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' SHALLwa-WELL HAND ’PUMPS

; “In the manufacture oi shaliow—well oumps the importa nt factars
o to’ be analyzed, studled and clarlf;ed ares:

; (a; ‘The size, type, and denlgn of a hand pump that will raise
water most efficiently from a maximum depth of 22 feet and that can be
made economically in a qmall foundry emoloylng on*y a few operaturs,
‘mostly unskixled ; : i ]

‘ (b) A foundry and shop nroperly equipped to make these pumps °
of gray iron, and finish the castings accurately, for exarple, a plant
~ equipped at the start with the rmallest number of machlneo and tools, anc
with most of the work done by manual labor;

, (c) Some technlcai controlc 0o accure soand castlngs, é o
~,rtra1ning system for the shopmen including protection against acc1dent~,
- and a8 way. of checking all shop operations to av01d waste. L

7‘alze and Styze ef Pumps.«p’u o
Hni “The design of a 51mple type hand Dump ig shown in fl?ure l d
It is made of gray cast iron, having a bore of 2 5/16", and a piston
 movement of 6%, obtained by a hand lever. The bottom casing is tapped /
~for 1 1/4m inside dismeter pipe. This pump will deliver qnnroyluatﬁly
ff200 gallons per hour, with about 30 to 35 strokes per- minute, b
/ Foundry:Practlces. |

Meking good castings consists of preparing the molde, (making
cavities in the sand, placlng gates and risers at the rlght places) ore-
paring the melt, and pouring the molten metal into the molds. :
, Preparing;thé,Proper Fatterns:

A split pattern, shown in figure 1, c. is provided with the

ff,nececsary projections into which the proaectlons of the ends of the dry

" sard core will fit when the pattern is lifted out of the ricld. The Yound’,ﬂ'ff"

~_ core is thus anchored in the mold so that it will not float out under the
;,buoyant forces of the metal, ~ ; - v




";, ',ﬁCore haklng.~

g : The COTP is used to forn tbe cav1ty in the pump whlch 1@ latrr“f e
‘ ;machinpd aecurately in the tool room to accommodate: the plston. Thls cy—; e

~ linérical core is inserted in the mold after the wood psttern has been

"jfremaved from the mold. The core is prepared in wooden wmolds (core boxes)

‘keb in an oven at a lOW'temperature (abcut AOGOF J to harden and d*y.~

- ‘ The core 1q surroun ed by hot tetal durlng pourlng, therafore,
;(1t is BubjeCued to very ‘high temperatures and must be made of r=»pecmil_ cer
- sand. This sand requlres a bigh silica content. Speclal bondirg m&ter‘i s
. must ‘be mixed to the core sand for blﬁdlng parposes.; These come: 1nﬁ ‘
”V[<1iquld and dry form and are made of wheat flour, rye meal powdered rosin
;and lanseed oil. . . o : i o S e e e o

| Moldirig ana Pour*ng. L

Lo ‘ThefmGS‘ “aportant part of he Job is making the cavztle@ in hs@“uQV
w, ‘*sand for example,fpreparlng the molds, ‘because if this is not done - i
'~V.;correct1y, a defective casting results, ‘The molds are built into the e

~ quired shape by hand, and the wood pattern for the mold sheuld be oversize
~to allow for shrinkage in the castang.,,Cast iron shrinks about 1/8 1nch .

| f,,7per~;oot in cocllng from the molten state to ‘room temperature.,‘

L e The best quality sand adapted fnr Ioundry use can be obtalned b
only ‘through careful examination of the sand available. It should be re-
. membered that the “expense of sand is only about 1% of the totsl cust 0# “
;,J;;the castlngs The £gand should be well graded, tested and’ ‘skould. stan& S
. high 51ntering point of 2500°9F. For each pouring operation a new mold mu”w‘““”‘
 be made. Properly selected sand can be ret:mped and used for successive Sl
;'malds by adding a small amount of new sand to provmde ‘bond. ‘Permesbility = =
or the ability of the tamped sand to permit the passage of gases through -
it is a very impcrtant property. The finer grained sand composed of aharp,
angular-shaped particles are best for. general molding work as they have
good porosity, form a good bond, having more open structure than sands of
~ round grain. Molding light castings, like pumps, is best done with snap =
-~ and taper flasks, as these provide an excellent guide for a parallel 1lift
of the plata and facilltate accurate lifting of the top part. Small hand
rammlng tools are uped to ram the sand around each half of the pattern,

- Gate and Riser' L e T ; ‘ ' . /;f‘k

Al ¥ The riser is that part of the mold where the excess metal above
 the casting flows and serves to keep the body of the mold full and to re-~"
~ceive any dirt or scum which rises. The riger is designed also to carry.

- off the air pushed out of the mold by the inflowing. metal, when the mold

~ is filled with the metal. For a small casting, a single riser and gate ~Wy“
- are sufflclent as the hot metal does not have far to. run, o

e




. with pig iron,- iron scrap (defective castings, gates and riser

i ; f'y‘j_!cupela is a straight shaft furnace, open at the ‘top, lined
o fir

E ~ iron in the cupola fall out ar.d be taken;laway.

e .,,;f“Pcuring the Castingo %

. fmotal to flow between the cope and: ‘the lower part called the drag, and

. shaken out of the mold, now emerges ss a rsw casting. ‘The gate and riser
to ths claaner. = e
. ',,,T..Clea;ning the Caating:

Melting the Netal: o

: '  The. cupola is the most. "ide};‘f used of all fmuzr?ry furnacesw

 melting iron for all kinds of ordinary castings. The cupola is Ch‘

y ond

- steel scrap, the ‘relative nroportions depending upon the des red compe
- of the castings to be poured. This is learned by ©Xp Ume*ta\ "

"'z-clay brick and chg.rged thraugh doorc about halmav up. t.h

f"’!bottom of: thg cupola :I.s a pair of himged cast-lron doors wl' :Lc are d’r‘op‘ ‘
~_after all’ molten metal has been withdrawn. - Thica is ‘t:o let the re%ioue of

; . The upper part of the mold, called the cope s must be welghted downj
80 th&t the bnoy ant force of the metal will not 1ift it and allow. some

faolidify thera. The. anolder takes a ladle-full of medal at the proper te

: fur A s 1t 1 the 4 a s’tseady;
strean, 'ba.king care not to break the stream at any time. It is best to keep
the gate full of metal at 2]l times in order to minimize the washing of sand
~4into the mold. Pouring: continued until the level of the metal resches to

- the top of the riser. ThLe metal, allowed to solidify and cool before being

 are cu. off the mrfaea of the casting, and the Taw. pump Body is passed o‘ 1

S 5 ?o propare the caating for use, it is necassary C remove :
e and riscr, fins, scabs; and sand. Removal of the dry sand core by rapp
~ 1s usually the first opera.tion. ‘Gate and riser can be broken off wi
~ahmer and ‘. chir\al, or cut off w:lth a hacksaw.




fv;sand whnch nlrht have fﬁsad w1th the casting may be brushed off w;th & coarse e

. iron brus».’f

;?ﬁ 1f'Making the Bottam Plate and aandle.,J‘w'f

,-5H }adﬁnh%-

: ; While these are mudh simpler castingh, the processes used are the @ ¥j} 
,7: %ame as for the pump body.k; [ e ‘o ; ’ o Lol

Finishimg of the nump body, the bottom plate, and the piston is f*ffjfﬁ?

““lﬁ ; dbne in. ‘the too] room.

- « By*ublng a spec‘al jig to hold the head 01 the pump body in. tha
chuck~of ‘s laths the inside part of the pump body is bored out to a *iane-~

 ter of 2 5/16 in-ches., Gaging is done with a sxmpie Jage.; The holes are

J‘aon the pipe are cut with a hapd threader.~wAv"‘

 ¢rilled in & small upright drill pre s for the screws and ‘the threpds are JW
:cut with a tao. S , s s o

G Alro tbe nlcton ané. top valve are machined onﬂthe lathe and a f F
fcp901al dle is used to cut” out the leathnr ﬁlsce for the valves.f j‘vg‘

Threaﬁlng the bottom plate ie dome on the iathe, uhile tha thread%f” [:kH”

£ cnt*ol of Pfoﬁuct*v1ty~“'i 

Once the: foundry is in operatlon, some’ %ime and thﬂught should

go to measuring and controlli~ the productivity of the shopmen. Observancec;_hj”
of their daily activities may lead to certain fixed flgures either in terms

- of time or tonnage per week, per man; figures whlch would indicate a better‘ ~f
way of using the available mechanlcs, and _2-more eXpe d:tlous handling of |
the raw materials, , e g

R - From such welght and time flgures management may Judge what

.~ phase of the day's work may be improved. It may then be possible to note
operations uselessly repeated, to find out how to make materiale more
readily available at each statlon, how to introduce some tool or material :
: handling equipment which can speed up casting of the pumps, reduce fatigue

of the operators, or how molders can ‘grend more time in the actual production _j.”f’”

of the castings and less in general labor around the chop.

Employlng an outside, experienced foundryman as s consultant is
an accepted practice. He can help management, by instructing the shopmen
 in better mold and core making and more efficient handling and cupola i
operations. An experienced foundryman can establish some control by better
~ planning the weekly pouring of the metal, using the best way of cleaning
the castings, initiating some sort of training and application of safety
neasures for personnel, finding the best way to check the accuracy of the
finished product, and maintaining general cleanliness and better order in

o ,the sbop.

' ~ There are no suitable or relisble formulae to gage exactly the
,weekly productivity for the thousands of different shapes produced today
in the hundreds of foundries. Prices are finally establisheé on the

.4_1 :



- isa one-man organization in that the shop foreman must be responsible for'j

i ,"SPectIng the finlshed product.

‘“::manual operatlons, a better chance for the Wnrkefu to increase their

i cupcz-& mer s pick aﬁd b&pmg Chlﬁél m-ooovtwnrcoqc-aovt.u’ 10'

~,] market place today by comparlsan with cimilar producﬁs offerea by other shops. L ﬁ: f’\i
3 It should be rememberad that a.specialty foundry maknna apump

~all metallurgical problems and shop techniques, such as charging the
furnace, mal:ing the molds and co“ee, and fnr melting, cleanlng, &nd in~ .

R

S AS +he bu51ness grows, mcde*nlzat*on may ba effected through in~ o
1,craased plant layout, better production equipment,;improved ventilation and

~ dust control, and ﬁechanized or motorized handling. Among the economical =

advantages of such modernization are the savings made through elimi“ating

. earnings and raise their standard of living; bigger output of finer < astiﬂgsVVf«*
land maintaining 5t the sama time the competit1ve sgagﬂs Qp the shop. , :

| i‘l Cunola, complete with bricks, tuyeres, plates, 36~inch di&netar .,..ﬁé,’b
” ; : Lol 1;;,; di&m@ter ..0.0UOQ‘I.lt‘w.lo!#'&’.#.llu.l."l;;.ftﬁs 69000 0005"‘ :;:‘:»_
A ”urbo‘aqmpresscr, 5 -horsepcwer L L R e R l 000.00 i

“ 3901’00* -
"ﬁ-frowels, slicks, gate cutter, liftef, leaf ‘,g,gfl‘“«®€5:~_
‘and square, spoon, bcad, square and roun&ed E st
: o corner, shovels and fOrKS euveceessocscsssasoscees 200,00
ijundry riddles, bellows, core brushes, dusters and hand SE ;
FE spray 9.!«3'0..0‘0.00"00.9"“‘.0..“-.-90.00.0;" lOGcOO T
:Snap flasks, clamps, sprue cutter, chaplets, gaggers eeeciess 400,00 ¢
- Hand ladle shanks and two-wheel buggy ladle .cessessescrcsve: 150,00
1 Optical PYTOMELer sececescseccssacavsssssnssnrssassnssscce 225,00
1 Electrical grinder, spare abrasives sc.esscecscosiocscsces 250.0C
‘,‘Material in stock, such as sand, coke, limestone, refractory
i , brick, andkdies ...,.;.............e....,......... 3,000.00

Tocl room eqnipment.

2 Lathes with chucks, 2 aigs to hold pump and bottom plate,

: ~ and tools for inside boring of pump, and threading S

: ‘ bottom Plate ¢aoocooo-anooooao-aoo.o.-oantnoo-.opo‘ 4 000 00

1Handthread cu‘htel‘ cooo‘.-Qoooquoattnc.-’oon-oo.coo.ooou;-o ! 2:0.0@
Taps for threading holes in bottom plate ..cceecevcncsceesses 35,00

’ Iﬂthe ‘bools fO!‘ f&ciﬁg opemtions nooaopoaboon-sancosonooo.oo ’ 30‘00

1 small upright dnll .‘."..“."."UO..”.."..UD.'.‘."’.. ‘ loo.m ‘

lDie for cutting leather discs #eessressesnssnsensoccrenrene 75'00 '

: lB&nd 88w for p&ttem Shgp Q.ct.ﬂ..@olhvoccl‘l0!0.00&!600'.' 250.00

1 Hﬂn—d plmr .“"..‘-""‘0..."’-9”..‘......'....”.'.‘.‘f" 1%‘00

5 Small tocls for pattern shop, such as sander, and gluepot ses 200,00

- Viees, ‘lockers, gages, sandpaper, mold wash, clamps, and , ‘ S
; . chisels ’..."....‘.DQ.QD."Q‘0.0’.""D‘.".‘..“ 2000 E
: , , , R 5329090

-5m




0 ;\ fLabor Reoulremﬁnts.if,f 

‘fﬁiﬂcst Estlmatlnggand Control

;Fcunﬁry feramdn.v...¢oas-.o»...w-.nc.-..-..,.g.-o,..o.g.......$ A,SOO OO ‘
~FﬁldEFSoowarhbtnct'tmua0-0!oaaua-ayean&oaoawneocoaoosc-ov-aeyﬁ” 8,000 00 L
Hel‘per ard’l clea'ner‘.c"“.*0"UQIGQQODOQQﬁﬁ'...‘l""..‘..’..~"“ : : d
Machine shop operators in tool room at $2,250,00e..ccccsnnnece 6,500400
]Patterﬁ shop operauor...,.o.,am....,....o...av ‘

,plloob.onbé.. o

’Him%ms:f%f' |

S : Some cf the eqylpment used 1n the manufacture af xand pumps 13 1nd1caied
A Flgurg 1, Thls includes sand piles, other ‘molding materlals, pattern b

‘;a,(f  ,assemb1y'of boxes for pouring, cupolé and other roandny eqpipment, pantern shop 5f $ﬁ
‘”x%fﬁj,and toalmroom. i A : 3 ; : e e

These are. the 1mP0rtant Ltems an.whleh to base cost estamatQS« Fer .

f'51; fth1s)puvpose, Lertalr fbundry and ‘mechine shop estinktlng data are ‘used, and doﬁe“fT 

.« wae?er, it should be kept ir mind that sll foundry jtems
> ,fang depend unan many4qualifying conﬁitions,fuuch as

i | Establishing a productlan stan&ard per man—hour for basing cost e
estlmates for output in pounds cf'good castlng in a small foundry may be mado in *
this case as follows: : , : ‘

Output in the m@lﬁing 3r@a, per man hour.......;-................hS pounﬁs
Qutput in the clearing area, per ¥AN NOUrsscscevcesssocsescoscesslis pounds
Output in the core-making area, per mAn NOUres.eccecocssssssessioeld pounds

Average production per man, per hour, in small rough castlngs....hﬁ poundsw 

e : As the average weight o; a rough pump casting is figured at 15 pounds, ,‘~‘ 
. on vba estlmated b5 pounds basxa, the production per man, per hour is 3 pumps. ‘

‘ Wbrking the faundry"w1th five men, this 51ves a flnal flgure of
15 rcugh pump bodies produced per hour. Hence: -

Labor ﬂagea. ‘ ‘1 ;

Fer five men, produc‘ng £ifteen pumps......,.......,..,,,,,‘,,.,,g 6.75 a1
(Figured on the basis of the wage scale shown above). i

Tuo mechanics in the machine shop finishing these rough ~ ; S
castings, making the pistons and other small parts shown el e
in Figure looooinoooocooooaoonnoo.ao‘o#asoon--oo-coooooou.oo 3;25‘ “‘£

Pabtern makera..e.o-..g..a.....a...;u;?.0........................ 1025‘ .



EL ]

| fOther Smali oundrm Itens

‘Material Costs:

, Cupola charge, at a rate of $0.C6 per pcund of iron and S iins
scrap, for 15 pumps, at 15 pounds per pump.........m......sls 50
Additional material for loading cupola, flgured ata

standard rate of 30 percent of cupocia charge..e,...;.,;..,..‘ h,GSyyf}i_ ;ﬁ

~Sand, core sand, nails, patterns, drier, and heating, at a Gt
standard rate of 10 percent per cupols charge....,...p.‘.g‘. 1;224

Total: Whges and material costs for 15 ptmps hourly rabe...,....$30.15‘ ff

Markup, standard 100 percent for such items as aalaries, ;**s‘
insurance, fuel, power and light, general supplies,
advertising and selling, building, tool care and i
maintenance, taxes, depreciation of building and ‘
equipment, postage, telephones, bid debis, admlnlstratlon ,
expenses, and other fixed charges: krown to each shop........%ﬁO.lS;

| TOta-l for 15 Pumps, ready for Shipmeuv..Q.o.too-o‘a.ku«o-oa.-oc. 60 30
Total fcr orne pumpocnorcoonnaoo-oao--ocoooocoov@s---oo-oonconocao h.GZ “‘~

~ » A amail faundry could and should make, in add¢tlon to the hanﬁ pumps,kffff
- uther cast iron workpieces, Tiere is ro limit, of course, to the great .
~warizty. A few possible articles ars: Pipes, valves, wheels, stands, trougha e
and plows., A foundry capable of producxng such and similar workpieces would

provide a community with a great variety of artlcles for the regular local
market as well as for emergency requlrements. s

Bibllogrdphy.

1, Publications by the American Foundrymen's Society, 616 South Michlgan ‘

Avenue, Chlcago 5, I1linois., Recent publications of the society
present new ideas in foundry practices, on the latest developments
in research, and ideas advanced by outstanding engineers concerned
with the theoretical and prsctical aspects of founding:

#Alloy Caet Iron Handbook® on the various phases of foundry
practice for alloy cast irons, Prlce $4. 50.

#Ferrous Foundry Process Control* No. 1l. Various process
control procedures are recommended to be used as a posslble
guide for foundries in controlling productlon and flgurlng
production costs, Price $2.50.

”Foundry Core Practice" No, 38, ‘Covers the entire field dr
coremaking, Price $10,00, ‘ ' e

uStatistical Quality Control for Foundries" No. 63. Deacrlbes
the various attempts by foundries to control quality and
production, how to train personnel, and the proper ways of
fipuring and controlling costs. Price $6.75,

"Patternmakers® Manual” No, 61l. Includes soluticns of aimple o
and difficult pattern making problems, Pr1ce $6.75. o
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- 1930. McCraw Hi21 Book CGmpasz, 330 West. 42nd Street, ‘New York, N. }[. |

. Price $7.50. |
L ent:.re castin,g bectmiqm in addition to various other shop prach.ces. s

- Press, Ltd., Gloucester Road, x{ingston Hill, Surrey, London, Engla.nd

 Price $4.%0. Latest developments are shown and described in practi.t:al
~and improved pattern making, tools and equipment used, and etail 5
'of pattern construction, drawings, core making, and patterns
! ,nﬂ.sc;llaneous mrk resembhxg pum’lp and ‘ipe bodies

v ‘}a
! Sociaty, 615 S:mth Mlch.ngan Avvenue ’ Chi_cag

‘mld:mg problems, ; , | v00.

~",”Pattern Maker's Manual," F:Lrst Pd‘ition, 1953.
: ‘Scciety. ~ Price $6.75. Volume presenting pictures of pattern making
 equipment, pattern layouts, ‘details in wood pattern construction,

“Casting avdFornﬁ.ng }’rocasses in Manufactmng," b,'y” J.S. Campbell,

This book ol more than 500 pages ‘covers briefly the

wPattern Making for Engineers',« 9 f:?‘J.G. Horner. ‘The Technical

"Foundry Practicss," 1955, by S.E. Rusinof

American Foundrymen ta

= ,split pattem making and the use of pattem mld.ng machmery. X

”Cupoh and Its Oparatian,“ by American Foundrymsn's Association, -

second sdition, 1954, Price $9.50. Presents minute calculations L 1
for a eupola, methods of applying the lining, use of coke bed, preparation” .

. of the charges, control of temperatures, and solutions of problems .

7,

8,

%

10.

like front slagging, keeping the tuyeres. open, bank:.ng the cupola >
and other operational techniques. e F)

MEquipment and Supplies for Foundryman,", Stevens Catalog No. 30 by

F.B. Stevens Company, 510 Third Street, Detroit, Michigan, This is a
complete reference book on foundry eqnlpnent and supnlies. S

"Poundry COre Binder," IR—1205A, and "Heasm-ement of Work in tho

Foundry Industry," IR-11611, Both obtainable from the U.S.' nepartmeﬁt
of commerce, Office of Technica Services, Wash:i.ngton 25, D.C. sl

nPattern Making and Founding," by R.E. Smith, 1954, Hc"‘xight and
McKnight Publishing Company, B2somington, Illinois, Price $3.00. Ly
Discusses the activities of foundrymen, methods of molding, coremking, o

cupola operations and other phases of rounding } ; i‘fj‘:“”“?“{f .

 "The Foundry Industry in Illincis®, (HF 5500 13 Bulletin Ne. 70)‘. P
By the Bureau of Economic and Business Rn:aseau'chJi Univarsity of :
Illinois, Urbana., 111nois. Price §.75. S ‘

~ #Five Small Gray Iron Fanndriea,” Report No. 85, April 1955, By the L
‘Bureau of Labor Statistice, U.S. Department of Labor, Washington 25 ’
D,C. Available from International preration Administratiun,

i ﬁ&shington 25, D.C.
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12, "Plant Requlrements to Set Up and Operate a Gra.; Iron Jobbing «
 Foundry,” April 1955, Intermtlonal Cooperatlon Adamnistration,
Washington- 25, D.Cs - : ' ‘ R .

Aad:.t.ional infcxrmat:.o'x my be obtained from the follmng sourc:m‘
7777 Poundry quﬁ.pnent Manufacturlng Associatlon :
- Law and Finance Building . ‘
: P;.ttsourgh 19, Pennsylvania.

. . Gray Irdi:i Founders Society
i . |Nationali City-E, 6th Building
g °  Cleveland 16 Ohio

,Steml Founde*s bociety of ﬁmeriﬁa
920 Midland Bulld:mg e
C].Pveland 15, Ohic.

ih ﬁf Mam«fam;urera o ?g m

i The Whitmg Comparv, Harvel, Illmois, aanﬁfacwmrs ol all sizes ‘ 0’
. cupolas., i
* Spencer Turbine Company, LOC Park Avenue v Har’oferd 6, Connectlcut. L
gos Manufacturers of cupola blowers. .
- Newaygo Engineering Company, Newsygo, mcMgan. Sand handiing equlpment. . .f3 il
E.E. Stevens, Ine,, 1820~18th Street, Detroit 16, Mlchlgan. \ l&nufacturers e
. of all kinds of molding and foundr'y tools, f s
Leeds end Northrup Manufacturing Company, Rockland and Stenton Street
- Phniladelphia ALk, Pennsylvania. Manufacturers of all ld.nds o*" o
pyrometers, 0
. Hisey-Wolf Machine Company, 2600 dadi son Road, Ginv..:.nnati 8, Ohio.
S Manufacturers of electric hand grinders.
, : Shemion Machine Company, 4200 North Knox Averme » Chicago 11 I]Jimis. ‘
‘ - Manufacturers of lathes, and lathe tools, o
Oster Manufacturing Company, Box 4326-B, c:l.eveland 32, on..o, Hanufactumrs; E
~-of a1l kinds of thread cutting tools. Sl
Danly Machine Specialty Company, 2100 South Iarra.me Avenue, Chicago
.50, I1linois., Manufacturers of dies. : Pl
Fay and Egan ﬂanufactmng Cemparw, Cincinnati » Ohio. , ‘Makers of bandsaws SR
- and planers. : : R

‘ Mantion of the name of any firm, pmduct or process in this reporl*.
48 not to be construed as a recommendation or endorsement but merely as a
citat:tan that is typical in its field, Commercial direct.or:.es generally list
names of additicnal companies and products. : :
- m: To obtain copies of any catalogs, bunetins and other referencas%‘
.+ materisl mentioned in this report, please write direct to the indicated source o
o of issua or. supply
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