
valves. It has no extension,
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Hydraulic Push Benches.
WITH STEEL CYLINDERS.

These benches, described in the hst on page 85 H, are used for hot L-u]ppiﬂg
and hot drawing steel tubes,  Both have copper lned cylinders and cylinder
heads made from steel castings.  Otherwise the general design is that of
the plain push benches just described on page 82 H. Na, 1172 has a double
die holder, two reductions of short tubes taking place in one pass.  Each
die has its own adjustments.  No valve is furnished with this bench. Na.
1170 has valves for use with an accumulator system.  Both benches have
“open top" die heads,

_*_

Double End Hydraulic Push Benches.

Hydraulic benches are made double ended, as is shown on page 54 H, so
that drawings of two cups or tubes can be made for one complete stroke
of the piston.  There is one cvlinder, the piston rod passing through hoth
heads and each crosshead holding & punch,  These machines are ecomomical
of water when used with an accumulator.,  Noo 2554 has valves similar to
those described on Emge 63 H, and they are controlled by the handle on
the valve stand.  The bench can be started, stopped, or reversed. at will.
There is no provision for the operation of the valve by the crosshead. Ko
48 has valves 549 (page 144 H) furnished with it

_+_

Hydraulic Pull Benches.

These henches resemble the push benches described on page %2 H, but
1111:'%' have smaller piston rods and are used for polling only.  The die is
held in a plate slid into the die holder from the top, thers being & gap through
the die halder (as shown on page 89 H) instead of a circular opening.

New 1% has a triblet extension, made up of hellow iron columns supported

on legs and with a triblet holder at the end.  Length withoul extension,
465 feet 8 inches, :
. Nos 52, 43, and 47 resemble one ancother closely.  They are used for draw-
ing brass tubes and are provided with pipe extensions and triblet holders.
The cylinders are of the best charcoal iron, the piston tod of for steel,
keved to the crosshead. The piston is rubber packed, the rod outside
packed with sguare flax packing held in place by a bronze gland.  There
are inside and outside rod supports for the piston red.  The crosshead is
adapted to receive either tongs or double jaw grips for holding the tube.
They have the solid guides shown in the cuton page 35 H. These benches
are accumulator driven and suitable valves are provided with them

Mos, 908 and 1671 are pull benches with cast iron guides and no tie mds,
The chief difference between them and those described above and on pages
B8 H to 91 H is that the tube when being drawn is not down between the
tides but up above them in the open as with chain draw benches  With
o. 1671 a tank triblet extension 15 included, the length without it Teing
af feet 4 inches,  Switable valves are included with both benches,
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12 Inch by 22 Foot Draw Bench zam)

Hydraulic Draw Benches
FOR FULLING ONLY.

These Lenches are uged [or drawing brass or steel tubes over a triblet and
are all provided with an extension for holding the triblet rod.  They are
driven from an accumulator svetem,  We have recently improved these
machines so0 that they are simpler and more durable, easy to control, and
work extremely fast. The advantages that hydraulic benches of this class
hawve over the ordinary forms of chain draw benches include the following:
The hydraulics have perfect control of speed, and can be started gradually;
they can be stopped while the tube 1= being deawn, the grip is returned to
the die by power, and they turn out a much larger ]11111.11|ur of tnbes inoa
given time,

The cylinders are of the best charcoal iron, with the varous sections
stromgly bolted together and the joints lead packed. The rear cvlinder head
may be bolted on (Style K} and lead packed, or it may be held on by clips
(3tyle L, shown in the cut opposite) and packed with leather, As the
clips may be taken off after removing only two holts, we recommend them
on the ground that their use makes the adjustment or repacking of the
piston easicr.
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Rear of Bench

Showing Clip and Valve

!'h-:' valves {or operating these benches are listed on page 149 H. One
complete valve is included with each machine as well as the operating rigs,
There are two stvles of operating
handles, Style A, here illustrated,
and Stvle B, shown in the cut o
page 90 Ho Either styvle can be

n

furnished as desired, These valves
are bolted heneath the cvlinder,
as shown above, and their design
15 such that the return stroke is
made with a comparatively small
liyss of power, the only water wsed
being that displaced by the pistan
rodl. . Stvle O, for bench Noo 2363,
includes the set of valves 2105 E
STYLE A {page 147 H) except Noo 2195 A
and also the necessary comtrolling stand and shafts The desipn of the
hench 15 such that it is impossible 1o attach valve Noo 2500 A to it
The piston rods are forged steel, keved to the crossheads, and with an
enlarged end Tor the pistom itself, which 15 paclesd with souare flax packing
held in place by a follower and follower mat,  The piston rod is supported
beth inside and out by suitable supports connected by rods passing through
the front headd Az the speed of these benches i high, a suitable device 12
provided to prevent shock when the crosshead comes up te Lhe outzide

support and moves Bath of them along
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Extension Style F

The die is held in a steel plate in the dic head, which is open along the top
ax 15 shown below.  The die head, guides and extension are all cast iron
The grip and crosshead are steel, the former holding two sliding jaws which
will grip & rod or tuhe placed between them if they are closed by the jaw
pusher, whose handle in the cut sticks up from the crosshead, In all the

STYLE B

benches the grip and erosshead are separate, the crosshead fitted accurately
tor the pudes and held in place by caps, the grip adjustable up and down
m the crosshead

These benches have three stvles of triblet extensions, F, F and G. The
extension 1% a trough for he |El‘:|lir|.g glugh or other lubricating sabstances in
which the tubes lie before they are drawn through the die.  On its front
endl 1g the triblet holder.  In style F {shown in the cut above) the holder
15 at the extreme end, and has a shight adjustment toward the die.  With
this style all triblet rods used on the bench are the same length, irrespective



al I

Extension Style G.

Extension Style E.

of the length of the tube drawn. The brass drawing henches have a spring
attachment which pushes the triblet rod toward the die.  In styvles B and
G the triblet holder slides along the extengion and can be fastened to it
where desired. This enables a short triblet rod to he used with a shor
tube,  All three styles have prowvision for a sensitive adjustment of the
triblet in the die. The support shown above the extension m the cut on
page 85 H can be lowered into it and wsed 1o hold up the teeblet rod and
tule. . . ) . ) .

The gauge shown in the cut of Mo, 24 17 18 fl!rr!1}-|‘1l'li.l mlv with MNos, 2415,
2416 and 2417 We include with each bench foundation plans, pl = and
bolts, as wvell as the piping from the walves to the cylinder Mo 2417 is
shown on page 58 H and also on photo 662




{HNNIE
XX g

LL-Ril

LEl
ok

irE

b=

ul

OBEE

IEENE | LIS
¥ p | Xx p

LM | kE02

fen | iee
er | igL
- s
i i

Ly
e
o
i
LEATED el
5TE i3
o -
il o1
EOZE

DEFT

4 A
1 T
i | i
OirEog | BhEESE
HE § XK o
LB | EEFR
Hh T k.
fon fet
|1
T

e [LhL|

o d H LS
G 15
ar &l

FOEE  ERSE

| _ = o _
J i | “
b _ ¥ L'd
_ e .
Ok [IHEE _ MHIEE
Y K )
O-ig | l-pe | p-sn
tes LE iwa
e fer _ FEL
H 1 H
= z H
i e
nxfe
HEd
| e
t ¥
O | 400
L g
B | _ 55
BT | _
TET _ LLEE  LIFE

pfmaiald
FEA
o
w
et
(B8}

Bl

YR Ayl 1Y ] 415 MY UDISUIEND O SR,

%
CIRETEN

SAYIU] PR )

EERTRATH
up chs pad s
LR
yaa)
s

IUNGITR O IAGUIN ]

"Salauag MEL] N[NEIPAH

©OMELa D ._._”_ aLiag

ORI JIpURLAA Juad 0 alig

EHPUELY aapEs 3|1

CRABAHA :;_S_"_.._.w e LT

RULER
adul Apldvs po aog

umEEalEa Y fyadeaty

B LRV VR EE L TRy ]
T RapEnd Eaaw]a)] AaURSY]
sy aip o) pdeadog dud jo pug

i r_._a:. I kA Enpd ee aqna jo s

EL RN TN LR TRRT RTAEh |
coaympd ap jo g

Sootcpuan ap gonoagl ussado g gape gy

B T T O TN T TR R TR 1 §

S Ut g aajaug
s vl Buao g
Auppnad Aol

L AaxiayE o AeaT

Truogsl e aapaue]



03 H

d f
1 A
H v

G T Ll

LT | w4
w-of | 1=
or | oe
| ]
: !
I
i i
WD |
= W
L I
it 1
T | oot
¢ | %a
tz |
¥ g |
| —]
sees | ossr |

=x0]

Fe 5

5

K0
|
&

BLEE]
Sl
ok
i
(I
@l
o

9

TEEE

OFOEL
x5
1-Ig

i
o1
H
o
it
EH
i}
8
£
AWIT
i
1

W

GEOT

4 o £

b | T 1

| v | & | ¥
nEEdl _ neEnl | OnrsL

X .—I- I X ,m kY W
a-fq | 1i-£a | 07-p

B | foR i
ol for ful
H t ¥

o | & &

- E
e _ Olxg1 | D1x5I
i 0L fu

nE it e

£ | E g
oogl | pont | oot
fia |41 | iz
e i frtd
= | = m w
TLLT _ SE1E _ SIvE

MG &
Lo
-pt
L
i

[HHIE
i1z

£

B

Luxfan
LEL
Y
ir
il
TEE
Ve

118

GLET | BLET _ FE0E

sayauag melq dJneipAg

YN ALY S ] ALAIE ING UOrSUSEKA Ol SHEH .

CuopEuaEa Jo aplig

S UpEay LApUTAD B g0 apdig

*UsApUEY 2A1RA JO Aliig

g B 1Y -7 «E.d_.__.& Y tamag
skl AT i g
s adud Apddng pooang
CUMOEUIED YL Cgiduan

SO PUE 333

” R 11T, [ F Ty T T-E L P A T
N T sapIng Uaasm e aUELE]
- Cr U peay sp o7 pamsang dud jo pug

e Prog plLs digR .m.s__.- R ST JO Ja)ElURLc]
CeEd Stp o sssuymg,
e Aip o ang

" pEay atp gEncayy Aumede [0 fipny
i CUTUPERY AP J0 1S3Ua0 0F LOO wEoa g
EEUTET] tor s cpar uosd 0 1ayeae ]
oL e dad | v aunEsad TR
LIRTT R Hurpnd iaroeden
yaag e s Caans go piue
SRRy oot uonad jo rapsw

AONIER] [0 dagmny




14 In. by 20 Ft. b\, 11:![1{] Lb Hvdmullc Accumulator arza)
WITH BUFFER SAFETY VALVE. CONSTANT PRESSURE.



Hydraulic Accumulators

II'I_GE:I:I._EN!L We Baild hydraulic accumulators for many purposes, and
the hist gives detailed information concerning a number that are m suceess-
ful operation.  They are all of the movable plunger type with cheese weights.
All parts are of the best charcoal iron, except the gll;m-r_ which is bronze,
and the weight rods and c¢vlinder bolts, which are wrought iron. The
eylinder joints are lead packed, the plunger flax packed. The moving
parts are guided by the plunger bearing agauinst the top section of the cvlin-
der and by the weight ring sliding along guides on the outside of the cvlinder
Overteavel of the plunger is positively provided against by a stop. The
base has o widespread foot, which should be bolted to o foundation,  These
accumulators have buffers at the bottom on which the weights Bear when
the ram 15 down,

Uses. The largest accumulators ave wsed with pumpimg engines or
g;‘ln'-'-&r pumps to furnish water or ol under pressure Lo hvdraohc plants,

me of the smaller ones are sometimes vsed for the forced lubrication of
the step bearings of vertical steam turbines. In this connection the accum-
ulator may act ag a reserve for su rplying oil when the pump supply is for
any reazon ont off temporanly. We have designed a number of accumu-
lntors for this service. Many of the small machines have been used with
a small power pump to supply power to a single hydraubc press, We
present in separate Letﬂft:s several examples of accamulators, pumps and
valves for thas purpose all mounted together on a common base plate

Constant Weizht Accumulators. The majority of our machines are
designed for giving a constant pressure to the water; and although this
pressure can be varied by the process of changing the total weight carried
by the plunger, they are not well adapted for the varable pressure hydrau-
liv service demanded in testing and for use with certain forms of hydrauhe
presses.  For this our _ _

Variable Weight Accumulators were especially designed, and several are
describied in the succeeding pages.  They have the weights so held that by
shifting three ping from one hole to another in the rods the number of weizhts
raised and conscquently the pressure can be varied.  Nos. 2075 18366 A,
2727, 3183, 2430 are so designed that the changes of pressure are by steps
of approximately one tenth the maximum pressure. No. 1366 B has a
change of pressure froam 550 to 275 pounds, obtamed by Lifting off by hand
several 1igﬁlt: weights. No. 3202 can have its pressure varied by steps of
about 95 pounds for each weight The variable weight sccumulators
are listed on page 100 H and as there explained many of our constant
pressure machines listed on pages a% ta 103 H can be altered to variable
pressure if desired, . .

New Diesigns, We are prepared to build accumulators of different sizes
and capacities from thase hsted, and we will f!Jﬂ:llsh estimates on Rpi"h
machines on receipt of definite information regarding pressure and capacity,
and a statement regarding the conditions under which the accumulator
15 to he used. y

Note. The stand shown at the right of the accumulator in the cut Gppo-
site is not a part of the machine and is not furnished with it Iis use s

described on page 131 H.
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9 Inch by 4 Foot by 100 pound Accumulator s
CONSTANT PRESSURE.

The illustration shows a hydeaulic accumulator having ram 9 nches
dinmeter, with a stroke of 4 feet, and weighted to give a pressure of 10
pounds per square inch. We are prepared to build aceumulbators different
from those neluded in our list on pages 98 to 103 H inclusive, and we will
furnish estimates on such machines after receiving definite information
reparding siges and pressure
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61z Inch by 8 Foot by 275 Pound Accumulator  sesa:
CONSTANT PRESSURE.

This accumulator was designed for wse in connection with the oling
system of turbo-generators, its function being to provide a reserve supply
of ail under the proper pressure, in case of the faillure of the ol pump, It
15 equally well adapted for storing under pressure oil or water for any other

purpose.  Anchor bolts and plates are included.



Hydraulic Accumulators.

CONSTANT PRESSURE.
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Hydraulic Accumulators,
CONSTANT PRESSURE.
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The capacities for the larger machines are all given in mallons,

FWithout baffer safety valve.
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Hydraulic Accumulators.
CONSTANT PRESSURE.
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The capacitees for the larger machines are afl given in gallons,
tWithout buffer safety walve.
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Hydraulic Accumulators.

CONSTANT PRESSURE.
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The capacities for the larger machines are all piven in gallons,

tWithout buffer safery valve.
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Hydraulic Accumulators.

CORSTANT PRESSURE.

Thesign o,
Drawing No.
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The capacities (a7 the larger machines are all given in rallons,

TWithout buffer safety valve.
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16
15
18
12
12
]
I+
14
14
16
12
12
16
16
11
16

‘The capacities for the larger machines are

Drawisg Na.

AT

1541

Tnches

Lriameter of Kam
Stroke of Ham

O O oA He W - LD RS D 3 3 S oLw
1 R R frongrdsaticat s

b b ok fa & 19 19 L

[
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fe

Hydraulic Accumulators.

Feet
Warking Pressure

Pounds Per Square Inch

1 A5
LUEAIL ]
14 350Kk
& 350K
12 |38
G 4000
LIEIEL ]
LUE U]
0
EIE LU
12 4000
JIUER ]
14 a0
& Hxn
12 4000
G 4500
Wi 5
54500
8 4500
12 4300
FLUIE R H
14 4a00
4 Boon

£ 5000,
& |so00]

1y | SO0
LIl h

1 I;'J-Tﬂﬂ

CONSTANT PRESSURE.

Capacity
Cubic Inches

F250
¥
S640
ETEN]
ATT0
145
25
R
M5
§ann
LA00
10140
L i H]
ET
AT
425
70
ara
LI
15m
Lakir
10
ang
315
Ll
1155
Al
Bl

TWithout buffer safets valve,

Sise of Pipe

1 ==
1ixx
hux
Bz
Lixx
Jux
Txm
Ixx
1xx
1ixx
lixx
1§xx
1ixx
1ixx
1ixx
Ixx
tex
Ixx
Ixx
Ixx
1ixx
1hxx
lx
Jix
lxx
Ixx
lxx
lxx

Flowr Space
lnches Square

B4
4

Extreme Height Bam
Ll p—Feet amd Inches

Sh-3
22-1
-1
=14
15—1dk
16—
e
2=l
|-
|58
|1HE-8
lZ2-1
A0-1
Lt~
=i
15=10
14
-4
135-8
EE]
1246
10=4i
17=8
2a=5
17-3
258

|2a=g |

Weight in Pounds

Weighis
Approziniately
Deher Parts

102400 1540
10160 35770
a4t sBan|
B0 s
21240 | LEB10,
#1230 1580
0700 20190
40700 21560
S004001| 2S00
SR
DO 5 DS
elsmﬂniz.’aw
10470 142
10470 1 5450
4150 AT
34400/ 2025}
ALY 2160
L3200( 20530
43200 |F2020
18340 1260
15440 | 13630
S| 270
S|SB
EA0| 2750
e T

all given in galkons.

Tatal
Weights

BH2E)
W10
4440
L4240
147470
17130
1740
EEST
STaH|
LN L
BEIE
R
BE4TO
141560
L300
EA00M)
A
AL
SAGH
anTl
TAEAD

SA4U0

LR

ither Pares

Taotal
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VARIABLE FRESSURE. WEIGHT CONTROL.
1954 Inch by 5 feet by 2000 pounds Accumulator ze7s:
Mounted with No, 2 Geared Triplex Pump.
+

Hydraulic Accumulators
VARIABLE PRESSURE.

The illustrations on pages 104 and 109 H show variable pressure accumu-
latars which are used chiefly for testing water pipes and tubes. Thess
machines differ from those described on pages 98 to 103 H in the weights
themselves and in the rods that the weights hang from.  Variable weights
are in one plece forming a ring; on the ouler edges are casl lugs which engage
with ping passing through boles in the weight rods. By shifting the pins
from one set of holes in the rods to another, the number of weights hifled
and consequently the working pressure can be changed. Mos, 2075,
1366 A, 2727, 3193, 2430 are so designed that the changes of pressure are
by steps of approximately one tenth the maximum pressure.  No. 3002
can have ita pressure varied by steps of about 95 pounds.

Motice that the variable pressure machines have long weight rods which
pass through holes in the base plate; also that pipes must be inserted in
the foundation under these holes to allow {ree passage of the weight rods,

Waeights and prices on the next page apply to the accumulator itself,
not to the accomulator and pump mounted together. Weights and prices
for this combination are on page 113 H,
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Hyvdraulic Accumulators.
VARIABLE PRESSURE.

| . | EE g ﬁ_ _'m'n'%-xln: ls Poueds 1rkes §
= 'g a' w s w2 E
= 5 CRE
= g ey & 3;-_% Log [ - T = " -
| £ |EE|EEiESE s (= FE 2R 2§ | 3 5 E
& 21E d s e | ] L 8 g
= | f |gRfE%=3| A3 g gl BE % | B = %= |f
~ = = ALK, v T : i E -
= 4 |3 2| 5 = S E% £&| 2 x 4 ¢
{2 =5 | is i =]
- N1 & - i
o B T |
e B T TTTTTY ] I AL LI 1 dx [ B6F12-2} 5400 20600 TaE00..0
R E T 3 13 114 Ik | oasbo-by ns0 Zmol G25s0)
TOL2T2T | gy | & 1A8R0) 20 faw 36k I0-04 5600 24000 SO0
2430 | gg [ 6 20000 680 Jxx) G8F 1611 15600 SSO0( 24400(
0 |30 5 G 10MW0) 1413 1hx= BEL LA-11  LSG00 BEI0 24420
2 3me gy M 1500 137G dxx 114 476 16700 73730 ZR98G0; ...

TWithout bufer safety valve,

S
Hydraulic Accumulators
VARIABLE PRESSURE.

If a constant pressure machine listed on pages 98 to 103 H is to be made
over to variable pressure the table below will indicate approximately the
change in weight and price due to the alteration. Not all of the design
numbers are included in thiz table, however, only those which we can readily
convert. MNote that variable weights are machine finished in part.

| wJEL‘{"TE"Ef..m f Change of Price §
| = | BT s . .
E 8| mw -4 5 = E
f #%| E1 | &E & ;) &
= = i = =
3_% 8 & =
7 4| 3614 ] - 315 | +
T i 3file L — 275 | +.
10 or 103 i fisls L + 60| +
Dor 103y | & | 6813 0 + 100 | +
12 ar 13 fi FEE 0 + 850 | +
12 or 13 10 78 1] + 950 | +
12 0or 13 16 78 0 1100 | 4.
14 8 26 0 + 1720 | +
14 12 4] 0 + 1840 | + ..
16, 18 or 19 5 | 100 0 + 3200 | +..
16, 18 or 19 2| 100 0 +3400 | + ..
16, 18 or 19 16 | 1040 0 + 360 | A+
3 15 | 114 o 4+ HHG0 | .
23 20 | 114 o + G000 | 4.

4 Add this amount to that taken [rom the constant pressure table to get

the amount suitehle for variable pressure,
— Subtract this amount, etc, §Without buffer safety valve.
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Buffer Safety Valve for No. 1218
6]IN, BY 10 FT. BY 3000 LE. ACCUMULATOR.

The valve shown in the cot = a safely davies whech o b adapted 1o any lange gocuomo-
or.  The principde waerd w that of throtiling the exit from the accumulator by graduoally
and automatically closing & valve in the pipe leading out of it this takwg place when the
wekghle come 19 the bottom of e stroke.  Should & break take the pressure off from the
piping svstem fed 1 umulator and the Llatter fall freely it would deliver a heavy and
Vs v . T prevent this, the use of our valve setp up
an excess by e te the close of the throtthe valve, whih acts on the ram and
L i idition to the throttle valve, n check valve in the same casting

stor st all virmves,  Valvea of b vpe have been fitbed to accam
| A2, FA03 and 3617,

E = 1
W pape, ||r1|r~ extra, §
—p—a

Special Hydraulic Accumulator (3053
1 2-8 IN. BY 25 IN. BY 8000 POUNDS.

= construction of this machine is somewhat different from our standard accumulators
tndarnucly as the eylinder is of forged stog oy paece. secured to the cast irom haae by & nut
und having a shoulder at itz apper end for ]lml-.m..c the stroke |.-I' the weight ring; the weighis
4 iron of the cheese tvpe; the planger is movable and is made of tobin bramze packed

q 1 2 pland sorewid v the eylinder; the weaght ring ie of cast

Eran z:. in the met and |hc:-|. two parts are by steel rods; an arm s provided at the
top of the ram. Photo 1120 shows the as
Marmater of Fam, FIEST S
inch; capacity, 37 » outhet, by xx pp
hesght with ram uy

orkang pressare, SN0 pounds per sgeare
; Aocor space, 40 inches souare; extreme

Weights, 10000 pounds.  Price, §
Other parts, 3200 pounds. Price, §
Complete, 13200 pounds, Price, §
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Hydraulic Accumulator and Steam Pump 12727
VARIABLE PRESSURE. STEAM CONTROL.

The cut above shows an acoumalater, tank, steam pump and controlling
mechanism mounted on a base plate.  The design is such that the steam
supply 8 shut off antomatically when the accumulator 5 full and opened
agam when the ram is nearly down. For information alsol .;I,|'|:,'I,I.1'I11,1]il,|,l:-rh
and belt driven pumps mounted together see page 112 H, while a general
description of our accumulators will be found on page 95 H.  Capacity of
pump, about B00 cubic inches per minute; sige, 514 by 1 by 5 inches, 75 ft
per minute piston speed; steam pressure about 75 pounds, Noo 2727 has
a ram 21y inches diameter, 5 feet stroke and will work up to 15580 pounds
per square inch pressure; capacity, Zd8 cubic inches; pipe. 13 inch double
extra; foor space, 64 by G4 inches; extreme height, 13 feet 3 inches

Weights, 5600 pounds. Price, §
Other parts, 4700 pounds. Price, 3.
Total, 11400 pounds, inclusive of pump. Price,
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2 13-16 Inch by 5 Ft. by 4500 Lb. Accumulator nsan
CONSTANT PRESSURE. WEIGHT CONTROL.
Mounted with No. 8 Geared Triplex Pump.

The illustration shows an accumulator and geared power pump mounted
together on g base plate and provided wiath piping for conmecting the two.
alsn an automatic belt shipper for starting and stopping the pump. If
the accumulator fills and rises to its extreme top position, the arm strikes a
dog on the chain running through it and pulls the chain, causing the shipper
to move the belt to the loose pulley, thus stopping the pump. A= the water
i5 drawn off, the falling weight ring hits a pin and the belt shipper starts
the pump agam, A similar device 12 shown on page 104 H Weights and
prices are on page 113 H.



5 Inch by 6 Ft. by 1000 Lb. Accumulator 13193
VARIABLE PRESSURE. ELECTRIC CONTROL.
Mounted with No. § Geared Triplex Pump.

The cut shows a motor driven pump <I|.~'-.-I|;a|'::‘|:w; inte an accumulator
and all piping parts for connecting the two are furnished, The operating
device for stopping the pump when the accumulator i5 full and starting it
1|:f"|.|r after a '|'- art of the red w ater vi 1% furnished Tt
{ sts of a self-starting st ; wnd switch controlled by the
small switch shown above. As the ram reaches the top of the stroke the
current is turned off from the motor. When the ram falls again the motor
starts up under load, its action being controlled by the self starter, Photo
1202 shows the same machine without the motor, the pump bemng belt-
driven with weight control, Weights and prices are on page 113 H
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6 Inch by 6 Foot by 1500 Lb. Accumulator 12848
CONSTANT FPRESSURE. VALVE CONTROL.
Mounted with No. 16 Geared Triplex Pump.
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6 Inch by & Foot Accumulator with Geared Triplex Pump
1500 POUNDS PER SQUARE INCH PRESSURE.

Thas illustration shows an accumulator, pump, byvpass and check valves
mounted together om a base and provided with piping for connecting the
machines. The water conung from the pump passes through the check
valve into the accumulator, and eaises the ram antil the arm on top strikes
a dog on the chain and opens the bypass, thereby stopping the acoumulator
in its ascent.  As soon as the water 15 drawn off by the machines on the
system the accoumulator gradually descends unbl the arm on top goes down
sufficiently to allow a weight on the cham (o close the bypass valve and
thus stop the accumulator, which s ready to ascend again.  The pump
runs constantly and takes full power only when pumping into the accu-
mulator; when running idle the power required 15 nominal. The tank
shown 15 17 inches in diameter and 23 inches high inside measurements

ACCUMULATOR AND BASE 2848 N0, 18 PUMEP (2849
Digmeter of ram F . imches i Daameter of plumeers anchies 2
Stroke of ram, L T2 Stroke. L ]
Maximum pressure, . Fhe, per =g, in. ERH) Rartio of gearing. . 4 1-18 1 ]
Capacity ouins. . 20835 Diam, and face of pulley,,. 34 Ly 3
ISi.u of pipe.. inchies 10 = | Bpwed of palles RE.P.hl. 250
Flaar space. T o K14 by I.'-Ii-I Dwlivery, phost, ... e AN
IExtrgme height, tam ap. . L6 (e Ty in : cubic inchés (=T minute
Weight of aceumulator, pounds 1533 | Weight of pamp pounds 2400 !
Weirht of wewhts. .. . e A4 Weight of bame and valve . ]

Total weight ... . ... pounds, S3350,

:Pri._-p, compdete as shown, excepl weighis for accumulator. . .. .. B o
Price of weights for accumulator, extr, A .



Comstant or Yariable Pressure Accumulators
Mounted with Geared Triplex Power Pumps

We are prepared to build small power plants for furnishing water under
pressure for manufacturing purposes where the demand is for & device that
will furnish a supply at a certain constant pressure in any desired quantity
{up to a predetermined maximum} at any time.  Service such as this iz
called for where several hydraulic machines derive power from one source,
These small plants consist of a pump and an accumulator mounted on a
base plate and provided with a suitable controlling device.  The accumu-
lator serves as a pressure regulator and actuates the controlling device;
it serves as & reservoir only when sudden but infrequent demands for water
are to be provided for. All these plants are self-regulating as regards
consumption of power, the controlling devices being such that when the
aceumulator is full there is practicallv no power required to keep the pump
running and vet if water under pressure is drawn from the syvstem the full
capacity of the pump is made available antomatically; at once in the
rase of the electric control, at any desired time during the fall of the accu-
mulator in the case of the valve control and near the bottom of the stroke
in the case of the weight control.

To select a guitable pump and accumulator to mount together the work-
ing pressure in pounds per square inch and the average demand for water
in cubic inches per minute should be ascertained. Then select from the
tables of capacities given on pages 119, 121, 122 and 123 H the size pump
that at the given pressure will deliver as much or more than the required
amount. Then divide the capacity at the given pressure of the pump
selected by a sam which will vary from 360 in the cagze of an accumulator
with 4 fool stroke to 7200 in the case of a 10 foot stroke and the quotient
will be the area in square inches of the smallest ram that should be used
in the accumulator.  Now turn thig area into the diameter corresponding
and with this ram diameter and the working pressure in mind consult the
tables on pages 75 to 103 H and select a suitable accumulator. Each
machine in that hst hag a degign number and with that number and the
number of the pump given the cost of mounting can be found from the
opposite page.  In selecting a suitable stroke for the accumulator allow
encugh stroke to provide whatever storage capacity the machine should
have, basing this on the supposition that a majosity of the machines on
the system may take water simultanecusly.
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Weights and prices below are for the mounting only and do not include
the weights and prices of the accumulators (see pages 8 to 103 H and
page 105 H} or of the pumps (see pages 11% to 123 H.

For the mounting with weight control as illustrated on pages 104 and
105 H the items included in the weights and peices Delow are as follows:
one base plate, anchor bolts and plates, vertical chain and dogs, the mech-
anism on the pump for actuating the belt shipper. the piping between
pump and accumulator,  In selecting the price for the pump note that
the pump should have tight and loose pullevs, base or tank.

For the mounting with valve control as illustruted on page 110 H the
items meluded o the weights and prices below are as follows: one hase
plate, anchor bolts and plates, vertical cham with dogs and extra sprocket
te be attached to roof, byvpass and check valves, the mechanism for opera-
ting these valves, the piping between the pump and accumulator.  Note
that the pump does not require tight and loose pulley, base or tank.

For the mounting with electric control as illustrated on page 100 H the
items included in the weights and prices below are as follows: one hase
plate, anchor belts and plates, vertical rod and dogs, the piping between
pump and accumulator, the float switch,  Note that the price of the pump
should include motor, line switch and fuses, self-starter and solenowd switch
bt no base or tank,

| Far mounting together l - ) _N_"-""h_'"'j N_D"-'“t'-"‘*'l o
| Pump and Accumulator I Weight Valve | Electric
| Pump Mo, 2 {page 123 H) and Design No. 7 !$ B0 T, —_—— | Ol T, [
b 5 - 12xH 35 ) A = 10060 1.
b 3 NomE H 5 |$. it ) 1800 The. $1'?0l'.'llbs ‘
e 5 i gme g i ]I:Ij! % I: T P :‘ﬂ]{l}lh& e
AR s Pl T T e
| - 0% 118 H “ 1l or 10} R L 3300 ks 3940 1,
[ § “ 152 H “12or13 | 2000 Ibs D S T
[ = g = 1HH wrzor s | dOO0The N b T
fil" 1 " s H "1 ar 13 ,3' - :amm . ::aum]hs. i
B e i P e Mo
T 15 * 1194 H £ 1§ —_ A0 The. A0 Lbs

All prices in this table include & cast iron tank 17 inches diameter and 23 inches high inside
measurement with cover.  With variable weight accumulators used for testing however, it is
not needed and 200 pounds and §. . will be deducted from the prices above.
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Triplex Power Pump 17sn

) We build this pump for lighter service than that required of the pumps
histed on page 117 It 15 of a similar design but the construction is
simpler and 1'|'|!.' tanle '|r._|..‘_-1- 15 not provided, It is a superior machine of
the best 'rr!;|_|_a,~r|;g|:i__ well fitted and |_-q|.|_::| te any pump of its class in the
market. Stroke, 5 inches; pulleys, 45 inches diameter by 5L4 inches face:
distance from center to center of pulleys, 3414 inches; Dottom of base to
center of shaft, 37 inches; speed of pulleys, 50 revalutions per trinute:
Aoor space required. 41 by 48 inches; size of outlet pipe, lgx; diameter
of plungers. 11g inches: working pressure, 4000 pounds per square inch;
capacity, 1130 cubic inches per minute.

Weight, 1800 pounds. Price, 3.

sy
Fump No. 810 A has plungers 1% inches diameter; one pair tight and

loose pulleys, 30 by 4% inches; cutlet pipe, 1 inch common; working
pressure, 400 pounds per square inch; capacity, 2740 cubic inches per
minute, Otherwise it 1= like No. T91,

Weight, 1820 pounds, Price, §

.+
Pump No. 953 has plungers 1 inch diameter; two pulleys, 54 by 8 inches;

autlet pipe, *jxx: working pressure, GIMK pounds per souare inch; capac-
ity, 893 cubic inches per minute. Otherwise it 15 ke No. 701,

Weight, 1850 pounds. Price, 3.
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Triplex Power Pump 1977

In giving the capacitics of all pumps in this catalogue, we have allowed
five per cemt. slip. The rated capacity is therefore but sinety-five per
cent. of the theoretical capacity worked out from the diameter, stroke, and
speed of the plungers.  This rated capacity is approximate,
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Triplex Power Pumps.

The iNustration shows an efficient pump desiened for operating hydranlic
miachinery under heavy pressure. It i8 shown on page 8 H connected 1o
an embossing press and on page 68 H to a vertical drawing press.  As indi-
cated below, we make this pump for different pressures, the size of the
plungers increasing as the pressure decreases,  The driving shaft and con-
necting rods are provided with adjustments for taking up any wear that
may oceur, as well as with provision for viling.  The connecting rods are
steel with bromze boxes, while the crosshead pins are hardened steel.  The
plungers are alao steel, hardened and ground, packed with square flax
packing. The pump barrels and valves are of the best phosphor bronze and
are carefully fitted. Stroke, § inches: pullevs, 54 inches diameter by Tlg
inches face (except Mo, 1010 has 0 inches face); distance from center to
center of pullevs, 30 inches;, bottom of base to center of shaft, 42% inches;
apeed of pulleys, B0 revolutions per minute; feor space required, 48 by 54
inches; size of outlet pipe, 1 inch xx, The base of the pump is used as a
tank.

s

SPECIFICATIONS.

| Number of Machine, 977 | 9778 | 9774 | 1010 13444

. I B il
!Diarm:ter of plungers.. . . . inches | 1 11g I 1% 1% 1%

I‘i'n.-'urlcjng pressure.. Ths. per sq. in.| 8000 | G000 SEO0 | Mr | 2104
Capacity.........cu ins per min.| &30 Tl 950 | 1420 2520
{Weight................. pounds| 2830 | ag7o | 2875 | 2080 | 2080

an'f:e... R e S A £ I et B
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MNo. 15 Geared Triplex Power Pump 12747
1 13-16 BY 6 INCH CYLINDERS.

This pump 1% similar Lo those described and listed on page 120 H,  The

incipal dimensions are zs follows:  There are three plungers, each 1%
inches diameter, 6 inches stroke, working up to a pressure of 20400 pounds
per aquare inch; ratio of gearing, 4 1-13 to 1; driving pulley, 36 by 8 inches,
250 revoluticns per minute; size of discharge pipe, 11y inch xx; delivery.
2705 cubic inches per minute; floor space, 55 by 44 inches; extreme height,
404 inches.  Tight and locse pullevs can be furnished if desired. Pump
R4 15 Mo, 2T4T with 2 inch plungers; capacity, 3290 cubic inches per
minute; working pressure, 1500 pounds per square inch.  The tank s 17
inches diameter, 23 inches high.  See also photo S6i.

Weight with tank and base 3,300 pounds. Price, §
Weight without tank and base, 2400 pounds, Price, § . .
Tight and loose pulleys, extra, 280 pounds, Price, §....... R
Westinghouse Type & motor, extra. Price. % . ........_...
{When mounted on same base as pump’.
Westinghouse Type 5 motor, extra. Price, ¥.........
{Including self starter, ete, for accumulator service).
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No. 15 Geared Triplex Power Pump.

The pump shown on the opposite page can be allered zo as to dehver
water at pressures other than those mentioned in the descriptive matter.
Tao da this the plunger diameter s changed.  For instance, i the working
pressure in pounds per square inch is decreased, the full power required
for the pump remaining constant, we can increase the capacity by enlarging
the diameter of the plungers.  The table below shows the different sizes of
plungers that can be used with this pump.

All data given opposite remains the same except that the discharee pipe
size ingcreases with the sige of plungers.  Diameters are in anches; pressures
in pounds per square inch; capacities are approximate and are in cubic
inches per minute,

CAPACITIES OF WO. 16 PUMP.

Diam. | Press. | Cap. |Diam. Prl:ss.l Cap. ‘ Tnam Prr:ﬁﬂ.l Cap.

e | s300 | 630 | 114 | 2000 | 1830 || 215 | 1450 | 3720
me | 7450 | 775 | 1%; | 2880 2~u1u| 23g | 1360 | H40

1 G550 820 || 1% | 2480 | 2170 21 1300 | 4150

LY | 5800 HE ] | 1% | 2300 | 2440 | 2h 220 | 440

13§ | 5200 | 1040 134 200 | 2520 | 24 LG | 4040
L& | 4630 [ 1160 18, | 1980 | 270 | a7 1100 | 4580 ,f

11 | 4200 | 1285 17, 1850 | 2R alg 150 | 53140

i 5. | 3800 1420 | 1%, 1740 [ 301 2% 1000 | G400

T | gus0 | 1385 | 2 1630 | 3o || 2% 950 | 570
1% J:i]lm 1700 || 2l | 1540 | 5500 = o=

Prices and weights are the same for all capacities and are given opposite.
It requires 15 horse power Lo Tun this pump at the speed given.
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No. 8§ Geared Triplex Power Pump uese a
1 15-16 BY 4 INCH CYLINDERS.

The cut alove shows the next to the largest size of this clase of pump.
The same size is shown again on page 108 H,  If mounted with an accum-
ulator the automatic belt shipper is attached. otherwise a hand belt shapper
i5 furnished., These pumps have cut gears, forged steel cranks, bronze
cvlinders and valves, and either tool steel plungers, hardened and ground,
or tobin bronze plungers. The shaft bearings are babbitted and well
provided with facilities for oiling.  Unless ordered otherwise a single pulley
is substituted for the tight and loose pulleys,

The pump has three plungers each 1%; inches diameter and 4 inches stroke,
working against a pressure of 1420 pounds per square inch; the delivery
i5 about 2010 culdc inches per minute; ratio of peanng, 4 1-12 to one;
diameter and face of pulley, 30 by 51y inches; speed, 245 revolutions per
minute; discharge pipe, % x: floor space, 44 by 32 inches; extreme height,
40 inches.

Weight with tank and basze, 2200 pounds, Price, §
‘Weight without tank and base, 1500 pounds. Price, §
Tight and loose pulleys, extra. Price, &
Westinghouse type 5 motor, extra, Price, $.
{When mounted on same base as pump,. |
Westinghouse Type 5 motor, extra. Price, §....

{Including self starter, ete., for accumulator service.)
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No. 8 Geared Triplex Power Pump.

Mo, 8 Geared Triplex Pump, No, 5054, 15 the same as No. 1665 A excepl
in the method of holding the crossheads, The crossheads of Noo 53054 are
held as shown in the cut on page 109 H.

The pump shown on the opposite page can be changed so as to deliver
water at the various pressures and in the different quantities given in the
table below,  In order to do this a change is made in the diameter of the
plungers, the larger the plunger used the greater the capacity but the lower
the working pressure. By suitably proportioning the plungers the full
power required to drive the pump remains constant for every size,

All data given opposite remains the same for each size of plunger except
that a smaller pipe 15 used with the smaller plungers,  In the talle below
diameters are in inches; pressure in pounds per square inch; capaciiies
are approximate and are in cubic inches per minute.

CAPACITIES OF NO, 8 PUMP,

|
Diam. | Press, | Cap. |Diam. Press.  Cap. || IMam, | Press, | Cap.

| ow | 7e00 | aso0 | i s | ‘ 13§ ‘gnuu 1410|

T4 TOH0 410 . 11 BRI 2400 | (5" ‘ 15T 1520
e G100 470 || 1 A10m | | 135 1750 1640

1 G0 535 15% g0 | 1010 1%, | 120 | 1760 |
1% |a7o0 | eos || 1% | 2580 | 1100 | 1% | 1500 | 1880 |
1% | 4200 GT5 1} | 2400 | 1200 15 | 1420 | 2010 |

1% A800 Tal 1% 2180 1310 ) 2 14450 2140 |

Prices and weights are the same for all capacities and are given apposite.
It requires 8 horsepower to drive this pump at the speed given.



No. 5 Geared Triplex Power Pump (3023

This machine is similar to the pump described on the preceding page
and is fitted with cut gears, {orged steel crank shaft, bronze eylinders and
an iron frame.  Both shaft bearings are babbitted, It will pump 634 cubic
inches of water per minute against 2350 pounds per square inch pressure
with 1%; inch plungers; stroke, § inches; each plunger malkes 70 strokes
per minute; ratio of gearing, 3 7-10 to one; driving pulley, 24 by 414 inches,
460 revolutions per minute; flaor space, 40 by 27 inches; extreme height
30 inches

Weight with tank and base plate, 1700 pounds. Frice, §.....
Weight without tank and base plate, 1100 pounds, Price, ¥
Tight and loose pulleys, extra. Price, & ... .
Westinghouse Type § motor, extra. Price, & .
(When mounted on same base as pump).
Westinghouse Type 8 motor, extra, Price; £ .ol

(Including self starter, etc., for accumulator service).
+

Changes for using different sizes of plungers in this pump give us the
various pressures and capacities hsted below.  The power required to drive
the pump i= kept constant throughout. Al data given above remains the
same for all sizes of plungers; the figures that vary being given below;
plunger diameters are ininches; pressures i pounds per square inch; capa-
cities are approximate and are given in cubic inches per minute.

CAPACITIES OF NO. § PUMP.

Iriam. | Press. | Cap. | Diam. | Press. | Cap. | Diam. | Press. | Cap |
w | 1850 | =221 || 3550 | 466 | 1% | 2050 | 805
a5 | easo | ome2 || 1y | 3150 | 531 135 | 1000 | 886 |
T S0 g0 || 1k | 2800 594 17 1720 068 |
iy | 4850 | 356 ! 13 | as50 | 650 1 | 1800 | 1056
B | 400 | dos | 1y | 2250 | 725 || 1% | 1450 | 1143

Prices and weights are the same for all capacities and are given above,
It requires 5 horsepower to drive this pump at the speed given.
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No. 2 Geared Triplex Power Pump 2608
9-16 BY 2 1-2 INCH CYLINDERS.

This pump is capable of pumping 141 cubic inches of water per minute
against a pressure of S000 }1}-0117- 5 per square inch. It hae three plungers,
Yg inch diameter, 214 inch stroke; ratio of gearing, 3 1-5 to 1; pullevs,
24 by 2% inches, tight and loose, 256 revolutions 'E:E:r minute; size of dis-
charge pi;:-e. 3g inch extra heavy pipe; floor space, 32 by 26 inches; extreme

21

height, 32 inches,
Weight with base plate only, T40 pounds, Price, ...
Weight with tank and base, 1130 pounds, Price, % __
Weight without tank and base, 800 pounds. Price, % : et
Westinghouse Type 5 motor, extra. Price, $. i

{When mounted on same base as;ump},
Westinghouse Type 5 motor, extra. rice, 8. .
{Including self starter, etc., for accumulator service).

L i

This {ump can he built with the different sizes of plungers listed below,
the working pressure, f.-s]?amt:r and pipe sizes varying, but all other data
remaining the same, iameters are in inches; pressures in pounds per
square inch; capacities in cubic inches per minute

CAPACITIES OF NO, 2 PUMP.

| Diam. | Press. | Cap | Diam. | Press, | Cap. | Diam, | Press, | Cap
% | 8000 g5 || % | 2700 | 251 || 1% | 1380 | SO0
lg G100 112 Y 2300 | 24 | 144 LT TG
E: 4550 141 | Ta 2000 | 13 1080 | 630
s | ms00 | 174 m; | 1740 | 115 980 | 7O
g | gz00 | Z12 | 1 1530 | | = | — | =

" Prices and weights are the same for all capacities, It requires 2 horse-
power to drive this pump at the speed given,



Geared Four Plunger Pump  uses:

This pump is designed for use with & hydrawlic elevator and it is 50 con-
structed that it is started and stopped by the controlling rope from the
elevator car. The pump runs only when the
clevator 15 lifting. There are two shafts, each
driving two plungers and driven by gearing from
the main shaft, o which is a friction clutch puliey.
If desired, the pump can be furmshed without the
elevator attachments. There is a bypass valve
on the pump 20 arranged that it is opened to let
the elevator descend, the speed depending on the
amount the valve is opened.

il

Geared Six Plunger Pump  ana

The cut shows two bypass walves for use when
this pump drives two cabbaging machines [(page
4% H). In general design the pump is similar to
No. 1964 {page 127 H}, both sides however deliv-
ering at the same pressure, The two sides of the
pump have no connection on the water side, each
delivery running through its bypass valve to its
own press,  If desired, the pump can be made
4 without the bypass valves. Sizes, etc., are given

in the table apposite,

_+_

Small Power Pumps.

We make a line of pumps similar to those described on pages 115 to 123 H
which are not geared, the tight and loose pullevs being attached to the
crank shaft. They are in the second part of the table opposite.

These pumps as well as the geared ones can be built to throw water at
varigus pressures; the capacity increases as the pressure per square inch
decreases,



Hand Power Pumps.

Pump 1506 is shown in the cub at the left: it s
adapted for mounting on a bench., IDhameter of
plunger, % inch; stroke, 41, inches; lenmgth of
handle, 25 inches; leverage ablained, 7 to 1) size
of outlet pipe, 13 inch; working pressure, 4000
pounds per square inch.

Weight, 46 pounds. Price, &

+

A sinmlar hand pump containing a bypass valve in the pump casting is
shown on page 36 H.
Price of pomp 3067 alone, 5.

= A

Hand power pump 1458 A 15 the same as No.o 1HN except that it bolts
to the side of a press imstead of being mounted on a bench.

+
Power Pumps.

Number of Pump | 1086 | 1m3 || 1366 C | 1386 D | 1366E | 1432

MNumber of plungers d 4] a | a | ] =
Diameter of plungers. .. inches 1L 15 || o | 5 | & N
Stroke of plunpers 2 i ] [ 2 | N 21 2aq
Working pressure. dhs. per =1, in 4% | 1200 ( a0 | 240 VGOHE MY
Hatio of gearing. .. 3tal | 3tol II - — | e —
Daameter and  face of [

pulleys, ... . inehes (38 Dy E3 36y @ || 2 by 2 ([ by 2 by 2 | Hby2
Spesd of pulleys. . rev. per min. 135 150 | 156 136 1356 | 136
Saze of delivery pipe. ... € 1% || Mx Mx | X Ty x
Capacity. .. . .c, {05 Per min. 1140 2050 1M uin 23 A85
Floor space. ... . . imehes | O8 by 48] T0 by 38 | 22 by 2u| 29 by 98| 25 by 28] 22 by 28
Extreme heighn - 49 Bl az a2 a2 | a2
Weight............ pounds) 5000 A240 $al 450 i 400 il
Price._..... N e RSN | o S . :
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Geared Compound Power Pump  ssa

Capacity, 575 Cubic Inches per Minute Against 8000 Pounds per Square
Inch Pressure, or 12600 Cubic Inches per Minute Against
300 Pounds per Square Inch Pressure,
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No. 14 Geared Compound Power Pump  1seas

As a tule this pump i8 used with an embossing press as described on
page 5 H and as illustrated on page # H. The automatic hypass valve
mentioned in the description is used with the
pump.  There are two steel crank shafts peared
three to one to the main shaft, cut gears well
guarded being wsed. The hase of the pump
forms a tank, all parts of which are very mcces-
sible for cleaning. There are three low pressure
plungers, 4 inches in diameter, and three high
pressure plungers, Ty inch diameter, all with
3 anches stroke.  The low pressure side will
deliver 12000 cubic inches per minute against
Mt pounds per sguare inch pressure, the high
pressure side 573 cubic inches against SO0
i cunids,

The friction clutch pulley is 36 inches diameter, 0 inches face, and runs
2 revolutions a minute, Low pressure delivery, 13§ C pipe; high pres-
sure, 3z xx pipe; floor space, T4 by 54 inches; extreme height, 751 inches.
The pump is fitted with low pressure bypass valve and check valve,

Weight, 8700 pounds. Price, 8. .

+

This same design of pump is shown motor driven on pages 10 and 12 H.
It iz shown again on page 16 H with all water passages made of bronze.

ooy

Mo. 5 Geared Compound Power Pump  (:izs

This design is used where a smaller pump than No. 1064 (described ahove)
will be satizsfactory. It is of the same general design but has no tank; it
is fitted with low pressure bypass valve and check valve; there are three
low pressure plungers 234 mches in diameter and three high pressure plun.

rs 1% inches in diameter, all with 3 inches stroke,  The pump will de-
ﬁer FA00 cubic inches of water per minute aganst 408 pounds per square
inch pressure or G0 cubic inches per minute against 2500 pounds per square
inch pressure; friction clutch dfivin%}pulley is 24 by 41 inches, 265 revo-
lutions per minute; floor space, 53 by 48 inches. For capacities of high
pressure gide at other pressures than that given above, see table on page
122 H.

Weight, 3065 pounds. Price, $...... .. e
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6 by 20 Inch Duplex Power Pump 12228

This pump has four plungers, 6 inches dismeter, 210 inches stroke which
each make 30 strokes per minute against 2000 pounds per fuare inch pres-
sure, throwing in all 280 gallons per minute. It is designed so that it will
diecharge water directly to o bench or inte an acenmulator system and
suitable valves for domg this (see the next page) are furnished with it The
bed is cast iron, suitably proportioned to withstand the strains coming
upon it, and adapted for mounting on & foundation,  The main bearing
frame ig cast solid with the bed and holds the boxes, which are phosphaor
bronze at the wearing surfaces, elsewhere ¢ast iron babbitted. They have
all necessary provision for taking up wear as well as suitable lubricating
devices,  The line shaft bearings are of our standard pattern, water coaled
and bablatted, The crank shaft is forged steel, with enlarged ends which
hold the crucible steel crank pins.  Connecting rods are forged steel, with
phosphor bronze boxes held in place by a strap and tapered keys. The
plungers are cast iron, bolted to the crossheads, and outside packed with
square flax packing held in place by a bronze gland.  Above the cyhinders,
which are made of the best charcoal iron, are the valves, one section and
one delivery valve for each plunger.  The valves are spherical, of phosphor
bronze, with steel seats.  Both valve and seat are arranged so that renewal
or regrinding is casy. The valve pots are charcoal iron.  The water comes
te the pump through one 5 inch common pipe and s distnibuted to the sue-
tien valves by a four branch elbow.  Unless otherwise specified this elbow
will receive the water from overhead. The delivery is such that each side
has a separate pipe joining 1t with one side of the nest of valves shown on
page 1430 H.

Some dimensions of the pump are here given; ratio of gearing, 2 to 1
line shaft, B0 revolutions per minuie; center of line shafi, 32 inches albove
floor; delivery pipes, two 4 xx; foundation for pump and valves com-
hined, about 3414 feet long, 1034 feet wide, the line shaft being 45 inches
from one end; average piston speed, 100 feet per minute; fAoor space of
pump alone, 25 feet 5 inches by U feet 10 inches; extreme height, 391 inches;
height above floar, 714 inches.

It requires 35 horse power to Tun this pump at the given speed against
200} pounds per square inch pressure and 175 horse power against 1040
pounds per square inch pressure.

Weight, including shafting and nest of valves, 99200 pounds.
Price including shafting and nest of valves, ...

See also the bottom of page 151 H,
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6 by 20 Inch Duplex Power Pump (222s:

The cut above represents the valves furnished with the pump just des-
cribed.  As shown, the whole delivery of ome pump can be sent into an
accumulator system (1K) pounds per square inch pressure) or directly to
a push bench (2000 pounds per square inch pressure'.  These valves are
located below the pump romm Aoor and m the rear of the pump,  The
pipes from the pump delivery valves go down into a recess in the founda-
tien and turn away from the gearing so as to run directly out into the base-
ment. At any conventent poant, but preferably close to the pump, a founda-
tion is erected and the nest of valves set on it

The water enters at A, B is a 2000 pound safety valve, G a 100 pound
safety valve. U and D are balanced stop valves (No, 2225 A, page 143 H)
designed to open and close easily under full pressure. H is a check valve
which closes and prevents any escape of water from the accumulator when
bypass valve E is apen. F is the operating cylinder for B, The piston in
F and the valve in E are on the same rod and are moved by water under
accumulator pressure,  Whether E s open or closed depends on the posi-
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tion of the aceumulator ram.  An arm en the ram (see page B4 Hyois con-
nected by a chain, sprockets, and gearing Lo the valve contralling table so
that when the accumulator goes down, the various contralling valves act
successively, closing one by one the bypass valves E. I the aceumulator
is mear the bottom of its strole, all the pumps send water into it in the
endeavor to fill 1t. When the consumption of water by the benches falls
off, the accumulator rises again and opens one by one the valves 1, the
pump delivery being returned to the tank through the bypass main.  When
bypassing, the power consumed by the pumps is small.  Provision is made
for closing the bypass valves bw hand when there is no pressure in the
accumulator system. At the controlling table, there is an arrangement
for changing the order in which the pumps are cut oul,  Since the pump
which iz cut out first when the accuvmulator rises has the least to do and
consequently the least wear, it is thought best to give each pump in turn
this easier duty. The eylinder and piston F are bronze, the valve in E
steel, faced with bronze and seating om a steel ring. The valve in H is
like those in the pumyp delivery valves. The controlling table is moluded
with the pump.

When the pump is to be used with an accumulator system only, valves U
and the fittings at A are left out of the nest of valves. This omission takes
out A000 pounds from the weight and reduces the price of one pump §....

+

Shafting and Gearing for Pump (2228

The line shaft, which is forged steel, 12 inches in diameter, is coupled
directly to the enmine crank shaft by a plate coupling, which we furnish.
The gc-ars- are cut, and within certain limits the gearing ratio can he change:d
without additional cost so as to permit a different engine speed.  Uorres-
pondence on this subject is solicited, Tt is generally the casc that more
than one of these pumps are fumnished. They are spaced 12 feet apart.
The weights and prices given helow include shafting and nests of valves
for each pump.

Weight of one pump, 99200 pounds. Price, & .
Weight of two pumps, 194000 pounds.  Price, ¥

Weight of three pumps, 293200 pounds. Price, §
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5% by 15 Inch by 1500 Pound Duplex Pump @zen

This pump is designed for feeding an accumulator syelem, and is belt
deiven,

There are two single acting, outside connected, outside packed, double
plunger pumps, joined at suction and discharge and driven from the same
crank shaft with cranks quartering. Each of these independent pumps
has its own valves, so actuated by the accumulator that when the latter
is full the pump is automatically bypassed, starting to deliver again when
the aceumulator falls.

The pulley shaft is of hammered steel. turning in babhitted ring oiling
bearings, and it drives the crank shaft through cut spur gearing. The
crank shaft itzelf iz forged steel, its enlarged ends holding the crank pins,

The main bearings are cast solid in the bed, and hold the main boxes,
which are of phosphor bronze at the wearing surfaces and babbitted cast
iron elsewhere. These running parts are provided with complete means
for taking up wear and for lubricating., The connecting rods are forged
with strapped ends holding phosphor hronze boxes.

All water passages are large, with easy turns. and the valves are easily
accessible for inspection and regrinding the seats.

SPECIFICATIONS.

Four plungers 5lg in. diameter, 15 in. stroke, 42 strokes per minute,
1500 pounds per square inch pressure.

Theoretical capacity, 223 pallons per minute; horse power, 24,

Pulley, 72 in. diameter, 25 in, face.

Suction pipe, 5 i0. COMMOnN.

Delivery pipe, & in. Xx.

Bypass pipe, 5 in. comman. |

Ratio of gearing, 6 2-T to L. |

Line shaft, 264 revolutions per minute, 3 feet and ¥ mnches above floor.

Foundations, 17 £t. 1158¢ inches by 11 ft. 274 in, at the floor level |

Floor space, 19 ft. 45; in, by L1 ft. 9 in

Weight, 49105 pounds.

vt R, '
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434 by 12 Inch Duplex Power Pump (2252
CAPACITY, 140 GALLONS PER MINUTE.

WORKING PRESSURE, 1000 POUNDS PER SQUARE INCH.
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41 by 12 Inch Duplex Power Pump 12282

Thiz pump consists of two independent, outside connected, outside
packed, double plunger pumps, joined at suction and discharge and driven
from the same crank shaft with the cranks quartering,  One side only may
be run by disconnecting the apposite connecting rod.  Like the Turger pump
shown on page 128 H, cach side has its cwn bypass, safety and check valves,
in this case all mounted on the pump.  The bvpass valves are controlled
by the accumulator, as described on page 130 H. Al valve seats ase tool
steel, hardened, forced in plce and ground,  They are readily examined
v removing the valve caps. The valves are of bronze, easily removable
for regrinding.  The water passages are made large with all turns easy,
sooas to redvce to g mommum foction losses,  The runming parts are pro-
vided with complete arrangements for lubrication and [or taking up wear
The gears connect the crank and line shafts. Al parts subjected to water
pressure are of the best charcoal ron. amply proportioned.  The crank
shaft, connecting rods and side rods are forged steel.

The pump bas four plungers, 4% inches diameter, 12 inches stroke, and
will pump 140 gallons of water per minute against a pressuee of 1000 pounds
per aquare inch, ench plunger making 40 strokes.  Ratio of gearing, 17 to 10;
line shaft, 815 inches diameter, about 70 revolutions per minule; center
of line shaft, 33%; inches above the floor;, delivery pipe, one 4 xx; suction
ane 4 inch common pipe; foundation, 17 feet long, 7 feet 4 inches wide,
the line shaft being 41 inches from one end; average piston speed, S0 (eet
per minute; floor space, 17 feet 1 inch by 8 feet 11 inches; extreme height,
above floor, T feel T inches; total height of pump, 7 feet 415 inches. It
requires 90 horse power to run this pump at the given specd

Weight of one pump, without shafting and gearing, 24800 pounds.
Price of same, including valves, &

For prices. weights and description of shafting see the next page.
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Shafting and Gearing for Pump (2282
SEE THE PRECEDING PAGE.

It is poasible to build this pump so that it can be driven from a line shaft
running at a different speed or of a different diameter from the figures given
an the last page.  Jf more than three or four pumps are to be driven from
the same engine, a larger line shaft is preferable.  Changes in speed, within
certain limite, can be provided for by changing the gearing ratin. The
pumps should be spaced 10 fect apart center to center.  The lable below
gives weights and prices for shafting for these pumps.  The price includes
the pump gear, line shaft pillow block, a pinion with a jaw clutch for con-
necting the pump to the line shaft and the line shaft itself, The clutch
can be thrown out at any time when the pumyp s not loaded and the pump
stopned.

SPECIFICATIONS,
K i G | Pounds. -1
814 inch shafting for one pump.... ... ... .| 2485
190 inch shafting for one pump.............| 1825
&14 inch plate couplinge...............each| LS
0  inch plate conplings................ " | 210 |
_+_

Portable Forcing Machine neiz

Far forcing gears, Avwheels, pulleys and couplings on to and off from
shafts. It has two bars commecting the heads, one of which contains an
8 inch cylinder with 12 inch stroke. These heads are adjustable on the
rads at 2 foot intervals, the extreme distance between the heads heing 25
feet 10 inches There 13 a hand pump with 3§ inch plungers bolted to
the bed. Capacity, 125 tons; working pressure, 5000 pounds per square
mch; distance between bars, 45 inches; length over all, 30 Y4 feet; extreme
width, 58 inches; weight of largest part, about 2000 pounds.

Weight, 4880 pounds. Price, 3 .. ... ..
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200 Ton Forcing Machine 27210

Designed for forcing collar rolls on to or off from their arbors. With a
longer distance between heads this press could be used for forcing gears,
pullevs or couplings. A 125 ton machine for similar uses is described on
the page opposite.  The cylinder of the press shown above is 11 inches
diameter, 12 inches stroke; distance between stationary head and ram
when back, 42 inches; clear distance between tie rods, 23 inches, capacity,
200 tons; working pressure, 4200 pounds per square inch; floor space, 112
by 36 inches; foor 1o center of ram, 30 inches.  The pump shown s Mo, 1812
A with &g inch plungers and 114 inches stroke.

Weight, with pump, 6640 pounds. Price, ... ...
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Annealing Tube Loader  izosm

For forcing coiled strips of steel into an anneabing tube.  The machine
congists of a hed plate carrving a horizontal cylinder 11 inches diameter,
2514 inches stroke. The piston rod has on its outer end a disc 14 inches
diameter which travels through an open trough into which the coils are
placed.  The stroke of the ram forces them forward mto the annealing
tube. The ram is returned by weights. No valves are furnished with the
machine. Exclusive of the anncaling tube (15 inches inside diameter,
21 feet 8 inches longl, which we do not furnish, the machine is 25 inches
high and occupies a floor space of 918 by 30 inches. Worling pressure, 100
poeunds per snquare inch; piping. 114 inch common pipe.

Weight, 2070 pounds, Price, & .

SrFErES

Hydraulic Bridle i212e

Far rolling mdlls.  The metal sheets to be rolled are passed between two
woaden strips and then through the rolls. A hydraclic evlinder presses the
wooden sirips together and so regulates the tension on the metal as it goes
through the rolls.  The device i= bolted to the roll housings,

Weight, 400 pounds. Price, $.

Arbor Support  (ea

This 15 used on pull benches 43 and 52, page 87 H. It consists of four
juws operated like those of a geared chuck which come together on the arbor
and keep it in line during the drawing. Tt shdes along the gnides, The
support will take in arbors from 5 inches to 1 inch in diameter.

.+._

Testing Machine (zessi

It s wzed Tor testing small objects such as horse nails, wire, etc., and is
equipped with a hand pump (No. 1458, page 125 H), two pressure gauges,
relief valve, tank and strainer. It is shown in photo 954,  Maximuam pull,
2000 pounds; foor space, 53 by 30 inches,

Weight, 860 pounds. Price, $...... ...
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5 o small bwo plunger
power pump balted directly to the lower platen. the e forming the water
tank, This arrangement can be wsed with the antomatic bypass valve,
shown an page 140 H.  We present below a few fipures relating to pumps
mounted in this way, and we are ready to guote prices on Lhem mounted
on any press desired.  As a rule we then make the press base so that it can
be uwged as a tank. These pumps all have tight and locse pullevs which
ghould run 135 revolutions per minute,

The press shawn above is similar to No. 2116 and h

" Number of Pump | 895 A | 952 1066 1239

Number of plungers.............. -] 2 } 2
Diameter of plungers. | inches " L4 Lg g
|Btroke of plungers., . .., : 2lg 21y ) 3
|Diameter of pullevs, , . = 24 24 B 28
|Face of pullevs. . . o s i 3 3 3y 313
Sire of discharge pipe B g o laxx iax
* Working pressure, | co.WThs, per sg.oin. | MNIO | G000 SOM SN
|Capacity........ LCUL NS, per min 2400 117 172 ]
Weight .. .. pounds G50 514 750 a50

The pump alone will cost. . ... ..
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Automatic Bypass Valve wamn
PATENTED JULY 30, 1895.

This valve 15 used with embossing presses as explained on page 5 H. It
regulates the maximum pressure exerted on the dies,  As illustrated, it s
combined with & checl valve H, so as to permit the use of a compound
pump with the press.  The high pressure pipe, d5xx, enters at A, the low
pressure, 44 O at B, while C is the exhaust pipe, 13 inch commaon pipe.
The pressure at which the valve trips is regulated by turning the knurled
nut at . To start the press, it 15 necessary to force K down, which can
he done by hand or by stepping on a treadle to which the rod E is attached.
To stop the press before the maximum pressure ie reached, throw D to
the right by hand. The valve is 16 inches high, and ccoupies a space of
158 by 12 inches,

Weight, including check valve, 76 pounds. Price, §
Price, without check, § ..
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Automatic Bypass Valves.,
PATENTED JULY 20, 1895.

Other forme of the valve shown on the opposite page are described below
and data concerning them 15 m the table at t]w bottom of this page.  Where
the antomatic bypass valve 15 used with a compound pump two accessories
must be provided, a check valve on the pipe from the pump and the treadle
rig. The check valve need not be attached to the bypass valve and it is
usually furnished as a part of the compound pump, the treadle rig s fur-
nished also as a part of the pump except when the pump and press are not
near each other, 1n which case an extra charge 15 made for it

No. 3399 15 adapted for mounting on a bracket in the way shown on page
358 H; has a check valve; the pipe to the press does not lead from it

Mo, 3454 A will mount on a bracket as shown on page 38 H; it has no
checl valve, the pipe for the press does not lead from it.

No. 3428 A mownils on a fu)uli—l:m illustrated on page 10 H; it has no check
valve and the pipe to the press leads out of i1, Na. 2568 A is the same design.

Moo 2666 A and No.o 2668 A are both fitted with a special check valve on
the pipe to the press but have no check valve on the pipe from the pump;
they mowunt on a pedestal as shown on pages 12 and 46 H; see also photo
820.

Mo, 2B0% A mounts on a pedestal as shown on page 16 H; it has no check
valve and the pipe to the press does not lead out of it o

N, 3456 A bolts directly to the side of a press cylinder and has™a Tginch.
round hele leading directly into the cvlinder; there is no check valve  No
805 A is the same type of valve but has a & inch hole into the cylinder;
see cut on page 42 H.

No. 3092 A bolts to a bracket (page 3% H) and has no check valve; the
pipe Lo the press cvlinder comes out of the valve,

Mo, 3332 bolts to the side of press 520, page 28 H; has no check valve;
the opening into the press is % inch diameter.

S Lo
SPECIFICATIONS.

Number EIET'_PLP'&E__ Pipe to | Fipe to | Height, |FI'rSpace, | Prire,
of Valve [Hiphp —L'wP,| Fress ank  Inches Inches | *3
| a309 lax—114 C = 2 G L6 L% by 15

3484 A 2oxx a 16 % by 15 I
| 3428 A 1lgxx 2 xx 14 C 16 16 by 16 |

2568 A 1lxx 1laxx 18 C 16 16 by 15

2E66 A 1lixx 1gxx | 130 1 17 by 11 | .....

2808 A ILlixx 15 C 15 1o by 6

34506 A 1 Ljxx — I C 15 15 by 7

3332 dgx — | 17¢ | 15 |1aby €|

2668 A 1 =x=x o=k Lo L 12 15 by 10

3020 A hgxa Igxx LT 13 14 by & |

205 A Tixx — [o | 13 13 by 6|

*Withont p-e;:l-esta“]. ar bracket.
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Hydraulic Bypass Valves.
FOR DIRECT DRIVEN BENCHES.

For use with a bench which is piped directly to a power pump,  When the
valve is opened it relieves the pressure on the bench by allowing the full
diecharge of the pump to return to the
tank. To start the bench, close the by-
pasz valve, The walve is operated by
water pressure and controlled by a pilat
valve. The valve and stand on page 150
H or the pilot valve on page 151 H may
be used for this purpose. The body is of
charcoal iron with bronze valve and piston,
The moving parts are leather packed.  All
parts are of suitable strength, with ample
water passages, Nos. 2194 A and 2395 A are arranged to set in the pipe,
the return to the tank coming out at I, Pipe flanges are furaished with the

12395 Al

valves, Mo, 822 B s an elbow valve and i shown in the cut on page 80 H.
SPECIFICATIONS.

Number of Valve | 2194 A 2395 A B22 B
Siee of pipe s iE L n S dxx 3xx 3%
Warking pressure... . ths. per sq. in 2010 SO 1000
|Flange ta flange, . . . inches 15 15
Size of walve:  ous o are . 24 by 12 24 by 12 12 by 9
Height of valve.. ......... ks 1% 10 17
Size of exhaust pipe..., ... i ic a2
[Weight...... . pounds N G 185
IPril:'cL:-E'valv:.'............. 3

sure side of compound pump No, 1964,
weighing plunger.

Bypass and safety valves Nos. 1563 and 25689 are used with the low pres-
They each have a high pressure
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Hydraulic Reversing Valves.
FOR DIRECT DRIVEN BENCHES.

These are rotary slide valves with one port under the valve for each end
RE the 1:1:tm'11 and for the exhanst. The supply pressure is above the valve.
The bodies are cast iron, the valves bronze, and the tie halts steel. The
spindle is outside packed with
semare flax and the valve has
suitable holes for holting it to
a foundation.  Valves 2086 A,
2746 A and 1344 B have relief
valves o that if the work sticks
in the dies the valve can he
reversed after letting the pres-
sure off,  No. 1344 B iz shown
on page B2 H.  No, 2086 A is
partielly balanced so that it
can be tumed under a mode-
rate water pressure without
using the relief valve and it
has an oil pump for eiling the
sliding surface of the walve;
Na, 3124 A is also partially
halanced. Valwves 2746 A,
3124 A, 16491 A, 1344 B, and

- = et A have handwhesls to
(2086 A turn the valve. Nos. 530 A
and 522 A can be operated as shown on page 80 H. or by a pedestal as shown
on page 145 H.  We do not furnish the operating rig with these two valves
Mo, 822 A has the exhaust pipe on the bottom and one bench pipe on top,
the pipes for the other end of the hench and the pump comung in at the
sides at an angle of 45 degrees with the floor. No. 1263 A is a special two
way reversing valve for use with a hydraulic elevator. Mo, 2000 B is shown
in photo 818, two valves heing mounted on the same pedestal for use with
knockout device 2090 A, page 15 H.

The specifications relating to these valves will be found on page 145 H.
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Bypass and Reversing Valves.
FOR DIRECT DRIVEN BENCHES.

The table below combines different valves and attachments into complete
sets of valves for hydraulic benches direct connected to a power pump.
The pedestal and handwheel No. 2305 C, shown in the cut opposite, are
included as well as the small pilot valve shown on the projecting arm.  This
valve is used to comirol the bypass valve, which is set in the supply pipe to
the reversing valve.

SPECIFICATIONS,

Number of Machine 2194 D | 2395 D

| 3 i

| Bzl PP o e R dxx 3xx

Maximum working pressure. .. .. . ths, per sq.in | 2000 00y

Bypass valve used . ................... No. 2104 A 2505 A

|Reversing valveused, ... ... .00 Y 2104 B 9305 [ |

El‘ﬂm valve and reversing wheel ... ... — 23495 © 3305

|

ITr;ml weiehl oy e g et e poundsl. RSN 3420

:J.:'Tjﬂ.‘.. Ry i vrnEtverane OF

L i . wh b i
4

Valve Noo 2232 has the bypass, reversing and pilot valves combined in
one. It is used with a direct acting pump and has a handwhees] and stand
gimilar to that shown opposite. It has a rotary slide valve, which can be
lubricated, the spindle of which is vertical. The valve goes below the flooe.
It ie for 3x pipe and 1000 pounds per square inch pressure, Height of
valve, 27 inches; floor space occupied, 32 by 22 mmches; handwheel, 15 inches
digmeter, 30 inches above the floor, Weight, 1630 pounds.  Price, with
pedostal, Fo

Bypass and reversing valve No, 549 is for use with a power pump and
dmible end push bench No, 548, Weight, 230 pounds. Price, ...



Reversing Valve (zses e and Controlling Stand (zass e
Deseribed on the page opposite.

!

Hydraulic Reversing Valves.

e

FOR DIRECT DRIVEN BENCHES.

Described on page 143 H.

| 1344 B

|-
="

SPECIFICATIONS.
H ‘RL' 7 E \_gﬁ |
58 | of | P2 FRy o 25 | 24 |
i) of | BET [EHE| o8 EZ = L
37 | &g | D% [E=B &f | 3% | g8 | £ |
T %8 |BELESY "8 | =8| T
- -
1691 A 4= 1a060 V| 28 by 18 g0 | 00 |eeniaas |
BA0 A 4x 1200 H | 28 by a7 16 L7000
822 A 4 750 H |34byaz 20 14900
208G A A 1000 V | 18by 12 32 o145
3124 A Tyx 2500 V |24 br 24 42 e
1263A | 2C op | H [21hy @ 14 L2 |
| 2745 A | Il4xx | 1500 H | 20 bv. 16 14 18]
sEn B | 14 C 125 Vv o|[12by 12 18 il
1= L] 19 by I7 17 160
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Hydraulic Throttle Valves.

FOR ACCUMULATOR DRIVEN BENCHES.

For regulating the speed
and for use in starting and
stopping large hydraalic
benches. The valve iz placed
between the reversing wvalve
and the accwmulator main, a
stop wvalve as a rule being
placed beyond it. These
throttle wvalves are the stop
valves described on the top of
page 148 H with the addition
of a foot and a relief valve

VALVES 2195 B, 2155 C, 2195 A, which releases the pressure on
the reversing valve when the throttle is shut and thus enables the cperator
to reverse the bench easilv, The valve and its seat are readily removed for
renewal or repairs.

SPECIFICATIONS.

Number of Valve 2194 C 2196 C
| BiRE O PUPET - e 2 s e e dux Bux
Waorking pressare., i DR per-ag: :i1'|.| 1000 100MF
BT R R e SR o S e puundsl G50 b
Price of valve alone....... . .. 3

_+_

When a throttle and a reversing valve are used with the same bench, it is
best to have them bolted together as shown in the cut above.  Then the twa
valve spindleg can be coupled divectly to two shafts running along under
the floor to a floor plate carrving two pedestals and handwheels similar to
the one shown on page 143 H, Weight of controlling stand for reversing
and throttle valves, 1460 pounds.  Price, §

_+_

Mo, 2765 is throttle valve 2105 C mounted in a pipe line running directly
under the fioor and combined with a pedestal and handwhee] attached to a

vertical shaft.
Weight, 720 pounds.  Price, $
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Throttle and Reversing Valves.
FOR ACCUMULATOR DRIVEN BENCHES.

The table below gives the combined weights and prices of complete sets
af #a.lvrs for hydraulic benches driven from an accumulator system,  Inclu-
ded in each set are one reversing valve, one throttle valve, one elbow, one
stop valve and a base plate.

SPECIFICATIONS.

Number of Machine | 2194 E 2195 E |
|Size of pipe. .. ... L - 4:{;_ dax
Maximum working pressure., . ., . ths. per &g, in 140y 10K}
Reversing valve used.. . ...........,... 2194 B 2195 B
Throttle valveused. ..., ..., ... ... ... 2194 C 95 C
Stop valve usede o oL vea 2325 A 2195 A
Weight_.........., rem e e ey e US| SESO 2475

_*_

Hydraulic Reversing Valves.
FOR ACCUMULATOR DRIVEN BENCHES.

These valves can be used on benches driven either directly from a power
pump or from an accumulator, while those listed on page 143 H cannot be
uged with an accumulator without a serious loss of water under pressure.
The valves described below are of the same design a5 No. 2395 B (shown on
page 145 H), are partly balanced and have ciling pumps.  The controlling
stand shown iz not included with the valve., No. 2105 B is illustrated on
page 146 H.

SPECIFICATIONS.

Number of Valve 2194 B 2306 B | 2195 B |
Size of pipe.. .. oo dxx 3xx xx
Working pressure.... .ths, per sq. in. 2000 00 100
Floor space........... ... inches | 3@ by 32 | 36Ny 32 | 0Ly 25 |
D o A S e Y 26 26 | 22
|Weight, with flanges.. ..... pounds 2340 2400 70
IPm‘e e

Weight of controlling stand for reversing valve alone, 420 pounds., Price,
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Hydraulic Stop Valves.
BALANCED. FOR PIPE LINE USE.

We have designed the valves histed below o meet the heavy requirements
exacted of hydraulic valves in high pressure service., These valves have
cast iron bodies; all moving parts are of bronge with the wearing parts
easily removable; the water passages are smooth with easy turns; all are
plug valves balanced so that thev will open or shut under pressure.  No,
2225 A is shown at C on page 130 H and No. 2195 A at the right in the
rut on page 146 H,

SPECIFICATIONS.

Number of Valve 2225 A | 2260 A | 2196 A | 2360 B [

Size of pipes.. .. onin i 4xx dxx | 3xx Axx
Waorking pressure. | . fhe, per sg. in. 20040 1000 | 1000 1000
|Straightaway or elbow, ... 2 E 5 E
Weight with flanges..... .. pounds| 57 5300 | 450 440
Bricai i iiainiasilngdn el el e e R
——

Hydraulic Stop Valves.

UNEBALANCED. USED WITH PRESSES.

These valves have been designed [or use with slow speed hvdranlic presses
amd have four stems combined in one casting in such a way that the press
can he started, stopped or reversed at will, when accumulator dnven
No, 2857 B is shown in the cut on page 70 H and is for one inch xx ]’HLFt_':
rice, 8. ... Mo 3025 A s shown in the cut on page 72 H and is
or ¥ inch xx pipe; price. $...... ...

_+_
Hydraulic Stop Valves.
BALARCED. USED WITH FRESSES.

The type of these valves is different from either tyvpe listed above; they
are balanced lever plug valves mounted in pairs on a bracket in such a way
that cne lever will open one end of a press cylinder either te the pressure or
to the exhaust. There is also a position when both valves are closed,
Mo, 2766 A is for 3 inch extra heavy pipe, 500 pounds per sguare inch pres-
sure; No, 2766 B is for 115 inch extra heavy pipe, 500 pounds per square
inch pressure.  The former is 47 inches high over the lever and ocoupies a
space of 21 by 16 inches; the latter is 37 by 16 by 12 inches.

No, 2768 A, Weight, 200 pounds, Price, 5.
No. 2766 B, Weight, 100 pounds, Price, £
LT

Plug Valve LIT2 A is a 1Yy inch xx pipe stop valve for 300 pounds per
seare anch pressure; it iz a straightaway valve, not balanced; size, 11 by
G inches, 14 mnches high.

Weight, 76 pounds, Price, % ... ]
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Draw Bench Operating Valves.
FOR ACCUMULATOR DRIVEN BENCHES.

These valves are combined thrattle and reversing valves for pull benches
omly and are designed to be fastened to the cvlinder of the bench as shawn
on page 8t H, The reversing valve is a plain slide valve, not balanced
When the throttle valve is closed, a reliel valve is opened allowing the
operator Lo move the reversing valve.  The speed of the bench is determined
by the amount the throttle valve is opened. The ports are such that the
grip is returned to the die head by the water displaced by the piston rod.
This improvement results in a great saving of power. There are four pipes
leading to these valves, The supply comes in from one side, the exhaust
leaves at the other, while the pipes for the front and back cvlinder ports
run along underneath the evlinders, The throttle valve is operated by a
rotating shaft, the reversing valve by a reciprocating rod.  Valve No.
2268 is for the operating side of a drawbench using 1lyx pipe.

SPECIFICATIONS.

Humber of Valve | 2201A | 2390A | 171TA | 24154 | 22234
Size of pipe...... ... 0.0 LR xx | 2lax 2x Ligx
Working pressure. . Ihs, per sg.in. 1300 | 1504 | 10000 | 1000 | 1000
Length.. ... ooccce. o i0ches | 30 Rl 30 | 27 192,
15 1 | ERE SRR - | ad 29 T al
Height........ S 4 191, (3 155 13 101,
Weight of valves alone. ... pounds 133} 1050 0 () 440 275
Price. .................. & |

-— “

Special draw bench valves 2030 A (3 nch xx pipe) and 20400 A (4 inch xx

pipe) are described on page 75 H
S

Alleviator No, 2260 C is for use on the end of a 7 inch extra heavy pipe
line, It is for 1000 pounds per square inch pressure. is 16 inches in diam-
eter and 4015 inches long.  There is an outside packed bronze mam, working
in an iron body whose outer end bears on o heavy coiled steel spring.  When
water hammers oecar in the pipe ling, the spring vields and prevents injury
to the machinery.

Weight, 276 pounds, Price, & .
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Pressure Stop Valve 12406 n

Thiz valve iz used to stop the flow of
water in 3 inch xx pipe, used as part of an
accumulator system. It is operated by
the pressure of the water and is controlled
by the valve and stand shown below. A s
used to close the wvalve when the water
pressure is off. The water emters at E
and leaves at F, Working pressure, 150M
pounds per square inch; extreme height,
23': inches; greatest diameter, 104y inches;
body, charcoal iron, wvalve, bronze; small
pipes, *ax.

Weight, 380 pounds. Price,

Controlling 5tand iza0s B

Designed to control stop valves
such as the one shown above, Dy-
pass valves as on page 142 H, ete.
Size of pipe, 3gx; handle te floor
32 inches; base, 20 inches diam-
eter; valve and body, of the best
phosphor bronze,  The valve is a
small rotary slide valve with a
small angle of motion and will
waork under any pressure up to
200 pounds per square inch.

Weight, 170 pounds,



Filot Valve (2203

This valve, for 25x pipe, is desipned to con-
trol pressure stop valves, automatic reversing
valves, bypass valves, ete. The stem A can
be fitted to receive o handle, handwheel, gear
or sprocket wheel for moving the valve.  The
valve 1z of branze, 117; inches high, and ocen-
pies & space of 8!, by §inches. Tt will work
up ta VKK pounds per square inch pressure.
The motion of A iz 32 degreez, The wvalve
can be attached to any convenient object by
posts bolted to the lags F {one on each sde)

Weight as shown, 31 pounds.
Price, B

—

Pressure Stop Valve msa

For 4 inch extra heavy pipe. It is similar to No, 2406 A (gee opposite
page) in design, but is operated by an independent cvlinder connected to
the city water service, 00 pounds pressure, | inch common pipe.  Working
pressure, 1000 pounds per square inch; height, 40 inches; space occupied,
22 bv 1475 inches.  There is a controlling valve located on the valve itself.

Weight, 560 pounds. Price, $ ...

Pressure Stop Valve  nzvee

For 2 inch extra heavy pipe. [t is operated by an auxiliary cylinder using
the high pressure waler. Valve stand No. 2406 B may b2 uzed with this

valve., Working pressure, 800 pounds per square inch; height, 2415 inches;
space occupied, 114 by 7 inches.

Weight, 130 pounds. Price, ...
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Miscellaneous Hydraulic Machinery.

Accumulator bypass and check valve No. 1825 is for use with an accumu-
lator and power pump. It is attached to the former and s operated by a
chain from the ram.,  When the accumulater is way up the water from the
anp is bypassed and the check valve closes to prevent the escape of any
hiph pressure water., It is for 3, xx pipe, 3000 pounds per square inch pres-
Eun‘. is 7 inches high, 11 by 9 inches in plan and weighs 16 pounds. FPrice,

+

Accumulator bypass and check valve No, 617 is designed to be holted to
an extra inlet to an accumulator and piped so that the whaole delivery of a
power pump enters the system through the valve. By the aid of auxiliary
valves and weights, the pump delivery is bypassed when the accumulator
15 at the to 0% its stroke, It s for Sx pipe, 750 pounds per square mch
pressure.  Weight, 9440 pounds, Price, &

o

Checle valve No. 1276 A is designed for 1) pounds pressure and can be
mserted in a 2x pipe. It is 1125 inches long, 10 inches high, 7 inches
wide, weighs 85 pounds and 15 priced at $... e

e

Mo, 1107 shows a method of attaching valves and pipes to a press, come-
peunding the delivery from two pumps.

+

Valves 1276 are attached to a vertical dmawing press similar to No, 1897,
page 66 H, for use with two water systems, an 800 pound high pressure and
a 150 pound low pressure, in such manner that the Eiugh pressure water is on
during the acting part of the stroke only.  They are operated by dogs moved
bw the crosshead of the press. +

Pistom valves 1536 (2 inch commoen ]‘n&de’] and 1473 A (213 inch common
pipe) are used to control the speed and direction of motion of hydraulic
elevators, They are controlled by the rope from the car and are designed
w0 that they are suspended from a beam.  They are about 28 inches long,
% inches high and 10 inches wide

_+_

Arbor lifting and reversing device No. 92, for use on a push and pull bench,
takes the tube and arbor a?t-:r it has been pushed through the die on to a
cradle. raises them 5 fect 8 inches, and after they are turned by hand, lowers
them in readinees for redrawing by pulling them back through a second die,
Fam, fi inches diameter; working pressure, 1M} pounds per aquare inch;
controlling valves included, weight 580 pounds. Price, §.. ...

_+_
Photo 1053 shows dies No, 1609 for Blanking brass 11 6-10 inches diam-
eter and 8-10 inch thick used with 750 tom hydraulic press No. 2116 {page

fi F}.
Weight, 1340 pounds, Price, §
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THE WATERBURY FARREL FOUNDRY & MACHINE co.

WORKS: WATERBURY, CONNECTICUT, U, B A
ILLUSTRATED CATALOGUES

Automatic BEivet and Mot Machinery, Thread Rolling Machines,
Machinery for mnnufmr.u:i.'ng Hinges and Butts from Sheet Steel and Brags:
Cartridge Machinery for making Metallic Cases, Bullets, Paper Shot Shulh..-?r.‘nilu,
Drop Presses. | Automatic Deop Hammers for forging,

Foot Presses and Screw Presses) FrLL
Chain Draw Benches for Tubing and Rods, Rod Rells. Bull Blodks. |
Hydraulic Draw Benthes. Presses, © Accumulators,  Power Pi.bm,pl.r Valves
Lathes for Burnishing, Enurling, Trimming. and Spinning Sheet Metal.

Single Acting, Open Back, Power Preses,  Auntomatic Feeds. M (]

Elanking and Drawing FPresses, Arch aod Pller Patverns,  Embossing .ldxluﬂil- T‘ﬁ_‘ I
Jeint Presses, ! fifl

Diauble Acting Power Presses.  Crank, Cam and Togde Action Pregues. 1) |

Rulling Mills for Felling Sheet Brass, Coppet, Steel, Tin Poil, ete.

Shear Presses.  Shearing Preses and Alligator Shears.  Single and Oﬂuw
Trimmers. 10 by i
Finishing Machinery tor Shest Brass, German Silver, ete.  Putnsces, | /1]
Special and Miscellaneous Machinery, N
List of Gear Patterns.  Price List of Shafting and Pulleys,




