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INTRODUCTION



~LEIRODUCTION

Pyrpoge: The purpose of this thesis iz to develope a plan for
expanding the production and management facilities of the Royer
Foundry end Machine Company; to incresse the production efficlency by
replacing the present overcrowded work area and congested layout with
& well-planned orderly layout in an area adequate for comfortable and
efficient operation; and to adapt this planning to the particular area
designated for expension by the management of the company. It is also
the purpose of this paper to develop in the above plans a degree of
flexibility which will make further expansion possible without com-
pletely upsetting the production layout, as will be necesszary in the

application of this proposed expansion.

Fo attempt is made to go beyond the physical aspects cone

E‘
.0

cerning the expansion end modernization of the facilities of the Royer
Foundry and Machine Company other than the facts which lead up to amd
warrant the expansion. The greatest emphasis is placed on plant lay-
out in an effort first, to locate all the departments in such a manner
that each one will be placed conveniently near the others with which
it has a direct function; second, to arrange each department layout to
obtain maximum efficlency within the unit, consideration is given to
minimizing materials handling and centralizing the storage of in-pro-
cess inventory. It is intended that the organized procedure of opera-
tlons proposed in the following pages can serve as a foundation for a
more formal system of production plenning and control then is now being
used., However, the plant will still be sufficiently small after this

stage of expansion to allow the present informal methods to function
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ag successfully as they have in the past. Hence, no recommendations
are msde at this point for such planning and control devices as prod-
uction boards or Gent Charts. The expansion proposed in this paper
includes plans for enlarging the office area and shifting the drafting
department. An lincreased and well-organized storage loft is also in-

cluded in the total expansion of plant facilities.

Li tiong: This investigation, analysis, end proposed plan
contain the following limitations.

1l. The arez for the proposed expansion as designated by manage-
ment, was choosen because management feels it is the next logical area
for an eddition to the plant, not because an expanded production lay-
out could best be achieved in this particular area. Hence, there is
no choice in the direction of the expansion, or the size or shape of
the area for the proposed addition.

2, The originsl building, comstructed in 1923, is of light con-
struction end will not support a second floor. Hence, this area is
eliminated for possible storage loft spsce.

3. Monagement feels the problem is one of inadequate working
space and poor layout, not a lack of production equipment. The com-
pany believes the present machines and production equipment are quite
adequate for increased production volume, if the entire cycle of opers-
tion can be better orgenized and all mechines and equipment can be
fully utilized. Hence, the machinery avszilable for the expanded prod-
uction layout is limited to that which is now present in the plant.
The plan is not to include additionsl machines or machines of a dif-

ferent type.
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4. The additional ares needed for assembly is based wholly on an
estimate by the president, general manager, and foreman. A new market
is being developed which will ecall for incressed assembly of small ma-
chines; a new machine has been developed which needs considersble room
for asséﬁbly. But, no concrete market deta has been obtained to indi-
cate what volume of sales might be expected, hence, the assembly area
necessary is a rough estimote at best.

5. The present production procedure is lacking in regularity and
uniformity of material flow. Hence, it is difficult to trace an average
flow of maﬁerials or determine an average time for materials storage
between operations. Flow process charts of present operations are at
best a rough estimste and are, therefore, very limited in thelr use
elther as a graphic plcture of the present situation, or as & scale
for measuring the increased efficiency of the proposed layout.

Cfonduct of Investigation: This peper is based first on a familiar-
ity with the Royer Foundry and Machine Company, the writer heving
worked in the shop for six months. A week was recently spent in the
plant reviewing the present layout, tools, and ecuipment, the present
production problems, and the area available for expansion. Many hours
of discussion were held with the president and genersl manager regard-
ing the needs which the expansion and new layout must fulfill. Some
of this discussion was aﬁgmented by use of templates on the floor plan
of the proposed expanded plant. Later, templates were extensively

used in developing the detailed layout.
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UMMARY

Conclusions: In the analysis of the present situstion of produc-
tion and manééement facilities of the Royer Foundry and Machine Company,
the writer believes he has presentéd substantial proof that a revised
plant layout is not only advisable, but most necessary for continual
progresg of the company. The following deficiencies have been real-
ized:

1. There is very little relation between the present orientation
of the various operating departments and the production cycle, result-
ing in excessive trangportetion of materisls.

2. Operating departments are not accurately defined and many
overlap, cresting areas of congestion.

3. The total shop area is insufficient for number of production
operations, storage, and assembly required by the present stege of
production.

4. The oversll layout is very crowded and lacking in organized
storage space for in-process inventory.

5. In-process inventory travels much too far, often needlessly
backtracking.

6. The present assembly area will not be able to handle the es-
sembly of the new machine now being introduced, due to lack of suffi-
cient area.

7. The cremped quarters of the belt department are far from be-
ing conducive to comforteble snd efficient work.

8. Location of the steel rack is poor in respect to its related
operations, such as welding. Excessive transport of material is the

result.
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9. The welding shanty is too small, and it is in no way related
to any of the surrounding departments. Again, excessive transport is
involved.

10. Transportation of maeterials is often inhibited by nerrow pas~
sages between machines and restrictions due to storage of in-process
inventory.

These deficiencles are the growing pains of a gradually expanding
small business. The writer believes the point has been reached when
they can no longer go unattended, end a major revision seems to be the
only certain way of achieving a truly satisfactory operating layout,
productive and efficient.

Recommendations: The following recommendations are msde for ex-
pansion and complete revision of the production and mansgement facil-
ities to increase the working area, minimize materials handling, regu-
late materials flow, organize storage in all stages of production, and
alleviate the crowded situation in the office aress.

1. Construct a two story addition as proposed in figure 1.

2+ Locate a storage area for in-process inventory in the center
of the machining operations. (Fig. 4, 5, and 6.)

3. Move the belt department into the wing now occupled by the
steel racks. The area is large and still convenient to the foundry.
(Fig. 3 and 11.)

4. Locate the steel racks as indicated in figure 3 and 11 for
accesgability to incoming steel.

5. Locate the welding shanty adjacent to the steel rack for ac~
cessability of incoming stock. (Fig. 3) Also, enlarge the welding

shanty to alleviate congestion.
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6. Assign the main portion of the new addition to assembly for
ample working area and complete accessability to all finished and pur-
chased inventory. (Fig. 8.)

7. Place stock bins for finished machined parté on the border
between the assembly and machining aress for direct routing. (Fig. 7.)

8. Locate tool and jig storage adjacent to the drill présses.
(Fig. 3 and 11.) |

9. Center the shipper between the assembly and crate departments
for accessability to both and to the finished inventory. (Fig. 9 and 10.)

10. Store finished machines adjacent to the new trucking door for
convenient shipping and good eppearance to front entrance of shép.
(Fig. 3, 9, and 11.)

11. Store all heavy purchase goods in the second floor of the new
addition for accessability to assembly. (Fig. 13.)

12, Expand second floor office facilities into the area now used &S
as loft storzge over the crate department. (Fig. 13.)

13.. Construct a private office for payroll and other confidential
matter. (Fig. 13.)

14. Move the drafting office to the first floor for accessability
to front office =nd ship. (Fig. 11.)

15. Expand the front offices to include the present tool room.
(Fig. 11.)

16. Relocate the shop lavotory and weshroom in the area now used
as & stockroom.

These sixteen recommendations are the major steps which must be
taken to develop the proposed situation which is discussed in detail

in this text. A graphic pleture of the final result is presenmted in
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figures 11 and 13. The layout as illustrated in figures 1 through 14,
and developed in the discussion of the proposed situation is the com-
plete recommendstion of the writer &s his solution for meeting the

present need for expansion aznd revision of the production snd mansge-

ment faecilities of the Royer Foundry end Machine Company.
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BODY QF REPORT

History: The Royer Foundry and Machine Company wsg gtarted by
Mr., George Royer. MNr. Royer wes an inventor of considerable genius,
but as 1s so often the case with men of his aptitude, he was handi-
cepped for meny years by lack of the financial backing necesssry to
put his ldeas into production. After developing & governor for mine
elevators and a train coupling (to mention only two of many projects,
none of which he had been able to capitalize), he contrived a mechine
for preparing foundry sand. At this point his entire shop was con-
tained in an old wooden garage. Though his facilities were nil, his
product looked promising to several bankers and estabiished business
men, and the Royer Foundry and Machine Company was founded in 1922,

The following yeaf the plaht was constructed. Funds were limited,
and it was constructed as gnexpensively as possible. The result was a
building with 60 feet of street fromtage, 150 feet deep, two stories
in the front for offices, and a small foundry in the »eem. This
building which was conétructed with a light I-beam frame, but it is
not believed to be sufficiently strong to support a second floor or
much in the way of any heavy overhead load, is the msin section of the
present plant,

The Royer had the usual difficulties common to every enterprise
having an unknown name which.attempts to introduce a new product.
Gradually a nationwide distribution was developed through agents of
the fouﬁdry industry. Once machines were finally introduced into most
foundry centers, they began to sell themselves and the business grew.

With the growth of sales volume, came an expansion of the sales line.
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The basic design of the machine remained the same, but it was produced
in many different sizes. Constant improvements were made and finally
it was included in a large scrape remover which contained a Royer
shakeout, At one point the sand preparator was mounted om a caterpil-
lar tractor with gcraper, screw feed, and bucket line in front. This
machine was designed to travel down long windrows of sand after the
castings hed been removed, and leave behind it & long windrow of the
same sand completely prepared for remolding, However, this model
proved to be too large and unweildy for all but a few of the very larg-
&t foundries, and the idea was abandoned until last year. The demand
still remsined for a machine which could trsvel down a windrow and
prepare the sand as 1t went along, =0 & new model wazs developed. The
plow, screw feed and bucket line still remein, but the send preparator
is mounted on wheels and is controlled by an operator who walks along
side. The entire unit is much smaller and more compact than its prede-
cessor and considerably more menueverable, At present the company is
introducing this machine by trial in a large midwestern foundry. The
development of this mechine and the anticipation of ite success is one
of the major factors which prompts the company to expand ite facili-
ties, particulerly the assembly sres, since considerable work and
space are involved in its assembly.

Two other applications have been found for the machine which was
basicelly designed to prepare foundry sand for molding. It 18 now
used by sewage disposal plants to handle sludge, @ heavy, dry ceked
meterial which is rapidly processed to tabacco consistancy by the
Royer &nd bsgged as fertilizer. This market is very slow, however,

since most sewage disposal plants are municipally owned and operated
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end, hence, are very inhibited in regsrd to the purchzse of equipment.
The other new merket, the compost merket, is very promising. The ma-
chine has been opersted with greet success by greenhouse men, nursery
men, mushroom growers, snd the peat moss industry. It is also used to
prepare soil for public parké and gardens, golf courges, snd cemelsries.
- Until last year this large, but very dispersed market was handled as a
sideline by the ssme agents who dealt with the foundry industry. Need-
~ less to say, this gave & very inadequate coverzge. The past &ear has
been spent esteblishing a separate distribution network for the compost
market. The outlook is very promising and is enother factor which
prompts expansion. Again the expansion emphasis is on the assembly
department, since the compost market calls for many small machines.

The zccumuletion of machinery and equipment at the plent has
paralleled growth of.production as would be naturally expected. Dur-
ing the pre-depression years the new business could not afford new
machinery and most of the large tools were purchased second hand. The
tools included hesvy drill presses, light standing drill presses,
lathés of various sizes, & large planer, two millers, and three medium
punch presses. Only in the past ten yesrs have additionzl machines
been purchased aé new mechines. Today the three old hesvy drill
presses are still doing satisfactory service snd are the only heavy
drill presses in the plant. The bearings have been replsced several
times, but the company believes it can meintein them for several years
to come. The same story applies to‘the plener, the two millers, two
of the smsll standing drill presses, the three punch presses, and two
of the lsthes--though old machines, they are still doing satisfactory

service due to careful maintenance. To this collection of antiques
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have been added in the past years, four new lathes and several new
light model drill presses.

The five belt machines now in operation are an interesting feature.
They were designed and bullt by Mr. Royer when the plant first began
operations twenty-seven years ago. They still provide the most satis-
factory method for meking the Royer belt. Nr. Royer also designed a
small automatic machine for meking the special steples needed in belt
construction. Two of these machines are still in satisfactory service.

As tools and equipment have sccumulated in the twenty-geven years
the Royer Foundry and Mschine Company has been in existance, and as
production has graduaslly increased, a rather confused production lay-
out has developed until today a very crowded conditlion exists and it
is very difficult to draw a line where one department stops and the
next begins. In-process inventory criscrosses back and forth across
the shop and is often stored in any vacant corner availeble between
operations. Some of the machines are much too close together, making
the trangsport of materials difficult in many spots. This situation is
perhaps the most pressing factor for expansion of the plant working
area. A new layout, which seems mandatory at this point, could not be
satlsfactorily achieved with the present number of machines in the
limited plant aree which now exists.

The Product: Royer sznd separators and blenders sre made in ten
standard, stetlonary and portable models and specisls to suit the needs
of foundries large and small for conditioning backing, facing, and
core sand. The same models are available as compost and sludge me-
chines. All portazMle models are mounted on rubber tires; the foundry

models are all electrically powered, while the compost and sludge
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mechines are often powered by gesoline engines, depending on whether
operation is to be indoors or out. The basle design of all Royer
models is the same, and the heart of this design is a rapidly rotating
wide combing belt wiich runs over two pulleys so arranged that the
belt gives a flat surface moving upward at 45 degrees. This combing
belt consists of staggered rows of heat-treated chrome molybdenum
sprigs or teeth mounted on & belt of rubber composition backed with
heavy fabric. Over the combing belt is mounted a sheet steel hopper
which guides the sand,compost,or sludge to the belt. The rapidly mov-
ing sprigs comb the material fine, it drops into the pockeis between
the sprigs and travels forward to be discharged out the front., At the
upper end of the hopper is a retarding sweep flush with the belt for
holding back foreign matter and materlal which is not completely re-
duced. The lower end of the hopper is e movable retaining plzte for
holding in the msterial load and discharging scrap and foreign matter.
The entire machine is mounted on a welded steel frame. It can be fed
manually or mechanically.

Manufeeturing Processes: To describe in detail the mamfacturing
process of every part of the Royer machine would involve endless detail

unnecessary for the purpose of this paper. Therefore, the mamufactur-
ing processes will be grouped in such catagories as cast parts, cold
rolled steel, gheet steel, belts, frames, assembly and miscellaneous.
The two large pulleys of the Royer machine are each mounted on a
heavy steel shaft. These shafts begin their machining tour in the
steel rack where they are stored in the form of cold rolled steel
stock. The first operation is to cut to proper length the mumber of

shafts designated in the lot order. An sverage lot might call for
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twenty shafts. The shafts are cut by a power crosscut saw, a rather
slow operation. From this point they move to the heavy grinder where
the burrs are removed, and then they proceed to the lathe operation.
On the lathe, the shafts are centered, the ends are squared, four cuts
are made on each end, and a set of threads for = lock ﬂ%:g.are also
cut in each end. Drilling oil holes is the next step. Light drill
presses are used; long small holes are drilled in both ends along the
axis of the shaft and tapped for plugs. These holes are connected to
holes perpendicular to the axis of the shaft which lead out through
the bearing surface. The final operation is one of milling keyways at
one end of the drive shaft for locking on the drive pulley. The
shafts then go to stock bins of finished parts to awalt assembly with
the long hallow pulleys. The entire process may be performed by three
different operators. The first man may perform all operations from
the steel rack to the lathe; all lathe operations are perfaormed by
lathemen, a third man will do the drilling, tapping, and milling. The
logt is transported from one operation to the next by any ome of the
three operators, there is no uniform practice in thls respect. From
start to finish the lot may be temporarily stored between any or all
of the operations, and storage space may berany empty corner of the
shop where they can be plled.

Bearing mounts, pulley heads, wheel mounts, rear pulley slides,
end sweep handles are all cast in the foundry. The risers and sprues
are knocked off and rough edges are ground down in the foundry. The
sweep handles require two single drilling operations and then proceed
to finish stock bins. The wheel mounts, and rear pulley slides must

first have their contact surfaces planed flat, the next and final
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operation is drilling holes for mounting bolts. They then pass on to
finished inventory. Beéring mounts, and pulley heads must first have
their contact surfaces turned down by lateh operations, several cuts
are required. The pulley heads are then completed with a drilling
operation. The bearing mounts require both & planing operetion and a
drilling operation to reach completion. With each part described above,
drilling, lathe, and planing operations will each be done by different
operators, any nmmber of storages may tske place during the cycle of
operations, and again, es with the steel shafts, storage space might
be anywhere in the shop. They all eventually land in the finished
stock bins except in the case of full bins, then they zre stored in
the shop wherever room is available, preferably near assembly.

Hopper sides, sand deflectors, and pulley guards are all purchased
in their finished form. Though they are light, they are cuite bulky
and require considerable storage space. The sand deflectors and pul-
ley guards require only & drilling operation for mounting holes, while
the hopper sides reguire the additional operation of riveting steel
strips along the bottom edges. The drilling operations tszke place on
the light drill presses, the riveting is pefformed at a work bench.
Since little precision is required to drill and rivet the purts, the
job is generally reserved for unexperienced men who are being broken
in. |

Motor mounts are heavy rectangular sheet iron 3/8 inches thick.
These pieces are cut to size on the secator, and the rought edges are
then ground down. To these pleces are welded flat and angular pieces
for mounting. The next operation ig that of planing the contact sur-

faces which ig followed by drilling verious mounting holes. The
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drilling operations take place on the heavy drill pregies because the
size and welght of the motor mounts mcke them too unweildy for smaller
presses.

The Royer frames are constructed of welded angle iron. The angles
are stored originally in the steel rack, sre cut to length on the
crosscut saw, snd edges ground before they proceed to the weldi;g
shanty. Once welded together, s triming by & portable grinder completes
them for assembly.

Completely unrelated to #ll other operations is that of the belt
department. The belt stock of rubber composition is purchased finighed
to size; the sprigs must be manufactured in the plent. Sprig steel is
3/16 inches thick, one inch wide, snd comes in large rolls weighing
about 75 pounds. Operation one is to rewind a roll of steel onto &
spool. The spocl is then mounted on a punch press which sutometically
punches out flat sprigs 8 to 20 inches long depending on the setting.
The sprigs have teeth every half inch. These flat sprigs then procede
to the bending press where a right angle is formed the full length of
the sprig. They are next tempered in the foundry, then stocked in the
belt corner for mounting. The belt machine is of very intriecate con-
struction, Jdesigned by Mr. Royer. The belts are plsced on rollers as
it moves along, the sprigs sre stapled in place in much the same manner
in which a sewing machine operstes. The staples used are also manufae-~
tured by two small sutometic machines in the belt corner. The finished
belts are then dipped in & deep tub of a special heavy, tough black
paint and then hung over the bin to dry, dripping back into the peint
tub., This completes the belt and it proceeds to storage.

Assembly 1is performed in losts of one to as many as six, depending
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on the size of the mechines and the number needed at the time. The
assembly msn collects all parts needed from finished inventory, pur-
chesed inventory, and motors from the storage loft. One man carries
the complete agsembly from start to finish and usually paints the me-
chine also. In the case of the large scrap removers, they must be
constructed nesr the welding shanty. Two or three men are required to
congtruet this machine which measures nine feet in every direction.
The frame is built of heavy four-inch angle iron, which supports a
huge hopper. The frame is welded together right on the assembly floor,
after which the separator, shakeout, and controls are installed. The
foreman usually supervises such construction. These machines are only
made on order and are shipped out upon completion. The volume of
production is only four or five per year,

The Royer Foundry and Machine Company also does much outside work.
They will generally take on any machine shop job from repairing mine
pumps to turning out rollers for the presses of the Wilkes-Barre Rec-
ord., They have mede many pieces of special equipment for the Plenters
Peanut Company, including the mechenism for a twenty;foot mechanical
peamut man, and have also made special machines for one of the large
local bakeries. These jobs are slways supervised by the foreman. He
is an ingenious mechanic and mschinist. Mgﬁy jobs he will do himself;
others are handed out to the better machinists. The jobs are assigned
to any vacant machine. In case of a rush job, it will replesce the

regular Royer production if proper machines are not gtherwise availeble.
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Consideration of Present Lavout: The ills of the present layout
of production faecilities of the Royer Foundry end Machine Company stem

from two sources. First, the working srea aveilable for production
has not kept pace with the growth of production volume and subsequent
growth of production equipment. The reéult is an overcrowded condi-
tion which makes it cumbersome to move material from operstion to op-
eration, mekes direct routing of materiasl difficult sometimes impossi-
ble, and leaves little or no space for an orgsenized system of storing
in-process inventory in & manner convenient to the successive opere-
tions. The result, beyond congested working conditions, is an excess
of meterisls handling and a flow of materisls too irregulasr even for a
Job-ghop plant, which is fundementelly the clsssification of this com-
pany. Second, the gradual growth and expansion this plent has under-
gone in the past twenty-seven years has brought sbout the condition so
common to growing small plants. In the beginning operations were
smell enough to be clessified all under one department. Mschines were
few enough that their location one to another wes not all-significant.,
bs production incressed and one machine was added to another, the
production area expsnded and various elements of the menufacturing cy-
cle grew to & pqint where each should be orgenized as a geparste unit.
However, as machines and tools were added, too often they were located
in any space which was aveilable, end their location did not always
coincide with their phase of the operating cycle in which they were to
function. The resulting situation which is present todey is that of
verioug departments overlapping~~it is difficult to draw distinct lines
of demarkation between them--and location of depsrtments incongruous

with the cycle of operations. Figure 2 shows the approximate location
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of departments as they are located today, but the lines of demsrkation
as illustrated are a2 rough estimate at best.

The belt department is probably the most critical point of over-
crowding, The five belt mechines, three hesvy presses, two staple me-
chines, & small lathe and work bench are crowded into an srea of ap-
proximately 850 square feet. The machines are so close together that
it is difficult to walk between them. The congestion of this ares is
increased by storage of belts, eprigs, and a rack for comb-bar stock.
The flow of belt stock, which is bulky and combersome, is a clumsy
situation at best, and operation of the belt machines is restrieting
and far from comforteble in view of the loading snd unlosding of belt
atock on the machines in an ares with go little freedom of movement.
As belts come off the machine, they must either be carried one by one
to the nearest aQailable place for storage to await painting, or they
pile up by the mschine obstructing the limited passage space between
machines. Crowding is the only major deficiency of the belt depart-
ment; the location is good. It is next to the foundry where the sprigs
must be heat treated. The sprigs have a minimum distence to go from
the presses to heat treating and back to the belt machines.

The assembly department is as satisfactorily located as possible
under the present location of finished inventory, purchased inventory,
and shipping. Howevef, this relationship could be improved by better
orientation of these sources upon which sssembly must draw. The dif.
ficulty enticipated for the assembly department is one of insufficient
floor area in the very nesr future. At present the srea is used to
its fullest capzcity, but sales of the new machine will bring the im-

mediate problem of area in which to agsemble them. Also, it is
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expected and hoped that the new compost market will mean a greater
number of assemblies of smell machines, again calling for an increase
in floor space for the assembly department.

In considering any form of expansion or new layout of the present
facilities, the location of stor:ge must hold a high priority particu-
lerly in a job~ghop whers in-process inventory often hes meny long
waits between operaﬁions. The present situation in the Royer plent
calls for both expansion and re-orientstion of all storage facilities,
finished parte, in-process inventory, purchased psrts, and purchased
small stores. In-process inventory, for example, is scaﬁtered through-
out the plant, sometimes stored nezr the machine of its last operation,
or the machine of its next operation, or very often in sny out-of-the~
way corner. In any cage, it is difficult to keevp track of the in-
process stock; it often piles up and congests the working aress and
passageways, and it usually moves twice the distance necessary before
it completes its cycle of operations. Very few areas are designated
for storage of a particular part. An area where pulley mounts are
stored one week may contzin pulley shafts or hopper sides the next.

In the past the foremen has been able to keep track of the in-process
inventory in his head, but now the point has arrived when he should be
releived of this tesk by some form of organized storsge system. As

for purchased parts, wheels, motors, and drive pulleys, most are found
in the second floor loft over the crate department. The location is.
good for incoming materisl, since it can be unlozded and hoisted diresctly
to this area from the outside where deliveries are msde. On the other
hand, it is a long hsul to the sszembly department. Some motors are

stored in the balcony loft which is much more convenient to assembly
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and equally accessable to delivery, Purchased stores such as nuts,
bolts, springs, and bearings are in the best possible location in view
of the present layout. However, finished machine perts, which are
fabricated right next to the assembly area must move off to the stor-
age bins then back to assembly which is not minimizing meterials han-
dling. Also many finished parts are stocked in other parts of the
shop for lack of space in the finished stock bins. Though many of
these outside stock piles are convenient to assembly, it would simplify
metters if finished parts could be placed in one designated area. If
production econtinues to grow, the necessity for ever tighter record
and control of Inventory will also grow, and centralized storzge will
eventually be mandatory. It would be an asset at this present stage
of production.

The storage of tools and jigs is a function which is related al-
most entirely to the operations of the drill presses and millers. At
present the storage area is quite far from the area where the jigs and
stored tools (drills and cutters) are actually used, which necessitates
excessive transp rting between the two. The present location does
have the advantage of being conveniently loecazted in respect to the
foreman's office, since he must continually check on the condition and
supply of small tools and does what work the jigs require in the way
of repeir or redesign. Its present location also allows a tight check
on this equipment, which is advisable in the case of any small articles
of value which might otherwise become scat?ered and lost.

The problem of the steel rack and its accessory tools (sew, cut-
off, and secator) is mainly one of accesgability to delivery of steel

which comes in the form of long stock, heavy and unweildy. Its
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present location has an entrance to the yard where trucks arrive to
deliver material, but the location of the entrance is such that it is
a mean job to get the long steel bars from the truck into the racks.
£lso, the location is quite out of the way in respect to the two opera-
ting areas to which it is most closely related, the welding shanty and
lathes. All stock from the steel racks must cross the shop diagonally
to both of these areas. As for the welding shanty itself, here again
is an area which suffers both from a poor location and cramped quarters.
The welding shanty must function with the steel rack, as mentioned
above, and assembly. It is not near either. The assembly of large
scrap removers, at present, is not done in the assembly area where it
should take place, providing room allowed, but these machines mmst be
constructed in front of the welding shanty for accessability to welding
-2 major assembly operation of the large scrap remover. The new ma-
chines which are now coming into production, also require the presence
of welding equipment on the site of assembly, which mekes it mandatory
that essembly and welding be moved to adjacent positions for future
operations. The welding shanty has the task of constructing all the
mechine frames from welded angle iron. This is a cumbersome operation
which requires considerable room in which to move about. The present
facilitles are much too small and congestion ariges when many frames
are in the process of construction. The shanty should be enlarged to
enable welding of the new machine to take place within the shanty to
eliminate the flash from the rest of the shop. The present setup is
too small for this practice.

The last productive department, which is the heart of production,

is the machining department. It includes all operations of lathes,
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drill presses, millers, shapers, and the plener. Itsg generazl location
is all right, but its layout is rather scattered. The lathe arrange-
ment is good. The other tools are not organized to any particular
pattern of materials flow. The greatest difficulty in this area is
that of a total lack of designated storage srea for materlal in-process,
as was discussed in the sectlon on storage. Congestion often arises
from storage around the machines and materials handling is excessive
when the congestion is relieved by storsge outside this area. Orien-
tation of any layout should begin with this aree and it should be so
located as to sllow proper orientation of all other departments in re-
lation to it. At present, the steel rack, tool and jigroem, and finished
inventory are all poorly arranfged in respect to the machining depart-
ment, and storage of in-process inventory does not exlst in an organ-
ized form. Expansion of this area is §nly necessary to the point of
including proper area for storage of material between operations., Ma-
terials handling could be reduced somewhat by 2 more orgenized layeut
of the tools in thils area, centered on some pattefn of material flow.
The remeining plant floor space is engaged by the erzte depart-
ment. This area alone has both ample floor space and proper location.
It is most accessable to incoming materiel, which im this case is
lumber and nall bags, and the exit of finished crates iz near the
finished machines, which is as 1t should be. The only deficiency is
the fact that one corner of this area has been designated as the pasint
locker. All paints are stored here and mach of the palnting takes
place in this area. The deficienoy is the fire hazard produced by the
presence of paint storage adjacent to the storage of lumber. These

two departments whould most certeinly be separate for the sake of safety.
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As production grows, the management of production also must in-
crease, and its facilities must likewise expand. The situation on the
shop floor also holds true for the mansgement facilities, they too are
now inadequate. The increese in production calls for office work re-
quiring more room than is now available. Increased govermment control
over the poast years brings still more pressure for expansion of office
facilitles. As for the layout of office facilities, two difficulties
are now encountered. ‘First, the only private office is that of the
president and general mansger. The secretary in charge of the payroll,
which is confidential, does not have sufficient privacy to be gble to
work on it during regular office hours. Tﬁe result is several nights
of work évery two weeks in making out the payroll so that sufficient
privacy can be had for this business. This seems to be & rather un-
fortunate situation, the relief of which ecslls for a private office
for this work. Suech an office can only be had by expansion of the to-
tal office area. The second deficleney is that of the drafting room.
There is only one draftsman, and he also has the responsibility of
purchasing end following up orders. These tasks keep him in the front
offices of the first floor, which are already overcrowded. He has one
small drafting teble om the first floor, while the main portion of his
equipment is on the second floor. For any degree of effiecieney this
man should have his facilities located in one srea, preferszbly on the
first floor in view of the time he must gpend there with his responsi-
bilities other than drafting. Alsoc, the drafting at this stege is done
in close cooperation with the foremen, who works out the details for

new developements in his first floor office and on the shop floor.
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Again this is a problem of both expansion and layout.

Propoged Situation: As emphatieally indicated in the above analy-
sls of production and management facilities, a revision of the present
layout seems mandatory. This could not be achieved successfully in
the present limited plant area. Therefore, the following solution is
proposed.,

Manegement has designated the ares indieated in fugure 1 as the
logical area for the next plant addition. In the proposed siﬁuation
this area will be fully utilized for construction of & two story addi-
tion to the present plant. This structure should be so designed that
1t will be cupable of withstanding the stress of heavy floor loads on
the second floor, an area which will be discussed later in terms of
storage. In regard to the actual structure of this addition, savings
may be had by removing all windows and fromes of the present outside
walls which the addition will enclose, and using these windows and
fremes in the new construction. The present window arca which will be
applied to the addition will be sufficient to furnish the entire new
first floor and part of the second floor with the materisl at hand.
The street entrznce of this addition will have a double with door rol-
ling overhead to utilize the space which would otherwise be reserved
for clearance of doors swinging on a vertical axis, The seeond floor
will have a similar door area, the street front for entrances of mate-
rial by an overhead hoist. However, the overhead rail eliminates the
overhead door, so two doors will be used which swing inward on vertical
axes. Three of the present wall arees will be eliminsted to allow ed-
ditional passage into the new area., These three cuts may be seen in

figure 11, one on the left side of the tool room, one as an exis to
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the welding shanty, and the third to be the cut in the south wall of
the present bullding as an new shop entrance for some of the incoming
goods and an exit for all shipping. This entrance must have a sliding
door, since again the overhead rail for hoists mekes a rolling door
impossible. All these cuts come in wall areas which now contain win-
dows, hence, none of the present I-beam structure must be sltered or
reinforced. Windows will be cut in the left hand wall of the area
proposed for the belt department. At present this wall is blank, and
the light will be necessary for operation of the belt machines as well
as for the sake of good enviromment. The only other econstruction de-
teil which will be mentioned is the consideration of the light con-
struction of the original building which the addition will eontact om
the south side of the proposed assembly area. This side of the new
structure will not be supported by the old building, but will rest on
its own I-beam supports erected flush with wall of the old building.
All other contacts of the addition and the present building will be
with the later wings which sre of sturdy structure and able to support
the addition.

The revision of the plant layout will begin with the machining
area, since this is the heart of the production cycly and, hence, the
logical starting point. The new squth entrance reduces the present
lathe area. The besis for the location of this entrance is a straight
passageway and rall for overhead hoist directly from the entrance to
assemblj. If the entramce were to be moved one bay nearer the front
offices the overhead rail would be eliminated by the present storsge
balcony. In determining the location of the machining department,

lighting is a prime factor, for the most precise work is dome on the
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lathes. The windows of the south wall offer the best lighting, and
this area, as indicated in fugures 3 end 11, is of ample size for the
new tool layout. The lathes and planer receive first prierity on ne-
tural light and are so located; next are the millers and shapers in
that order. Another factor was aiso congidered in placing the planer.
The proposed new south entrance will be a source of cold air in the
winter, whenever the door must be opened., This could well be a dis-
comfort to any operastor forced to work meer this entrance. The planer
is the one machine in this areas which is used the least, and also the
one machine which places its operator farthest from the entrance.
Should this solution not be complete enought, there is ample room be-
tween the lathes and planer to move them all farther from the entrance
and erect a proteeting panel perpendicular to the entrance.

Four consliderations determine the location of the drill pressss.
First, there are the last machines in this area in priority for natu-
ral lighting. Second, all drill press operations reguire the use of
jigs and access to tool storage (drills), and hence should be placed
as near the jig and tool room as possible. The proposed layout not
only realizes this desired feature, but in so doing also gives the
tool and jig room an optimum locatlon in regard to its combination
with stock bins of finished parts and hence allows the view of one man
to control both. The third consideration is the fact that drilling
operations are the final operations in the production cycle of each
part which passes through the machining department. It is logical then
that this final operation should take place at the point nearest the
destination of fimished parts (stock bins of finished inventory and

assembly). The final consideration was to arrange the machining tools
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in a circuler manner centered about a storage area for in-process in-
ventory to minimize meterials handling., This too was brought about by
the proposed location.

One overall advantage of the proposed location of this department
is its direct acecess to the foundry, the source of all cast parts
which must be machined, and to iﬁcoming purchased parts which must be
completed (hopper sides, pulley guards, and sand deflectors). These
two sources account for sbout 70 per cent of the material which flows
through the machining department. The one weskness of this location
is that factors determining the location of the steel rack made it
impractical to locate it adjacent to the machining department. Hence,
the source of stoek for pulley shafts is not as mear as the ideal
situation would have it. However, this factor becemes negligible in
view of the advantages already discussed. An added feature is the
spur overhead rail branching from the main line end passing over the
planer and two large lathes. This will greatly assist in transport-
ing and setting up heavy outside jobs which are often done on these
machines.

By far the greatest asset attained in the layout of the machining
erea is the radlal location of machines centered about the storage
bins of in-process inventory. Figure 4 illustrates the central loca-
tion of this siorage area in respect to incoming material flows, and
the exit of finished parts. Storage of materials in any phage of &
production cyele is always to be minimized and eliminated wherever
possible. The ideal state is contimious flow. However, this situs-
tion is reserved for & moving production line, while the job~ghop must

recognize that the very mature of a job-shop production system breeds
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storage at the end of nearly every operation. The tagk, therefore, is
to organize this storage to minimize materlals handling and transpor-
tation, and maximize the accessibility of inventory for each succeed-
ing operation. The detailed layout in figure 11 and the charts of me-
terial flow, figures 5 and 6, will illustrate graphically how this de-
sired situstion has been achieved. Figure 11 shows that no operator

is more than several steps from his cource of supply. Figures 5 and 6,
which indicate the storage areas designated for each classification of
material in each stage of produetion, further emphasizes the aecessi-
bility of material to each operator. It 1s not intended, of course,
that the materiel will be drawn piece by piece--material will continue
to move in lots, but the distance will certsinly be minimized., Figure
5 traces the flow of cast parts., The different parts are not differen-
tiated, but the route to every type of operation is indicated. This
chart alsé traces the direct route, storage and operations of the pur-
chased inventory { hopper sides, pulley guards, and sand deflectors).
Figure 6 traces the other two major material classifications, steel
shafts, and welded bases. When figures 5 and 6 are aligned and pressed
together the entire floor situstion can be seen at one time.

It should be pointed out that material does mot have to return to
the bins following the completion of each operation., Whenever the com-
pletion of one operatlon coincides with the avallability of machine
and operator to perform the succeeding operation, the material, of
course, will flow directly to the next operation, by-passing the stor-
age binsj unfortunately this sort of timing is more often the exception
than the rule. The system outlined here may be regzrded as a buffer

or governor. It will abgorb an excessive inflow of material at any
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point without congestion, and it is a pool of inventory on which to
draw when the inflow at any point is slack. Between anmy two operations
these stock bins will be absorbing every surge and extending in time

of slack. Erratlc material flow is characteristic of job-shop produc-
tion. However, this proposed buffer system continually assures avail-
able stock for each operator. Another advantage of this centralized
storage is its use as & rapid indicator of the inventory situation.

One glance at the bins will give & complete picture of the inventory
level.

Second in importance to the machining operations are those of the
belt department. The fabrication of belts is the most independent
phase of the overall production cycle. It need only be coordinated
with the foundry for the function of heat treating sprigs. The re-
maining area which is adjaceﬁt to the foundry 1s nicely suited both in
area and shape to house the belt department (see figurses 3 and 11).

The following factors determine the arrangement of machines as illus-
trated. First, the belt machines staple machine and three presses are
not individuslly powered, but rigged for overhead pulley drive. This
fact points to an arrangement of machines as nearly in one straight
contimous line as is possible withint eh area limitations. The long
narrow space available here allowed this to be achieved. One overhead
drive shaft wlll extend from the bending press to the furthermost belt
machine, and all machines will be powered from this shaft. Mezsuring |
in a direction perpendicular to thig drive shaft, it may be found that
the staple machines and bending press are too far aside from the center
line, placing their drive belts at such an angle as to greatly reduce

the desired overhead clearsnce above the passageways. Should this be
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the case, the maln overhead shaft will be displaced glightly to the
left (toward the staple machines and left punch press), and a short
drive shaft will be mounted parallel to is and eentered over the bend-
ing press and rear punch press. This auxiliary shaft will be powered
by a2 horizontal belt to the emin line.

The second factor which determines the proposed layout of this
department iw th order of operations performed in the menufacture of
sprigs. With colled sprig steel stocked in the indicated area; i
passes in order through the winder, punch press, and out to the found-
ry. The smaller punch press on the left is not utilized in the manu-
facture of belts, but it is operated by the belt department. Also,
it must be located where overhead drive is available. It 1s used to
punch out comb-bars for the Royer shakeout, a small operation inde-
pendent of every other plant operation. This function can be nicely
absorbed by the belt department. The press is located in the manner
i1lustreted because the comb-bars are five feet in length and consi-
derable clearance is required in both front and rear of the press.
Comb-bar stock is esmall and will be stored next to the press. Shake-
outs are made only to order, so finished bars will go directly to
welding for the final pre-assembly operation-—no storage will be in-
volved.

The third consideration is that of sprig and belt sotrage access—
ible to the operators of the belt machines. A limited supply of
sprigs will be placed in a receptical zbove each belt machine, at a
height that can be easily reached by the operator while remeining in a
sitting position. The main sborage of sprigs, upon return from the

foundry, will be sotred in shelves along the wall as indicated. There
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will elso be sufficient storage area‘along‘this wall for an ample sup-
ply of belt stock. The main storsge of belt stock will be located in
the loft over assembly and will reach the belt room by being lowered
through the trapdoor just outside the belt room entrance.

- The finel factor which must be included in this department layout
is the facility for maintaeining the machines. The head beli operator
is in charge of maintenance of the entirs department and recuires a
small lethe, grinder, and workbench. These items fit nicely slong the
left wall as indicated, completing the layout, which gives emple room
for comfortable operation, movement of msterials, and storage.  The
finighed belts pess on to the painting tub adjacent to the belt room,
then move across the eisle to final storage in the assembly aresa.

Location of the steel rack must heve the next priority. Its
access to incoming steel is & factor which cannot be compromised. The
location designated in figﬁres 3 and 11 satisfies this need completely,
and also gives the added advantage of proper orientation with two other
departments with which it must be coordinsted, the welding shanty, .
which requires most of its stock, epd assembly. As mentioned in the
discussion of the machining department, the steel rack is not in an
ideal location as a source of shaft stock for the lathes. However, at
this end of the line, also, this single disadvantage becomes negligible
in view of the advantages realized by this proposed location. Layout
is no problem in this srea. The saw requires a long cleersnce area
behind it for the stock which is fed in through the rear. The cutoff
needs similar clearance plus a location against an outside wall to
simplify piping out the fumes it exhausts. The secator hendles gheet

metal end requires average clearance on three sides. All of these
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requirements are easily met by the proposed arrangement of tools.

The welding shanty must be closely coordinsted with the steel
rack., An adjacent location is most desirable since the entire flow of
material which must undergo a weldlng operation comes directly from
the saw and secator of the steel rack arem. Such an adjacent location
has been managed as is illustrated. Additionsl improvements in the
proposed welding shanty are: 1. An incressed ares which enables all
fremes to be welded within the shanty with the exception of the large
scrap removery 2. A location adjacent to the agsembly department nege-
ting the distance finlshed frames must travel, and making possible the
assembly of the scrap remover in the assigned assembly area by virtue
of immediaste access to welding equipment, which can be rolled out on
the assembly floor; 3. A separzte entrance and exit which enable =
continuous single direction flow of material through the shanty, elimi-
nating congestion, and; 4. The location of a grinder between the ent-
rance and exit. Burrs from the saw must be ground down before materisl
undergoes a welding operation, and many welds must be trimmed following
the operation. The location of this single grinder aceomplishes both
tasks. Storage of finished frames is immediately adjacent to the exit
of the welding shanty, actually on the assembly floor, and directly
under the eye of the shipper who is also in charge of finished inven-
tory. Welded motor mounts require planing and the planer is within a
reasonable distance of the shanty exit with a direet zisle route be-
tween them. Neglecting the other factors, the ideal situation would
of course reduce this distance.

Finished inventory falls in an ideél location. The stock room

for machined parts lies on the border between the area of machining
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operations and assembly, which is as direct and short a route as pos-
sible. These bins are so located as to be under the direct observa-
tion of the shipper who is responsible for finished inventory. Small
purchased inventory (nuts, bolts, springs, and so forth,) are also the
responsibility of the shipper and are located in the seme amvenient
area for this supervision as is the finished inventory. An additional
advantage to the location of these purchased stores is their proximity
to the point of arrival--they come directly up the passageway from the
south trucking entrance and are checked in at the office of the shipper.
Figure 7 gives a graphic picture of advantageous position of these
stoek bins. At the present scale of production a record for cheeking
inventory in and out of these can operate adequately on a elip board
hung at either entrance to these bins. This record will serve two
purposes. l. To keep track of small parts which otherwise might
eagily become scattered and lost. 2. To ensble a rapid spot check on
inventory without the necesgity of aetually counting hundreds of smell
perts. Fencing this area in could gerve only one purpose; that of
discouraging pilferage--a condition non-existant in this plant due to
its superior grade of persomnel and excellent personnel relations.

The final stage of production is assembly. The previous stages
of layout development have all been directed toward this end, which
mokes the orientation and planning of this department all important
and perhaps in some respects the measure of worth of the overall plan.
The plan for the assembly depaertment, ns illustrated in detail in
figure 11, is determined by the following factors. 1. Orientation in
respect to the inflow of all finlshed inventory. 2. Accessability to

welding facilities. 3. Location in regpect to the shipping department.
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4. DNeeded floor area for present asssembly, anticipated increase due
to the development of the compost market, additional area needed for
assembly of the larger mechine now being placed on the market, and suf-
ficient area to ensble construction of large scrap removers on the as-
sembly floor. 5. Demand for ample work bench space, 6, HNeed for
access of small drill presses and grindes.

The proposed layout incorporates all of the sbove factors. Figure
8 illustrates graphieally the flow of all finished and purchased parts
which enter the zssembly area from three gides and surround the agsem-
bly operations in their various storage areas. The storage of finished
belts, hoppers, sand deflectors, pulley guards, and welded frames and
motor mounts will not require the procedure of a written system for
checking parts in and out. These are all large bulky parts which will
not be mislaid or lost, and they are stocked in relatively small num-
bers, enabling & rapid visual count for spot checking inventory. A
checking system such as will be maintained in the finished and pur-
chased inventory bins would not warrant the effort and detail involved.
Motors, wheels, pulleys, and pulley belts drop into the center of the
assembly area from overhead trap doors in the second floor storage
loft. From the standpoint of accessibility of finished and purchased
parts for assembly, this layout could not be more exsmct. The paint
locker has been included 1n this department, eliminating the fire
hazard which exists at present with the paint and lumber storage adje-
cent, and enabling finished machines completely painted to roll out of
assembly, past the office of the shipper into the area designated for
storage of finished machines. The spur of the overhead reil which

branches out acrogs the area assigned to assembly of large machines
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will meke an electric or chein hoist svailable along the entire area
to assist in assembly of heavy parts.

Beyond the responsibilities of inventory control, shipping snd
recelving goods, the shipper is also responsible for the crate depart-
ment. Figure 10 illustrztes the visual vantzge point of his central
location. His position grants him full view of the three areas of
control under his responsibility. The design of the shipper's room
is to consist of a desk near the entrance and storage shelves on three
walls. The shelves are under the window viewing sgsembly are waist
high to afford vision of assembly and finished inventory, and to pro-
vice bench zrea for boxing repeir parts. The same shelf design will
be used on the shelves directly opposite to obtain 2 similar view of
the crate department. The remaining shelves will be at least head
high. In this office will be stored a quantity of all small parts and
bearings which are commonly demanded as replacement parts. Flat car-
tons will also be gtored here. The ecuipment will include a scale for
weighing boxed parts. The function will be that of boxing and shipping
repair parts, plus the previously described funtions of the shipper.
The central location of the shipper slso commands the vantage point of
being at the juncilon of the flow of finished machines and crates—an
ideal location for coordinating the two. This situation is illustrated
in figure 9. Actually finished machines will be lined in the area
designated in fugure 11, and will not be crated until ready for ship-
ping. The storage of finished machines in this particular srea will
present an attractive front to sll visitors approaching through the

main entrance. This area also enjoys the advantage of being adjacént
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to the shipping exit, the logical =srea for storage of finished products.

This completes the layout of ship facilities. All operations are
orientated in respect to the eycle of ope ations. Materials handling
and transport are minimized, and ample working area is allowed for
each operation., All passageways between machines are at least four
feet in width, Wider arteries for transportation extend from the
trucking entrance to assembly, end from the foundry to the fromt of-
fices. The main overhead rail from trucking to assembly will assist
in trensporting heavy material, aid in crating, and loading crated
machines. The spur rail to the overhead balcony is strictly for trans-
port of heavy material assigned to balcony storege. As for the manner
of transporting inventory between Operationé, the distances involved
are too short, and the loads too light to warrant elaborate ecuipment
such &8 fork trucks, which would be much too combersome in & plant of
thig size. Conveyors would not bé economical for such eratic material
flow and would not be applicable to this job shop layout. Wheeled
pallets and handtrucks will serve the purpose will.

The overall need for plant expansion is a&s pressing in the area
of management facilities as on the shop floor, By utilizing the second
story of the proposed addition for all loft storage, the present loft
storage will be vacated and available for expansion of office facil-
ities. An entrsnce will be cut into this area as indicated in figure
13. The floor level of the present storage loft is three feet above
‘the floor level of the present offiece, which will necessitate the ad-
dition of several steps. The office of the president and general men-
ager is to remain the same. Its location is satisfactory and the space

is ample. The present office area is to be pertitioned as indicated
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in figure 13, providing a lobby, two private offices, and a sizable
ladies! lounge with lavatory. One of the proposed private offices is
to be assigned to the secretary in charge of the payroll and other con-
fidential matters, thus elimineting the present unsatisfactory situa-
tion of night work for the sake of privacy. The other private office
may be assigned to the company tressurer. The additional office aresa
will be arranged in the manner indicated in figure 13. It features
ample room for files, a storeroom for of ice supplies, and sufficient
desk area for an expanded secretarial force. The desk sres has the
advantage of good natural lighting., The men's lavatory will not be
located in the new office as indicated in the proposed plan, but will
be located in the lobby area opposite the one in the president's of-
fice. This change is m:de for obvious reason. The entrance between
the proposed office addition and the new storage loft already exists
in the form of an entrance now used for hoist access for present loft
storage. No wall~must be cut, but the present opening will be reduced
to normal door size. This access to the proposed storage loft will be
a convenience to management for inspecting the loft inventory situation.
Revision and expansion of first floor office facilities is pro-
posed to fulfill the following needs. l. To provide the drafisman
with a separate office large enought to install complete drafting fa-
cilities, convenient to the second floor for consultation on design,
to the shop and foremen for construction details, and to the fron of-
fice in conjunction with the draftsman's added responsibility of pur-
chasing and tracing orders. These needs may be satisfactorily met by
utilizing the area which is now the shop lavatory and wsshroom. Thig

area 1s ample, it has natural lighting from two sides, and is the only
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aree readily accessable to both the first floor front office and the
second floor. This access will be enhenced by addition of an entrsnce
at the foot of the stairwell as indicated in fugure 11, The area of
the front office must also be enlarged. This is easily achieved by
including the presenﬁ area used for the storage of tools and jigs.

The displaced lavatory and washroom may be located in the area now
used as the stock room. This location will entail minimum pluﬁbing,
gince installetion of the ﬁew second floor lsvatory will be directly
over this area allowing a single line to service both lavatory fecil-
ities.

The expansion and revision of management facilities is & rather
straight forward business in respect to the intricate relationships
which must be developed to achiev the meximum benefit of a properly
orientated production layout. However, both phases of the business
venture must keep in pzce. The present deficiencies of the production
situation seem more vitsl at this peint than the needs of management.
But, the proposed addition and revised production layout offer & prime
opportunity to relieve the congested condition in the office areas
also. It therefore seems logical, and perheps most economical, to com~
bine both proposed expansions into one move. This operation should
not be considered solely in the light of a venture into an era of
grester production. Granted the proposed move will incresse the prod-
uctive capacity of the plant considerably, but many of these changes
should be incorporated regardless of whether or not anticipated sales

ineresse zctually msteriszlize.
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