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INTRODUCTIOR

This manual covers tools for the farm that are used through the appli-
cation of human effort. Iv does not encompass farm implements that
are operated through animal or mechanicel energy.

The primary process used in the production of these farm hand tools in
the plant discussed is forging. Basically the forging process is
characterized by the application of energy to a piece of plastic metal.
The energy applied may take the form of light but rapid blows as would
be obtained from a small hammer; heavier and slower blows as would be
obtained from a larger and heavier hammer; or squeezing or prescing as
would be cbtained from a hydraunlic press. The metal is made plastic
by heating it to a temperature of about 2200° F. Many ramifications
of the forging process are in use, but the result of them all is to
refine, campact, and flow-shape metsl. The essential element in all
such processes is to have the equipment used suit the need. This
need is governed by such considerations as the quarntity of production
desired, the quality required of the product, the complexity of the
shape to be formed, the amount of money available for investment in
equipment, and so on.

Because the volume of production In the plant covered by this manual
will not be sufficient to justify costly drop forging egquipment and its
accanpanying expensive dies, the process of hammer forging by power
hammers is proposed. A power hammer is illustrated in figure 1. This
process is essentially the art of blacksmithing excepting that the
muscle power of the blacksmith is replaced by electrically driven
hanmers. In addition some of the skill required by the blacksmith to
form properly the article he is forging is transferred to the dies
used in the power hammers. These dies have simple contours in them
that tend to produce the desired shape autamatically. Nevertheless, a
fairly high degree of skill is required on the part of the hammerman
who operates a power hammer. He must know how to use his equipment
and how to manipulate the material he is working with in order to pro-
duce a part that is of acceptable quality. Furthermore he must be
able to do so with no loss of effort or time.

In addition to power hammers, a uechanical forging press is also re-
quired to obtain uniformity in the shape of certain tools and to produce
shapes that would otherwise be very difficult to cbtain. A mechanical
press of the type proposed is shown in figure 2.

The other operations and pieces of equipment needed in the proposec.
plant are discussed later in this report.



GENERAL ASSWMPTIONS

In order to make realistic estimates in this manual, certain assuwip-
tions are made. These are:

1. The costs of the building and general facilities are
based on United States prices.

2. Material costs are besed on sizes and specificaticns
of materials used in the United States and on United
States cosis.

3. lLabor costs are based on the average for the industry
as recenitly published by the United States Bureau of
Iabor Statistics.

4. Adequate power and water are available at the plant
site.

5. Adequate transportation facilities are available at
the plant site.

6. The plant operates eight hours per day, 50 weeks per
year. This is modified by bringing in preparatory
help 1/2 hour early each day, (42 1/2 hours weekly).

7. No special provision is made for the training of
new personnel. It is assumed that learner's rates
are paid iu such cases.

8. The following items cannot be estimated realistically:

A. Tand value

B. Distribution methods and selling cosis
C. In-freight and out-freight

D. Taxes

While general estimates will be made of each of these
items, for the purpose of campleting cost estimates,
adjustment should be made in accordance with actual
local costs. In fact, all cost estimates contained
in this manual should be adjusted to conform to local
conditions.

‘9. Columns are provided in the tables included in this

manual to facilitste the conversion of cost figures
to conform with local costs.
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PRODUCT SPECIFICATIONS

Ten agricultural hand tools have been selected as the items to be
mamufactured. These are sketched in figures 3, 4, and 5. They are
shown complete with handles and ready for use. The sketches are
dimensioned, with dimensicns as close approximations. The metal
porvion of the tool will be forged in one piece fram forging
quality carbon steel ranging in carbor content fram .35% to .75%.
All handles will be made from No. 1 Grade White Ash or its equiva-
lent in locally-grown lumber.

A3l tools except items 6, 7, and 10, (mattock, pick, and machete)
are secured to their hendles by ireans of bands forged as part of the
working portion of the tocol. Anchoring the handles in these bands
is accamplished by rivets that extend campletel:r through the band
and are spun ciosed. The pick and matiock are aesigned to accent
large-head handles that do not require anchoring. The machete will
use & two-pizce handle fastened by full-thru rivets. The D-handle
for the round point spade will be assembled from two mild steel
stempings and a short wooden dowel.

All metal parts will be lacquered in an opague color while all
handles will have a clear lacquer finish:. These ccatings will pro-
tect the tocls as well as make them abtractive.

The dimensions and shapes of these tools may be modified to a
reasonable degree without affecting the required faciiities raterial-
ly or raising the cost of manufacturing them. '

The tools are designed for hard service, and will be used principally
on plantations, farms, orchards, and in industry. Home-owners msay
alsc buy tools of this type.

The customary lines of distribution in the United States for hand
tools are shown in figure 6.

MANUFACTURING OPERATIONS

The manufacturing operations required to produce the tools are grouped
into three general divisions:

1. Make blade of tool
2. Make handle for teol
3. Assemble blade and handle
The operations required for each of the sbove divisions are listed in

table I.
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Table I -- Basic operations for the manufacture of farm hand tools

Operation

Farm Hand Tool

Hay
Fork

Digging
Fork

Rake

Mattock
Hoe

Planters
Hoe

Mattock

Pick

Spade

Long
Handled
Shovel

Machete

Workingr Element

Cut forging blank frombar ...........
Heat and first draw blade .,.......00.,
Heat and second draw blade ,.,....,.,
Heat and finish draw blade . ... 00esve
Heat and draw handle band ...........
‘Heat and form handle band ...........
Heat and shape blade .......0000vues
Heattreat .......ce000cec0veesocesce
DegreaseO’.l.COOI..“Q.‘l'.‘.l.'...
Grlndibl S 8 5 & 8 5 8 00 060D 00 6B P B O NS VLB
Lacquer l.."“'l.‘bl‘!.ll\)'.Ol.clll

Handles

sawplankst01€ngth S s e m et aB a3 eBues e
Rip handle blanks ... .covvsvnvrnesnns
SeABON s svicr et aascarrrssatarssne
TurntOShape ‘!0!00‘!"“.0‘.0'00000
Roundend.....v......#.t.‘...0.00"
sand.00.“‘.0l.lllllOOOOOO"-OIC.COi
Cut in half longitudinally «veveievcuens
Cuttolength .....vevivenvnnnnnnrnns
Lacquer ... ci00000000tsnsvevennnes
Pierce rivet holes, blank, and form,.,.
Degrease .....veeee s vesannsnsosees
Lacquer....covuiusventensocsneronensa
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Table I -~ Continued

Farm Hand Tool

Hay |Digging}Rake | Mattock{Planters | Mattock | Pick |Spade | Long Machete
Operation Fork | Fork Hoe Hoe - Handled
Shovel
Assembly e
-A,SﬁembleD"handleandrivetooooooon oo e so e 'S se ss e XE so e X gOO' sew
Drill rivet holes in main handle
for D-handle teesevsssesesrROEesE sae ) sas roe se ve s K X (e sae
Rivet D-~handle tomainhavndleao--ooo ses se 200 se 2o es s e X ee e [N
Assemble handle to handle band
or blade secescovovccscsascosssnsne b & X X e X as e ) x X X
Drill rivet holes in handle and
handle band or blade eseor0s 00D X X x ene X swe X X X X
Rivet handle band or blade to handle,. X X x o x cos N x x X
Grindhandle D OO 2HFEOO PP E BN L IR 3 LI N J [ N ] .88 280 28 @ LR 2 ) * e L W ] x




In the manufacture of a2ll these tools, the same general operations

are cerried out. First, the steel of the proper cerbon content for
the item to be made is ctriained from the steel storage area. Depend-
ing upon the tool, the blank for producing a tool is prepared either
by cutting off a length of material or by stemping a simple shape owt
of the materiai. In the first case an alligator shear is used such

as is illustrated in figure 7. In the second case, the proper dies are
put intc the mechanical press of figure 2 and this machine is wused.

These blanks are delivered to the forge furnace thet supplies the first
pover hammer used to forge the blade of the tool. There they are
placed in the forge furnace by the heater. When they have been heated
to the correct temperature, the heater removes one with his tongs and
passes it to the hammerman. He ther places a 2old blank into the
Ffurnace Lo replace the one removed. In the meantime the hammerman
forges the blank until the metal becames too cold or until the part

is completely formed. If the part cannot be campletely formed before
the metal gets too cold, it must be reheated and forged some more.
Scme of the blades must be heated and forged five times while cthers
can be formed in only three heatings. The volume of metal in the
blede, the shape of the blade, and the amount of forging that must be
done all combine to determine how many reheats are necessary.

Vhen the blade and handle band (if there is one) are Torged, the next
step is heat treatment. This step is carried out to obtzin the besi
physical properties from the steel. Without heat treatment, the blades
would became dull too quickly, would bend, or would undergo same other
undesirable physical change. Heat treating requires either a good
deal of skill on the part of the operator or expensive equipment with
autamatic temperature and atmosphere controls. The first alternative
has been selected for the plant under comsideration. The heat treater
heats the blade or a portion of it in a furnace similar to a forgzing
furnace. When the metal reaches the proper temperature range -- 23
incicated by its color -- he removes it from the furnace and gquenches
or cools it in oil. A Brimmel tester is used to measure and con-
trol the results obtained in this operation.

Those blades that are quenched in oil must hsve the oil removed fram
them before further handling. This is accomplished in a degreasing
tank containing a solvent for oil. Several blades are loaded into a
wire mesh basket and, by use of a hoist mounted on a jib crane, the
basket is immersed in the solvent. After remaining there for a short
time, the basket is removed 21d the parts asre allowed to dry.

Grinding on belt grinders is then performed to sharpen, point, dress,
and clean up the metal blades. The amount of grinding required de-
vends upon the blade. Some require relatively little, while others,
such as the digging fork blade, require more.



After grinding, the blades and tneir handle bands are hung cn a
dipping fixture, dipped in lacguer, and set aside to dry.

The procedure followed in manufacturing the handles for the zbove
blades begins vhen unseascned lumber is received in rougrh-sawn planks.
Planks of the correct thicxkness ars sawed on a radial sazw such as

is shown in Tigure 8 intc the lengths reguired to make the various
handles. Then these short lengths are sawed lengthwise into blanks
having the correct cross-sectional dimensions for the wvarious
handles. A circular saw is used for this operation. Sec Figure 9.
Before the blanks can be used, however, they must “¢ seasoned. This
is accomplished by stacking them in a structure with z roof but with-
out sides so that air can circulaie freely around them.

After two months of drying or seasoning, the blanks are taken to one
of the handle-forming lathes illustrated in Tigures 10 and 11 amnd
turned to the correct shape. If the handle reguires a rounded end
to make it ore camfortable to use, this operation is performed by
inserting the proper end of the turned handle into a special mechine
illustrated by figure 12. Revolving cutters in this machine auto-
matically rouné the end.

The handles are next sanded on a sanding machine similar to the one
in figure 13 so that they are smooth to hold and will not create
blisters on the hands of the user.

A somewhat different process is followed to menufacture the machete
handles. They are formed on a lathe in the same manner as the other
handles excepting that several handles are formed on one blank. After
sanding, all the handles on a blank are cut in half lengthwise. This
operation is followed by sawing the nalf-blanks into individual half-
handies. Then the half-handles are lacquered with clear lacquer.

This is accomplished by dippinrg. Iong handies are lacguered using
the squeegee process. This process involves dipping the handles

into lacquer and then wiping off the excess by pulling the handle
through a hole surrcunded by flexible rubber strips.

The short wooden portion of the spade D-hendle is made in essentially
the same way as the machste handle. However, the blank containing
several individual handles is not sawed in half lengthwise.

The metal portions of this D-handle are produced by forming them in
the 200-won mechanical press. Although a small punch press could
handle this work, it would mean purchasing an additional piece of
equipnent. Therefore, the use of the 200-ton press is proposed.
After forming, the parts are degreased and lacquered in the same
manner as the blades of the toocls.



Assembling a handle to a blade to form a complei2 tool is accomplished
by

1. Forcing the randle into the hardle band or po-
gitioning the handle halves to the bliade.

2. Drillisg the rivet holds in the handle band or
blade and handie simultanecusly.

3. Reveting the nandle hand or blade “o the handle
using a rivet spinner.

In the case of the spade, the D-haudle is menufactured as a sub-assembly
and then riveted to the main handle by the process outlined above.
After riveting, the moshete handle is smoothed by sanding or grinding.

With the exception of the machete, mattock, and pick, no packaging
Por shipment is required. The tools are ti~d together with cord i
rudles of six and twelve.

The machete, mattock, and pick are, however, packaged. Machetes are
racked in quantities of one dozen in cardboard cartons. Pick and mat-
tock heads are packed in quantities of six per cardboard carton. The
handles for these items are shipped separately tied inte bundles of
six and twelve.

MANUFACIURING UNIT USED

The manufacturing unit used in this manual is an individual tool. To
determine the mumber of each type of tool to be produced; two things
were taken into consideration. First, the comparative reguirements for

wh type of to0l, and second, the full losding of the 200-ton mechan~
ical press. The guantities of esch type of tocl to be mamufacturedd
per week are listed below. If it is possible to Iimit the number of
different items rurn during a week, greater efficiency of operation will,
of course, result through decreased setups.

Weekly Anrual
ITtem Production Production  Actual
Ford 88 i, 2

gl?gging Fork &% h:hgg
Rake 885 ngﬁo .
Mattoek hoe b2 22,100 \ B
Planters® hoe 22 131,100 T
Mettock L2 22,100
Pick L2 22,100 T
Spade 133 6,650
Long-handled shovel 885 il 250
Machete 885 hiy 250
Totals 5309 265,450
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DIRECT MATERIAILS

The direct materials required for the production of the above listed
quantities of tools are given in table II, together with their costs.
Steel and lacguer may have to be imported. Iariber, however, should be
available within the country in which the plan’ is located.

Six dollars per hunired pounds has been used for estimating steel prices
and ten cents per board foot for estimating lumber prices. Lacquer
costs about $3.00 per gallon when purchased in 55-gallon drums.

Table II -- Direct materials required
for one year's production

Annual

Ttem Production Steel Iumber
Hay fork LY, 250 $ 3,300 $ 3,720
Digging fork 4,400 660 390
Rake bk, 250 3,990 k, 565
Mattock hoe 22,100 1,960 2,280
Planters' hoe 11,100 ' 999 1,0k0
Mattock 22,100 8,980 4, 51
Pick 22,100 7,980 4,510
Spade , 6,650 1,197 320
Long-handled shovel Ll 250 7,980 3,345
Machete 4y 250 2,655 530"
TOTAL STEEL AND LUMBER $ 38,701 $ 25,210
Annual Cost of Steel . . 338,701
Annual Cost of Lumber . e 25,210
Annual Cost of Ilacquer, 1,309 gallons @ $3.00 S 3,927

867,838




'PRODUCTION MACHINES AND EQUIEMENT

~10=

Table III
Installed Actual
‘ e Price Total Price Total
Description: Units - Each Price BEacn Price
STEEL STOREb AND CUTOFF - ool )
- % Ton Crane 1 $ 12,000 412,000

: Bar Shear 2" 2" stock 1 I ;000 4,000
FORGE SHOP 2
Forge Furnace N 6,000 24,000
200 Ton Mechanical Press . 1 20,000 20,000

- 200 Pound Helve Hammer B 6,000 24,000
100 Pound Upr1ght Helve ’ - =

; Hammer el LR k,000 - 8,000
‘Forging Dles 35. 14,000
- Tongs , 25 Co ok 100
Platform Hand Life TrucK 1 100 400
; Sklﬁ Boses on up&Clal ‘ e }

. Racﬂsw 36 125 4,500
GRIND CIEAN AND HEAT TREAT - S .
Belt Grinder - 2 belt 2 1,700 3,400
Heat Treat Furnace 1 7,000 7 000.
0il Quench Tank 1 200 200
‘Brinnell Tester 1 500 500
Degreasing Tank 1 500 500
Degreasing Basket: L 50 200
WOOD WORKING 2
Radial Saw 1 700 700
Table Saw 1 600 600
Gauge ‘Lathe 1 1,200 1,200
Special Iathe 1 1,800 1,800
End Rounder 1 300 300
Sanding Machine 2 Loo 800
Lumber Wagons 2 200 koo
LACQUER AND ASSEMBLY
Lacquer Dip Tenk 2 200 koo
1/2" Drill Press 1 200 200

- Rivet Spinner 1 -~ 800 800
500 Pound J1b Crane & Hoist 1 1,000 1,000
TOTAL COSsT INSTALLED ;..;; ........ ; $131,000



TOOILS AND EQUIPMENT

It is assumed that this plant will product most of its own forging
dies and will maintain them and perform most of the maintenance work
on the mach.nes within the plant. To do so, a small but versatile
tool room will be necessary. The equipment required for such & tool
room follows. . ' : : :

Table IV

' Estimate _Actual
, Price Total Price Total
Description ‘Units  Hach Price -~ Each Price-
TOOL ROOM AND MAINTENANCE ahes e
#2 Milling Machine 1 $14,000 $14,000 § $
16" x &' Iathe | 1 12,000 12,000
8" Pedestal Grinder 1 225 225
10" x 24" Surface Grinder 1 6,000 6,000
#2 Morse Taper Drill Press 1 350 350
Oxy-acetylene Equipment 1 200 200
Inépection Equipment
(micrometers, height - ' ;
gauges, and the liks) = --- 1,000 1,000
Jib Crane and Chain Hoist 1 700 700
‘Work Bench 2 75 150
Hand Tools, Cutting Tools = =-- 1,000 1,000
Typewriter 1 150 150
Adding Machine 1 125 125
TOTAL | ~ $35,900 $
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~ FURNITURE AND FIXTURES

Table V

' Actual
o o ; Price Total Price - Tctal
Description Units  Each  Price . Bach Price
‘Packing Bench 1 % 100 $ 100 $ $
. Storage Shelves,
Racks, and Bins “-- --- 600
OFFICE
Typewriter = 1 150 150
Adding Machine 1 125 125
 Desks and Chairs 6 125 750
Filing Cabinets 5 75 375
TOTAL COST OF FURNITURE AND FIXTURES  $2,100 $
Production Machinery and Equipment ; $13l,000
Other Tools and Equipment 35,900
Furniture and Fixtures 2,100
TOTAL COST OF MACHINERY AND EQUIPMENT ' $165,000
=12




PLANT IAYQUT

Figures 14 and 1kA illustrate the arrangement of the departments, the
amounit  of space required by each and the location of the equipment.

PIANT SITE

To provide for eventual expansion, the land for the plant site should
contain at least 30,000 square feet. "The site should be level, well-
drained, and should be located as advantageously as possible with
respect to tramsportation, power, water, fuel, sources of markets and
labor. ‘The cost of such a site is eat¢mated at $1, OOO.

BUTILDING

A one-story building, 80 feet by 90 feet, or 7,200 square feet, will
provide ample space for all operations, including an office. It may be
constructed with any suitable building materials. It is-estimated
that the complete building, including adequate plumbing and wiring,
will cost about $3.50 per square foot, or a total of about $25,200.

In addition, a lean-to without sides, about 80 feet by 40 feet, or
3,200 square feet, will be needed to store wood handle blanks for
seasoning. The cost of the lean-to is estimated at $2.00 per square
foot, or $6,400. Total cost of the buildings is estimated at $31,600.

POWER

About T80 kilowat hours per day of power will be reguired. Based on &
cost of $.025 per kilowat hour, the annual cost of power for all pur-
poses is estimated at $4,800.

FUEL
It is estimated that the fuel corsumption for production, heating and

sanitary purposes will amount to about $1,200 per year.

WATER

Water requirements. for the purposes of productién, heat, sanitary
facilities, drinking purposes and fire protection is estimated at
$300 per year.

-13-



n5” Some emplcyees will not be utilized full time on one type of work. For
. example, the two men &ssigned to the Steel Storage and Cut Off Depart-
‘= ment will be available part time to do: material handling and janitorial

| ;dutles, the 200-ton press cperator 'and his heater will be available for

}eVlescellaneous duties Quring die chunges excepting when they help to change

the dies. The radial saw operator will also have sufficient time to

1“foperate the gpe01al lathe, the special machlne for handling ends can be
w_,voperated bj ‘the- employees regularly as31gned Yo the sanding machines;
. and one operator can be assigned to both the 1/e" drill press and the

_'rlvet spinner: w1th addltlonal asulstance prov1ded by the: lacquer tank
'operator. : , - ; , ,

‘,The,hammermen‘and~the heat'treater.arebthe only direct or indirect labor

- personnel needing a high degree of skill. These men should have experience

~in their work before they are employed in this plant. 1 other employees
“Aycan learn thelr gobs 1n ‘a relatrvely short tlme. ‘ .

Rumber ﬁ",Houfly‘ ~ Annual Actual

'JeﬂDapartment f “'e;”f.v'7”~ Needed 5 Raxe! ;f;' Payroll Payroll
 Steel S‘borage & Cut off’_f s $1 50 $6,000 $
~ Forging 12 . 2.00 b8,000 s
~ Heat Treat e 1 2.0 L,000 :
 Heat Treat Helper Cohi i - 1.60 3,200
' fCleanlng and Grlndlng ; 3 1.70 10,200
' VWoodworking i L 1.70 13,600
. lacquering and Assembly 2 1.70° 6,800
 Materials Handllng 2 1.50 6,000
; TOTAL 27 $97,800 . $
INDIRECT IABOR
| | o Number  Hourly  Annusl Actual
Department : - ; Needed . -~ Rate  Payroll ‘Payroll
Rece1v1ng, Finished Stores &y
, and Shippirg 2 - $1.60  $ 6,00 3
- Tool Room, Maintenance . S T e e
: and Setup 2 2.50 10,000
- Bookkeever 1. e 5,000
Secretary 1 3,000 :
- Forging Englneer 1 7,600
- Manager - .. RE 10,000 :
A _Watchman~ 1 3,000
oTomAL o 845,000 $_

"‘;lﬁ- ‘




DEPRECIATION

Estimaxed

Life , ‘
Desecription ‘Cost ~  Years Estimated Actual
Buildings $ 31,600 20 $°1,580 $
Production Tools o ~ :
and Equipment , 131,000 15 8,733 :
Other Tools and Equipment 35,900 - 10 3,590
Furniture and Fixtures 2,100 10 210 .
TOTAL ANNUAL DEPRECIATION $14,113 $
SUPPLIES
Estimated Actual
Description Cost Cost
Grease and 0Oil $ 100 $
Sand paper, tools and bits 500 ,
Dies 3,000 ~
Maintenance Materials 2,000
Office ard Other 700
TOTAL '$ 6,300 $
MANUFACTURING OVERHEAD
Description Estimated Actual
Indirect Labor $ 145,000 $ :
Supplies 6,300 :
Power 4,800
Fuel 1,200
Water 300 ; '
Depreciation 14,113
 TOTAL $ 71,713 $
MANUFACTURING COSTS
Description Estimated Actual
Materials $ 67,838 $_
Direct iabor 97,800
Manufacturing Overhead 71,713
TOTAL $237,351 $ |



WORKING CAPITAL
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Description’ Estimated Actual
Materials (60 days) $ 12,080 $
Direct Labor (30 days) 8,150 L
‘Manufacturing Overhead (30 days) 8,846 L
Reserve Céilectioné | (30 days) 34,969 s
TOTAL WORKING CAPITAL $ 6h,0U5 s
FIXED ASSETS
Descfiption Estimated Actual
Land $ 1,000 $
Buildings 31,600 L
Productioh Toolsk and Equipment 131 ,000 -
Other Tools and Equipment 35,900 —_—
Furniture a;nd Fixtures 2,100 o
TOTAL $ 201,600 $_
CAPITAL REQUIREMENTS

Déscription Estimated Actual
Working Capital $ 64,045 $__
Fixed Assets 201,600 o
TOTAL $ 265,645 $



SALES REVENUE

In the United States manufacturers do not sel rectly to the individual
users of farm hand tools. On occasion, they d sell to large industrial
users of such equipment, large farms, or to farmers' associations.
Manufacturers usually sell to vholesalers. The wholesaler, in turn,
sells to the retailer, and the retailer sells directly to the individual
user.

Typical United States factory selling prices for the items being considered
are shown below, together with the annual gross sales.

Annual Sales Annual Actual

Item Production Price " Sales Sales
Hay Ford Lk 250 $1.78 $ 78,765 $
Digging Fork N Tele! 1.60 7,504

Rake kL 250 1.28 56,640

Mattock Hoe 22,100 1.28 28,288

FPlanters Hoe 11,100 1.00 . 11,100

Mattock 22,100 1.84 40,66k

Pick 22,100 1.80 39,780

Spade ' 6,650 1.63 10,840

Long Handled Shovel LYy 250 1.60 70,800

Machete 4, 250 1.50 66,375

TOTAL ANNUAL GROSS SALES $410,656 $

RECAPITUIATION OF COSTS, SAILES AND PROFITS

Item Estimated Actual
Direct Materials $ 67,838 - $
Direct Labor 97,800
Manmufacturing Overhead 71,713 .

Total Manufacturing Costs , $ 237,351
Interest on Loans $ 8,000
Insurance 2,000
lLegal 1,000
Auditing 2,000
Unforeseen Expense 16,305

Total Administrative Costs 29,305
Sales Commissions, Travel, Freight,

Allowances, Discounts and Bad Debts 55,000
Profit before Taxes , ‘ 89,000
TOTAL ANNUAL GROSS SAILES $ 41GC,656 $

-17-



BUDGET CONTROL

A requisition form designed to provide accurate records of procurement
and indicate the purpose of procurement with the least amount of time
and effort is shown on the following page.

‘k‘l'his form has an account nim;;ber for each type of the various expendi-
tures which the manager will review in detail, monthly or oftener, in
order to control his expenses. Scme items, such as power and water,

o are usually under contract and are easily checked by reference to

monthly bills. For simplification, items (marked with an asterisk
below) are omitted from the purchase requisition. Variations in the
labor costs are easily reviewed by examination of the payroll vouchers.
The smplified type of control thus provided makes certain that the

, ma.na.ger can control expenditures promptly.

Fo].].awing the requisition form, e sample voucher check is shown.
Voucher checks should be used for the payment of all expenditures and
the appropriate book account number placed on each voucher.

At the end of each month the mansger will receive a statement of all
~expenditures broken down by budget accounts. If the expenditures ex-

- ceed the budgeted monthly allowances of any of the accounts, the .

- bookkeeper will furnish the manager with a break-down of all expend:-
tures relative to the budgeted accounts exceeded. All these supporting
. data can be secured by reference to the purchase requisitions and the
check vouchers. This reference will enable the manager to determme
what caused the cver-expenditure end take corrective action.

If at any time during each month it becomes apparent that expenditures

will exceed any of the budget accounts, the bookkeeper will bring this
to the attention of the manager for his information and zction.

BUDGET CONTROL ACCOUNTS

Monthly Monthly Annual

Account Number Expense Budget radget Actual
10 Administrative $ $ L0803 $ 13.00C $
20 Sales ~ 9983 - 55,000
30 Direct Materials , 5,653 67,838
Lo supplies . 505 6,300 -
51 Power¥* o koo 4,800
52 Water* , 25 300
53 Fuel 100 1,200
60 Unforeseen Experse 1,351 16,305
‘ (Reserve Account) ‘ '
71 Direct Labor* ] 8,150 97,800
72 Indirect Labor¥ ~ 3,750 k5,000
80 Depreciation -
(Reserve Account) C ce- ik,113

Notes Administrsitive includes interest on loans,
insurance, lega._ ax}d auditing.
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PURCHASE RECUISITION: COMPANY NAME ' DATE
[] 10 ATMINUSTRATTON [1 uo suppLIES
] 20 sauss [] 50 UTILITIES
] 30 MATERTAIS [l 60 UNFORESEEN EXPENSE
INDICATE BELOW THE USE OF MATERIALS
[ ] DIRECT MATERIAIS [ ] MAINTENANCE SERVICES
[] MAINTENANCE MATERIALS [] OPERATING SUPPLIES
DELIVERY WANTED
PLEASE ORDER THESE MATERTAIS OR SERVICES
QUANTITY DESCRIPTION UNIT TOTAL
¥
QUOTES REQUISITIONED BY
FROM
QUOTES APPROVED BY
FROM
| QUOTES o ORDER NO. ORDER DATE
FROM

-iG-
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E Pay DoLLARS $

R. W. MITCHELL MANUFACTURING COMPANY 0322,

1422 BOSWORTH STREET. S. E.

ANYWHERE, U. S. A, 19 No. 10000

TOTHEZORDER OF r_

R. W. MITCHELL MANUFACTURING COMPANY

L
ro FIRST NATIONAL BANK SAMPLE CHECK

ANYWHERE, U. 8. A.

VICE PRESIDENT &

ACCOUNT NUMBER

Sample voucher check to be used for the payment of
all expenditures in connection with Budget Control.

R. W. MITCHELL MANUFACTURING COMPANY



ENGINEERS

The services of professional engineers are desirable in the
design of this plant, even though the proposed plant is small.

A correct design is one which provides the greatest economy
in the investment of funds and establishes the basis of opera-
tion that will be most profitable in the beginning and will
also be capable of expansion without expensive alteration.

The addresses of professionai engineers who specialize in
industrial design, same of vhom may be willing tc undertake

such work on low cost projects overseas, can be secured by
reference to the published cards in variocus engineering magazines.
They msy also be reached through their national organizations,

one of which is the

National Society of Professional Engineers
2029 K Street, Northwest,
Washington 6, D. C.

Manufacturers of incustrial egquipment employ engineers familiar
with tnz design and installation of their specialized products.
These mamufacturers are usually willing to give prospective
customers the benefit of technical advice by those engireers in
determining the suitability of their equipment in any proposed
project.

The equimment manufacturers also know, and can recommend,

professional engineers in private practice, who are willing and
able to provide appropriate consulting services.

2]



TRAINING.

Maunufacturing an inferior quality of product during the training
period could create sales resistance that might be difficult to
copre with later. To avoid such possibilities, the quality of the
product should be maintained at all times, including the training

period.

In same zrcas skilled operators may be available locally. In other
areas all tahe operators may have to be trained.

If skilled operators &re not available, adequate training would be
gssured by using one or more of the following methods:

A.

3.

c.

D.

If the plant is designed and installed by a campetent
engineering firm, the contract should ™e negotiated, if
possible, on a turn-key basie. On thas basis the contrac-
tor agrees to operate the plant and produce the quality

and quantity or the product stated in the contrect for an
agreed period of time. Such a contract would assure
sdequate personnel training, since full quantity and quality
could not be produced with en untrained organization.

The engineering firm that designs and ipstells the plant
can usually make training arrangements to have key personnel
placed, for training purposes, in & foreign industry that
produces the same type of product. This would provide
training for the key personnel while the plant is being
installed.

If neither of the sbove methods is possible, then qualified
and experienced individuals should be employed for the key
positions, either permanently or tempcrarily, to perform
the key operations and assist in training the crganizaticn,
even if they must be secured outside the country.

The manager should have years of successful experience in

this type of business and be fully qualified in all rhases
of management, including the truiring of emplcyees.

-2~



SAFETY

There is always danger of accident and injury in any
industrial plant. Because of this, the manager should
take specific action to bring to the attention of each
employee the importance of safety precautions and 1n-’
telligent first aid. : :

Practically all machines have safety anpllances, and
the manager should see that these are in good working

condition and that the operators are maklng full use of
them. : ,

In addition to constant watchfulness to make sure that B
all practicable safety precautions are taken, first aid
- supplies should be readily available. -One camplete

first aid kit should be maintained near the manager's
office, and others at appropriate places throughout the
plant. GSome of the employees should be tralned to pro-
vide first aid service. :

The use of accident posters in the plant have proved to

be of wvalue in reducing accidents. It is recammended

that such posters be used; and that same direct special
action be taken by the manager, at least once each month,
to bring to the attention of all nersonnel the xmpartance ,
of safety precautions. .

A fire brigade should be established and each member
trained as to his responsibility in case of fire. Fire .
drills should be conducted perlodlcally. :

It is recommended that the emplcyees be encouraged to
offer suggestions or recommendations relative to preven=~
tion of accidents, removal of fire hazards and malntalnlng
general interest 1n all safety factors.

-23-




A sma.ll plant s built and opera.ted according to the assumpt:.ons made
in this manual would be a profitable underta.king

There are some detemlna.tlons » however; that should be made bef‘ore a
decision is reached to build and Operate such ‘& plant. Among the
necessary: deteminations to be made are those wn.th respect to the
following items' , .

MATERIAIS AND SUPPLIES

“Are all materlals a.nd supplies available locally?
Is the local material market campetitive? ,
Are satisfactory deli very of local materle.ls assured a.t reason- .
eble prices? ~

‘What materials and supplles must be imported?

 Are they available in world markets at competitive prlces'?
Would prompt delivery of imported materials and supplies be
assured 50 that large 1nventor1es would not be required?

L

OwWn F0 WO

MARKEI‘ "FACTORS

1. Is there already a demand for the product?
A. ‘Who are the principal consumers?
~ B. Who are possible new consumers?

2. How is deznand for the ‘product now satlsfled?

: A. By local production? If so, what is the volume of annual
- production?

B. What percentage of consumptlon is. fillied by loca.l produc-
““tion?

C. By imports? . If so, what is the volume of a.nnual mports‘?

D. What percentage of consumption is met by imports?

‘E.. From vwhat areas are imports derived?

3. What is the estimated annusl increase in locai consumption over
R the next five years? '
A. How were such estimates made? ,
B. By reference to official figures on population growth,
- family budgets, imports, etc.?
€. By consultation with trade or industry, ministries,
- associations, bankers, cammercial houses, wholesalers,
"~ retailers, industrial consumers, etc.?

=2l



SUMMARY (Continued)

If the product is already being manufactured, can the existing
and estimated future local market absorb production of the
new plant without price-cutting or other dislocations?

Would the estimated sales price and quality of the new product
make it competitive with an imported equivalent?

A. After adjusting cost to local conditions, is the
estimated sales price of the product so high that
tariff protection is necessary to protect it from
imports? ‘

EXPORT MARKETS

Could the product campete in export markets on the basis of
price, guality and dependsbility of supply?

Can export markets for the product be developed?

If 50, in what areas and in what annual volume?

Whet procedures would be necessary to develop export markets?
What would it cost?

MARKETING PROBLEMS

In calculating costs of the product, has adequate allowance been

made for the expense of a sales department, advertising and pro-

motion that might be required?

Do consumer prejudices against locally manufactured products

cexist?

A.  If so, why?

B. 'Would they apply to the new product?

C. If so, how could they be overcane and what
would it eost to do so?

Dd marketing and distribution facilities for the product exist?
A. If not, can they be set up?
B. What would it cost to do so?

.~ Will the product be sold to:

A. VWholesalers?

B. Retailers?

C. Direct to cconsumer?
- D. Other industries?

E. Government?

-25-



SUMMARY (Continzed)

ECONCMIC FACTORS

1. How much foreign exchange {(and in what currency) is required to
import machinery, Sguimment and supplies:

A. How much foreign exchange (and in what currency) is
required for annual interest psyments and amortization
of any loans contracted to import machinery and equip-
ment, or for payment of royalties and technical services?

B. How much foreign exchange {end in what currency) is
required for anmual import of raw materials and supplies?

C. VWhat sre estimated annual foreign exchange earnings and
in vhat currencies?

D. Has careful comsideration been given to the possibility
of depreciation in the foreign exchange walue of the
local currency’:

E. Has careful consideration been given to the possibility
of import controls, or restrictions om availabilities of
foreign exchange mecessary to operate the business?

F. VWhat benefits would the new business bring to the economy
in the use of local raw materials: in employment and in
technology?

G. Do dependable facilities exist for transportation, power,
fuel, water and sewage?

(1) If not, can existing deficiencies be eliminated
satisfactorily?
(2) what would be the cost to do so?

PERSONNEL

1. TIs there an adequate labor supply near the plant location?
A. TIf not, how can the problem be solved?

2. Can the problem of training campetent management and super-
visory personnel be solved?

A. Also, the training of skilled labor?
B. Is technical advice available in the locality?
C. If not, vhere can it be obtained and what will it cost?

L WS AND REGULATTIONS

1. Do existing labor laws, govermment regulations, laws and taxes
favor establishment of new business?
A. If not, can existing obstacles be removed?
B. If so, how and when?



SUMMARY (Continued)

FINANCIAL FACTORS

1. Technical advice on selection of machinery and equipment.

A. TIn selecting the machinery and equipment for the
nevw plant, have reputeble and competent engineers
and technicians been consulted?

B. Have they been asked for advice on the most suitable
types of machinery and equipment for the process and
locality?

C. Have they carefully campared costs of various suppliers? '

D. Credit terms offered purchasers?

FINANCIAL REQUIREMENTS OF THE PROJECT

1. In estimating the cost of the project, has careful considera-
tion been given to:
A. The effect on costs of delays in construcc¢ion schedules?
B. In delivery and installation of machinery and equipment?
C. In import of essential raw materials and supplies?

2. In calculeting cash flow and working capital requirements, has
careful consideration been given to:

A. Maintaining adequate inventories of raw materiels?

B. ©Supplies and spare parts?

C. Seasonal fluctuations in the business?

D. The time required to liquidate credit sales to
custamers and bad debts?

E. The period necessary to get the plant into
production?

F. Cash required to amortize its principle loans?

3. If the econamy is in a period of inflation, has full allowance

been made for the influence of rising prices and wages on the
cost of the project and on working capital requirements?

SHORT TERM BANK CREDITS

1. Has it been possible to make arrangements with local banks to
finance short-time working capital requirements of the business?

FINANCIAL PLAN

1. Has a definite plan to firance the project been worked out?
A. Is sufficient capital available locally?
B. If not, what is the plan to obtain the required
capital?



~ Bar stock

‘Blank

- Board foot

Draw

Drop forge

| Forge

Forge furnace

' Form

Hapmer man

Heater

Helve hammer

GLOSSARY

A general term used to describe material

‘having small cross sectional dimensions
‘in comparison to its length and yet being

rela.tively stiff -

1. A piece of material prepared to be
ma.de into & prod.uct by add;tional operations.

C2e A piece‘ punched out of & sheet or strip
. of material.

A unit of lumber measurement one foot wide,

‘one foot long, a.nd one inch thick or its
equiva,len'b.

One of a pair of cutting or shaping tools

which when moved towerd each other produce
a certain desired form in an object or

~surface by pressure or a blow.

To stretch, sprea.d, or shape metal by pass-

irg it thrcugh dies, by stamping with &

series of dies, or by hammering.

To form between dies by raising one die and
allowing it to fall toward the other. ;

To form into a desired shape by heating and
hammering or squeezing.

A heating chamber used to raise the lLempera-

ture of meta.l ‘o the forging range of
2200° 2300 Fo

To shape, mold., or fashion into & certain
state or condition.

An individual who operates & forging hammer.

An individusal whose work is to heat or
inerease the temperature of an object.

A power hammer, consisting essentiglly of a
heavy head or die at one end of a lever
lifted by power and dropping by its own
weight on the work resting on an anvil or
another die.
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Pierce
Plastic

Rip

Season
Setup

Starping

Tongs

Turn

Upright helve
hammer

To make a hole or holes through material.

Capable of being molded or formed.

To saw or split wood lengthwise of the
grain.

To dry lumber either in the open air or a
kiln so it is in the best condition for
use. '

The make-ready and put away operations
required in order tc perform work of a
different kind.

An object stampted, pressed, or drawn into
a definite shape fram a blank.

A device for taking hold of an object.
Camnon tongs consist of two pieces hinged
together like & peir of pincers or scissors.

To shape material by applying & dutting tool
to it while revolving as in a lathe.

A variety of helve hammer in which the die
mounted on the lever is guided in its move-
ment so as to mate more closely with the
anyil or die and form cbjects to closer
tolerances.



Forging Handbook

BIBLIOGRAPHY

TEXTBOOKS

Manual of Open Die Forging

Wood Worker

Meta.l Progress

e
#

PERIODICAIS

| ABBREVIATIONS

Degree Fahrenheit

_Percent

~ Inch or Iaches

Foot or Feet
At the price of

Pound or Pounds ’

Approx. Approximately
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Figure 1 - A helve hammer
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Figure 2 - A 200-ton mechanical forging press
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Figure 3 - The farm hand tools to be produced
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Figure 4 - The farm hand tools to be produced
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Figure 5 - The farm hand tools to be produced
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| Factory

Jobber or Sales Agent

Large Industrial Users

Wholesaler

Figure 6 - The customary lines of distributicn for

Retailer

Agricultural Usen

Small Industry

Hom:.. Owner

farm hand tools in the United States
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Figure 7 - An alligator shear for bar stock
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Figure 8 - A radial saw in use



Figure 9 - A circular saw in use
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Figure 10 - A special lathe used for turning handles
having irregular cross sections

Figure 11 - A gauge lathe used for turning handles
having circular cross sections



Figure 12 - Special (chucking) machine
for rounding handle ends

Figure 13 - Sanding machine for handles
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Lumber Seasoning
14,400 square feet

Receiving, Finished -
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Stores, and Shipping and
752 square feet Cut Off |
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‘and
Maintenance
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Rest Rooms Assembly
468 square
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feet
. Heat Treating,
Office Cleaning,
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feet Grinding

468 square feet

Figure 14 - Preliminary plant layout (General)
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Bar shear 8. Oil quench tank 15, Special machine
Forge furnace 9. Degreaser 16. Sanding machine
200-ton mechanical press 10. Brinnel tester 17. Lacquer tank
200# helve hammer 11. Radial saw 18. Drill press
100# upright helve hammer 12, Table saw 19. Rivet spinner :
Belt grinder 13, Gauge lathe 20. 500-pound jib crane
Heat treat furnace 14, Special lathe e

Figure 14a - Preliminary plant layout








